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INTRODUCTION

The 21 International Vasculitis Workshop takes place in the friendly and lively city of Barcelona (Spain) in
April 7-10, 2024.

The conference name has changed indicating our willingness to expand the scope of interest beyond
ANCA-associated vasculitis. The workshop focus on all kind of vasculitis and related disorders from a holistic
and multidisciplinary approach and is addressed to clinicians as well as clinical and translational researchers
working in this area and to trainees interested in this field.

The vasculitis landscape is rapidly evolving with continuous advances in understanding mechanisms of
disease, refinement of diagnostic tools and assessment methods, and improving and increasing treatment

options.

Important therapeutic advances have been achieved over the past years widening the therapeutic horizon
for patients who previously had limited opportunities mostly relying on treatments with marked toxicity. Emerging
new concepts and approaches arise from collaboration and joint efforts among basic, clinical, and translational

investigators working in academic or industry settings, as well as patient associations and advocacies.

After the difficult constrictions of the Covid 19 pandemic we expect this fully face-to-face meeting to provide a
long-desired opportunity to discuss state of the art management (diagnosis, assessment, treatment) of vasculitis
and to share new information on biomarkers and mechanisms of disease in order to improve global patient care.
Interchanging ideas and experiences, expanding networks and collaboration, as well as fostering inspiration
and motivation for established and young investigators as well as trainees are also among the most important
goals of this meeting.

We are fully aware that we, along with the International and local organizing committees, are providing an
essential framework but that the content and success of the Workshop relies not only on the selected speakers,

moderators, and presenters but on the enthusiastic participation and contributions of the attendants.
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PLENARY SESSION: CELLULAR AND MOLECULAR MECHANISMS OF DISEASE (I)

Regulatory T Cells Contribute to Downregulation of the Autoimmune Anti-MPO Response

Peiqgi Hu, Hong Xiao, Sandra Elmore, Christian Agosto-Burgos, Dominic Ciavatta, Ronald Falk, Charles Jennette, Meghan Free.
UNC-Chapel Hill, Chapel Hill, United States.

Background/ Objectives: Anti-neutrophil cytoplasmic autoantibody (ANCA) vasculitis ultimately stems from a break in
tolerance against autoantigen. A better understanding of the cell population(s) required for downregulation of the autoimmune
response in ANCA vasculitis is necessary for future cellular-based therapies. Using a mouse model of myeloperoxidase (MPO)-
ANCA glomerulonephritis (GN), we interrogated the key immune cells necessary to downregulate the anti-MPO response.

Methods: MPO-/- mice were immunized with native mouse MPO to induce an anti-MPO immune response. Anti-MPO
splenocytes were transferred to either Rag2-/- or wildtype (WT) B6 mice to induce the disease model. Flow cytometry was used
to phenotype and track immune cells from donor and recipient mice.

Results: Rag2-/- mice that receive anti-MPO splenocytes exhibit elevated anti-MPO titers and develop GN by day 14.
Conversely, WT B6 mice that receive anti-MPO splenocytes are able to downregulate the anti-MPO immune response and exhibit
no anti-MPO titers or kidney involvement. Reconstitution of WT B6 splenocytes into Rag2-/- mice prior to anti-MPO splenocyte
transfer was able to prevent anti-MPO titers and kidney disease. Upon phenotyping which immune cells were reconstituted, T cells
were the majority of immune cells repopulated in Rag2-/- recipient mice. Furthermore, regulatory T cells (Tregs) were restored
to levels similar to WT B6 mice. Therefore, additional experiments purified only WT Tregs to transfer to Rag2-/- prior to disease
induction to test the efficacy of Tregs alone in controlling the autoimmune anti-MPO response. Treg transfer alone was able to
suppress anti-MPO antibody production by up to 30% in recipient mice.

Conclusions: Through a series of splenocyte transfer, antibody depletion, and purified Treg cell transfer experiments, we
determined that Tregs are capable of downregulating and controlling the anti-MPO autoimmune response. These studies are
foundational to use this model as a pre-clinical animal model for future Treg studies in humans.

References: None.
Disclosures: None.
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Manipulation of the gut microbiome protects from kidney inflammation and injury in experimental
myeloperoxidase anti neutrophil cytoplasmic antibody vasculitis

Diana Tan, Matthew Snelson, Anne Cao Le, Stephanie (U-Shane) Huang, Jenny Nguyen, Melinda Coughlan, Kim O’Sullivan.
Monash University, Melbourne, Australia.

Background/ Objectives: The characteristic pathological feature of anti-neutrophil cytoplasmic antibody vasculitis (AAV) is
severe inflammation induced by neutrophils which causes damage to the small blood vessels of the kidney. Neutrophil activity
is influenced by microbial metabolites, including short chain fatty acids (SCFAs), produced from fermentation of non-digestible
carbohydrates by gut microbiota. Gut bacteria that produce anti-inflammatory SCFAs promote gut barrier health but are notably
depleted in inflammatory kidney diseases. We hypothesised that either a diet high in resistant starch or oral administration of
SCFAs would promote the growth of SCFA producing bacteria and restore the imbalance of gut microbiota, and reduce systemic
and kidney inflammation.

Methods: We utilised a well-established mouse model of AAV. Mice were randomised to receive either a control diet or a diet
supplemented with 15% resistant starch (RS) (n=8 per group). In an additional experiment SCFAs acetate, propionate and butyrate
were administered orally (n=8 per group). At day 20, mice were culled, cecal contents were collected and kidneys removed to
assess injury. Glomerular neutrophil, macrophage and T cell infiltration were assessed by immunohistochemistry. Cecal contents
were collected, DNA extracted and the V1-V2 hypervariable region amplified using 27F and 338R universal primers to assess the
gut microbiota via 16s rRNA analysis. Targeted Liquid chromatography-mass spectrometry (LC-MS) was used to measure SCFAs
in the cecal contents.

Results: The resistant starch intervention significantly reduced albuminuria and segmental necrosis in glomeruli and reduced
glomerular neutrophil, macrophage and T cell accumulation when compared to the control group (Fig.1 all, p < 0.0001). The
RS diet significantly altered the gut microbial consortium and was associated with a substantial expansion of Bacteroidaceae
and Muribaculaceae both SCFA producing bacteria. Measurement of the cecal contents showed a significant increase in the
production of acetate in the RS group when compared to the control group (p<0.05). Dendritic cell (DC) activation markers MHCII
and CD80 were both reduced in the RS treated group (p<0.001). Kidney mRNA results showed a significant increase in IL-4
production with a decrease in CCL2 mRNA expression (p<0.001). Oral administration of the SCFA acetate reduced segmental
necrosis, glomerular leukocyte recruitment, and the production of MPO-ANCA (all, p<0.05).

Conclusions: A high RS starch diet was able to reduce DC activation, leukocyte accumulation and renal injury suggesting the
production of gut SCFAs is anti-inflammatory. Similar effects were seen with the administration of the SCFA acetate. This is the
first report of the therapeutic efficacy of either a RS diet or a SCFA supplemented diet in experimental AAV. This data represents
a promising therapeutic avenue to limit autoimmune kidney injury in AAV.

Fig.1. Prophylactic administration of a resistant starch diet reduces
glomerular injury and albuminuria in experimental AAV.
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Myeloperoxidase-specific IgM B cells in anti-neutrophil cytoplasmic antibody-associated vasculitis

Corrie Wortel', Renee Van De Wetering', Helena Keek', Eva Maria Stork', Theresa Kissel', Sanne Reijm’, Karin A. Van Schie',
Leendert A. Trouw', Onno Teng', Abraham Rutgers?, Peter Heeringa?, Reinhard E. Voll}, Marta Rizzi*, Nils Venhoff®, Rene E.M.
Toes', Diane Van Der Woude', Hans Ulrich Scherer'.

"Leiden University Medical Center, Leiden, Netherlands; 2University Medical Center Groningen, Groningen, Netherlands;
3University Medical Center Freiburg, Freiburg, Germany; “University Medical Center Freiburg, Freiburg, Netherlands.

Background/Objectives: Autoantibodies against myeloperoxidase (MPO) or proteinase 3 (PR3) hallmark anti-neutrophil
cytoplasmic antibody (ANCA)-associated vasculitis (AAV). ANCA-levels in serum fluctuate, and increases in ANCA-IgG levels
can predict flare. Here, we focused on the MPO-specific B-cell response and investigated the immunological mechanisms that
contribute to disease pathology.

Methods: We developed a flow cytometry-based approach to identify MPO-specific B cells in the circulation of MPO-AAV
patients using fluorochrome-conjugated neutrophil-derived MPO. Single cell-sorted, MPO-reactive B cells were cultured and
analyzed by ELISA, followed by B cell receptor (BCR) analysis using PCR and Sanger sequencing. In addition, bulk B cell
populations from MPO-positive AAV patients and healthy controls (HCs) were isolated, cultured and Ig production measured by
ELISA. Serum antibody responses were assessed in three European cohorts.

Results: Our antigen labelling approach identified MPO-specific B cells in the circulation of MPO+ AAV patients, in a frequency
of up to 1:1000 B cells. Intriguingly, the MPO-specific B-cell response was dominated by CD27+IgM+ B cells, while IgG+ MPO-
specific cells were infrequent. ~65% of single cell-derived BCR sequences contained at least 1 somatic mutation. IgM monoclonal
antibodies produced from these sequences (n=5) confirmed MPO-specificity and readily activated complement. Depletion
experiments with patient plasma showed a prominent role for anti-MPO IgM rather than IgG in complement activation. Stimulated
B cells obtained from peripheral blood of patients and HCs both produced MPO-IgM in culture. Separate cultures of CD27-IgD+,
CD27+IgD- and CD27++CD38+++ populations revealed that MPO-IgM B cells were mainly present in the naive compartment in
HCs. In patients, they could also be detected in the memory and plasmablast compartments. In plasma, circulating anti-MPO IgM
was only present in patients and not in HCs.

Conclusions: We demonstrate the direct ex-vivo identification, isolation and characterization of MPO-specific B cells in human
AAV. Our data indicate a defect in early B-cell tolerance to MPO in the human repertoire, highlight activated IgM+ anti-MPO B cells

in disease and a dominant role for anti-MPO IgM in complement activation. Together, these results provide a mechanistic basis for
treatments targeting complement and B cells in MPO+ AAV.

Disclosures: None.
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CD19 CAR T cells mediate nephroprotective effects in a murine model of ANCA-induced crescentic
glomerulonephritis

Dorte Lodka', Maria Zschummel?, Mario Bunse?, Anthony Rousselle’, Janis Sonnemann?, Ralph Kettritz®, Uta E. Hopken?, Adrian
Schreiber®.

'Experimental and Clinical Research Center, Charité - Universitdtsmedizin Berlin and Max Delbriick Center for Molecular Medicine
in the Helmholtz Association, Berlin, Germany; 2Max Delbriick Center for Molecular Medicine in the Helmholtz Association, Berlin,
Germany; *Max Delbriick Center for Molecular Medicine in the Helmholtz Association; Department of Nephrology and Medical
Intensive Care, Charité - Universitdtsmedizin Berlin, Berlin, Germany.

Objectives: Anti-neutrophil cytoplasmatic antibody (ANCA)-associated vasculitides (AAV) are life-threatening systemic
autoimmune diseases manifesting in the kidneys as necrotizing crescentic glomerulonephritis (NCGN). The main ANCA antigens
are myeloperoxidase (MPO) and proteinase 3, both expressed by neutrophils and monocytes (Kitching AR et al. Nat Rev Dis
Primers. 2020;6:71). Current treatment options consist of steroids, cytotoxic drugs, and B cell-depleting antibodies (Stone JH
et al. N Engl J Med. 2010;363:221-32.). Chimeric antigen receptor (CAR) T cells are modified T cells harboring a receptor with
intracellular activating domains and an extracellular antigen-binding domain. They are already used in different B cell malignancies
(Brentjens RJ et al. Sci Transl Med. 2013;5:177ra38.; Rhodes JM, Schuster SJ. Cancer J. 2019;25:436—-41.), and their application
in autoimmune diseases is a promising new therapeutic approach (Mackensen A et al. Nat Med. 2022;28:2124-32.). We tested
the hypothesis that CAR T cells targeting CD19 deplete B cells, including MPO-ANCA-producing B cells, thus protecting from
ANCA-induced NCGN.

Methods: We used a murine MPO-AAV model where NCGN was established by immunization of MPO* mice with murine
MPO to induce antibody production against MPO. Afterwards, mice were irradiated and given hematopoietic cells from wild-
type mice alone or together with either CD19-targeting CAR T cells or control SP6 CAR T cells. Treatment effects on disease
development were evaluated after two, five and eight weeks. For that purpose, histological staining of kidney sections and flow
cytometric analyses of spleen, kidney, bone marrow, lymph node and blood samples were done.

Results: CD19 CAR T cells efficiently migrated to and persisted in bone marrow, spleen, peripheral blood, and kidneys for
up to eight weeks. CD19 CAR T cells, but not control CAR T cells, depleted B cells and plasmablasts. The anti-MPO-ANCA titer
declined faster, and the proportion of damaged glomeruli was reduced in CD19 CAR T cell-treated mice. Therefore, the application
of CD19 CAR T cells protected from the development of NCGN.

Conclusion: Our proof-of-principle study shows that depleting CD19-expressing B cells by administration of CD19-targeting
CART cells is an effective treatment option in murine anti-MPO induced NCGN. It may promote exploration of CAR T cells as a
treatment for ANCA-vasculitis patients with the aim of drug-free remission.

Disclosures: None.
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Effect of interleukin-17 in giant cell arteritis

Héléne Greigert', André Ramon?, Baptiste Lamarthée?, Corentin Richard*, Claudie Cladiére®, Marion Ciudad®, Catherine Creuzot-
Garcher®, Laurent Martin’, Sylvain Audia’, Romain Boidot*, Bernard Bonnotte!, Maxime Samson".

'Department of Internal Medicine and Clinical Immunology, Dijon University Hospital; Université Bourgogne Franche-Comté,
INSERM, EFS BFC, UMR1098, RIGHT Interactions Greffon-Héte-Tumeur/Ingénierie Cellulaire et Génique, Dijon, France;
2Department of Rheumatology, Dijon University Hospital; Université Bourgogne Franche-Comté, INSERM, EFS BFC, UMR1098,
RIGHT Interactions Greffon-Hbéte-Tumeur/Ingénierie Cellulaire et Génique, Dijon, France; 3Université Bourgogne Franche-
Comté, INSERM, EFS BFC, UMR1098, RIGHT Interactions Greffon-Héte-Tumeur/Ingénierie Cellulaire et Génique, Besangon,
France; *Département de Biologie et de Pathologie des Tumeurs, ICMUB UMR CNRS 6302, Centre Georges Frangois Leclerc,
Dijon, France; °Université Bourgogne Franche-Comté, INSERM, EFS BFC, UMR1098, RIGHT Interactions Greffon-Hoéte-
Tumeur/Ingénierie Cellulaire et Génique, Dijon, France; °Department of Ophthalmology, Dijon University Hospital, Dijon, France;
"Department of Pathology, Dijon University Hospital, Dijon, France.

Purpose: Th17 cells have been identified in excess in the blood and affected arteries of giant cell arteritis (GCA) patients.
Although the efficacy of secukinumab (SCK) was recently reported in a randomized phase |l trial, the role of interleukin-17 (IL-17)
in the pathophysiology of GCA is not clearly understood. The aim of this study was to investigate the effect of IL-17 in GCA.

Methods: Fresh fragments of temporal artery biopsies (TAB) were cultured for 5 days in MATRIGEL® as previously described

(1,2) in the presence of IL-17, SCK or control IgG. Arterial sections were then harvested, homogenized and analyzed by RNA
sequencing and RT-PCR. Vascular myofibroblasts
(MF) were obtained from cultures of healthy arteries
in MATRIGEL as previously described (1,2). MF were
treated in vitro with IL-17, interferon-gamma (IFN-y),
SCKorthe combination of IL-17 and IFN-y or IL-17 and
SCK for 24 hours. mMRNA expression was analysed
by RNA sequencing and RT-PCR. Proliferation and
migration were measured by impedancemetry and
wound-healing assays, respectively.

Results: Ex-vivo cultures of TAB from GCA
patients with SCK induced major changes in the
TAB transcriptome, characterized by decreased
expression of genes involved in Th17 polarization
and vascular inflammation (/IL1B, IL6, CSF3), T-cell
recruitment (CCL20) and fibroblast proliferation
(FGF2). RT-PCR analysis of ex-vivo TAB cultures
confirmed that SCK treatment decreased mRNA
encoding IL-1B3, IL-6 and CCL20 in TAB from GCA
patients (n=10; P<0.05), while IL-17 treatment
increased the expression of mRNA encoding IL-6,
GM-CSF, G-CSF, CCL2, CCL20, FGF2 and VEGF-A
in healthy TAB (n=8; P<0.05).

In addition, MF transcriptome was significantly
altered when IL-17 was added to the culture, with
increased expression of genes involved in vascular
inflammation (CCL2, ICAM1, IL6), NFKB pathway
activation (TNFAIP6, TNFAIP3), leukocyte adhesion
(ICAM1) and MF proliferation (FGF2). These changes
were reversed in the presence of SCK (Figure 1).

In the presence of IL-17, the mRNA expression of
the genes encoding IL-1B, IL-6, IL-12p35, VEGF-A,
GM-CSF, G-CSF, CCL2, CCL20 and FGF2 increased
in MFs (n=8; P<0.01). There was no significant effect
on the mRNA expression of IL-23p19, IL-12p40,
collagen alpha chains 1 and 3, PDGFA, PDGFB,
CXCL9 and CXCL10. Addition of IFN-y to the culture
increased the expression level of both IL-17 receptor
chains (IL17RA and IL17RC) resulting in a synergistic
effect with that of IL-17, leading to a sharp rise in the
expression of genes encoding IL-183, IL-6, IL-12p35,
GM-CSF, G-CSF, CCL2 and CCL20.

Figure 1. Transcriptomic analysis (RNA sequencing)
of MF cultured for 24 hours with IL-17, secukinumab (SCK),
IL-17 and SCK or IgG control.
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The study of MFs migration and proliferation revealed that IL-17 had no direct effect on these MF functions.

Conclusion: IL-17 increases vascular inflammation and has a direct effect on MFs, with synergy with IFN-y, which increases
the production of pro-inflammatory cytokines (IL-13, IL-6, GM-CSF, G-CSF), chemokines leading to the recruitment of T cells
(CCL20) and monocytes (CCL2) and growth factors involved in neoangiogenesis (VEGF). In contrast, IL-17 does not appear to
have a direct effect on MFs proliferation and migration. These data explain why blocking the IL-17 signalling pathway could be
useful in the treatment of GCA.

Disclosures: This study was supported by a grant from NOVARTIS.
References:

1. Corbera-Bellalta M, Garcia-Martinez A, Lozano E, Planas-Rigol E, Tavera-Bahillo I, Alba MA, et al. Changes in
biomarkers after therapeutic intervention in temporal arteries cultured in Matrigel: a new model for preclinical studies in
giant-cell arteritis. Ann Rheum Dis 2014;73:616-23.

2. Samson M, Genet C, Corbera-Bellalta M, Greigert H, Espigol-Frigole G, Gerard C, et al. Human monocyte-derived
suppressive cells (HuMoSC) for cell therapy in giant cell arteritis. Front Immunol 2023;14:1137794.
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Type | interferon pathway is upregulated in microscopic polyangiitis (vs granulomatosis with polyangiitis)
Benoit Brilland', Andrea Boizard-Moracchini?, Nathalie Merillon', Giorgina Barbara Piccoli®, Patrick Blanco?, Yves Delneste*, Jean-
Francgois Augusto'.

'CHU Angers, Angers, France; 2Université de Bordeaux, Bordeaux, France; 3CH Le Mans, Le Mans, France; *Université d’Angers,
Angers, France.

Background/ Objectives: The two main types of ANCA-associated vasculitis (AAV), microscopic polyangiitis (MPA) and
granulomatosis with polyangiitis (GPA), share common characteristics but also differ on many aspects (epidemiological, genetic,
clinical, outcomes). These differences did not justify, to date, different patient management. To identify more specific targetable
pathways, we characterized the kidney transcriptome of MPA vs. GPA patients with AAV-glomerulonephritis (AAV-GN).

Methods: This retrospective study included adult patients with AAV-GN from the French Maine-Anjou Registry. Immune gene
transcript analysis was performed on RNA extracted from 97 kidney biopsies using NanoString technology. Significant transcripts
were examined to identify immune pathways of interest. We then used a publicly available dataset to explore these identified
pathways (QPCR / ELISA).

Results: We compared kidney biopsies from GPA (n = 33) and MPA (n = 64) patients. There was no difference in eGFR
between both groups at diagnosis. Of the 750 evaluated immune transcripts, 8 genes were found differentially expressed between
MPA and GPA patients, all being upregulated in MPA (log,FC > 1, g-value < 0.05) (Figure 1A). Seven (out of 8) genes belonged
to the type | interferon (IFN-I) signaling pathway.

A personal analysis of unpublished, publicly available, data' identified a significantly more pronounced IFN-I signature in the
peripheral blood mononuclear cells of patients with MPO-AAV when compared to those with PR3-AAV (Figure 1B). Serum levels
or CXCL10, a cytokine that mediates immune responses through the recruitment and activation of numerous immune cells under
the regulation of IFN-I, were found higher in MPO-AAV patients (Figure 1C).

Conclusions: We identified a type | interferon signature, both in kidneys and in blood, in patients with MPA (or MPO-AAV) in
comparison to GPA (or PR3-AAV). This is in line with previous lines of evidence brough by Kessenbrock et al.?2 and Kessler et al.?
suggesting a role for IFN-I in AAV and especially in MPO-AAV. This signature may help gain a deeper understanding of the AAV-
GN pathogenesis and provide insights for developing new therapeutic options.

References:

1. Batten I, Robinson MW, White A, et al. Investigation of type | interferon responses in ANCA-associated vasculitis. Sci
Rep. 2021;11(1):8272.

2. Kessenbrock K, Krumbholz M, Schénermarck U, et al. Netting neutrophils in autoimmune small-vessel vasculitis.
Nature Medicine. 2009;15(6):623-625.

3. Kessler N, Viehmann SF, Krollmann C, et al. Monocyte-derived macrophages aggravate pulmonary vasculitis via
cGAS/STING/IFN-mediated nucleic acid sensing. J Exp Med. 2022;219(10):e20220759.

Disclosures: None.

Figure 1. A: differentially expressed genes in kidneys from MPA vs GPA.
B: Type | interferon score in PBMC from MPO-AAV vs PR3-AAV.
C: CXCL10 levels in serum from PR3-AAV and MPO-AAV.
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DNA repair antibody Deoxy Mab 1 inhibits neutrophil extracellular traps (NETs) and attenuates inflammation
and kidney injury in experimental anti neutrophil cytoplasmic antibody vasculitis

Kim Maree O’Sullivan', Diana Tan', Stephanie (U-Shane) Huang', Anne Cao Le', Deanne Greenwood?, Valentina Dubljevic?,
James Campbell.

"Monash University, Melbourne, Australia; ?Patrys Ltd, Melbourne, Australia.

Background/Objectives: Neutrophil extracellular Traps (NETs) are a prominent feature in glomeruli of patients with Anti
Neutrophil Cytoplasmic Antibody vasculitis (AAV). We hypothesised that a DNA repair antibody (humanized deoxy Mab 1, DX-
1) would inhibit NET formation by interfering with DNA damage responses in the neutrophil that results in the release of DNA.
DX-1 penetrates live cell nuclei by binding to DNA fragments outside the cell which are transported into the cell through a
unique nucleoside transporter. The aim of this study was to investigate the potential of DX-1 to prevent NET formation in human
neutrophils and test the therapeutic potential to prevent the development of glomerulonephritis in a well-established experimental
model of AAV.

Methods: In vitro NET assays were performed from isolated neutrophils from whole blood from healthy donors (n=20).
We used a well-established 20-day model of anti-myeloperoxidase (MPO) glomerulonephritis (GN). Mice were randomised to
receive either vehicle control (n=8) or intravenous DX-1 (n=8) after establishment of autoimmunity to MPO on day 16. Kidney
injury was assessed via albuminuria and histology. Glomerular neutrophil, macrophage and T cell infiltration was assessed by
immunohistochemistry. Glomerular NETs were assessed by immunofluorescence and confocal microscopy.

Results: DX-1 inhibited NET formation in stimulated human neutrophils, regardless of stimulus (all P<0.05 compared to
non-treated, Fig, 1). Neutrophil phagocytosis assays demonstrated that DX-1 had no impact on phagocytosis, nor did it trigger
apoptosis or necrosis. DX-1 treated neutrophils had no significant release of neutrophil elastase (NE) or MPO compared to the
vehicle control. In the experimental model, DX- 1 treated mice had significantly reduced MPO specific IFNy and IL17a splenocytes
when compared to the vehicle treated group (both P<0.05). Kidney injury was significantly reduced in the DX-1 treated group as
evidenced by a reduction in segmental necrosis (P<0.001, compared to vehicle control), and a reduction in protein and leukocytes
in the urine. Glomerular NETs and deposition of the autoantigen MPO were significantly reduced.

Conclusions: DX-1 had no detrimental effect on human neutrophils ability to phagocytose, nor did it cause apoptosis or
necrosis of neutrophils. This provides proof of concept that using DX-1 will not compromise host defence. Therapeutic targeting
of NETs with DX-1 in the experimental model reduced inflammation and kidney injury suggesting it may be of potential benefit as
treatment for AAV.

Disclosures: Consulting Fees for Patrys Ltd.

Fig.1. A) Confocal microscopy of human neutrophils stimulated with lonomycin and treated with DX-1,
B) Enumeration of percentage of NETs reduced with DX-1 treatment, n=20 human healthy donors.
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PLENARY SESSION: ADVANCES IN TREATMENT (1)
0-008

A Randomized, Double-Blind, Placebo-Controlled Trial of Abatacept for the Treatment of Relapsing, Non-
Severe, Granulomatosis with Polyangiitis

Carol Langford’, Nader Khalidi?, Jason Springer®, Marcia Friedman*, Bernhard Hellmich®, Christian Pagnoux®, Natasha Dehghan’,
Ora Gewurz-Singer?, Curry Koening®, Yih Chang Lin', Paul Monach'', Larry Moreland', Aurore Fifi-Mah'3, Oliver Flossmann'4,
Lindsy Forbess™, Peter Lanyon'®, Eamonn Molloy'’, Ulrich Specks'®, Robert Spiera'®, Elaine Yacyshyn?, Carol McAlear?', Cristina
Burroughs'®, Rachel Jones?, Rennie Rhee?', Rula Haijj-Ali', David Cuthbertson?, Jeffrey Krischer'?, David Jayne??, Peter Merkel?'.

'Cleveland Clinic, Cleveland, United States; 2McMaster University, Hamilton, Canada; 3University of Kansas, Kansas City, United
States; *Oregon Health & Science University, Portland, United States; *Medius Klinik Kirchheim University of Tuebingen, Kirchheim
unter Teck, Germany; *Mount Sinai Hospital, Toronto, Canada; "University of British Columbia, Vancouver, Canada; 8University
of Michigan, Ann Arbor, United States; *University of Utah, Salt Lake City, United States; "°University of South Florida, Tampa,
United States; ""Boston University, Boston, United States; "?University of Pittsburgh, Pittsburgh, United States; "*University of
Calgary, Calgary, Canada; "“Royal Berkshire Hospital, Reading, United Kingdom; ">*Cedars-Sinai Medical Center, Los Angeles,
United States; "®University of Nottingham, Nottingham, United Kingdom; '"St. Vincent’s University Hospital, Dublin, Ireland; ®Mayo
Clinic, Rochester, United States; "*Hospital for Special Surgery, New York, United States; *°University of Alberta, Alberta, Canada;
2University of Pennsylvania, Philadelphia, United States; *?University of Cambridge, Cambridge, United Kingdom.

Background: Granulomatosis with polyangiitis (GPA) is associated with frequent relapses. A Phase Il trial was conducted at
22 sites to examine the efficacy and safety of abatacept for the treatment of GPA.

Methods: Patients with relapsing, non-severe GPA were randomized to abatacept 125 mg SC once a week or placebo
both combined with prednisone 30 mg/day tapered and discontinued at week 12. Patients receiving methotrexate, azathioprine,
mycophenolate, or leflunomide continued this medication at a stable dose. Patients achieving remission remained on their
randomized assignment until relapse, early termination, or 12 months after enrollment of the last patient. The primary endpoint
was rate of treatment failure, defined as a relapse, disease worsening, or failure to achieve BVAS/WG =0 or 1.

Results: 65 patients were randomized, 34 received abatacept and 31 received placebo. There was no difference in baseline
demographic and disease characteristics between arms. The study population consisted of patients with longstanding, relapsing
disease who had received a range of immunosuppressive agents, including 28 (43%) patients previously treated with rituximab.

Relapse or disease worsening occurred in 21 (62%) patients randomized to abatacept and 21 (68%) patients randomized to
placebo, including episodes of severe disease in 3 patients receiving abatacept and 5 receiving placebo. No statistical difference in
the treatment failure rate was found between those who received abatacept compared to placebo (P = 0.255), Figure. Treatment
with abatacept did not demonstrate statistical differences from placebo in key secondary endpoints, including time to full remission
(BVAS/WG=0), duration of glucocorticoid-free remission, relapse severity, prevention of damage, or patient-reported quality of
life outcomes. 112 adverse events occurred in 48 patients, including 54 serious adverse events in 33 patients with no difference
between treatment arms, including for infections.

Conclusions: In patients with relapsing, non-severe GPA the addition of abatacept to glucocorticoids did not reduce the risk
of relapse, severe worsening, or failure to achieve remission. This represents a unique population with challenging unmet needs
to better control disease activity. Further research is needed to understand pathophysiologic mechanisms and investigate novel
treatment approaches for this subset of patients with GPA.

Disclosures: AbbVie: CL, NK, BH, LF, EM, Figure. Rateof treatment failure relapse, disease worsening, or failure to achieve BVAS/WG =0 or 1) comparing treatment with
RS, PM, Alpine: MF, Amgen: JS, CK, LF, US, abatacept to placebo in patients with relapsi ) BF | osis with polyangiiti:
RS, RH, PM; ArGenx: US, PM; Aurinia: DJ; AZ: L
CL,BH, CP,US, RS, DJ, PM; Behring: PM; BMS: 0.90
all authors; Bl: BH, US, RS, PM; Cabaletta:
PM; Celltrion: AF; Chinook: DJ; Corbus: RS;
Eicos: PM; Electra: PM; FK: AF; Formation:
RS; Genentech: US; GSK: CL, NK, BH, CP, US,
RS, RJ, RH, DJ, PM; HI-Bio: PM, PM; InflaRx:
BH, RS, PM; Janssen: BH, PM; Jubilant: PM;
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A multicenter, randomized, controlled trial evaluating the effects of low-dose glucocorticoids compared to
stopping glucocorticoids to maintain remission of granulomatosis with polyangiitis: The TAPIR trial

Peter Merkel', Christian Pagnoux?, Nader Khalidi®, Ulrich Specks*, Curry Koening®, Carol Langford®, Larry Moreland’, Paul
Monach8, Jason Springer®, Shubhasree Banerjee!, Simon Carette?, Rennie Rhee', Medha Soowamber?, Kenneth Warrington®,
Renee Borchin', Cristina Burroughs'®, Carol McAlear', David Cuthbertson'®, Jeffrey Krischer®.

"University of Pennsylvania, Philadelphia, United States; 2Mount Sinai, Toronto, Canada; *McMaster University, Hamilton, Canada;
“Mayo Clinic, Rochester, United States; University of Utah, Salt Lake City, United States; °Cleveland Clinic, Cleveland, United
States; "University of Pittsburgh, Pittsburgh, United States; 8Brigham and Women’s Hospital, Boston, United States; *University of
Kansas Medical Center, Kansas, United States; "°University of South Florida, Tampa, United States.

Background: The utility and safety of use of low-dose glucocorticoids to maintain remission among patients with
granulomatosis with polyangiitis (GPA) remains controversial. Additionally, there is no consensus approach to the last phases of
tapering of glucocorticoids in clinical trials of GPA making comparison of remission and relapse rates across trials problematic.
The Assessment of Prednisone In Remission (TAPIR) trial was designed to address this issue.

Methods: Patients with GPA were eligible for TAPIR if they were i) within one year of receiving treatment to induce remission;
ii) in remission (BVAS/WG=0); and iii) receiving treatment with prednisone at a daily dose of 5-20 mg. Patients were enrolled when
they were down to a dose of prednisone of 5 mg/day at which point they were randomized to either remain on prednisone 5 mg/
day for 6 months or taper off prednisone to 0 mg/day in 4 weeks and remain off of glucocorticoids until month 6 (Figure). Other
immunosuppressive therapy, including azathioprine, methotrexate, mycophenolate mofetil, or rituximab, was continued for the
duration of the trial without any dose changes. The primary outcome was measured at month 6 as the rate of relapse, defined
as a decision to increase the dose of glucocorticoids to treat active GPA. Secondary outcomes included safety, patient-reported
outcomes, duration of remission, and severity of relapses. Patients were enrolled at any of 10 sites in the US or Canada, or
through a novel online system of self-enroliment.

Results: 159 patients with GPA were randomized to the 5 mg/day prednisone group (N=77) or the 0 mg/day prednisone group
(N=82). The TAPIR study completed enroliment with the last study visit scheduled for January 2024.

Conclusions: The TAPIR study, an international, multicenter, randomized clinical trial with a large sample size for a rare
disease, addresses an area of clinical uncertainty with important implications for both clinical care of patients with GPA and clinical
trial design in ANCA-associated vasculitis. Complete results will be available at the time of the 2024 International Vasculitis
Workshop.

Figure 1. Study schema for the TAPIR clinical trial.

Disclosures: AbbVie PAM, NK Amgen CK, KW Argenx US AZ PAM, CP Boeringher-Ingelheim PAM BMS PAM, NK, CAL
ChemoCentryx PAM, JS CSL Behring PAM CSL Vifor US Dynacure PAM EMDSerono PAM Forbius PAM Genentech/Roche
PAM, CP, NK, Genzyme/Sanofi PAM GSK PAM GSK PAM, CP, NK InflaRx PAM Janssen PAM Kiniksa PAM Kyverna PAM
Magenta PAM MiroBio PAM Neutrolis PAM Northstar Medical Radioisotopes US Novartis PAM Otsuka PAM, CP, NK Pfizer
PAM, CP Sparrow PAM Takeda PAM US Talaris PAM UpToDate PAM.
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The effect of plasma exchange on early renal improvement in patients with ANCA-associated vasculitis: a
post-hoc analysis of the PEXIVAS trial

Balazs Odler', Regina Riedl', Geetha Duvuru?, Wiladimir M. Szpirt®, Carmel Hawley*, Lisa Uchida®, Zachary S. Wallace®, Giles
Walters’, Eri Muso®, Vladimir Tesar®, Charles D. Pusey'®, Mark A. Little!', Peter A. Merkel', Michael Walsh'3, David R.W. Jayne™,
Andreas Kronbichler.

"Medical University of Graz, Graz, Austria; ?Johns Hopkins University, Baltimore, Maryland, United States; 3University of
Copenhagen, Copenhagen, Denmark; “University of Queensland, Brisbane, Australia; °University of Cambridge, Cambridge,
United Kingdom,; ®Harvard Medical School, Boston, Massachusetts, United States; "Canberra Hospital, Canberra, Australia;
8Medical Research Institute Kitano Hospital, Osaka, Japan; °Charles University, Prague, Czech Republic; "°Imperial College
London, London, United Kingdom; "' Trinity College Dublin, Dublin, Republic of Ireland; "2University of Pennsylvania, Philadelphia,
United States; "*McMaster University, Hamilton, Ontario, Canada; “University of Cambridge, Cambridge, Austria; "*Medical
University of Innsbruck, Innsbruck, Austria.

Background/objectives: Therapeutic plasma exchange (PLEX) is an adjunctive treatment for patients with ANCA-associated
vasculitis (AAV) and kidney involvement. The degree to which early changes in kidney function predict recovery of kidney function
is uncertain. This study examined the effect of PLEX on early changes in kidney function.

Methods: Post-hoc analysis of an international, randomised, controlled trial of 704 participants with AAV of which 691 had
glomerulonephritis: 349 allocated to PLEX and 342 to no PLEX. The primary outcomes of this analysis were change in eGFR
from baseline and improvement of eGFR 215ml/min/1.73m?. Secondary outcomes were sustained low eGFR (defined as a low
eGFR [<15 mlI/min per 1.73 m?] at baseline sustained over at least 4 weeks, evidenced by two consecutive measurements)
and decline in eGFR of at least 5 ml/min per 1.73 m?from baseline within 4 weeks after randomization. Treatment effects were
estimated using general estimating equation models adjusted for glucocorticoid group, age, baseline kidney function, ANCA
serotype, immunosuppressive treatment, and degree of alveolar hemorrhage.

Results: eGFR at weeks 2, 4, and 8 improved more in the PLEX than the no PLEX group without notable differences thereafter.
At week 4, participants in the PLEX group increased eGFR by at least 15 ml/min/1.73m? to a greater extent than the no PLEX
group (relative risk [RR] 1.45; 95% confidence interval [Cl] 1.13-1.88; p=0.004). Improved early kidney outcomes were consistent
with a reduced risk of sustained low eGFR over at least 4 weeks (RR: 0.76; 95%CI: 0.57 to 1.01; p=0.058), and lack of decline in
eGFR (RR: 0.53; 95%CI: 0.26 to 1.06; p=0.072). Improvements in kidney function within 4 weeks were associated with a lower
risk of kidney failure within 1 year (RR: 0.96; 95%CI: 0.95-0.97 per 1 ml/min/1.73 m? eGFR; and RR: 0.29; 95%Cl: 0.16-0.52 for
an improvement of at least 15 ml/min/1.73 m?).

Conclusion: PLEX improved early recovery of kidney function in patients with AAV and glomerulonephritis. Regardless of
treatment group assignment, early improvements in kidney function were associated a lower risk of kidney failure.

References:

* Walsh M et al. Plasma exchange and glucocorticoids in ANCA-associated vasculitis. N Engl J Med. 2020; 382(7):
622-631.
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Innovative anti-pneumococcal vaccine strategies versus standard vaccination regimen in patients with
ANCA-associated vasculitides receiving rituximab therapy: A Multicenter Randomized Controlled Trial
(PNEUMOVAS)
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France; *CHU Cochin, Paris, France.

Background/Purpose: Patients receiving glucocorticoids plus rituximab (RTX) show an increased risk of infection, especially
invasive pneumococcal infections. Vaccine responses to influenza, Streptococcus pneumoniae and SARS-CoV-2 under RTX
therapy are strongly impaired. In patients with autoimmune diseases receiving such treatments, especially those with ANCA-
associated vasculitides (AAV), there is thus a need to develop enhanced anti-pneumococcal vaccine strategies to increase
immune response and protection.

Methods: This multicenter randomized, open label, phase 2 trial, compared two innovative “reinforced” anti-pneumococcal
vaccine strategies to the standard regimen in patients with AAV receiving RTX therapy. Adult patients with newly diagnosed or
relapsing AAV, with an active disease (BVAS 23) and planned to receive RTX as induction therapy were randomized in a 1:1:1 ratio
to three parallel arms: standard regimen combining a dose of PCV13 at day 0 followed by a dose of PPV23 at month 5 (M5) (arm
1); double dose of PCV13 at day 0 and day 7 followed by a dose of PPV23 at M5 (arm 2); or 4 doses of PCV13 at day 0 followed
by a dose of PPV23 at M5 (arm 3). The primary endpoint was the immune response at M6 against the 12 pneumococcal serotypes
common to the PCV13 and PPV23 vaccines, according to four ordered categories of ELISA response: positive antibody response
to 0-3, 4-6, 7-9, or 10-12 serotypes. The primary endpoint was analyzed in a proportional odds logistic regression model with a
Bonferroni correction for the 2 innovative arms. Secondary end points were local and systemic solicited reactions 7 days following
each vaccination and any adverse event related or possibly related to vaccine immunization.

Results: A total of 95 participants were analyzed in the modified intention-to-treat population, with 30 assigned in arm 1, 32
inarm 2 and 33 in arm 3.

At M6, immune response to 0-3, 4-6, 7-9, or 10-12 serotypes was observed in 83.3%, 13.3%, 3.3% and 0% in arm 1; 56.3%,
28.1%, 15.6% and 0% in arm 2; and 60.6%, 33.3%, 6.1% and 0% in arm 3. Patients in arm 2 were significantly more likely to be in
any higher response categories compared to the standard regimen after adjustment on age, with a proportional odds ratio (pOR)
of 4.1 (97.5% CI 1.1-15.9, p=0.018), while the second innovative regimen only tended to improve vaccine responses (pOR 3.1,
97.5% CI 0.8-11.9, p=0.062).

Local and/or systemic solicited reactions 7 days following each vaccination and any adverse event related or possibly related
to vaccine immunization during the first 6 months occurred at higher numbers after the reinforced first vaccinations but were
mainly grade 1 or 2 local reactions. No severe adverse events related to vaccination was observed.

During follow-up, 8 vasculitis flares occurred in 6 patients, in median 87 days after the last vaccination: one patient in arm 1,
2inarm 2, and 3 inarm 3.

Conclusion: In patients with AAV receiving RTX therapy, an innovative reinforced anti-pneumococcal vaccine strategy based
on double dose of PCV13 at day 0 and day 7 followed by a single dose of PPV23 at M5 significantly improved the antibody
responses against Streptococcus pneumoniae compared to the standard regimen (Funded by the French Ministry of Health;
PNEUMOVAS ClinicalTrials.gov number, NCT03069703).
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Safety of Avacopan in ANCA-Associated Vasculitis: Combined Data from Three Clinical Trials

Peter A. Merkel', David R.W. Jayne?, Pirow Bekker®.

"University of Pennsylvania, Philadelphia, United States; 2University of Cambridge, Cambridge, United Kingdom; *ChemoCentryx
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Background/ Objectives: Avacopan is approved as an adjunctive treatment in adults with severe active granulomatosis with
polyangiitis (GPA) or microscopic polyangiitis (MPA), two types of antineutrophil cytoplasmic autoantibody (ANCA)-associated
vasculitis (AAV). This study aimed to combine and report on data of the safety of avacopan from two phase 2 and one phase 3
studies in 439 patients with GPA/MPA.

Methods: In the three
randomized, double-blind trials, all
groups received background therapy
of cyclophosphamide (followed by
azathioprine), or rituximab; control
groups received a full prednisone
regimen (60 mg tapered to 0 mg over
20 weeks) plus placebo. The phase
2 CLEAR trial had three groups:
control (n=23), avacopan 30 mg twice
daily (BID)+low dose prednisone (20
mg tapered to 0 mg) (n=22), and
avacopan BID+no prednisone (n=22)."
The phase 2 CLASSIC trial had three
groups: control (n=13), avacopan
10 mg BID+prednisone (n=13), and
avacopan 30 mg BID+prednisone
(n=16).2 The phase 3 ADVOCATE
trial had a control group (n=164) and
a 30 mg BID avacopan group with no
protocol-prescribed oral glucocorticoid
taper (n=166).> The treatment period
was 12 weeks in the phase 2 trials and
52 weeks in the phase 3 trial. Rates
of exposure-adjusted total adverse
event (AEs), serious AEs, withdrawal
of study medication due to AEs, and
pre-specified AEs of interest were
calculated based on the integrated
data from all three trials.

Results: Across the three trials,
439 patients with GPA/MPA were
treated: 200 in the control groups and
239 in the avacopan groups. Results
are presented in Table 1. The rates of
AE patient first incidence and AEs, serious AEs, infection events, and decrease in white blood cell count AEs were statistically
fewer in the avacopan group compared with the prednisone group.

Table 1: Exposure-Adjusted Adverse Event Rates by Treatment Group Across Three
Trials of Avacopan for the Treatment of ANCA-Associated Vasculitis.

Conclusion: In the context of the demonstrated efficacy profile of avacopan, these integrated safety results provide support
for use of avacopan in the treatment of patients with GPA/MPA.

References:
1. Jayne et al. JAm Soc Nephrol 2017;28:2756-2767.
2. Merkel et al. ACR Open Rheumatol 2020;2:662-671.
3. Jayne et al. N Engl J Med 2021;384:599-609.
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ChemoCentryx, Chinook, CSL Behring, CSL Vifor, Eicos, Electra, Genentech, GSK, HiBio, InflaRx, Janssen, Jubilant, Kyverna,
MiroBio, Neutrolis, Novartis, NS Pharma, Q32, Regeneron, Roche, Sanofi, Sparrow, Takeda, UpToDate, Visterra.
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Report on Twelve Patients with Diffuse Alveolar Hemorrhage in the Phase 3 Trial of Avacopan for the
Treatment of ANCA-Associated Vasculitis
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Background/ Objectives: Although respiratory tract involvement in antineutrophil cytoplasmic autoantibody (ANCA)-
associated vasculitis (AAV) is frequent and associated with increased mortality, studies focusing on diffuse alveolar hemorrhage
(DAH) in AAV are uncommon. The phase 3 ADVOCATE trial compared avacopan to a prednisone taper." The objective of this
study was to report on the 12 patients (5 in the avacopan group, 7 in the prednisone taper group) with DAH based on Birmingham
Vasculitis Activity Score (BVAS) enrolled in the trial.

Methods: Patients requiring invasive pulmonary ventilation support at screening were excluded from enroliment. Remission at
week 4 was defined as BVAS=0. Remission at week 26 was defined as BVAS=0 and no glucocorticoid (GC) use in the previous 4
weeks. Sustained remission at week 52 was defined as BVAS=0 and no GC use in the previous 4 weeks, remission at week 26,
and no relapse (return of vasculitis activity on BVAS) between weeks 26 and 52.

Results: Of the 12 pa-
tients, 11 (92%) had granu-
lomatosis with polyangiitis,
10 (83%) received rituximab
background therapy, 8 (67%)
were male, 8 (67%) had pro-
teinase 3-ANCA, and 6 (50%)
were newly diagnosed (Ta-
ble 1). BVAS was 19.5+5.4
(meantSD) at baseline. The
total all-source GC doses
(median / mean) for the ava-
copan and prednisone taper
groups, respectively, were
300 /585 mg vs 1945/ 1616
mg during screening (day -14
to -1) and 625 / 508 mg vs
1627 / 1866 mg during day 1
to 29. DAH was no longer ac-
tive by week 4 for all patients
(Table 1). Remission rates
in the avacopan and predni-
sone taper groups, respec-
tively, were 80.0% (4/5) and
71.4% (5/7) at week 4, 80.0%
(4/5) and 71.4% (5/7) at week 26, and 80.0% (4/5) and 57.1% (4/7) at week 52. No patients in the avacopan group and 2 in the
prednisone taper group relapsed. One patient in the avacopan group (case 3) and 2 in the prednisone taper group (case 9 and 12)
were hospitalized. Prednisone taper treatment was not completed in case 9 due to a serious adverse event (day 33). No patients
required mechanical ventilation during the study.

Conclusions: In the ADVOCATE ftrial, the outcomes of patients with DAH were similar for those treated with avacopan vs a
prednisone taper. All pulmonary manifestations were resolved in all patients by week 26. None of the patients in the avacopan
group progressed to respiratory failure, despite receiving minimal GC doses. In this small number of patients, overall remission
rates were higher in the avacopan group than the prednisone taper group at weeks 4, 26, and 52. These data provide support for
the treatment of DAH in AAV using avacopan with lower GC doses.

Table 1: Baseline Characteristics and Outcomes for Patients with Diffuse Alveolar Hemorrhage
at Baseline in the ADVOCATE trial of Avacopan for ANCA-Associated Vasculitis.

Reference:
1. Jayne DRW, et al. N Engl J Med 2021;384:599-609.

Disclosures: AbbVie/Abbott, Amgen, Argenx, AstraZeneca, Aurinia, Boehringer Ingelheim, Bristol Myers Squibb, Cabaletta,
Chinook, CSL Behring, CSL Vifor, Eicos, Electra, Genentech, GSK, HiBio, InflaRx, Janssen, Jubilant, Kyverna, MiroBio, Neutrolis,
North Star Radioisotopes, Novartis, NS Pharma, Q32, Regeneron, Roche, Sanofi, Sparrow, Syneos, Takeda, UpToDate, Visterra.
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BREAKOUT SESSION: GENETIC AND ENVIRONMENT CONDITIONINGS OF VASCULITIS

Association between infections and the onset of giant cell arteritis and polymyalgia rheumatica: a nested
case control study from the French E3N-EPIC cohort study

Lucas Pacoureau’, Frangois Barde', Alexis Elbaz', Raphaele Seror?, Yann Nguyen®.

"Université Paris-Saclay, UVSQ, Inserm, Gustave Roussy, CESP, Villejuif, France; 2Department of Rheumatology, Hépital Bicétre,
AP-HP.Sud, Université Paris Saclay, Kremlin-Bicétre, France; ®Internal medicine Department, AP-HP.Nord, Universite Paris Cite,
Hépital Beaujon, Clichy, Clichy, France.

Background/ Objectives: Giant cell arteritis (GCA), the leading cause of large vessel vasculitis, is frequently associated with
polymyalgia rheumatica (PMR). Their etiological mechanism remains unclear. In relation to predisposing genetic background
(HLA DR4), several elements suggest an infectious mechanism as an etiological or triggering factor. Epidemiological studies
(retrospective cohorts or case-control studies (1)), based mainly on coding data, have attempted to assess this association.
However, the definition and periods of exposure varied. The aim of our study was to assess the association between infections,
assessed by antibiotic reimbursement, and the risk of GCA and/or PMR through a nested case-control study from a large
prospective cohort.

Methods: We conducted a nested case-control study
within the French cohort E3N (Etude Epidémiologique auprés
des femmes de la mutuelle générale de I'Education Nationale),
which has been following 98,995 women since 1990. Cases,
defined as patients who developed GCA and/or PMR during
the follow-up period, were matched with 20 controls based on
age and vital status. Infections prior to index date (diagnosis
date for cases and the same date for their matched controls)
were defined by =1 antibiotic reimbursement in the medication
claims reimbursement database. These infections were
compared between the cases and controls using conditional
logistic regression models, adjusted for potential confounders.
Different time frames before the index date, and different
classes of antibiotics were compared.

Results: A total of 428 GCA/PMR cases (113 GCA, 232
PMR alone, 83 undefined) were compared to 8,560 matched
controls. Compared to controls, GCA/PMR cases had higher
odds to have any infection in the 0-24 months prior to index
date (aOR [95%CI] 1.22 [1.00 — 1.51]). The association was
notably stronger when the infection occurred closer to the index
date (1.20 [0.97-1.49]; 1.00 [0.80 — 1.25] for 0-6 and 18-24
months, respectively). This association was only observed
among GCA cases (1.62 [1.09-2.42]; 1.59 (1.08-2.34), for 0-6
and 0-12 months, respectively), but not among PMR cases
(1.13 [0.84-1.51] for 0-6 months) (fig. 1). Regarding antibiotic
classes, quinolone reimbursements displayed the strongest
association with subsequent GCA (2.21 [1.12—4.09] for 0-6
months).

Conclusions: This case-control study, based on a large
cohort of French women, showed an increased risk of GCA/
PMR after an infectious episode in a two-year period. The risk
was mainly at the expense of GCA cases, and was higher when
infections occurred close to the diagnosis, supporting the idea
of an infectious antigenic “trigger”. Nevertheless, a reverse Figure 1. Association between any antibiotic reimbursement

causality bias cannot be ruled out. Quinolone use was strongly and incident (A) GCA and/or PMR (B) GCA (C) PMR
associated with the risk of GCA, raising the hypothesis of an alone by period.
altered microbiota in its pathogenesis.
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polymyalgia rheumatica: a systematic review and meta-analysis. RMD Open. 2023;9(4).
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Genetic susceptibility to patterns of arterial involvement in Takayasu arteritis
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Kaitlin A. Quinn?, Peter C. Grayson?, Haner Direskeneli, Peter A. Merkel®’, Amr H. Sawalha, for The Turkish Takayasu Study Group
and The Vasculitis Clinical Research Consortium®.

"University of Pittsburgh, Pittsburgh, United States; ?National Institute of Arthritis and Musculoskeletal and Skin Diseases, NIH,
Bethesda, United States; 3Istanbul University, Istanbul, Turkey; *“Marmara University, Istanbul, Turkey; *University of Pennsylvania,
Philadelphia, United States.

Background/Objectives: Takayasu arteritis is a large-vessel vasculitis involving the aorta and its major branches. Specific
clusters of the distribution of angiographic involvement in Takayasu arteritis have been identified and confirmed in multiple cohorts.
The goal of this study was to determine the role of genetics in influencing the pattern of arterial involvement in Takayasu arteritis.

Methods: Two independent cohorts of patients with Takayasu arteritis were studied, including 282 patients from Turkey and
115 European-American patients from North America. Data obtained from angiography were used to classify patients into one
of three previously-identified clusters based on the involvement patterns of the aorta and branch vessels (1). All patients were
genotyped using an lllumina genotyping platform. Following imputation and quality control measures, approximately 6.5 million
SNPs were evaluated in a meta-analysis that included both cohorts. Logistic regressions were performed to identify genetic
associations with angiographic clusters. A p-value threshold of 1X10° was considered suggestive for genetic association.

Results: A genetic locus in the solute carrier family gene SLC24A2 was associated with the angiographic patient cluster
characterized by involvement of the abdominal aorta, renal arteries, and mesenteric arteries (rs2891138, OR= 3.34, P=
2.32X107). Several genetic loci were associated with the angiographic pattern characterized by bilateral carotid and subclavian
artery involvement. These include a locus in LGALSL (rs883021, OR= 0.43, P= 1.00X10%), AK4P3 (rs1072778, OR= 0.39, P=
4.07X10%), and TMEM132B (rs4765045, OR= 3.05, P= 6.18X10%). The most significant locus associated with the development
of asymmetric disease with fewer involved arteries is located in FRMD6 (rs55692665, OR= 2.79, P= 1.11X107). All these genetic
effects were consistent between the Turkish and European-American patient cohorts (Table 1). Furthermore, several loci were
associated with changes in mRNA expression levels of multiple genes in arterial tissues, including the aorta.

Table 1: Genetic associations with angiographic clusters in Takayasu arteritis.

Conclusions: Genetic susceptibility might predispose to specific patterns of arterial involvement in Takayasu arteritis.

Disclosures: PAM discloses the following: Consulting and Research Support: AbbVie, Amgen, AstraZeneca, Boeringher-
Ingelheim, Bristol-Myers Squibb, GlaxoSmithKline, InflaRx, Takeda. Consulting only: ArGenx, Cabaletta, CSL Behring, Dynacure,
HiBio, Janssen, Novartis, NS Pharma, Regeneron, Vistera. Research support only: Eicos, Electra, Forbius, Genentech/Roche,
Genzyme/Sanofi, Neutrolis. Consulting and stock options: Kyverna, Q32, Sparrow. Royalties: UpToDate.
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A large-scale genome-wide association study of polymyalgia rheumatica to identify disease-specific loci

Dimitra-llektra Lerou’, Mark M lles?, Ann W Morgan3.
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Background: Polymyalgia Rheumatica (PMR) is an inflammatory, autoimmune condition that presents with systemic myalgic
symptoms as well as fatigue and fever [1]. Diagnosis of PMR is complicated and often results in misdiagnosis, commonly as giant
cell arteritis (GCA) or rheumatoid arthritis (RA) [1]. PMR has been associated with the HLA-II locus, but there is limited evidence
for the involvement of further genetic loci [2]. This project aimed to identify novel PMR susceptibility loci and investigate the overlap
between GCA and PMR, by conducting a large-scale PMR Genome Wide Association Study (GWAS), incorporating results from
additional datasets by meta-analysis, and comparing significant loci between PMR and GCA.

Methods: The primary PMR cohort used for the GWAS consisted of 2,140 cases and 10,990 controls acquired from the UK
Biobank (UKB). For the meta-analysis, summary statistics were used from the Michigan Genomics Initiative (cases N=252 and
controls N=51,303) and FinnGen (cases N=725 and controls N=309, 154); GCA data were sourced from the UKGCA Consortium
and the Spanish GCA group (cases N=2,134 and controls N=9,7125) [3]. The Michigan Imputation Server was used for HLA
imputation of the UKB PMR data.

Results: Results showed a genome-wide significant peak on chromosome 6, specifically in HLA-DRB1 (rs36096565, p-value
= 2.8 x 10%), further amplified in the meta-analysis. Secondary loci of interest were associated with DPP4, UBE2H, USP20 and
SCG2, but did not reach genome-wide significance (p-value = 2.3 x 107, 2.4 x 107, 4.4 x 107, 3.8 x 107). Comparing with results
from the GCA GWAS, PMR associations, both on chromosome 6 and at secondary loci of interest, were different. Previously
associated GCA loci in P4HA2 and PLG showed no significance in the PMR cohort, despite adequate power. HLA imputation
showed association with HLA-DRB1, specifically in positions 11, 34 and 52 (p-value = 3.23 x 10, p-value = 1.74 x 1075, and
p-value = 2.89 x 1074) for PMR. Significant positions in HLA-DQB1, which is the most significantly associated gene in GCA,
differed between PMR and GCA.

Conclusions: This work indicates that while both PMR and GCA share the HLA region, as autoimmune conditions, secondary
loci of susceptibility are different, making these two discrete conditions. HLA analysis showed that the most significant HLA loci
and positions differ between PMR and GCA. Further case-case analysis could support novel findings differentiating between these
two conditions.

References:
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Background / Objective: Previous genome-wide association analyses have identified differential genetic susceptibility in
the HLA region for antineutrophil cytoplasmic antibody (ANCA)-associated vasculitides (AAV) with PR3-ANCA and MPO-ANCA,
respectively. Whilst the association between PR3-ANCA positive (+) AAV and the HLA-DP region has been fairly well studied,
less is known about MPO-ANCA+ AAV and the association to the HLA-DQ region, in cases of European descent. The aim of this
study was to thoroughly map the genetic associations to the HLA region in cases with PR3-ANCA+ and MPO-ANCA+ AAV in
Scandinavia.

Methods: SNPs spanning the HLA region were extracted from a targeted exome sequencing dataset of Scandinavian AAV
cases and controls. Moreover, aligned sequence reads were used to call classical HLA alleles with xHLA. Association analyses of
a joint SNP/classical HLA allele dataset were performed for PR3-ANCA+ (n = 411) and MPO-ANCA+ (n = 162) AAV, separately,
versus controls (n=1595). Identified AAV-associated genetic variants were analyzed for association with age at diagnosis and
relapse, respectively.

Results: For PR3-ANCA+ AAV, there was a significant association with HLA-DPB1*04:01, and, additionally, an independent
significant association with SNP rs1042335 at the HLA-DPB1 locus. In contrast, MPO-ANCA+ AAV was significantly associated
with an HLA-DRB1 classical allele; the allele was linked with the strongest associated SNP located at the HLA-DQA1 locus.
There were no significant associations between the lead genetic variants for PR3-ANCA+ AAV or MPO-ANCA+ AAV and age at
diagnosis or risk of relapse, respectively.

Conclusions: HLA risk alleles for MPO-ANCA+ AAV differ between cases of Scandinavian descent and cases of East Asian
descent. The two independent associations with the HLA-DPB1 locus in PR3-ANCA+ AAV may represent distinct functional
mechanisms.

Disclosures: None.
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BREAKOUT SESSION: TRANSCRIPTOMIC APPROACHES TO THE STUDY

OF SYSTEMIC VASCULITIS

Multi-level transcriptomic profiling of temporal artery tissue reveals novel pathways involved in the immune
process and vascular remodelling in giant cell arteritis

Michal Zulcinski', Gary Reynolds?, Lubna Shafi', Kathryn Griffin', Arundhati Chakrabarty’, David R Westhead?, Mark M lles’, Ann
W Morgan'.

'School of Medicine, University of Leeds, Leeds, United Kingdom; ?Translational and Clinical Research Institute, Newcastle
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Kingdom.

Background / Objectives: Giant cell arteritis (GCA) is a systemic vasculitis whose pathogenic mechanism has not yet been
elucidated. Aberrant responses of both the innate and adaptive immune systems have been shown to be driving the inflammation
in the arterial wall [1]. This study integrates bulk, single-cell and spatially resolved transcriptomic data to identify layer-specific key
genes and pathways related to inflammatory infiltrates and vascular remodelling in GCA.

Methods: Bulk RNA-sequencing of temporal artery biopsy (TAB) samples from GCA individuals (n=79), single-cell sequencing
of 9 TAB samples (GCA-positive, n=5, GCA-negative, n=4) and spatial profiling (Nanostring GeoMx) of the whole transcriptome
and a panel of 150 proteins in TAB tissue from different layers of the arterial wall (n=26; across 5 slides with 6 specimens on each
slide) were performed. Computational deconvolution of the bulk dataset with the single-cell dataset as reference was performed
using the MuSiC2 software [2] to infer cell-type proportions in each sample. Differential expression analysis between histological
phenotypes reflecting molecular events of GCA pathogenesis was performed at each level of data, followed by gene ontology and
pathway functional enrichment analysis.

Results: Presence of periarterial lymphocytic infiltration and presence of damage in tunica media were found to have the
strongest associations with 1011 and 568 differentially expressed (DE) genes detected, respectively (at the threshold of FDR-
corrected p-value < 0.01 and log,FoldChange > 1 and < -1). Severity of inflammation in the media showed the highest number
of DE genes among the three layers of the arterial wall (245 DE genes detected at aforementioned threshold). Deconvolution
analysis revealed the highest abundances of macrophages and endothelial cells, with a substantial proportion of vascular smooth
muscle cells and myofibroblast showing transitional expression profiles and indicating cell differentiation process. The most
enriched KEGG (Kyoto Encyclopedia of Genes and Genomes) pathways associated with the results of differential expression
were cytokine-cytokine receptor interaction (hsa04060) and vascular smooth muscle contraction (hsa04270) [FDR-corrected
p-value=1.68x10° and 4.89x10*, respectively]. Layer-specific genes and enriched pathways related to the immune response and
to vascular remodelling were also identified in spatially resolved data.

Conclusions: These results provide a comprehensive, multi-level molecular characterisation of the inflammatory processes
in GCA, highlighting the involvement of both immune and stromal cells. Novel pathways and genes driving inflammatory infiltrates
in each layer of the wall and implicated in the mechanism of vascular remodelling were revealed and have potential to provide
therapeutically amenable candidates for future studies.

References:
1. Pugh, Dan et al. “Large-vessel vasculitis.” Nat Rev Dis Primers vol. 7,1 93. 6 Jan. 2022.

2. Fan, Jiaxin et al. “MuSiC2: cell-type deconvolution for multi-condition bulk RNA-seq data.” Brief Bioinform vol. 23,6
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Background/Objectives: Disease relapse in giant cell arteritis (GCA) poses a major burden affecting >50% of patients. It
is assumed that the therapeutic management of disease relapse is akin to disease onset and, indeed, clinical trials routinely
group naive and relapsing patients together when assessing drug efficacy. However, subgroup analyses demonstrate differential
outcomes between these states, alluding to biological differences which have yet to be characterised.

Here, we aimed to explore, for the first time, the differences in the cellular composition of temporal arteries (TA) from relapsing
GCA patients compared to disease onset and identify the signalling pathways differentially upregulated in relapse.

Methods: Single-cell RNA-sequencing (scRNA-seq) was performed on TA tissue of patients at disease relapse and onset.
Samples were loaded on the 10x Genomics Chromium controller, sequenced using lllumina NextSeq500 and aligned to the
genome using Cell Ranger. The SoupX package was used to remove ambient RNA, and quality control analysis was applied to
each patient sample to remove dying cells and doublets. Data integration and downstream differential gene expression analysis
were performed with Seurat v5. Differential abundance analysis between disease states was employed using edgeR, while the
pathfindR package was used to investigate signalling pathways. Results represented were statistically significant (p<0.05) and
corrected for multiple comparisons.

Results: In total n=6 disease onset (mean age 76 [65-87], n=4 female), and n=6 relapse (mean age 72 [62-82], n=3 females)
patients were recruited, with a mean disease duration of 19 (5-51) months. ScCRNA-seq analysis identified diverse cell clusters,
representing the stromal, lymphoid and myeloid compartments within TAs. Differential abundance analysis between disease
relapse and onset revealed a significant absence of dendritic cells and an overrepresentation of plasma cells in relapsing tissue.
Further, relapse and onset tissues exhibited distinct T-cell, fibroblast and vascular smooth muscle cell signatures. Pathways
significantly enriched in disease relapse compared to onset included Th1 and Th2 cell differentiation pathways, the PD-1/PDL-1
checkpoint pathway, JAK-STAT, Notch, TGF-B, and VEGF signalling pathways, as well as pathways related to cellular senescence.

Conclusions: We have identified significant biological differences between relapsing and onset TA tissue in GCA, as
evidenced by the presence of distinct cell subsets and differential signalling pathway activity. Our findings indicate that managing
GCA relapse may require a distinct therapeutic approach.

Disclosures: None.
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Genes deregulated in giant cell arteritis by high-throughput expression profiling in temporal artery biopsies
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Background/Objectives: Giant Cell Arteritis (GCA) is a systemic inflammatory disease of large and medium-sized arteries.
Temporal artery biopsies (TABs) are performed for diagnosis, giving the opportunity to analyse inflamed tissues. Different
histological patterns of inflammation can be found in TABs: transmural inflammation (TMI) is the most frequent pattern (78% of the
positive TABs), while inflammation limited to adventitia (ILA) can be found in 7% of the positive TABs [1]. High-throughput assays
in TABs are still scarce [2-5]. GCA patients are treated with glucocorticoids, irrespective of clinical presentations and inflammation
patterns. It is necessary to increase the knowledge on the molecular features of GCA to implement precision medicine. We aimed
to identify differentially expressed genes (DEGs) between TABs with TMI, ILA and normal TABs.

Methods: TABs with TMI from 42 patients with GCA, TABs with ILA from 7 patients with GCA, normal TABs from 7 patients
without GCA were analysed. TABs with TMI and normal TABs were from patients naive from therapy while 4/7 TABs with ILA were
from patients receiving glucocorticoids. RNA was extracted from formalin-fixed paraffin-embedded TABs. The expression of 770
genes was profiled with the NanoString nCounter PanCancer Immune Profiling Panel. Data were analysed with nSolver software
4.0. DEGs with fold changes >2.0 and Benjamini-Yekutieli adjusted p-values <0.05 were considered significant.

Results: Unsupervised clustering revealed two groups of samples: the first group contained all the normal TABs plus TABs
with ILA, while the second group contained 41/42 TABs with TMI. TABs with TMI showed 31 down- and 256 up-regulated genes
compared to normal TABs; 26 down- and 187 up-regulated genes compared to TABs with ILA. TABs with ILA revealed a gene
expression profile similar to normal TABs: 38 genes reached fold changes >2.0, but p-values did not maintain statistical significance
after Benjamini-Yekutieli correction. These genes were also up-regulated in TABs with TMI. CCR7, CXCR3, CXCRG, IL-21R,
CD86, SLAMF6, SLAMF7, CD27, OX40R, 4-1BB, CTLA4 were detected in all the TABs with TMI but were not detected in normal
TABs. The following pathways resulted enriched by up-regulated DEGs: TLR1/2/4/6/8 cascade, MyD88 cascade, chemokine
signaling, PD-1 signaling, cellular response to IL-13 and TNFa.

Conclusions: TABs with TMI had a distinct transcriptome compared to TABs with ILA. Genes deregulated in ILA were
also deregulated in TMI, suggesting that ILA might represent early stages of the disease. Gene profiling allowed to deepen the
knowledge on GCA pathogenesis.

References: [1]Am J Surg Pathol. 2014;38:1360-70; [2] Ann Rheum Dis. 2016;75:1196-202; [3] Ann Rheum Dis. 2016;75:1527-
33; [4] Neurol Neuroimmunol Neuroinflamm. 2021;8:€0178; [5] Front Immunol. 2023;14:1237986.
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Background/ Objectives: Granulomatosis with polyangiitis (GPA) is an autoimmune disease that involves inflammation of
the microvasculature in various organs. Despite significant advancements in understanding GPA, the precise role of various T
cell subsets in its pathogenesis remains elusive. In this study, we employed a single-cell multi-omics approach to decipher the
transcriptional signatures of T cell subsets associated with active GPA and disease in remission.

Methods: Peripheral blood mononuclear cells (PBMCs) from active GPA patients (n=3) and controls (n=3) were analyzed
using single-cell sequencing (scRNA seq, 10X Genomics). Additionally, PBMCs from active and remission GPA patients and
controls (n=5 each) were subjected to scRNA and protein quantification (AbSeq, BD Rhapsody). Selected differentially expressed
genes (Pim1, SOCS3, STAT3) were validated by gPCR on flow-sorted CD4* T cell subsets from active and remission GPA patients
and controls. Baseline levels of transcription factor pSTAT3 in CD4* T cells were measured using phospho-flow cytometry. To
elucidate Pim kinases’ functional role, their inhibitors were employed to assess effects on CD4* T cell proliferation, activation, and
differentiation.

Results: Differential expression analysis of sScRNASeq and AbSeq datasets revealed that mMRNA expression levels of Pim1
were upregulated in T cell populations from active GPA patients and patients in remission compared to healthy donors. Pim1
mRNA expression was strongly correlated with the T cell-associated surface markers CCR7, IL7R, and CD28, indicating its
potential role in T cell activation. gPCR analysis of flow-sorted CD4*T __, ., CD4'T,,, and CD4'T_ _of active GPA patients confirmed
elevated expression levels of Pim1 in all subsets. Moreover, gPCR analysis of CD4*T __ - and CD4*T,, from remission patients
demonstrated that Pim1 expression was still upregulated suggesting persistent T-cell activation. In patients with active GPA,
elevated baseline levels of pSTAT3 in CD4* T cells were observed and, serum levels of interleukin 6 (IL-6) were increased. Finally,
preliminary data of functional studies showed a reduction in anti-CD3/CD28-induced T cell proliferation and activation in the
presence of Pim kinase inhibitors.

Conclusions: These data indicate that the IL-6/STAT3/PIM1 pathway is activated in T cells from active GPA patients. Moreover,
our study suggests that Pim1 expression is a potential promising marker to monitor T-cell activation during the disease course but
requires further validation. Functional studies are warranted to determine whether inhibition of Pim1 or upstream molecules, such
as JAK/STAT, is a rational therapeutic approach for GPA.

Reference:
1. Maney, N. J., et al. (2021)
2. Li, H., et al. (2022).
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Figure 1 Abseq profiling of PBMCs validates elevated PIM1 expression in T cell subsets in GPA patients.
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Abdominal Surgical Interventions Among Patients with Gastrointestinal Involvement of Behget Syndrome

Sinem Nihal Esatoglu’, Sabriye Guner!, Sevim Guler?, Gulen Hatemi', Nuray Kepil®, Yusuf Ziya Erzin*, Aykut Ferhat Celik*, Ibrahim
Hatemi®.

TIstanbul University-Cerrahpasa, Cerrahpasa Medical School, Department of Internal Medicine, Division of Rheumatology,
Istanbul, Turkey; 2Istanbul University-Cerrahpasa, Cerrahpasa Medical School, Istanbul, Turkey; ®Istanbul University-Cerrahpasa,
Cerrahpasa Medical School, Department of Pathology, Istanbul, Turkey; “Istanbul University-Cerrahpasa, Cerrahpasa Medical
School, Department of Internal Medicine, Division of Gastroenterology, Istanbul, Turkey.

Background/ Objectives: We aimed to investigate the clinical characteristics, treatments, and long-term prognosis of GIBS
patients who underwent abdominal surgical interventions.

Methods: We conducted a retrospective chart review of all Behc¢et syndrome (BS) patients recorded between 1978 and 2022
to identify those with GIBS who had undergone abdominal surgery for GIBS. Relapse was defined as the presence of endoscopic
or clinical activity with a positive fecal calprotectin test following bowel resection.

Results: Among our 11,200 BS patients,
119 (1%) had GIBS, and 29 (24%) of these
GIBS patients (19 male, mean age: 49 + 11
years) had undergone abdominal surgery
(Table). BS was already diagnosed at the
time of gastrointestinal involvement in 19
(65%) patients while 10 were diagnosed with
BS with the development of gastrointestinal
involvement. All except 1 patient who
underwent ileocecal resection due to
refractory disease, were diagnosed with GIBS
following abdominal surgery. Perforation
(n=18, 62%) and massive hematochezia
(n=6, 21%) were the main reasons for
surgery. The type of surgery was bowel
resection in 25 patients, primary closure in 2
and diagnostic laparotomy in 2 patients.

Two patients with refractory GIBS had
died due to extensive vascular involvement
(n=1) and secondary amyloidosis (n=1).
Among the 25 patients who underwent bowel
resection, 14 (56%) experienced a relapse
during a median follow-up of 24 (IQR: 1.75-
36) months. Of these 14 patients, 12 had
only one relapse. At the time of relapse, 4
(29%) patients required a reoperation. The
remaining 11 patients did not experience
any relapses during a median follow-up of 13
(IQR: 10-22) years.

Postoperative azathioprine treatment was
initiated in 11 patients, with 3 of them also
receiving a TNF inhibitor. Three of these 11 Table. Demographic and characteristics of the patients.
patients experienced a relapse while among
the 14 patients who did not receive postoperative immunosuppressive treatment, 11 had a relapse (27% vs 79%; p=0.01). The
use of postoperative immunosuppressive treatment was associated with a reduced risk of relapse (OR: 0.10; 95% CI: 0.016-
0.644). Moreover, time to relapse was significantly longer in patients who received postoperative immunosuppressive treatment
compared to those who did not (p=0.013, log-rank test).

Conclusions: GIBS may presently acutely with perforation or severe bleeding requiring surgery, as the first manifestation.
24% of GIBS patients required abdominal surgery and all except one were diagnosed with GIBS following the surgical
procedure. Approximately 50% of the patients experienced a relapse, with most relapses occurring within 3 years. The use of
immunosuppressive treatment after surgery showed a significant protective effect, reducing the risk of relapse by 90%.

Disclosures: GH has received research grant, lecture fees and fees for serving on an advisory board from Celgene, receiving
consulting fees from UCB Pharma, Bayer, Johnson & Johnson, lecture fees from Novartis, Abbvie, Amgen, and UCB Pharma.
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Reproductive Outcomes for Women with Vasculitis

Catherine Sims', Christine Yeung?, Heather Tam?, Joyce Kullman?®, Amanda Eudy’, Renee Borchin®, Cristina Burroughs*, Megan
E.B. Clowse', Peter Merkel?.

"Duke University, Durham, United States; 2University of Pennsylvania, Philadelphia, United States; *Vasculitis Foundation, Kansas
City, United States; *University of South Florida, Tampa, United States.

Objective: There are limited data on the reproductive health of women with vasculitis. This study utilized a large, prospective,
international vasculitis pregnancy registry to survey women during and after pregnancy to improve characterization of reproductive
outcomes.

Methods: The Vasculitis Pregnancy Registry (VPREG) is imbedded within the online Vasculitis Patient-Powered Research
Network (VPPRN). Any pregnant woman with a diagnosis of vasculitis can self-enroll. After enroliment, women are invited
to complete online surveys at study entry, once each trimester, and post-partum. Survey questions are organized into three
categories: pregnancy outcomes and complications, vasculitis medications, and disease activity. VPREG surveys are currently
available in five languages.

Results: Since 2015, 147 women with 149 pregnancies have enrolled in VPREG from 16 countries.

Seventy-one pregnancies were excluded as nine women have ongoing pregnancies and 62 women were lost to follow-up.
Seventy-eight pregnancies have known pregnancy outcomes (live or non-live birth) and were included in this analysis. Of these
78 pregnancies, ANCA-associated vasculitis was the most frequently reported diagnosis (n=35, 45%) followed by Takayasu’s
arteritis (n=15, 19%), Behcet's (n=7, 9%), and other forms (n=21, 26%). During pregnancy, women experienced low pain related
to vasculitis (scale 0-10, mean 3.1 + 3.0) and preserved feelings of wellness (scale 0-10, mean 3.4 + 3.1). Nineteen women
reported experiencing a flare of vasculitis during pregnancy. Of the 15 women requiring hospitalization during pregnancy outside
of delivery, four cited vasculitis activity as the indication for inpatient care. Most women (54/73, 74%) were prescribed medications
for vasculitis during pregnancy with glucocorticoids (n=36) and azathioprine (n=18) being the most frequently prescribed. Four
women were prescribed rituximab. Nineteen (26%) women took no medications to treat vasculitis during pregnancy. Seventy-six
(97%) pregnancies resulted in live births. Of these live births, 63% delivered vaginally and 21% experienced a preterm delivery.
The median gestational age at delivery was 38 weeks.

Conclusion: These results demonstrate that most women with vasculitis can have successful pregnancies. During pregnancy,
a minority of women reported vasculitis flares or the need for hospitalization due to vasculitis. Medications to treat vasculitis are
prescribed in most patients for disease control during pregnancy. These data can be used by rheumatologists to inform and
facilitate discussions about reproductive health with women with vasculitis.

Disclosures: UCB (Grant/Research Support), Amgen (Consultant), Exagen (Grant/Research Support), GlaxoSmithKlein(GSK)
(Grant/Research Support), Immunovant (Grant/Research Support), Pfizer (Grant/Research Support), Exagen (Grant/Research
Support), GlaxoSmithKlein(GSK) (Consultant, Grant/Research Support), Immunovant (Grant/Research Support), UCB
(Consultant, Grant/Research Support), AbbVie/Abbott (Grant/Research Support), Amgen (Consultant, Grant/Research Support),
ArGenx (Consultant), AstraZeneca (Consultant, Grant/Research Support), Boehringer-Ingelheim (Consultant, Grant/Research
Support), Bristol-Myers Squibb(BMS) (Consultant, Grant/Research Support), Cabaletta (Consultant), CSL Behring (Consultant),
Eicos (Grant/Research Support), Electra (Grant/Research Support), Genentech (Grant/Research Support), GlaxoSmithKlein(GSK)
(Consultant, Grant/Research Support), HiBio (Consultant), InflaRx (Consultant, Grant/Research Support), Janssen (Consultant),
Jubilant (Consultant), Kyverna (Consultant, Stock options or bond holdings in a for-profit corporation or self-directed pension plan),
MiroBio (Consultant), Neutrolis (Grant/Research Support), Novartis (Consultant), NS Pharma (Consultant), Q32 (Consultant),
Regeneron (Consultant), Sanofi (Consultant), Sparrow (Consultant), Takeda (Consultant, Grant/Research Support), UpToDate
(Royalties), Visterra (Consultant).
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Exploring Reproductive Experiences with Women Enrolled in the Vasculitis Pregnancy Registry

Catherine Sims', Christine Yeung?, Heather Tam?, Joyce Kullman?®, Amanda Eudy’, Renee Borchin®, Cristina Burroughs*, Megan
E.B. Clowse', Peter Merkel?.

'"Duke University, Durham, United States; 2University of Pennsylvania, Philadelphia, United States; °*VPPRN, Kansas City, United
States; “University of South Florida, Tampa, United States.

Objective: There are limited data on the reproductive health and experiences of women with vasculitis. This study engaged
women with vasculitis to understand their perspectives about pregnancy and breastfeeding.

Methods: The Vasculitis Pregnancy Registry (VPREG) is an international, online, prospective, patient-reported registry within
the Vasculitis Patient-Powered Research Network (VPPRN). The VPREG team partnered with the Vasculitis Foundation and
patient research partners to develop two qualitative interview guides to prompt discussions of reproductive experiences with i)
women who had live births; and ii) women who had non-live births. The guides included closed-ended scale items and open-ended
prompts to elicit participant experiences. The interviews, performed by a rheumatologist, explored topics including pregnancy,
medication choices to treat vasculitis, disease activity levels, patient-physician relationships, experiences with delivery, and
breastfeeding. Participant responses were evaluated using thematic analysis.

Results: The 18 participants were located in North America, ranged in age from 25-43 years, and most had more than one
pregnancy (n=11) (Table 1). Anti-neutrophil cytoplasmic antibody-associated vasculitis was the most common diagnosis (n=10)
followed by Takayasu’s arteritis (n=4), Behget's disease (n=2), IgA vasculitis (n=1), and relapsing polychondritis (n=1). Almost all
pregnancies ended in a live birth (n=17).

Four major themes emerged from interviews: 1) Women sought information about pregnancy from a range of sources,
including their physicians, social media, and online forums; 2) Women cited discussions with family and physicians as important
when deciding about treatment of vasculitis during pregnancy; 3) Women with vasculitis developed skills of self-advocacy during
pregnancy to optimize communication between medical providers; and 4) Women with vasculitis had positive reproductive
experiences with the majority reporting no flares of vasculitis, feeling “very well”, and having “no pain” related to their vasculitis.
Women who required changes to their medications to pursue their reproductive goals, identified physicians and family members as
important participants in these conversations. Women described proactively gathering information about pregnancy and vasculitis
from multiple sources, but ultimately decided their physician’s perspective was the most influential. All women that used social
media and online resources reported it did not impact or determine their reproductive decisions.

Conclusions: Women with vasculitis value the recommendations of their rheumatologists during reproductive healthcare
discussions. Self-advocacy was frequently described during pregnancy because women felt they needed to act as liaisons
among multiple specialists to ensure proper medical treatment. This study found that patients prioritize their relationships and
conversations with physicians when planning for pregnancy.

Disclosures: UCB (Grant/Research Support), Amgen (Consultant), Exagen (Grant/Research Support), GlaxoSmithKlein(GSK)
(Grant/Research Support), Immunovant (Grant/Research Support), Pfizer (Grant/Research Support), Exagen (Grant/Research
Support), GlaxoSmithKlein(GSK) (Consultant, Grant/Research Support), Immunovant (Grant/Research Support), UCB
(Consultant, Grant/Research Support), AbbVie/Abbott (Grant/Research Support), Amgen (Consultant, Grant/Research Support),
ArGenx (Consultant), AstraZeneca (Consultant, Grant/Research Support), Boehringer-Ingelheim (Consultant, Grant/Research
Support), Bristol-Myers Squibb(BMS) (Consultant, Grant/Research Support), Cabaletta (Consultant), CSL Behring (Consultant),
Eicos (Grant/Research Support), Electra (Grant/Research Support), Genentech (Grant/Research Support), GlaxoSmithKlein(GSK)
(Consultant, Grant/Research Support), HiBio (Consultant), InflaRx (Consultant, Grant/Research Support), Janssen (Consultant),
Jubilant (Consultant), Kyverna (Consultant, Stock options or bond holdings in a for-profit corporation or self-directed pension plan),
MiroBio (Consultant), Neutrolis (Grant/Research Support), Novartis (Consultant), NS Pharma (Consultant), Q32 (Consultant),
Regeneron (Consultant), Sanofi (Consultant), Sparrow (Consultant), Takeda (Consultant, Grant/Research Support), UpToDate
(Royalties), Visterra (Consultant).

Table 1. Patient Characteristics among Women with Vasculitis and a History of Pregnancy.

Mean age at enrollment (range) 33 years (25-43)
Country of origin United States: 14
Canada: 4
Type of vasculitis ANCA-associated vasculitis: 10 (55.6%)

» Granulomatosis with polyangiitis: 8
* Microscopic polyangiitis: 1
« Eosinophilic granulomatosis with polyangiitis: 1
Takayasu’s arteritis: 4 (22.2%)
Behget's disease: 2 (11.1%)
IgA vasculitis: 1 (5.6%)
Other/suspected: 1 (5.6%)
First pregnancy No: 11 (61.1%)
Yes: 6 (33.3%)
No response: 1 (5.5%)
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Evaluating the role of immunosuppression in ANCA+ve and idiopathic subglottic stenosis

Guy Benshetrit, Chadwan Al-Yaghchi, Guri Sandhu, Stephen McAdoo.
Imperial College London, London, United Kingdom.

Background: Subglottic stenosis, which is defined as narrowing of the airway below the vocal cords, is a recognised
manifestation of ANCA-associated vasculitis (AAV), occurring in ~20% of patients with granulomatosis with polyangiitis (GPA), and
often requiring a combination of medical, endoscopic, and surgical treatment approaches. The optimal modality of management
of SGS remains unclear and challenging in the absence of standard guidelines.

Idiopathic SGS is a rare fibro-inflammatory disorder of unknown aetiology that shares clinical features with GPA. Whether
immunosuppression has a role in treatment of idiopathic SGS is unclear.

The aim of this study was to evaluate the role of immunosuppression, as an adjunct to endoscopic and surgical treatment, in
patients with both SGS and positive ANCA serology (SGS-ANCA) and in idiopathic SGS (i-SGS).

Methods: This is a retrospective analysis of patients with SGS managed in a combined airway-vasculitis service. Patients
were categorized as:

(i) SGS, ANCA positive (with or with other features of AAV; SGS-ANCA);
(i) idiopathic SGS (i-SGS) based on distinct demographic and histological criteria, not immunosuppressed; and
(iii) i-SGS, selected for treatment with immunosuppression due to frequent need for airway intervention.

Baseline demographic, histological and serological data were collected for each group. Disease activity and treatment response
was measured by analysing the inter-dilatation interval (IDI). In groups (i) and (iii) the IDI was measured before and after systemic
immunosuppression to assess
its effectiveness.

Results: Sixty-two patients
with SGS are included in the
current analysis:

Group (i) SGS-ANCA,
n=23, 74% female, age at diag-
nosis 45 (+29)

Median pre-immunosup-
pression IDI increased from 8.9
(5-12) to 26.0 (12-36) months
following immunosuppressive
treatment.

Group (i) i-SGS, n= 33,
100% female, age at diagnosis
42 (+26)

Median IDI during follow up
was 21.1 (12 — 28) months.

Group (iii) i-SGS, treated
with immunosuppression, n=7,
86% female, age 49 (x21)

Median pre-immunosup-
pression IDI increased from 7.6
(6-12) months to 27.8 (17-33)
months following immunosup-
pressive treatment (Figure 1).

Conclusion: This study confirms that immunosuppressive treatment has a beneficial role in the treatment of SGS-ANCA
and is associated with prolongation of airway inter-dilatation interval. Patients with i-SGS requiring frequent airway intervention
experienced an equivalent benefit in IDI prolongation following treatment, suggesting that immunosuppression may have a role in
the treatment of i-SGS. Ongoing analyses aim to identify patient characteristics that predict response to treatment and the role of
specific immunosuppressive therapies in an extended patient cohort.

Figure 1: Timeline showing inter-dilatation interval pre- and post-immunosuppression
in individual patients with i-SGS.

References: None.
Disclosures: None.
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Subglottic stenosis in patients with granulomatosis with polyangiitis — the clinical value of an airway biopsy

Louise Linde, Mikkel Faurschou, Sophine Boysen Krintel, Bo Baslund.
Rigshospitalet, Copenhagen, Denmark.

Background/Objectives: Subglottic stenosis (SGS) is a disease manifestation seen in approximately 20 % of patients
with granulomatosis with polyangiitis (GPA)"%, Among GPA patients with SGS, the airway stenoses tend to be difficult to treat
and to re-occur after treatment. We aimed to 1) review the literature on histopathological findings in SGS, and 2) describe the
histopathological findings among GPA patients treated for SGS at our hospital department.

Methods: Using a variety
of search terms, we searched
Pubmed for articles describing
biopsy findings in GPA patients
treated for SGS until May 2023.
Our local cohort encompassed GPA
patients diagnosed with subglottic
stenosis following laryngoscopy or
bronchoscopy during 1991-2022.
For all patients, biopsy findings and
number of biopsies were recorded.
Granulomatous inflammation with
or without necrosis, multinucleated
(giant) cells, microabscesses, or
vasculitis were considered GPA-
characteristic histopathological
findings, while all other histological
findings were considered non-
specific.
Results: In the reviewed
literature, we identified 128 GPA
patients with SGS and data on
biopsy findings (Table 1). In a
total of 296 biopsies, characteristic
GPA-findings were described in 64
(22%). Our local cohort comprised
27 patients. Among these, 24
had SGS, 7 had endobronchial
stenosis, and 4 had SGS as well as
endobronchial stenosis. The median
(range) age at GPA diagnosis was
31.9 (14.4-76.9) years, and the
follow-up time since GPA diagnosis
was 16.7 (0.5-31.2) years. Airway
stenosis occurred after a median of
2.5 (-0.4-21.2) years of follow-up.
Twenty-three patients underwent a surgical dilation procedure at some point during the disease course. In 18 patients, 2 or more
procedures were needed. The median time interval between the procedures in these patients was 23 (2 — 113) months. Twenty-
six of the 27 patients had at least one and up to nine available airway biopsies. In total, 67 biopsies had been performed, and
characteristic GPA findings was observed in 15 (22%) of the biopsy specimens.

Conclusions: Among GPA patients with SGS, histopathological findings characteristic of GPA was seen in only one fifth of the
obtained biopsies. The added clinical value of a biopsy may thus be limited in patients with GPA and SGS.

References:

1. Langford CA, Sneller MC, Hallahan CW, et al. Clinical features and therapeutic management of subglottic stenosis in
patients with Wegener’s granulomatosis. Arthritis Rheum. Published online 1996. doi:10.1002/art.1780391020

2. Del Pero MM, Jayne D, Chaudhry A, Sivasothy P, Jani P. Long-term outcome of airway stenosis in granulomatosis with
polyangiitis (Wegener Granulomatosis): An observational study. JAMA Otolaryngol - Head Neck Surg. Published online
2014. doi:10.1001/jamaoto.2014.2430
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An Updated Cohort of Diffuse Alveolar Hemorrhage Secondary to Antineutrophil Cytoplasmic Antibody—
Associated Vasculitis

Samuel Falde', Rodrigo Cartin-Ceba?, Elif Ediboglu’, Ulrich Specks’.
'Mayo Clinic, Rochester, United States; 2Mayo Clinic, Scottsdale, United States.

Background/ Objectives: Despite advances in remission induction therapies for anti-neutrophil associated cytoplasmic
antibody (ANCA) associated vasculitis (AAV), diffuse alveolar hemorrhage (DAH) remains a feared pulmonary manifestation of
AAV. DAH in AAV progress to respiratory failure with frequencies ranging from 10-60% and mortality >10% in modern case series’.
Cartin Ceba et. al described a series of patients evaluated at Mayo Clinic presenting with DAH due to AAV from 1997 to 2012 and
risk factors associated with respiratory failure?. We sought to identify an updated cohort of patients presenting with DAH and AAV
at our institution, re-evaluating risk factors for patient morbidity and mortality.

Methods: We performed a retrospective analysis of all consecutive patients with DAH due to AAV presenting at Mayo
Clinic sites from January 1%, 2013, to August 31%, 2022. Inclusion criteria were age over 18 years, Chapel Hill and ACR/EULAR
consensus definitions for AAV, and DAH. We collected demographic data, clinical data, imaging, and laboratory results. We then
compared these clinical characteristics to those described by Cartin-Ceba et. al. in table 1.

Results: 104 patients meeting eligibility criteria were identified. Patients were predominantly female (N=55) with a median age
at presentation of 66 years (IQR 51-72). At the time of presentation, 54 (53%) were classified as GPA and 55 (52%) were proteinase
3 (PR3) ANCA . Median Birmingham Vasculitis Activity Scores for Wegener’s Granulomatosis (BVAS/WG) was 9 (IQR 5-10).
34 (33%) patients developed respiratory failure, 22 (21%) requiring invasive mechanical ventilation (IMV). Remission induction
consisted of IV methylprednisolone and/or oral prednisone in 102 (97%) of patients, rituximab in 86 (82%), and cyclophosphamide
in 18 (17%). Median follow up time was 31 (IQR 9-97) months after presentation with DAH. Complete remission was seen in 57
(77%) of patients with follow up at 26 weeks and 20 patients died during follow up.

Conclusion: In this updated series of patients with DAH and AAV at a multi-site single center study, we noted increased trends
in the utilization of rituximab for remission induction for DAH with decreasing use of cyclophosphamide and plasma exchange.
Rates of progression to respiratory failure appeared comparably lower in this updated cohort.

Table 1: Comparison of demographics, clinical features, treatments, and outcomes of cohorts describing diffuse alveolar
hemorrhage at Mayo from Cartin Ceba et. al and our updated cohort.
Cartin Ceba (N=73)? Current Cohort (N=104)
Sex, no. (%) female 32 (44) 55 (52.8)
Age, median (IQR) years 61.8 (49.3-72.4) 66.0 (51-72)
Smoking Status, no. (%)
Never smoker 54 (74) 60 (57)
Former smoker 17 (23) 38 (36)
Current Smoker 2(3) 7(7)
AAV Subtype

GPA, no. (%) 44 (60) 54 (53)

MPA, no. (%) 29 (40) 48 (47)
PR3-ANCA, no. (%) 40 (55) 55 (52)
MPO-ANCA, no. (%) 33 (45) 51 (48)

BVAS/WG score, median (IQR) 10 (8-13) 9 (5-10)
Symptom, no. (%)

Dyspnea 68 (93) 60 (57)

Cough 60 (82) 59 (56)

Hemoptysis 55 (75) 32 (30)

Fever 36 (49) 24 (23)

Laboratory Findings

Hemoglobin, median (IQR) gm/dL 9 (8-10.4) 8.2 (6.7-10.4)/91
ESR, median (IQR) mm/hr 61 (31-86) 62.5 (28.7-85.5)/70
CRP, median (IQR) mg/L 21.3(7.4-134.2) 62 (33.2-138.9)/75
Creatinine, median (IQR) mg/dL 1.4 (0.9-3.2) 1.9 (1-3.6)
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Bronchoscopy/BAL Findings

Neutrophils in BAL fluid, median (IQR) % 28 (8-66) 36 (9.5-64)/71

Hemosiderin-laden macrophages, 56 (27-91) 65 (28-92)/45

median (IQR) %

Intervention

Remission induction treatment, no (%)

Methylprednisolone IV 65 (89) 80 (76)
Prednisone 8 (11) 22 (21)
Rituximab 37 (51) 86 (82)
Cyclophosphamide 31 (42) 18 (17)
Avacopan 0(0) 13 (12)
None 2(3) 3 (3%)

Plasma exchange, no. (%) 32 (44) 29 (28)

Plasma exchange sessions, median (IQR) 7 (5-7) 5.5 (5-7)

no.

Outcome

ICU admission, no. (%) 41 (56) 33 (32)

Hospital mortality, no. (%) 8 (11) 7 (8.6)/83

Length of hospital stay, median (IQR) days 10 (5.7-16.6) 9 (7-18)/83

Length of ICU stay, median (IQR) days 6.1 (3.1-9.5) 5 (3-9)/33

Invasive Mechanical Ventilation (IMV), no (%) | 26 (36) 22 (21)

Duration of IMV, median (IQR) days 2.4 (1.5-4.4) 4 (2.75-5)

Non-invasive ventilation, without IMV 16 (22) 12 (11)

Complete Remission no. (%) 55 (75) 57 (77)/74

Disclosures: Specks — Consulting/Advisory Boards: Amgen, Argenix, AstraZeneca, Boehringer Ingelheim, CSL Vifor. Research
Grant/Support: Amgen, AstraZeneca, Bristol Myers Squibb, Genentech, GSK, Northstar Medical Radioisotopes, Takeda.
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Autoantibody profiling to identify novel candidate biomarkers in ANCA associated vasculitis

Elisa Pin', Shaghayegh Bayati', Jamsheela Nazeer?, Federica Mescia®, James Ng?, Elisabeth Brouwer*, Andrew J. Rees?®, Peter
Heeringa®, Paul A. Lyons®, Renate Kain%, Mark A. Little?, Peter Nilsson'.

'Department of Protein Science, KTH Royal Institute of Technology, ScilifeLab, Stockholm, Sweden; 2ADAPT Centre, School
of Computer Science and Statistics, Trinity College Dublin, Dublin, Republic of Ireland; *Department of Medicine, University
of Cambridge; Cambridge Institute of Therapeutic Immunology and Infectious Disease, Jeffrey Cheah Biomedical Centre,
Cambridge Biomedical Campus, Cambridge, United Kingdom; *Department of Rheumatology and Clinical Inmunology, University
Medical Center Groningen, Groningen, Netherlands; °Department of Pathology, Medical University of Vienna, Vienna, Austria;
%Department of Pathology and Medical Biology, University Medical Center Groningen, Groningen, Netherlands; "ADAPT Centre,
School of Computer Science and Statistics, Trinity College Dublin; Trinity Kidney Centre, Trinity Translational Medicine Institute,
Trinity College Dublin, Dublin, Republic of Ireland.

Background: ANCA-associated vasculitides (AAV) are a group of rare autoimmune diseases characterized by necrotizing
inflammation of small blood vessels requiring prompt initiation of immunosuppressive treatment to limit organ damage. Anti-
neutrophil cytoplasmic antibodies (ANCAs) are the hallmark of AAV and play a key role in the disease pathogenesis. However,
around 10% of patients with clinico-pathological features of AAV are seronegative for ANCAs. Moreover, ANCA specificity does
not fully account for the high heterogeneity in clinical presentation and organ involvement, and does not uniformly predict AAV
activity. There is therefore a need for novel autoantibodies associated with AAV per se, disease subgroups and disease activity.

Methods: In-house developed planar and bead-based antigen arrays were generated using the collection of 42,000 protein
fragments representing 18,000 unique human proteins from the Human Protein Atlas collection (www.proteinatlas.org). Through
a well optimised workflow and data analysis pipeline, we performed a proteome-wide screenings and verification of IgG in serum
and plasma samples collected from 450 AAV patients, as well as disease and healthy controls, from the University of Vienna
(Austria), the University of Cambridge (UK), the University Medical Centre of Groningen, and the Rare Kidney Disease Registry
in Dublin (Ireland).

Result: The analyses evidenced anti-kinesin antibodies at higher prevalence in AAV compared to the controls. Anti-kinesin
antibodies showed high prevalence especially in anti-MPO positive patients. The profiling of autoantibodies in samples collected
from AAV patients at remission also revealed a preliminary association of specific autoantibodies with future relapses.

Conclusion: The autoantibody profiling allowed the identification of several autoantibodies as possibly associated with AAV,
anti-MPO positive AAV, and AAV at risk of relapse. Further studies are currently under development to verify and broaden this
selection of targets.

Disclosures: The studies have been funded by the RELapses prevention in chronic autoimmune disease: common
mechanisms and co-morbidities (RELENT) consortium, the HEalth data Linkage for ClinicAL benefit (HELICAL) training network,
and the PersonAlisation of RelApse risk in autoimmune DISEase (PARADISE) consortium.
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Torque teno virus as a potential biomarker for assessment of immunocompetence in patients with ANCA-
associated vasculitis

Balazs Odler', Regina Riedl', Jacinta Lee?, Laura A. Cooney?, Peter A. Merkel*, E William St Clair®, Fernando C. Fervenza®,
Duvuru Geetha’, Paul A. Monach®, David R.w. Jayne?, Rona M. Smith?, Paul A. Lyons?, Mark A. Little®, Ewan Harrison?, Salem
Almaani'®, Alexander R. Rosenkranz', Ulrich Specks®, John H. Stone'", Andreas Kronbichler'2.

"Medical University of Graz, Graz, Austria; ?University of Cambridge, Cambridge, United Kingdom; 3Immune Tolerance Network,
Seattle, United States; *University of Pennsylvania, Philadelphia, United States; °Duke University, Durham, North Carolina, United
States; *Mayo Clinic College of Medicine, Rochester, Minnesota, United States; "Johns Hopkins University, Baltimore, Maryland,
United States; 8Harvard Medical School, Boston, Massachusetts, United States; °Trinity College Dublin, Dublin, Republic of
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Background/objective: ANCA-associated vasculitis (AAV) is a life-threatening disorder characterized by a relapsing-remitting
disease course necessitating immunosuppression to control disease activity. Balancing the risks of infection against maintaining
good disease control is crucial and yet often challenging. There is a lack of validated biomarkers to tailor immunosuppression to
minimize therapy-related complications while maintaining a relapse-free period. The monitoring of Torque teno virus (TTV) has
been successfully used in transplant medicine to predict the risk of organ rejection and infectious complications. However, the
presence and role of TTV in association with clinical outcomes in AAV has yet to be reported.

Methods: Consecutive plasma samples (N=915) of 81 patients with AAV from the RAVE trial were used for assessment of the
TTV load. Participants received either rituximab (RTX, N=40) or cyclophosphamide (CYC, N=41) followed by azathioprine (AZA).
The TTV DNA was quantified using a real-time polymerase chain reaction method (TTV R-GENE®, BioMérieux) at multiple study
visits. Change in TTV load and differences between non-relapsing and relapsing patients were investigated during a follow-up
period of 1080 days.

Results: In total, 915 TTV quantifications were performed. At baseline, 72% (N=58) of patients had detectable TTV in the
peripheral blood. The baseline median TTV load of all patients was 3 x 102 ¢c/mL (interquartile range [IQR]: 0 — 3 x 10® ¢/mL). TTV
load increased after initiation of immunosuppression and peaked at day 120 (median 2 x 10® ¢/mL, IQR: 2 x 102 — 5 x 10°) and
was detectable in 80% of the patients. Patients receiving RTX as a remission induction therapy showed a non-significant higher
TTV load during the first 180 days in comparison to CYC/AZA-treated individuals at any visits. Patients with disease relapse had a
lower TTV load at day 120 as compared to those without relapse (median 4 x 102 [IQR: 0 — 3 x 10%] ¢/mL vs median 8 x 10°[IQR:
2 x 10?2 — 6 x 105 c/mL, p=0.036, respectively). For the 25 severe relapses, the median time to relapse was 339 (IQR: 232-516)
days. Six relapses occured before day 120, while 19 after day 120.

Conclusions: Among patients with AAV, TTV load reflects the intensity of immunosuppression and is associated with disease
relapses. These results suggest that TTV might be a biomarker for the assessment of immunocompetence and identifying patients
with AAV at risk of relapse.

References:

» De Vlaminck | et al. Temporal response of the human virome to immunosuppression and antiviral therapy. Cell. 2013;
155(5): 1178-1187.

» Stone JH et al. Rituximab versus cyclophosphamide for ANCA-associated vasculitis. N Engl J Med. 2010; 363(3): 221-
232.
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A germline genetic biomarker predicts treatment response to tocilizumab in giant cell arteritis
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Background/Objectives: Biomarkers that predict treatment response to tocilizumab (TCZ) in patients with giant cell arteritis
(GCA) have not been identified. Acommon single-nucleotide polymorphism in the IL-6 receptor (Asp358Ala, rs2228145) increases
solubilization of membrane bound IL-6R. The study objective was to determine if Asp358Ala predicted treatment response to TCZ
and to understand the impact of this variant on IL-6 signalling in leukocytes from patients with GCA.

Methods: Samples and clinical data were obtained from two independent cohorts. Genetic sequencing was performed to
identify GCA patients with the Asp358Ala variant. Clinical symptoms, laboratory values, and response to TCZ was compared by
variant status. Serum was used to quantify soluble IL-6R (sIL-6R) levels by ELISA. Peripheral blood mononuclear cells (PBMC)
from patients and controls were evaluated for expression of the IL-6R and its co-receptor, gp130, using flow cytometry. The same
PBMC were stimulated ex vivo with IL-6 and evaluated for downstream targets of IL-6, STAT3 phosphorylation (pSTAT3), and IL-
17A expression. P<0.05 defined statistical significance.

Results: 100 patients with GCA were included in the study (58 patients in cohort #1 and 42 patients in cohort #2). Clinical
response rates to TCZ were 76% and 81% in each cohort respectively. No clinical factor was significantly associated with treatment
response to TCZ. In contrast, the Asp358Ala variant predicted treatment response in each cohort. In cohort #1, a gene dose-
dependent response was observed with a 36% response rate in the homozygous GCA patients and a response rate of 91% in
patients without the variant (p=0.003). In cohort #2, TCZ response rates were 50% for homozygotes and 85% for patients without
the variant (p=0.04). Time to TCZ failure differed significantly by variant (p<0.0001). sIL-6R levels were significantly increased in
homozygotes. CD4 and CD8 T cells from patients with GCA had signifcantly higher membrane expression of IL-6R and gp130
than healthy controls. pSTAT3 levels were significantly increased in response to IL-6 stimulation in a gene dose-dependent
manner in CD4 T cells from patients with GCA, but not in PBMC from healthy controls or patients with other forms of vasculitis.
Response to IL-6 correlated with gp130 expression. Moreover, IL-17 producing CD4 T cells were significantly increased in a gene
dose-dependent response (p<0.01).

Conclusions: The Asp358Ala IL-6R variant is associated with decreased treatment response to TCZ in GCA by enhancing
IL-6 signalling in CD4 T cells. Future trials should investigate whether GCA patients with this variant respond more favourably to
JAK inhibition or targeting of the IL-17 pathway.

References: None.
Disclosures: None.
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Serial measures of usCD163 predict kidney failure in AAV-GN

Sinead Stoneman’, Cliona Cowhig', Conor Coughlan', Niall Conlon?, Jean Dunne?®, Jennifer Scott?, Julie Power*, Darren Dahly?,
Mark Little?, Michael Clarkson', Sarah Moran'.

"University College Cork, Cork, Republic of Ireland; ?Trinity College Dublin, Dublin, Republic of Ireland; 3St. James’s Hospital,
Dublin, Republic of Ireland; “Vasculitis Ireland Awareness, Dublin, Republic of Ireland.

Background: AAV-GN affects 70 — 85% of AAV patients during their disease course. 26% of patients with AAV progress to
end-stage kidney disease [ESKD] over a median of 40 months and 43% progress without a recognised disease flare. Identifying
those at highest risk of progression to kidney failure is an urgent unmet need. Urine soluble CD163 [usCD163] has excellent
biomarker characteristics and has been validated as a clinical biomarker in detecting active AAV-GN at diagnosis and flare. The
use of usCD163 to predict ESKD in those considered to be in clinical remission is undefined.

Methods: We utilised longitudinal clinical data and biobank urine samples from a national multicentre rare kidney disease
registry to evaluate the utility of serial usCD163 measurements to predict of kidney failure in AAV-GN. Inclusion criteria were 4 or
more urine sCD163 measurements and diagnosis of AAV. The primary endpoint was kidney failure defined as death, ESKD or
GFR <15mls/min/1.73m?2. Statistical analysis was performed using GraphPad Prism and R.

Results: We identified 113 participants with 4 or more usCD163 measurements over at least a 12-month period. 26 (23%)
participants developed kidney failure (death (13), ESKD (17), GFR <15 (16)). Excluding the initial urine sample (generally from
a period of clinically apparent disease activity) the median usCD163 level normalized to urine creatinine was higher in those
meeting the endpoint (median value of 385ng/mmol vs 89ng/mmol, p<0.0001), see figure 1A. In those with kidney failure 62.6%
(128) of values were above the diagnostic threshold for active renal vasculitis of 250ng/mmol, see figure 1B, C. Analysis of this
cohort identified the optimal diagnostic threshold for usCD163 for the future development of kidney failure as 160ng/mmol, with a
sensitivity of 77.7%, a specificity of 69%, negative predictive value [NPV] of 92.3, and positive predictive value [PPV] 39.4.

Conclusions: A urine sCD163 result less than 160 ng/mmol has a strong NPV for predicting future kidney failure. These
results suggest that in addition to detecting active GN, urine sCD163 may provide reassurance that subclinical glomerular injury is
not missed in AV. The suppression of usCD163 associates with a significantly lower risk of progression to kidney failure, supporting
a key role for undetected disease activity as the major driver of progression to kidney failure.
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Plasma and urine metabolomic profiles reveal potential biomarkers in MPO-ANCA-GN

Yong Zhong, Qi Xiong, Xiangcheng Xiao.
Department of Nephrology, Xiangya Hospital, Central South University, Changsha, China.

Background/ Objectives: The precise mechanism of myeloperoxidase- anti-neutrophil cytoplasmic antibody associated
glomerulonephritis (MPO-ANCA-GN) remains elusive. There is a lack of dependable biomarkers for evaluating disease activity,
therapeutic resistance and risk of relapse. We seek valuable biomarkers and explore the mechanism of MPO-ANCA-GN by
metabolomics.

Methods: Urine and plasma samples from 63 MPO-ANCA-GN, 31 lupus nephritis (LN), 15 IgA nephropathy (IgAN), and 15
minimal change disease (MCD) patients and 30 healthy controls (HC) were collected for metabolomics analysis as a training set.
The samples were analyzed using Ultra Performance Liquid Chromatography and Tandem mass spectrometry. Kyoto Encyclopedia
of Genes and Genomes annotation and enrichment analysis were performed for key pathways.

Results: Compared with the disease control (DC) and HC, we observed 79 significantly upregulated metabolites and 32
downregulated metabolites in the plasma samples of MPO-ANCA-GN patients. KEGG enrichment analysis suggested that these
upregulated metabolites were mainly associated with phenylalanine and galactose metabolism and downregulated metabolites
were mainly associated with bile secretion, steroid biosynthesis, and ovarian steroidogenesis. Compared with the DC and HC,
we identified a total of 122 differential metabolites in the urine samples of MPO-ANCA-GN patients, 40 of which were significantly
upregulated and 68 of which significantly were downregulated. Subsequently, KEGG analysis revealed that these upregulated
metabolites were mainly enriched in glycerolipid metabolism, lipid and atherosclerosis, cholesterol metabolism, insulin resistance
(Corrected P<0.05). Downregulated metabolites were mainly enriched in steroid hormone biosynthesis (Corrected P < 0.05).

504 differential metabolites in plasma samples were identified between the active and remission phases of nine MPO-
ANCA-GN patients. Of these, 425 metabolites were downregulated, while 79 lipid metabolites were upregulated in the active
group. Besides, gluceptate in plasma samples and Trans-Zeatin in urine samples had excellent diagnostic ability in distinguishing
treatment-responsive patients from treatment-resistant patients, and the AUC was 0.833 and 0.845, respectively.

Conclusions: We identified many novel potential metabolic biomarkers in urine and plasma samples for evaluating disease
activity, therapeutic resistance, and risk of relapse in patients with MPO-ANCA-GN.

References: None.
Disclosures: None.
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Circulating Immune Profile in Granulomatosis with Polyangiitis Reveals Distinct Patterns Related to Disease
Activity

Carlo Bonasia, Nanthicha Inrueangsri, Theo Bijma, Kevin Mennega, Rick Wilbrink, Suzanne Arends, Wayel Abdulahad, Nico Bos,
Abraham Rutgers, Peter Heeringa.

University Medical Center Groningen, Groningen, Netherlands.

Background/Objectives: Granulomatosis with polyangiitis (GPA) is an autoimmune disorder characterized by recurrent
relapses that can cause severe tissue damage and life-threatening organ dysfunction. Multiple immune cells and cytokines/
chemokines are involved in the different stages of the disease. Immune profiling of patients may be useful for tracking disease
activity. However, reliable immune signatures for GPA activity are lacking. In this study, we examined circulating immune profiles
in GPA patients during active and remission disease states to identify potential immune patterns associated with disease activity.

Methods: The distribution and phenotypic characteristics of major circulating immune cells, and the profiles of circulating
cytokines/chemokines, were studied on cryopreserved peripheral blood mononuclear cells from GPA patients (active, n=20;
remission, n=20) and healthy controls (n=20) leveraging a 40-color optimized multicolor immunofluorescence panel (OMIP-69)
and in serum using a 46-plex Luminex multiplex assay, respectively.

Results: Deep phenotyping uncovered a distinct composition of major circulating immune cells in active GPA and GPA
in remission, with the most significant findings emerging within the monocyte compartment. Our detailed analysis revealed
circulating monocyte diversity beyond the conventional monocyte subsets. We identified eight classical monocyte populations,
two intermediate monocyte populations, and one non-classical monocyte population. Notably, active GPA had a higher frequency
of CD45RA*CCR5*CCR6"CCR7*"°**CD127-HLA-DR*CD2- classical monocytes and a lower frequency of CD45RA-CCR5"°*CCR6-
CCR7-CD127-HLA-DR*CD2* classical monocytes, which both strongly correlated with disease activity. Furthermore, serum levels
of CXCL1, CXCL2, and CCL20, all linked to monocyte biology, were elevated in active GPA and correlated strongly with disease
activity.

Conclusions: These findings shed light on the circulating immune profile of GPA and may form the foundation for the
establishment of immune signature profiles to assess disease activity. Monocytes in particular may be studied further as potential
markers for monitoring disease progression in GPA.

References:
1. Park, L. M., et al. (2020).
2. Kitching, A. R,, et al. (2020).
3. Vegting, Y., et al. (2021).
Disclosures: None.

Figure 1 Graphical abstract and highlights. Deep immunophenotyping unveils a higher degree of circulating monocyte
heterogeneity beyond the conventional monocyte subsets in granulomatosis with polyangiitis (GPA). Frequencies of
circulating CD45RA+CCR5+CCR6-CCR7+/lowCD127-HLA-DR+CD2- and CD45RA-CCR5-/lowCCR6-CCR7-CD127-HLA-
DR+CD2+/- within the CD14+CD16- population are associated with disease activity in GPA. Serum levels of both CXCL1,
CXCL2, and CCL20 strongly correlate to disease activity in GPA.
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BREAKOUT SESSION: OPTIMIZING NEW TREATMENTS

Avacopan for the Treatment of ANCA-Associated Vasculitis: a Multicenter Prospective Real-Life Study on
Efficacy, Safety, and Impact on Quality of Life

Elena Treppo', Maria De Martino’, Federica Bello?, Roberto Padoan®, Sara Monti4, Luca Moroni®, Stefania Affatato®, Edoardo
Conticini’, Elena Galli®, Chiara Marvisi®, Enrico Tombetti®, Bruno Frediani’, Federico Alberici®, Lorenzo Dagna®, Paolo Delvino*,
Franco Schiavon3, Giacomo Emmi?, Carlo Salvaranié, Miriam Isola’, Luca Quartuccio'.

"University of Udine, Udine, Italy; 2University of Florence, Florence, Italy; *University of Padua, Padua, Italy; “lIRCCS Policlinico

San Matteo, Pavia, Italy; °lRCCS San Raffaele Scientific Institute, Milan, Italy; Nephrology Unit, Brescia, Italy; "University of
Siena, Siena, Italy; ®University of Modena-Reggio Emilia, Reggio Emilia, Italy; °*Sacco and Fatebenefratelli Hospitals, Milan, Italy.

Background/Objectives: The aim was to assess efficacy, safety and impact on quality of life associated with the use of
avacopan in a real cohort of Italian patients.

Methods: The prospective collection of clinical data commenced in May 2022, and encompassed patients with either GPA or
MPA, including those with newly diagnosed or relapsing diseases, who initiated avacopan therapy.

Results: Twenty-four patients (17 GPA, 7 MPA) were included: median age 60 years (IQR 52-63), 58% women. One-third of
the patients initiated avacopan following a new diagnosis of AAV.

At avacopan initiation, BVASv3 and VDI were 9 (IQR 5-20) and 3 (IQR 1-4), respectively. The main disease manifestations
included renal involvement (75%) and pulmonary involvement (46%).

Avacopan was administered in combination with RTX in all patients, preceded by CYC IV in 5 patients. Two out of 12 patients
with RPGN also underwent plasmapheresis. At baseline, the median corticosteroid (CS) dose was 25 mg/day (IQR 7-41). For
patients with renal involvement, the median baseline creatinine and proteinuria values were 1.9 mg/dL (IQR 1.6-2.8) and 1140
mg/24h (IQR 300-2400), respectively. Sixteen out of 18 patients had microhematuria.

At 12 weeks, 75% of patients had achieved clinical remission, with 28% being CS-free. The median CS dose had decreased
to 5 mg/day (IQR 2-5) (p-value<0.001). The median creatinine and proteinuria values had reduced to 1.6 mg/dL (IQR 1.2-2.1)
(p-value=0.029) and 300 mg/24h (IQR 100-1223) (p-value=0.014), respectively. Only eight out of 18 patients still presented
microhematuria (p-value=0.005).

During the observation period (median follow-up: 26 weeks [IQR 22.5-52]), avacopan was suspended 8 times, primarily due
to infectious(62.5%). Two clinical relapses were reported at weeks 26 and 52, necessitating the resumption of CS and RTX plus
CS, respectively. One death at week 65 due to a fungal infection was registered.

Finally, a progressive reduction in AAV-PRO questionnaire scores was observed from baseline to week 12 (Fig.1).

Conclusions: The addition of avacopan to AAV induction therapy allows a significant reduction in CS in the early weeks of
treatment, with a good safety profile and positively impacting the perception of patients’ quality of life.

References: None.
Disclosures: None.
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A UK parallel cohort study on renal ANCA associated vasculitis outcomes for avacopan exposed and
matched unexposed cohorts

L Francis', S McAdoo?, O Flossmann?, L Floyd*, C King®, S Brix%, J Wessels’, A Tinococcus', A Dhaygude*, D Chanouzas?®, A
Dhutia?, M Tan', R Smith’, D.R Jayne', R.B Jones'.

"Cambridge University Hospital, Cambridge, United Kingdom,; 2Imperial College, London, United Kingdom; 3Royal Berkshire
Hospital, Reading, United Kingdom; “Lancashire Teaching Hospital, Lancashire, United Kingdom; QE Hospital, Birmingham,
United Kingdom; ®Manchester Royal Infirmary, Manchester, United Kingdom, "Royal Stoke University Hospital, Stoke, United
Kingdom.

Background/ Objectives: Avacopan was approved in the UK for severe ANCA associated vasculitis (AAV) in December 2022.
The ADVOCATE trial found the differential effect of avacopan on kidney function was greatest in patients with the lowest estimated
glomerular filtration rate (eGFR), at highest risk of progression to end stage kidney disease (ESKD). Patients with an eGFR <15
ml/min/1.73 m?, pulmonary haemorrhage requiring invasive ventilation, under 12 months prognosis, use of plasma exchange and
dual therapy with cyclophosphamide (CYC) and rituximab (RTX) were excluded from ADVOCATE; all common scenarios in real
life practice. We aim to provide further information on these subgroups and evaluate 6 month renal outcome data in the UK.

Methods: Parallel cohort study on renal AAV outcomes for avacopan exposed and matched unexposed cohorts, with severe,
active GPA or MPA. 120 patients on avacopan from 7 UK centres have been recruited to date. Controls matched by renal function
and age will be presented. Comparisons of ESKD, delta eGFR, eGFR recovery, reduction in proteinuria/haematuria, remission,
relapse and mortality will be presented, with subgroup analyses for eGFR<15ml/min/1.73 m?. Steroid exposure will be presented.

Results: Baseline characteristics of the avacopan cohort are below.

Number of patients (120)
Demographics
Median age (IQR) 65 (53-76)
Age >75 13
Female 55 (46%)
Male 65 (54%)
ANCA serotype
PR3 46 (38%)
MPO 74 (62%)
New presentation 90 (75%)
Relapse 30 (25%)
Pulmonary haemorrhage 21 (18%)
Median eGFR 22ml/min/1.73 m2(IQR 10-36)
Berden class if biopsy undertaken (75/120)
Focal 26 (35%)
Mixed 27 (36%)
Crescentic 15 (20%)
Sclerotic 6 (8%)
Inadequate sample 1(1%)
Indication
Steroid sparing 39 (33%)
Refractory disease 1(1%)
Severe nephritis 19 (16%)
Steroid sparing & refractory disease 1(1%)
Steroid sparing & severe nephritis 56 (47%)
Refractory disease & severe nephritis 4 (3%)

Table 1. Baseline characteristics.

Most received oral prednisolone at avacopan initiation (89%, n= 107) and 54% received intravenous methylprednisolone (n=
65). The majority received RTX alone (44%, n = 53) or RTX and CYC combination therapy (43%, n=52). Fewer received CYC
alone (9%, n=11) and 3% were initiated on alternative immunosuppression (n=4). 26% (n=31) underwent plasma exchange and
13% required haemodialysis (n=16). 3% of patients have died.

Excluding dialysis dependent patients at presentation, median eGFR was 22ml/min/1.73 m?(IQR 10-36). eGFR at the time of
avacopan initiation was 21ml/min/1.73 m?(IQR 11-34).

Conclusions: Avacopan is commonly being used to treat nephritis in patients with a low eGFR, including haemodialysis
dependent and elderly patients. Avacopan is frequency used with RTX and CYC combination therapy. 6 month outcome data will
provide new data on important patient subgroups excluded from the ADVOCATE trial.

Disclosures: D.J, R.J, S.M consultancy/honoraria/research grants for Chemocentryx/CSL Vifor.
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Avacopan in combination with rituximab and low-dose cyclophosphamide for treatment of severe ANCA-
associated glomerulonephritis
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Lina Nikolopoulou?, Tom Cairns?, Stephen McAdoo'.

"Imperial College London, London, United Kingdom, ?Imperial College Healthcare NHS Trust, London, United Kingdom.

Background: Avacopan, an oral C5a receptor inhibitor, is a novel treatment for ANCA-associated vasculitis. There are limited
data regarding avacopan use in those with severe renal disease, and of ‘real-world’ experience using avacopan in combination
remission-induction regimens.

Objectives: The aim of this study was to evaluate safety, glucocorticoid use and renal recovery in patients treated with
avacopan in combination with rituximab and low-dose cyclophosphamide for severe ANCA-associated glomerulonephritis.

Methods: Single-centre prospective observational cohort study of 37 patients with ANCA-associated glomerulonephritis
(ANCA-GN) treated with avacopan 30mg twice daily as part of remission-induction therapy. Observation period from December
2022 to October 2023, with median follow-up of 6 months (IQR 4-7). Data reported as median (xIQR) unless otherwise stated.

Results: Baseline features: 37 patients have been
treated: mean age 59 (SDx18) years; 22/37 (60%)
male; 28/37 (76%) new presentations of AAV and 9/37
(23%) relapsing; 25:12 MPO:PR3-ANCA positive. At
baseline, BVAS was 16 (14-21), eGFR 23 (12-38) ml/
min/1.73m? and urinary protein:creatinine ratio (UPCR)
156 (69-253) mg/mmol. Two patients required dialysis
and 9/37 (24%) had alveolar haemorrhage.

Treatment: 31/37 patients received combination
induction treatment with rituximab (2g) and low-dose
IV cyclophosphamide (median dose 3.25g [0.875-3.5]).
Five patients were treated with rituximab alone, and
one with cyclophosphamide alone. Ten patients (27%)
received adjunctive plasmapheresis. The median dose
of IV methylprednisolone was 0 mg (0-500) and 32/37
patients received oral prednisolone with median dose
and duration of 325mg (210-675) and 8 days (7-26),
respectively.

Outcomes: The evolution of disease activity
variables at baseline, 3 and 6 months is summarised
in Figure 1. At 3 months, eGFR and uPCR had
improved to 47 (21-75) ml/min/1.73m? and 28 (0-168)
mg/mmol, respectively. In those who presented with
eGFR <20 ml/min/1.73m? with minimum 3 months
follow-up (n=15), median eGFR increased from 13 (9-
18) to 22 (11-43) ml/min/1.73m?. Six patients (16.2%)
had mild infections treated with oral antibiotics and
did not require hospitalisation; one patient required
intravenous antibiotics for a respiratory infection.

Conclusions: This series suggests that avacopan
is well-tolerated and facilitates glucocorticoid
minimisation in patients with active ANCA-GN. This is
in a non-trial setting, and when used in combination
with rituximab and low-dose cyclophosphamide. Renal
recovery was favourable in those presenting with
eGFR <20ml/min/1.73m?.

References: None.

Disclosures: None. Fig. 1: Evolution of activity variables at baseline, 3 and 6 months —
data shown as individual values or median with IQR.
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Safety and Efficacy of Avacopan in Patients 65 Years and Older with ANCA-Associated Vasculitis

David Jayne', Duvuru Geetha?, Christian Pagnoux?, Sebastian Sattui*, Peter Merkel®.

"University of Cambridge, Cambridge, United Kingdom; 2Johns Hopkins University, Baltimore, United States; *University of Toronto,
Toronto, Canada; *University of Pittsburgh, Pittsburgh, United States; *University of Pennsylvania, Philadelphia, United States.

Background/ Objectives: Older adults are at increased risk of glucocorticoid (GC)-related toxicity; minimization of GCs is a
major focus for treatment of patients with anti-neutrophil cytoplasmic autoantibody (ANCA)-associated vasculitis (AAV). Although
AAV predominantly affects older adults, many studies have excluded patients >75 years (y). In the phase 3 ADVOCATE trial of
avacopan, there was no exclusion criterion for maximum participant age." This post hoc analysis reports safety and efficacy of
avacopan compared to a prednisone taper in the subgroups of patients 65-74y (N=109) and =75y (N=51).

Methods: Key outcomes were percentage of patients achieving remission at week 26 and sustained remission at week 52.
Other outcomes included kidney function, glucocorticoid dose (prednisone-equivalent), the Glucocorticoid Toxicity Index, health-
related quality of life (HRQoL; using
36-item Short Form Survey version
2 and EuroQoL Group 5-Dimensions
5-Level instrument), and safety.

Results: In both studied age and
treatment groups, a similar proportion
of patients (69.4-73.1%) achieved
remission at week 26 (Table 1). In
the 65-74y age group, sustained
remission rates at week 52 were
55.1% in the prednisone arm and
65.0% in the avacopan arm. Relapse
rates were 18.8% in the prednisone
arm and 12.3% in the avacopan arm.
The total all-source median GC dose
was 5.3 times higher in the prednisone
vs avacopan arm. Serious adverse
events (SAEs) occurred in 22/49
patients (45%) in the prednisone arm
(2 deaths) and 25/60 patients (42%)
in the avacopan arm (2 deaths). In the
=75y age group, sustained remission
rates at week 52 were 56.0% in the
prednisone arm and 65.4% in the
avacopan arm. Relapse rates were
20.8% in the prednisone arm and 3.8%
in the avacopan arm. Median GC dose
was 4.8 times higher in the prednisone
vs avacopan arm. SAEs occurred in
14/25 patients (56%) in the prednisone

arm and 17/26 patients (65%) in the  Table 1: Safety and Efficacy Outcomes in Patients with ANCA-Associated Vasculitis

avacopan arm. Other results including  Aged 65 to 74 Years and 75 Years and Older in the ADVOCATE Trial of Avacopan.
kidney and quality of life outcomes are
in Table 1.

Conclusions: A subgroup analysis of patients 265y demonstrated similar trends of efficacy and safety of avacopan as in the
overall ADVOCATE trial, including reductions in GC-related toxicities, supporting a role for avacopan in the treatment of older
adults with AAV.

References:

1. Jayne DRW, et al. New Engl J Med 2021;384:599-609
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Anti-IL5 Receptor therapy with benralizumab in the management of Eosinophilic Granulomatosis with
polyangiitis (EGPA)
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'Department of Medicine, Vasculitis & Lupus Clinic, Cambridge University Hospital, Cambridge, United Kingdom; ?Department of
Medicine, Vasculitis and Lupus Clinic, Cambridge University Hospital, Cambridge, United Kingdom; *Department of Respiratory
Medicine, Cambridge University Hospital, Cambridge, United Kingdom; “Cambridge University Hospital, Cambridge, United
Kingdom.

Background/ Objectives: In the MIRRA tria'l for eosinophilic granulomatosis with polyangiitis (EGPA), 12-month (M) adjuvant
therapy with anti-IL5 mAB Mepolizumab, accrued longer times in remission, reduced steroid exposure and reduced relapse rates.
The aim of this study is to analyze the outcome of anti-IL5 cytokine receptor blockade with Benralizumab (BRZ) therapy, focusing
upon steroid minimization

Methods: In this retrospective descriptive study, 11 refractory EGPA patients received 30mg BRZ every 4 weeks for the first
three doses, followed by 8 weekly thereafter. Immunotherapy assessment time points included BRZ commencement (M0O), M6,
M12, and time to last follow-up (TLF)on BRZ.

Results: In the study, two were (ANCA) anti-myeloperoxidase antibody positive, 9 were negative. All 11 patients commenced
on BRZ continued therapy throughout the analysis [median duration 24M (range 18 — 29M)], due to clinical benefit. At TO, the
mean prednisolone dose was 12.04mg, at T6 (6.45mg), T12 (4.5mg) and at TLF (3.18mg). Overall, there was a 50% reduction in
steroid usage by 6 months. This continued to reduce to 24M (TLF), by which time 2 were off steroids and the remaining 9 were
on prednisolone < 5mg. The number on adjuvant conventional immunosuppressants (ACIS), reduced over time. At TO, 3 patients
were on mycophenolate mofetil and one on RTX. At 24M (TLF), 2 were on MMF and none on RTX. One patient had 2 cycles of
cyclophosphamide for myocarditis, with adjuvant BRZ well tolerated.

Figure 1: Duration of anti-IL5 Receptor therapy and reduction in glucocorticoids therapy.

Conclusions: The relapsing nature of EGPA places a dependency of therapy on steroids. This study demonstrated a 50%
reduction in steroid dosage by 6 months. By 24 months, 2 are steroid free and a further 9 on weaning dose < 5mg. Furthermore,
the number on adjuvant conventional immunosuppression reduced over the 24M. This study demonstrates that anti-IL5 receptor
therapy serves as a favorable model for steroid and conventional immunosuppressant minimization in EGPA.

References:

1. Wechsler, M. E. et al. Mepolizumab or Placebo for Eosinophilic Granulomatosis with Polyangiitis. N. Engl. J. Med. 376,
1921-1932 (2017).
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GlaxoSmithKline and Takeda and stock options from Aurinia.
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Comparative efficacy of mepolizumab 100 mg, mepolizumab 300 mg and benralizumab 30 mg in eosinophilic
granulomatosis with polyangiitis: a monocentric retrospective study

Marta Codirenzi, Federica Davanzo, Eleonora Fiorin, Luca lorio, Andrea Doria, Roberto Padoan.
Division of Rheumatology, Department of Medicine DIMED, University of Padua, Padua, Italy.

Background/ Objectives: Monoclonal antibodies targeting interleukin 5 (IL-5) and IL-5a receptor have proven to be effective
in the treatment of eosinophilic granulomatosis with polyangiitis (EGPA). The aim of this study was to compare efficacy of
Mepolizumab 300 mg every 4weeks (MEPO300), Mepolizumab 100 mg every 4 weeks (MEPO100) and Benralizumab 30mg
every 8 weeks after 3 injections every 4 weeks (BENRA) in EGPA patients.

Methods: Patients with EGPA who were treated with BENRA, MEPO300, and MEPO100 were retrospectively included in this
monocentric observational study. Follow-up data, comprising clinical manifestations, pulmonary function tests, and eosinophil
count, were collected. Data were compared between the groups at baseline, 3, 6, and 12 months, as well as at the last follow-up
(LFU). Complete remission (CR) was defined as Birmingham Vasculitis Activity Score (BVAS) of 0 and prednisone (PDN) dose of
0 mg/day. Partial remission (PR) was defined as BVAS of 0 and prednisone dose = 5 mg/day.

Results: 67 patients (52.2% female, median age of 49 [39-58] years, median disease duration of 30 [9-105] months) were
included, 33 treated with BENRA, 22 with MEPO300 and 12 with MEPO100. At LFU, CR was observed in 22/33 (66.7%) patients
on BENRA, 15/22 on MEPO300 (68.2%) and 4/12 (33.3%) on MEPO100, p=0.091. PR was reported in 7/33 (21.2%) patients on
BENRA, 5/22 on MEPO300 (22.7%) and 5/12 (41.7%) on MEPO100, p=0.356. At LFU 11/33 (33.3%) patients on BENRA shifted
to another biologic, while 4/22 (18.2%) on MEPO300 and 5/12 (41.7%) on MEPO100 did so, p=0.238.

A significant reduction in BVAS was observed in the BENRA (p=0.059) and MEPO300 (p=0.021) groups, but not in the
MEPO100 (p=0.323), with no significant differences between treatments at each time-point. A significant decrease in blood
eosinophils in all group was observed, with BENRA and MEPO300 being the most effective depleting agents. An improvement
in FEV1 values was observed in BENRA patients (p<0.001), but not in MEPO300 (p=0.393) and MEPO100 (p=0.178) groups.
No significant change was observed in fractional exhaled nitric oxide (FeNO) in all groups (BENRA p=0.367, MEPO300 p=0.993,
MEPO100 p=0.868), but those treated with MEPO100 had the highest values.

A significant reduction in PDN dose was observed at LFU in MEPO300 (p=0.013) and MEPO100 (p=0.029) groups, but not
in BENRA (p=0.094). Specifically 23/33 (69.7%) patients on BENRA were able to discontinue glucocorticoids, 16/22 (72.7%) on
MEPO300, and 5/12 (41.7%) on MEPO100, p=0.150.

The tolerability profile was favourable.

Conclusions: In this real-world monocentric retrospective observational study, BENRA and MEPO300 exhibited a significant
steroid-sparing effect, with MEPO300 demonstrating superior drug survival.

Disclosures: None.
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ANCA associated vasculitis (AAV)-phenotype and ANCA positivity in monogenic lupus secondary to
DNASE1L3mutations: report of a case and review of the literature

Giulia Palazzini', Stefano Volpi?, Gian Marco Ghiggeri?, Francesco Peyronel', Carmela Errichiello', Augusto Vaglio'.
"University of Firenze, Firenze, Italy; 2Gaslini Institute, Genova, Italy.

Presentation of Case: A 7-year-old boy with a history of urticaria and arthralgia presented with fever, haemolytic anaemia,
lymphadenopathy, hepato-splenomegaly, interstitial lung disease, erythematous-macular and necrotic skin lesions. He also
had kidney involvement with acute kidney injury (serum creatinine 5,4 mg/dL), nephrotic-range proteinuria (3,9 g/24h) and
microhaematuria.

Diagnostic testing: Immunological tests revealed low C3 and C4, positive anti-nuclear antibodies (ANA) and myeloperoxidase
anti-neutrophil cytoplasmic antibodies (MPO-ANCA). Kidney biopsy showed pauci-immune (mesangial C3+ and IgG+) necrotising
crescentic glomerulonephritis (GN). The patient proved refractory to standard immunosuppression with cyclophosphamide and
steroids. Two years later, due to renal function decline, a new kidney biopsy was performed and showed diffuse necrotising
GN with endo- and extra-capillary proliferation; intense mesangial and subendothelial full-house deposits were evident on
immunofluorescence. The patient did not respond to other lines of immunosuppression (mycophenolate mofetil, tacrolimus,
azathioprine, rituximab), including the JAK inhibitor ruxolitinib. Kidney failure progressed to end stage at the age of 15 years,
when the patient began haemodialysis.

Differential and final diagnosis: The kidney presentation, immunological profile and the first kidney biopsy led to a diagnosis
of AAV. However, the diagnosis was questioned due to the refractory course, the systemic clinical presentation and the second
kidney histology (consistent with lupus nephritis, LN). High interferon signature was detected and in the suspicion of a monogenic
systemic lupus erythematous (SLE), Whole Exome Sequencing was performed and revealed homozygous DNASE1L3 variants
(c.290_291delCA p.T97Ifs*2); thus, a final diagnosis of DNASE1L3-monogenic SLE was made. DNASE1L3 serum levels were
normal but the DNAse enzymatic activity was low.

Conclusions: DNASE1L3 deficiency, either genetic or mediated by anti-DNASE1L3 antibodies, is associated with a broad
range of clinical syndromes including SLE and hypocomplementemic urticarial vasculitis syndrome (HUVS) (1) and in some cases
can have a mixed SLE-AAV phenotype.

Renal involvement is one of the most frequent manifestations of DNASE1L3-related SLE; in the literature 32 cases of
DNASE1L3-associated LN are described. ANCA are positive in 55% of these cases and are associated with a mixed LN-AAV
phenotype. All cases are characterized by resistance to common immunosuppressants and poor renal prognosis. DNASE1L3
regulates neutrophil extracellular trap (NET) clearance and when its function is reduced the permanence of NETs induces
endothelial damage and autoantibody formation. This pathogenic pathway is shared by SLE and AAV. There is no association
between specific mutations and antibody positivity or clinical manifestations.

References:

1. Tusseau M et al. DNASE1L3 deficiency, new phenotypes, and evidence for a transient type | IFN signaling. J Clin
Immunol. 2022 Aug;42(6):1310-1320.
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When you are told your 34-year old patient with Takayasu’s disease has metastases

Irene Carrién-Barbera, Anna Pros, Francisca Sanchez, Salvatore Marsico, Monica Gonzalez, Tarek Salman-Monte.
Hospital del Mar, Barcelona, Spain.

Presentation of Case: 34-year old Arab woman with class V Takayasu disease (TD) since she was 25: high blood pressure,
asthenia, left carotid pain and bruit, arms BP difference = 10mmHg, stenosis and parietal thickening in common carotids and left
subclavian artery, aortic (ao) root dilation, proximal descending ao dissection, and renal and infrarrenal abdominal ao aneurysms
(Fig. a/b). On treatment with prednisone and MTX, switched to AZA for pregnancy (preeclampsia) and breastfeeding.

Presented with persistent cough for 2 months, right pleuritic and hypochondrium pain, headache, altered depositional rhythm,
diaphoresis, hyporexia and loss of 5-6kg. Chest CT: multiple liver lesions, confirmed in abdominal (abd) CT. Abd MRI: multiple
lesions with ring enhancement reported as metastases (Fig c).

Diagnostic Testing: Blood test: high APR, mildly high liver enzymes, normal ACE, eosinophils, calcium, calciuria and vitamin
D. +IGRAs (no previous determinations). Negative bacterial and fungal serologies, mycobacterial cultures in blood, urine and
feces. No malignancies. Percutaneous liver biopsy: mild chronic inflammatory infiltrate, with a cavitated lesion with granulomatous
inflammation due to epitheloid histiocytes (Fig. d). Negative for typical and atypical mycobacteria and spirochetes. Negative M.
tuberculosis PCR. No PET-CT —breastfeeding-.

Differential & Final Diagnosis: Differential: metastases, abscesses (typical or atypical microorganisms, bacteria or fungus),
TD itself, primary biliary cholangitis, sarcoidosis, granulomatous vasculitis, foreign body-type granulomas and drugs'.

Final diagnosis: Liver granulomas due to tuberculosis (TB).

Discussion of Management: Initial empirical antibiotic treatment —suspicion of abscesses + fever—, withdrawn due to the
absence of germs. We assessed whether the involvement could be in the context of TD, but there is only one old mention of
liver granulomas in TD and associated with Crohn’s disease?. As all the tests were negative and the only evidence we had was

+IGRAs empiric TB treatment was initiated with resolution of symptoms, blood alterations and lesions —Fig. e: MRI 2 months after
treatment initiation—.

Conclusions: We exemplify the difficulties of the differential diagnosis of infectious complications in patients with TD, which,
in our case, were initially described as metastases. Even once we had ruled out metastases, we were not able to confirm
microbiologically the presence of TB and had to treat empirically, being the good response to treatment the confirmatory diagnosis.

References:

1. Lagana, SM, et al. Clinics in liver disease 14.4 (2010): 605-617.

2. Orive Calzada, A, et al. Gastroenterology and Hepatology 31.08 (2008): 548549.
Disclosures: None.

Figure 1. Contrast enhanced CT: aortic root aneurysm (a, yellow), fusiform aortic aneurysm of the infrarenal abdominal
aorta (a, blue) and left subclavian artery stenosis (b); Contrast-enhanced (CE) abdominal CT: hepatic confluent oval focal
hyperintense lesions with a hypointense center compatible with metastases; Non-necrotizing epithelioid granuloma with
inflammatory signs and eosinophilia (d); Follow-up CE abdominal CT: no lesions (e).
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A novel role for obinutuzumab in a patient with relapsing PR3 ANCA-associated vasculitis and anti-GBM
disease

Tariq Farrah, Neeraj Dhaun.
Department of Renal Medicine, Royal Infirmary of Edinburgh, Edinburgh, United Kingdom.

Background and presentation: A 71-year-old female attended a routine Vasculitis Clinic appointment in February 2021 and
reported 1 month of increasing fatigue. Her medical history included dual positive proteinase 3 (PR3) anti-neutrophil cytoplasm
antibody-associated vasculitis (AAV) and anti-glomerular basement membrane (GBM) disease. This had been diagnosed in
Australia in 2009 when she developed a pulmonary-renal syndrome treated with plasma exchange, oral cyclophosphamide, and
glucocorticoids. Between 2009 and 2021 she had one major AAV disease relapse (kidney-limited; 2012), treated with intravenous
cyclophosphamide, glucocorticoids, and plasma exchange, but persisting low-level lung and sinus disease activity culminating in
rituximab re-induction and maintenance (2015-2019; cumulative rituximab dose 6g). PR3 and GBM antibodies were negative at
last follow up in August 2020 and serum creatinine was 113mmol/L (estimated glomerular filtration rate (€GFR) 44mL/min/1.73m?2).

Investigations: Bloods tests in February 2021 demonstrated an acute kidney injury (serum creatinine 566mmol/L) and
normocytic anaemia (haemoglobin 86g/L). Interestingly, PR3 ANCA and anti-GBM titres were now elevated at 114iu/mL (normal
0.5-1.9) and 52iu/mL (0-6.9), respectively. There were no clinical or radiological signs of alveolar haemorrhage. A kidney biopsy
showed a necrotising, crescentic glomerulonephritis with global linear immunoglobulin G GBM deposition and moderate scarring.

Diagnosis: Kidney-limited relapse of PR3 AAV and anti-GBM disease.

Initial management: The patient received remission induction therapy with plasma exchange, rituximab (1g x 2), intravenous
cyclophosphamide (700mg x 2) and oral glucocorticoids. PR3 ANCA and anti-GBM titres rapidly normalised and kidney function
improved but remained impaired (serum creatinine 220mmol/L, eGFR 20mL/min/1.73m?).

Progress: Rituximab (500mg) was administered every 6 months for 18 months for remission maintenance. However, during
this time PR3 ANCA titre rose from 1.4iu/mL to 11.0iu/mL despite peripheral B-cell depletion (undetectable circulating CD19
counts), suggesting a tissue-based niche of ANCA generating B-cells unaffected by rituximab. Given this, and the risk of disease
relapse resulting in kidney failure, we switched treatment to obinutuzumab, a type Il humanised anti-CD20 monoclonal antibody
that produces more pronounced peripheral and tissue B-cell depletion compared to rituximab.! In response, PR3 ANCA titre fell
to within the reference range over 12 months without adverse events. The patient remains in clinical remission with stable kidney
function and moderate hypogammaglobulinaemia (5g/L).

Conclusions: Clinicians should be vigilant for relapsing anti-GBM disease in patients with concomitant AAV in whom the
diagnosis may be missed. Additionally, obinutuzumab may be a novel strategy to maintain remission in selected high-risk patients
who do not respond to rituximab.

References:
1.Méssner E, Blood, 115: 4393-4402, 2010.
Disclosures: None.
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Bilateral renal infarcts as a manifestation of Granulomatous Eosinophilic Polyangiitis

Pedro Lisboa-Gongalves', Yolanda Arce?, Hans Kevin Pasache?®, Grecia M. Monroy?, Xoana Barros?, Jose L. Tandaipan*, Patricia
Moya*, Helena Marco?®, Montserrat Diaz-Encarnacion?.

"Nephrology Department, Centro Hospitalar Universitario Sdo Jodo, Porto, Portugal; 2Pathology Department, Fundacié Puigvert,
Bercelona, Spain; 3Nephrology Department, Fundacié Puigvert, Barcelona, Spain; ‘Rheumatology Department, Hospital Sant
Pau, Barcelona, Spain.

Presentation of Case: A 60-year-old Caucasian man, diagnosed of adult-onset eosinophilic asthma, allergic rhinitis and nasal
polyposis, treated with bronchodilator, was diagnosed of Eosinophilic Granulomatosis with Polyangiitis (EGPA). He presented
with low-grade fever, asthenia and weight loss of 10kg over 6 months, mixed axonal neuropathy, chronic bilateral maxillary and
frontal sinusitis, and abnormal kidney function. Eosinophilia and high titer of MPO-ANCA (>1000). Patient exhibited a glomerular
filtration rate (GFR) of 69 mL/min, protein to creatinine ratio (PCR) of 400mg/g, and microscopic haematuria. A kidney biopsy
was performed, revealing fibrinoid necrosis in 4 out of 14 glomeruli, a 15% eosinophilic infiltrate in the interstitium, and negative
immunofluorescence.

He was diagnosed with EGPA and treatment with oral corticosteroids (CTT) (1mg/kg) and rituximab (RTX) was initiated. After
a month, he developed abdominal pain, macroscopic hematuria, aggravated asthenia, and acute kidney injury (GFR 21 mL/min).
Blood tests revealed leucocytosis (17000 U/L), eosinophilia (>1000 U/L), mild anemia (11.2 g/dL), and elevated C-reactive protein.
Furthermore, he maintained high levels of MPO-ANCA, despite a complete depletion of CD20 B-cells. A Contrast-Enhanced
CT-SCAN revealed multiple triangular subcapsular hypodense areas consistent with renal infarcts while renal arteries were not
compromised.

Exclusion of endocarditis and Thrombophilia, led to the interpretation of renal infarcts as a refractory manifestation of EGPA.
Treatment was accordingly modified to cyclophosphamide (CFF) and increased corticosteroid dosage.

After 2 months of CFF therapy and CCT the patient has achieved stabilization in kidney function GFR of 30 mL/min/1.73m?,
and a reduction of hematuria, proteinuria and decreased anti-MPO. A renal scintigraphy with DMSA revealed no hypoperfused
areas.

Image 1 :A. Contrast-Enhanced CT-SCAN revealed multiple triangular subcapsular hypodense areas consistent with renal
infarcts. B: Renal ultrasound with doppler after 2 months of treatment.

The GFR did not return to its baseline value and patient exhibited persistent eosinophilia. Maintenance therapy with RTX plus
mepolizumab (MPL) was prescribed. Currently, the patient has been on MPL for one month, and the efficacy of this treatment is
yet to be determined.

Conclusions: We present a rare manifestation of EGPA. Although there is an observed connection between EGPA and an
increased of thrombus formation, this is the first report of renal infarction that we are aware of. The association between EGPA and
trombophilia is likely rooted in the interplay between inflammation-induced thrombosis, common to all vasculitides and eosinophil
specific related factors'. Mepolizumab has shown growing evidence of efficacy in managing major organ involvement?3.

References:
1. Ames PR, Margaglione et al. Clin Appl Thromb Hemost. 2010 Dec;16(6):628-36.
2. Canzian A, Venhoff N, Urban ML, et al Arthritis Rheumatol. 2021 Mar;73(3):498-503
3. Bettiol A, Urban ML, Dagna L, et al. Arthritis Rheumatol. 2022 Feb;74(2):295-306.
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Acrocyanosis After Inmunotherapy: Vasculitis or Vasculopathy? A New latrogenic Disease

Yuliya Lytvyn', Megan Himmel', Carrie Ye?, Shahin Jamal®, Alexandra Saltman’.

"University of Toronto, Toronto, Canada; 2University of Alberta, Edmonton, Canada; 3University of British Columbia, Vancouver,
Canada.

Background: Immune checkpoint inhibitors (ICI) have revolutionized cancer therapy. Their use is complicated by development
of immune-related adverse effects (irAEs). Acral digital ischemia associated with ICls is a rare and poorly understood toxicity.
There are 8 reported cases in the literature, ) with heterogenous management, with mostly poor prognosis.

Methods: We report six cases of acral digital ischemia post ICI from the Canadian Research Group of Rheumatology in
Immuno-Oncology (Can-RIO) retrospective cohort between 2017 and 2023 and compared to the existing 8 reported cases.
Integrating the findings, we propose a hypothetical pathogenesis and treatment approach.

Results: In comparison to previously reported cases (Table 1), the CanRIO cases had earlier onset after ICl exposure (median
6 weeks vs 9.5 weeks), were mostly seronegative (33% vs 63%) and were treated more aggressively with a combination of
immunosuppression, vasodilation and anti-platelet agents (triple therapy). Angiography in all cases did not find evidence of proximal
vasculitis; distal imaging uniformly showed small vessel occlusion but no vasculitis. All cases that received triple therapy (from
both groups) had either stabilization or resolution of cyanosis. One case in the literature had resolution with immunosuppression
alone, where two cases treated with immunosuppression and vasodilation (without anti-platelet) had progression of cyanosis.
There were no amputations in the CanRIO group, where 5/8 in the literature required amputation. ICl was stopped in all cases in
both groups.

Conclusions: Acral digital necrosis is a rare immune related adverse event associated with ICI therapy, with unknown
pathogenesis or optimal treatment. The six cases from CanRIO were identified early and received aggressive “triple therapy” with
either resolution or stabilization of cyanosis, contrasting with previously reported cases. We hypothesize that ICl associated acral
digital necrosis is a new iatrogenic disease. Based on the lack of vasculitis found on imaging, and response to “triple therapy”, we
propose that the underlying mechanism is an inflammatory vasculopathy with distal vessel occlusion leading to ischemia, requiring
early initiation of vasodilation and anti-platelet/anticoagulant therapy. Further experience and studies are needed.

Figure 1. (A) Acral digital ischemia in a 56 year old female after pembrolizumab. Acral digital ischemia (B) in
fingers and (C) toes in a 69 year old male who received nivolumab. (D) Acral digital ischemia of fingers
in a 63 year old female who received pembrolizumab.
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Table 1.
Cases In Literature CanRIO Cases
(n=8) (n=6)
Onset Time post ICl exposure 9.5 weeks (median) 6 weeks (median)
Serology
ANA positive (%) 5/8 (63%) 2/6 (33%)
In those with positive ANA » Cryoglobulins in 1/5 » Cryoglobulins in 1/2
» Weakly RNAin 1/5 » Jo1 myositis in 1/2
* No other abn in 3/5
Imaging
Angiography » Small vessel occlusion distally in all « CT angiogram normal in 6/6
three available cases cases with no vasculitis
» No proximal occlusion or abn in two « Digital angiogram in 2 cases —
available cases both showed distal small vessel
» No imaging in other cases occlusion
Echo » Normal in 2/8 available cases; no » Normal in 2/6 available cases;
emboli no emboli
Treatment
Embolectomy 1/8 0/6
Immunosuppression alone 1/8 0/6
Vasodilation alone 1/8 0/6
Immunosuppression and 3/8 1/6
Vasodilation
Immunosuppression, 2/8 5/6
Vasodilation & Antiplatelet
Cyanosis Outcome
Resolved 1/8 with immunosuppression mono 4/6
and 1/8 with immunosuppression and
vasodilation
Stabilized 2/8 (triple therapy) 2/6
Progressed 4/8 0/6
Amputation 5/8 0/6
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PLENARY SESSION: EOSINOPHILIC GRANULOMATOSIS WITH POLYANGIITIS AND

HYPEROESINOPHILIC DISEASES

Benralizumab vs Mepolizumab in the Treatment of Eosinophilic Granulomatosis with Polyangiitis

Michael E. Wechsler!, Parameswaran Nair?, Benjamin Terrier®, Bastian Walz*, Arnaud Bourdin®, David R. W. Jayne®, David J.
Jackson’, Florence Roufosse?, Lena Borjesson Sj6° Ying Fan'®, Maria Jison'?, Christopher Mccrae'®, Sofia Necander®, Anat
Shavit', Claire Walton", Peter A. Merkel'2.

"National Jewish Health, Denver, United States; 2McMaster University/St Joseph’s Healthcare, Hamilton, Canada; *Hospital Cochin/
Université Paris Cité, Paris, France; “University of Tiibingen, Kirchheim-Teck, Germany; *University of Montpellier, Montpellier,
France; SUniversity of Cambridge, Cambridge, United Kingdom; ’King’s College London, London, United Kingdom; éHépital
Erasme, Brussels, Belgium; °AstraZeneca, Gothenburg, Sweden; "’AstraZeneca, Gaithersburg, United States; "AstraZeneca,
Cambridge, United Kingdom; "2University of Pennsylvania, Philadelphia, United States.

Background: MANDARA compared the efficacy and safety of benralizumab and mepolizumab in patients with eosinophilic
granulomatosis with polyangiitis (EGPA) receiving standard of care (SoC).

Methods: MANDARA was a Phase 3, randomised, active-controlled, parallel-group, multicenter, 52-week (wk) double-blind,
non-inferiority study (NCT04157348). Adults with EGPA based on asthma and blood eosinophilia plus =2 additional features
of EGPA, and a history of relapsing/refractory disease requiring stable oral glucocorticoids (OGCs; 27.5 mg daily) + stable
immunosuppressive therapy for 24 wks before randomisation, were included. Benralizumab 1x30 mg or mepolizumab 3x100 mg
were administered subcutaneously every 4 wks for 52 wks, and OGCs could be tapered if disease was controlled. The primary
endpoint was remission (defined as BVAS = 0 and OGC dose <4 mg/day) at both Wks 36 and 48.

Results: 140 patients were randomised (mean [SD] age 52.3 [14.1] years; 60.0% women) to benralizumab (n=70) or
mepolizumab (n=70). Adjusted remission rate at both Wks 36 and 48 was 59.2% for the benralizumab group and 56.5% for
the mepolizumab group (difference: 2.71%; 95% Cl: —12.54, 17.96; p=0.7278), confirming non-inferiority of benralizumab to
mepolizumab (Figure). The same proportion of patients relapsed with benralizumab vs mepolizumab (both 30.0%). Benralizumab
was associated with greater blood eosinophil depletion than mepolizumab from Week 1 onwards. Mean (SD) OGC dose was
11.02 (5.25) mg/day at baseline. At Wks 48-52, the mean (SD) OGC dose was 2.98 (3.76) mg/day and 3.43 (4.12) mg/day in
the benralizumab and mepolizumab groups, respectively; 41.4% and 25.8% of patients were fully tapered off OGC (Figure).
Changes from baseline in lung function and asthma control were similar between groups. Adverse events were reported in 90.0%
of benralizumab and 95.7% of mepolizumab recipients.

Conclusions: MANDARA demonstrated non-inferiority of benralizumab vs mepolizumab over 52 wks in patients with relapsing/
refractory EGPA receiving SoC and provides evidence for the efficacy and utility of benralizumab, with more benralizumab-treated
patients being fully tapered off OGC.

Figure. Efficacy outcomes and between-treatment differences.
*Nominal p-value.
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Remission rates and between-treatment differences were estimated using marginal standardisation in a logistic regression
model, with treatment arm, baseline dose of OGC, baseline BVAS and region as covariates. The non-inferiority margin was
predefined at —25%. P-values are shown for the superiority test.

Disclosures of interest: MEW reports receiving consulting fees from AstraZeneca, Boehringer Ingelheim, Cohero Health,
Equillium, Genentech, GlaxoSmithKline, Novartis, Regeneron, Sanofi-Genzyme, Sentien Biotechnologies, Teva, and Amgen.
PN reports that his institution received grant support from AstraZeneca, Cyclomedica, Equillium, Foresee, Genentech, Sanofi,
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receiving consulting fees from AstraZeneca, GlaxoSmithKline, Vifor, and Pharma. BW reports receiving speaker fees and/or
consultancies from Amgen, AstraZeneca, Boehringer Ingelheim, GlaxoSmithKline, Janssen, Novartis, Pfizer, Roche; research
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Benralizumab vs Mepolizumab
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Background/Objectives: In patients with EGPA there is a need to minimise long-term use of oral glucocorticoids (OGCs) to
avoid associated adverse outcomes, while sustaining remission and avoiding relapse. MANDARA was a Phase 3, randomised,
double-blind, parallel-group, multicenter study (NCT04157348) of benralizumab 1x30 mg versus mepolizumab 3x100 mg, sc Q4W
in patients with relapsing/refractory EGPA receiving standard of care. Non-inferiority was demonstrated for remission (Birmingham
Vasculitis Activity Score [BVAS]=0 and OGC <4 mg/day), at both Weeks 36 and 48 (primary endpoint).

Methods: Post-hoc analyses of MANDARA assessed the proportion of patients achieving a more stringent definition of

complete remission: BVAS=0 and OGC dose=0 mg/day at both Weeks 36 and 48, and being relapse-free. Remission was
considered sustained if criteria were first met by Week 48 and maintained until the end of the 52-week double-blind period.
Investigators were encouraged to taper
OGCs for patients who reached BVAS=0,
according to standard practice and clinical
judgement. Proportions of patients achieving
remission were calculated using the Kaplan—
Meier technique. HR and 95% Cls are
estimated using a Cox regression model with
Efron method to control for ties, and included
treatment arm, baseline dose of prednisone,
baseline BVAS, and region as covariates.

Results: 140 patients received benral-
izumab (n=70) or mepolizumab (n=70). Ad-
justed rates of remission at both Weeks 36
and 48 (previously published) were 59.2%
with benralizumab versus 56.5% with mepo-
lizumab (difference: 2.71 [95% CIl: —12.54,
17.96]; p=0.7278). Adjusted rates of com-
plete remission at both Weeks 36 and 48
were 23.5% versus 11.1% (difference: 12.47
[95% CI: 0.46, 24.48]; p=0.0418) in the ben-
ralizumab and mepolizumab groups, respec-
tively. Sustained remission was achieved by
65.7% and 64.3% patients (HR: 1.19 [95%
Cl: 0.78, 1.81]; p=0.7793) in the benralizum-
ab and mepolizumab groups; and sustained
complete remission was achieved by 35.7%
and 22.9% patients (HR: 1.82 [95% CI: 0.97,
3.50]; p=0.0966), respectively. Time to sus-
tained (complete) remission is shown in the
Figure.

Conclusions: Patients with EGPA
receiving benralizumab and mepolizumab
achieve similar remission rates when
using a definition of OGC =<4 mg/day, and
numerically higher rates for benralizumab
versus mepolizumab using the more
stringent definition of complete remission that
included OGC=0 mg/day and being relapse-
free. These data highlight the possibility
of achieving sustained treatment goals for
patients with EGPA receiving anti-IL-5/Ra
therapy that include full tapering of OGCs Figure. Time to first a) sustained remission and b) sustained complete
and avoiding relapses. remission over the 52-week double-blind period
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Background/ Objectives: Eosinophilic granulomatosis with polyangiitis (EGPA) is an anti-neutrophil cytoplasmic antibody
(ANCA)-associated vasculitis characterised by asthma, ear-nose-throat (ENT) involvement, and systemic manifestations. [1]
Interleukin (IL)-5 inhibitors are therapies with the potential to control both respiratory and systemic manifestations. [2-5]

This study aimed at comparing the efficacy and safety of mepolizumab to benralizumab in a European cohort of patients with
EGPA.

Methods: A retrospective observational cohort study was conducted on EGPA patients treated with mepolizumab (100mg/4
weeks) or benralizumab (30mg/4 weeks for the first three injections, and 30mg/8 weeks thereafter) at 38 centers of the European
EGPA Study Group. Patients were matched 1:1 by sex, age, Birmingham Vasculitis Activity Score [BVAS] and oral corticosteroids
[OCS] dosage at the time of treatment beginning, and data were then compared after 3, 6, and 12 months. Complete response
[CR] was defined as no disease activity (BVAS= 0) and prednisone dose <4mg/day. Pulmonary function and safety outcomes were
compared over a 12-month follow-up.

Results: 88 EGPA patients were
matched for each group (100 [56.8%]
females; median age of 54 years [IQR
23-45], median disease duration of 5
years at baseline).

CR was reported in 12/88
(13.6%, 95% CI 7.2-22.6) patients on
mepolizumab and 9/88 (10.2%, 95%
Cl14.8-18.5) on benralizumab at month
3, 18/83 (21.7%, 95% CI 13.4-32.1)
on mepolizumab and 21/66 (31.8%,
95% Cl 20.1-44.4) on benralizumab
at month 6, and 22/68 (32.4%, 95%
Cl 21.5-44.8) on mepolizumab and
25/52 (48.1%, 95% CIl 34.0-62.4) on
benralizumab at month 12.

Areduction of BVAS was observed
in both cohorts with no differences
between patient subgroups at each Fig 1: Clinical results.
timepoint. (Fig 1)
An OCS-sparing effect was observed in both groups, the daily prednisone dose decreasing from 10mg (IQR 5-12.5) at
baseline to 4mg (0-5.0) at month 12 in mepolizumab cohort and to 2.5mg (0-5) in the benralizumab group.

An improvement in FEV1 was observed in both groups, with a greater improvement as compared to the baseline value in
the benralizumab group at month 3 (+6.6% [IQR2-17.5] for mepolizumab and +13.7% [4.4-22.1] for benralizumab), but not at the
subsequent timepoints.

Eleven patients reported adverse events during treatment with mepolizumab and fifteen patients during benralizumab. Most
events were mild, and only one on mepolizumab and two on benralizumab therapy required hospitalization.

Conclusions: These results suggest that mepolizumab and benralizumab at the dosage approved for eosinophilic asthma
showed comparable effectiveness in controlling systemic and respiratory involvement, and both treatments were associated with
a good safety profile.

References:
1. Fagni Front Med 2021
2. Bettiol Arthritis Rheumatol (Hoboken, NJ) 2022
3. Bettiol Ann Rheum Dis 2022
4. Cottu Ann Rheum Dis 2023
5. Bettiol Lancet Rheumatol 2023
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Investigating the impact of Anti-IL5 therapy in eosinophilic granulomatosis with polyangiitis (EGPA); a
longitudinal perspective for three years and beyond

Allyson C. Egan’, Pasupathy Sivasothy', Caroline Owen?, Stella Burns', Marcos Del Martinez Pero®, Robin Gore?, David R.W.
Jayne*.

'Department of Medicine, Vasculitis and Lupus Clinic, Cambridge University Hospital, Cambridge, United Kingdom; ?Department
of Respiratory Medicine, Cambridge University Hospital, Cambridge, United Kingdom; *Department of Medicine, Vasculitis and
Lupus Clinic, University Hospital Cambridge, Cambridge, United Kingdom; “Department of Medicine, Vasculitis and Lupus Clinic,
University Hospital Cambridge, University of Cambridge, Cambridge, United Kingdom.

Background/ Objectives: In the randomized, placebo-controlled MIRRA trial for relapsing and refractory eosinophilic
granulomatosis with polyangiitis (EGPA), adjuvant therapy with 300mg anti-IL5 mAB Mepolizumab [MEPO] for 12 months (M),
accrued longer times in remission, reduced steroid exposure and reduced relapse rates’. The aim of this study is to analyze the
outcome of 100mg MEPO monthly s/c for a minimum of 36 months. Changes to adjuvant immunosuppression and indications for
anti-IL5 class switch from MEPO 100mg s/c to Benralizumab (BRZ) or Reslizumab (Res) were assessed.

Methods: 20 EGPA patients received anti-IL5 therapy for a minimum of 36M (range 49-68M). All commenced on 100mg s/c
MEPO every four weeks. Anti-IL5 therapy switched to BRZ or Res due to partial response or intolerance. Assessment time points
included MEPO commencement, 6, 12, 18, 24 and 36 months.

Results: Overall, there was a 50% reduction in steroid dose by 12 months. This continued to reduce to 24M, by which time 2
were off steroids and a further 10/20 (50%) on weaning dose < prednisolone 5mg/day. Mean steroid dose continued to decrease to
36 months. The number on adjuvant conventional immunosuppressants (ACIS), reduced over time from 10/20 (50%) at MO to 4/20
(20%) by M24. Clinical benefits included ANCA serology normalized in all four positive patients by 12 months. Mean eosinophil
count reduced from 0.42mg +0.33 X10°L at MO to 0.04+0.03 X10%L at 12 and 24M. BVAS reduced from median 5 [3-7], to O [0-
1] by 24M. The change in mean FEV1 over 12 months was from (M0) 2.11+0.66 to (M12) 2.39+0.62 and FVC (M0) 3.42+0.87 to
(M12) 3.67+0.93/105.60+20.47 respectively.

All 20 EGPA patients receiving anti -IL5 therapy, ranging from 49-68M remain on therapy. At 36M, 9 have remained on 100mg
s/ic MEPO. 10 (50%) have switched to an altenative anti-IL5 agent - 10 switched to benralizumab, 1 initially on benralizumab to
reslizumab. 9/10 had achieved partial response prior to switch (reduction in steroids / relapse rate), 1/10 had no response.. During
the duration of the study, 3 patients had a break of therapy, but all resumed anti-IL5 treatment with good response. Hence, all 20
remain on anti-IL5 beyond 24M. After 36M, one patient required cyclophosphamide along with anti-IL5 therapy for myocarditis. A
further patient had Rituximab for EGPA/ Rheuamtoid arthritis overlap between anti-IL5 agents.

Conclusions: In this study, there was a 50% reduction in steroid dose by 12 months and steroid requirements continue to
decrease to 36M. By 24 months 2 are steroid free and a further 10 on weaning dose < 5mg. The number on adjuvant conventional
immunosuppression reduced over the 24M (n=4 at 24M). This study demonstrates that anti-IL5 therapy serves as a favorable
model for steroid and conventional immunosuppressant minimization in EGPA.

Figure 1: Response to anti-IL5 therapy.
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Gene expression profile of CD4* T cells is modified in eosinophilic granulomatosis with polyangiitis (EGPA)
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Background: EGPA is a rare autoimmune disorder, included within the AAV. It is characterized by a diverse clinical profile,
together with an unsatisfactory response to treatment leading to frequent relapses. Its pathogenesis remains unclear, being
supported by experimental studies with limited evidence. However, they all indicate that EGPA pathogenesis is mainly driven
by Th2 cells (CD4* T cells), showing oligoclonal expansion in active patients, along with a significant increase in serum levels of
chemokines involved in Th2 recruitment and activation. Moreover, some genetic variants associated to Th2 activation have been
identified in these patients. In fact, Th2 cells are the main responsible cell type for eosinophil activation, the core effector cells of
the disease.

Objectives: To investigate transcriptomic changes of Th2 cells in EGPA patients in order to characterize the molecular basis
of EGPA heterogeneity, and to identify pathogenic pathways that could provide clinically useful biomarkers.

Methods: CD4"* T cells were isolated from EGPA patients in remission (BVAS = 0, prednisone dose <7.5 mg/day) (n=23) and
compared to healthy controls (n=14) and non-EGPA asthmatic patients (n=8). Microarray was used to analyze whole transcriptome
signature. Unsupervised hierarchical clustering and PCA were conducted to identify clusters among patients with similar features.
Analysis of transcriptomic changes (GSEA) (p < 0.001, FC >1.5) among the different groups, and GO enrichment analysis
(ShinyGo, KEGG) of the differentially expressed genes (DEGs) were performed. The most interesting DEGs were validated by
gPCR. Two-sample permutation T-test was used for statistical analyses through BRB-ARRAY Tools.

Results: 199 DEGs were found between EGPA and control samples, defining two distinct clusters as evidence in the heatmap
(fig 1A). PCA of all samples further confirmed these two groups (fig 1B). Pathway enrichment analysis showed significant
differences between these two populations regarding Th1, Th2 and Th17 cell differentiation, IL2/STAT5 pathway and IFNa and
IFNy response. gPCR specifically validated IL2/STAT5 pathway through various relevant genes, such as CTLA4, CD81, and LTB,
suggesting a potential role in EGPA pathogenesis.

Image 1. Transcriptomic profile of CD4+ T cells reveals separate clusters. A Heatmap displaying 199 DEGs
between control and EGPA samples. B PCA showing two well-defined clusters revealing distinct gene
expression signatures between populations.

Conclusions: Our study provides transcriptomic evidence that CD4* T cell expression profile is modified in EGPA patients.
GSEA and DEGs show a potential role of different pathways involved in CD4* T cell differentiation and activation, potentially
mediated by IL2/STAT5 pathway.

Disclosures: MCC: research grant from Kiniksa, consulting/educational fees from GSK, AstraZeneca, AbbVie and CSL-Vifor;
GEF: consultant of Vifor and GSK. This study was supported by AEI (PID2020-114909RB-100) and GSK.
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PLENARY SESSION: CLINICALLY RELEVANT OUTCOMES

Assessing the predictive role of monitoring creatinine, hematuria, and proteinuria for renal outcomes

Beatriz Sanchez Alamo’, Kerstin Westman?.

"Nephrology Department, Hospital Universitario del Sureste, Madrid, Spain; 2Department of Clinical Sciences Lund, Division of
Nephrology, Lund University, Lund, Sweden.

Background: Most prognostic factors in anti-neutrophil cytoplasmic antibody-associated vasculitis (AAV) are derived from
baseline clinical-analytical data collected at the time of diagnosis; however, we do not count with prognostic factors throughout
the evolution of the disease. The dynamic nature of AAV makes it challenging to establish consistent prognostic factors that
hold significance across different stages of the disease. The aim of our study was to determine the prognostic significance of
proteinuria, hematuria and serum creatinine monitoring in patients with AAV.

Methods: The dataset included 848 patients with newly diagnosed AAV who participated in 7 RCTs (1995-2012), and median
follow-up time was 8 years (IQR: 2.9-13.6). Creatinine, hematuria, and proteinuria was recorded at baseline, 3, 6, 9, 12, and
18 months after randomization. Kidney outcome was defined as permanent dialysis dependency during follow-up or kidney
transplantation. ROC curves were calculated and screening performance of cut-off scores was evaluated using the Youden Index.
A multivariate Cox regression model was performed to examine the factors associated with the kidney outcome.

Results: Median baseline creatinine was
176 pmol/L (IQR: 97-388.5), 114 pmol/L (IQR:
88-171) at 3 months, 110 ymol/L (IQR: 89-160)
at 6 months, 110 pmol/L (IQR: 89-155) at 12
months, and 102 ymol/L (IQR: 84-132.6) at 18
months. Within 12 months, the AUC of creatinine
was the highest at 0.87 (95% CI: 0.79-0.95; SE:
0.05; p-value: 0.04) to predict kidney outcome.
For the cut-off point of 135 pmol/L, 12-month-
creatinine achieved a sensitivity of 83% and
specificity of 76% (LR+: 3.35, LR-: 0.23). The
lowest AUC corresponded to the baseline
creatinine (AUC: 0.76; SE: 0.04; 95% CI: 0.68-
0.85).

The ROC curves for hematuria, showed that
the highest AUC was found at 9 months (AUC:
0.71; SE: 0.04; 95% CI: 0.64-0.78; p=0.03)
(Figure 1). Examination of the ROC curve of
proteinuria > 0.5/24h, revealed that the highest
AUC corresponded to the baseline determination
(AUC: 0.64; SE: 0.08; 95% CI: 0.48-0.80), but
there was no statistically significant difference
observed among the AUC values of proteinuria
across the monitored periods.

In the multivariable Cox regression
model, MPA diagnosis, 12-month creatinine,
and age > 65 years old were independent
prognostic factors for the kidney outcome.
The model including creatinine at 12 months
was more robust than the model including
baseline creatinine (Harrell’'s C: 0.84 and 0.76,
respectively).

Conclusions: The best diagnostic accuracy
for ESKD in ROC curves was shown by serum
creatinine at 12 months (AUC: 0.87; SE: 0.05;
95% CI 0.79-0.95; p-value: 0.04). Hematuria was a predictor of the kidney outcome of moderate quality (AUC 0.71; SE 0.04;
95% CI: 0.64-0.78), while proteinuria > 0.5g/24h had a modest and non-significant AUC (AUC 0.64; SE 0.08; 95% CI 0.48-
0.80). Reevaluation of renal prognosis at 12 months might be useful to reassess treatment in patients with AAV. These findings
suggest than incorporating biomarker monitoring into clinical-analytical predictive models can provide a more accurate method for
predicting renal outcomes as the disease progresses.

Figure 1. ROC curves for the kidney outcome according to serum creatinine.
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Prediction of Recovery of Kidney Function in Severe ANCA Glomerulonephritis
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Background/ Objectives: In anti-neutrophil cytoplasmic antibody (ANCA) vasculitis, kidney involvement and particularly
kidney failure confer significant morbidity and mortality. Preventing end-stage kidney disease (ESKD) is crucial and an improved
prognostication of recovery of kidney function will enable tailoring treatment to patients’ needs.

Methods: Unadjusted and adjusted multivariable Cox regression analyses were performed, investigating patients of the ANCA
Kidney Risk Score (AKRiS) cohort requiring kidney replacement therapy (KRT) at the time of diagnosis.

Results: Of 1439 patients, 291 patients required KRT at the time of diagnosis and 136 of these recovered kidney function
during follow-up (46.7%). The median age was 63.4 years and 58.4% were of male gender. One hundred and twenty-three
patients were anti-myeloperoxidase positive (42.3%), 137 patients were anti-proteinase 3 positive (47.1%), and 31 patients were
ANCA negative (10.6%). Median creatinine and estimated glomerular filtration rate (¢eGFR) at time of diagnosis were 615mmol/l
and 6.2mls/min. Median AKRiS was 15.0 points and 185 patients developed ESKD (63.2%) during a median follow-up of 3.6
years. Eighty-six patients died during follow-up (29.6%).

Patients recovering kidney function had a median of 22.9% normal and 33.3% crescentic glomeruli, patients remaining KRT-
dependent demonstrated a median of 6.7% normal and 29.3% crescentic glomeruli in their biopsies. The percentage of normal
glomeruli, interstitial fibrosis and tubular atrophy (IFTA), age, creatinine and eGFR associated with recovery of kidney function but
only normal glomeruli percentage and creatinine independently predicted outcome (p<0.001, p<0.001, respectively).

Conclusions: The percentage of normal glomeruli and the initial kidney function predicted kidney function recovery in patients
of the AKRIS cohort who required KRT at the time of diagnosis.

References: None.
Disclosures: None.
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Outcomes after kidney transplantation in anti-Glomerular basement membrane disease
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SCHU Tours, Tours, France; °*CHU de Poitiers, Poitiers, France; "CHU de Rouen, Rouen, France; 8CHU de Rennes, Rennes,
France; *Hopital Necker - APHP, Paris, France.

Background/ Objectives: Anti-glomerular
basement membrane antibody disease-
associated glomerulonephritis (anti-GBM-GN)
can lead to end-stage kidney disease (ESKD),
requiring replacement therapy with dialysis or
kidney transplant (KT). Few studies evaluated
the outcome of these patients after KT. Our aim
was to describe, in comparison with a control
group, the occurrence of the following events:
delayed graft function recovery, graft survival,
relapse, acute rejection, overall survival; and
to study the risk factors associated with these
events.

Methods: This was a retrospective,
multicenter (6 French centers), observational
study including patients who received a KT
between 2005 and 2023 for ESKD secondary
to anti-GBM-GN. Each vasculitis case receiving
a KT was matched with 2 controls, matched on
gender, center, recipient age (+ 5 years) and
transplant period (+ 1 year). Event-free survival
and the associated risk factors were analyzed.

Results: 126 patients were included,
including 42 with anti-GBM-GN and 84 control
patients. The median post-KT follow-up for
vasculitis patients was 95 months. There was
no difference in the occurrence of DGF between
the groups (24 vs 18%, p = 0.5). There was
no difference in graft survival when comparing
both groups (78% vs 82% at 10 years, p = 0.48)
(Figure 1A). Only one patient experienced a
relapse after KT (being anti-GBM negative at the
time of transplantation). There was no difference
in the incidence of acute rejection between the
groups (p = 0.82). There was no difference in
overall survival when comparing both groups
(83% vs 89% at 10 years, p = 0.76) (Figure 1B).

Conclusions: Kidney transplantation is an
interesting option for patients with anti-GBM-
GN: outcomes are similar to those of a matched
population with similar occurrence of acute
rejection, graft loss or death. Moreover, relapse Figure 1. Kidney (A) and overall (B) survival after kidney transplantation.
rate is low. Comparison with a matched anti- Anti-GBM: anti-glomerular basement membrane disease.
GBM-GN population remaining on dialysis would
be of interest to go further.

References: None.
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Agglomerative hierarchical cluster analysis identifies two clusters of Takayasu arteritis based on clinical
phenotype which predict angiographic findings and mortality
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Background/ Objectives: Cluster analysis is a data-driven approach to identify natural patterns of disease which may help
better understand the phenotype of Takayasu arteritis (TAK), a rare large vessel vasculitis. We evaluated whether clusters based
on clinical phenotypes of TAK predict angiographic patterns of disease or mortality.

Methods: From a cohort of TAK, agglomerative hierarchical clustering using Ward method was performed using clinical
features. Optimal number of clusters were identified using elbow method and silhouette method. The hitherto identified clusters
were compared for differences in clinical features, vascular involvement, and Hata’s angiographic subtypes using odds ratios
(OR, with 95% confidence intervals), and for survival [crude, using Kaplan-Meier curves; hazard ratios (HR) with 95% condifence
intervals (95%Cl), adjusted for gender and age of disease onset using Cox regression analyses] using STATA 16.1 I/C.

Results: The optimal number of clusters was two [Ward agglomerative coefficient 0.989; Cluster 1: 111 TAK, mean (SD) age
25.06 (9.97) years, 80.2% females; Cluster 2: 89 TAK, mean (SD) age 25.54 (10.38) years, 65.2% females]. Carotidynia, pulse
or BP inequality, pulse loss, vascular bruits, upper or lower limb claudication, and chest pain were more common in cluster 1,
whereas, hypertension, renal failure, and stroke/TIA were more common in cluster 2. Intrathoracic arteries were more involved in
cluster 1, whereas abdominal vessels were similarly involved in both clusters. Hata’s angiographic subtype V was more common
in cluster 1 (OR 0.45, 95%CI 0.25 — 0.80), whereas, subtype IV was more common in cluster 2 (OR 6.16, 95%CI 1.70 — 22.35).
Over 697 person-years of follow-up (193 patients), cluster 1 had worse survival than cluster 2 (log-rank p value 0.027, Figure 1),
even after adjustment for gender and age of onset (adjusted HR cluster 2 vs cluster 1 0.09, 95%CI 0.01 — 0.78).

Conclusions: Clinical features corresponded to vascular territories which were more common in cluster 1. Hypertension and
renal failure were more common in cluster 2, which correspond to more frequent Hata’s subtype IV in this cluster. Clusters based
on clinical features could predict well the patterns of vascular involvement. Higher adjusted mortality rate in cluster 1 requires
validation in other cohorts of TAK.

References: None.
Disclosures: None.

Figure 1: Kaplan-Meier survival curve based on the clusters identified on clinical phenotypes.
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Outcomes of Intensive Care Patients with Acute Small-Vessel Vasculitis: A 23-year Single-Centre Experience

Arden Dierker Viik', Yiwang Xu', Seerapani Gopaluni?, James Varley?, Lisa Willcocks*, Rona Smith*, David Jayne®*, Rachel Jones*.

'School of Clinical Medicine, University of Cambridge, Cambridge, United Kingdom, 2Department of Medicine, University of
Cambridge, Cambridge, United Kingdom; *Intensive Care Unit, Addenbrooke’s Hospital, Cambridge, United Kingdom; “Vasculitis
and Lupus Clinic, Addenbrooke’s Hospital, Cambridge, United Kingdom.

Background: Patients with acute manifestations of fulminant small-vessel vasculitis (SVV) may require intensive care unit
(ICU) admission, which has been associated with mortality and morbidity'2. We report the outcomes and prognostic factors of
ICU patients with ANCA-associated vasculitis (AAV) and anti-glomerular basement membrane disease (anti-GBM) over a 23-year
period.

Methods: A search of our hospital ICU database between 1999-2022 was performed. Patients with acute manifestations
of new or flaring AAV or anti-GBM disease needing ICU admission were included. Those requiring high dependency care were
excluded. Primary outcomes were mortality and dialysis dependence at 30 days. A case-control analysis (1:4 ratio) matched for
age, gender, APACHE Il score and admission year was performed.

Results: 86 cases (81% AAV, 16% anti-GBM) were identified of which 79% were newly diagnosed. The median APACHE Il
score was 19, with requirement for ventilatory support and continuous venovenous haemodiafiltration in 84% and 67% respectively.
Vasculitis treatments were cyclophosphamide (58%), rituximab (43%) and plasma exchange (71%). 30-day and 90-day mortality
rates were 15% and 26%, respectively. Mortality rate pre-2008 was higher compared to post-2008 (HR: 5.87, 95% CI: 4.84-6.90,
p=0.09), whilst similar improvements were not observed in ICU controls. This coincided with the local introduction of rituximab for
AAV on the ICU. New end-stage kidney disease was observed in 20 (31%) of 90-day survivors.

Conclusion: This single-centre study reports ICU outcomes for patients with fulminant SVV over 18 years. 90-day ICU
mortality improved over time, and was associated with changes in vasculitis treatment protocols.
References:
1. Khan SA, Subla MR, Behl D, Specks U, Afessa B. Outcome of patients with small-vessel vasculitis admitted to a
medical ICU. Chest. 2007; 131(4): 972-6.
2. Kimmoun A, Baux E, Das V, Terzi N, Talec P, Asfar P, et al. Outcomes of patients admitted to intensive care units for
acute manifestation of small-vessel vasculitis: a multicenter, retrospective study. Crit Care. 2016; 20: 27.

3. Demiselle J, Auchabie J, Beloncle F, Gatault P, Grangé S, Du Cheyron D, et al. Patients with ANCA-associated vasculitis
admitted to the intensive care unit with acute vasculitis manifestations: a retrospective and comparative multicentric
study. Ann Intensive Care. 2017; 7(1): 39.

Disclosures: RJ has investigator-initiated study collaboration with Roche and has received research grants from GSK, CSL
Vifor, advisory board fees from CSL Vifor and GSK and Honoraria from Roche. DJ has received research grants from Roche/
Genentech and CSL Vifor.
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Frailty and Associated Outcomes in Patients with Vasculitis

Sebastian Sattui’, John Stadler?, David Cuthbertson®, Renee Borchin®, Christina Burroughs®, Christine Yeung*, Peter Merkel*,
Robert Spiera®.

"University of Pittsburgh, Pittsburgh, United States; 2Vasculitis Foundation, Kansas City, United States; *Health Informatics
Institute, Tampa, United States; “University of Pennsylvania, Philaldelphia, United States; *Hospital for Special Surgery, New
York, United States.

Background/ Objectives: Frailty, a syndrome characterized by an increased vulnerability to stressors, is associated with
increased morbidity and mortality. The objective of this study was to report prevalence of self-reported frailty in patients with
vasculitis, including associations with patient-reported outcomes (PROs) and health outcomes at 1-year follow-up.

Methods: VascStrong was a longitudinal study using the Vasculitis Patient-Powered Research Network, an internet-based
longitudinal cohort. Data elements collected included type of vasculitis, demographics, medications, and PROs, including a patient
global assessment (PGA) and several domains of the Patient-Reported Outcomes Measurement Information System (PROMIS).

Frailty was measured by the FRAIL scale, a 5 domain self-report measure. Patients were classified as robust, pre-frail, and frail
based on 0, 1-2, or =3 criteria, respectively. Frailty was measured at baseline (October 8, 2021 -January 15, 2022) and at 1-year
follow-up (October 28, 2022 - January 26, 2023).

At follow-up, participants reported the occurrence over the prior year of hospitalizations, infections, fractures, and disease
flares. A multivariable logistic regression was performed to identify factors independently associated with frailty in the entire cohort
at baseline.

Results: The baseline survey included 328 responses. The most common diagnoses were granulomatosis with polyangiitis
(39.3%), eosinophilic granulomatosis with polyangiitis (12.5%), microscopic polyangiitis (11.9%). Patients had a mean age of 59.5
years and were predominantly female (71.6%) and non-Hispanic white.

Prevalence of robustness, pre-frailty, and frailty was 36.3%, 42.1%, and 21.6%, respectively. Pre-frail and frail patients reported
worse PROs at baseline and follow-up (Table 1). In the multivariable logistic regression, frailty was independently associated
with female sex (OR 2.78 [95% CI 1.29,5.89]), being overweight (OR 5.02 [95% CI 2.13,11.84]), and obesity (OR 7.34 [95% CI
3.25,16.57]).

At 1-year follow-up, 272/328 participants (82.9%) responded the survey. Prevalence of robustness, pre-frailty, and frailty
was 47.1%, 33.8%, and 19.1%, respectively. The majority of participants were classified similarly to their baseline assessment
(75%, 50.9%, and 66.1% for robust, pre-frailty, and frailty, respectively). However, transitions in frailty between consecutive states
were observed from robust to pre-frail (21.2%), pre-frail to robust (38.9%), pre-frail to frail (10.2%), and frail to pre-frail (25%).
Hospitalizations, infections, and flares were most frequent in participants classified as frail at baseline (Table 1).

Table 1. Patient-reported outcomes and adverse health outcomes among patients with vasculitis
by frailty classification at 1-year follow-up
Outcome Robust Pre-frail Frail p-value
(N =128) (N=92) (N =52)
Patient Global Assessment 2.0 (0.0, 5.0) 4.5(1.0, 6.0) 6.0 (5.0, 8.0) <0.0001
PROMIS domains
Pain intensity* 1.0 (0, 2.5) 3.0(1.0,5.0) 5.5(4.0,7.0) <0.0001
Anxiety** 77.9(71.2,81.6) 73.3 (65.3, 81.6) 68.3 (63.4,71.2) <0.0001
Fatigue 48.6 (46.0, 53.1) 58.8 (51.0, 66.7) 64.6 (60.7, 69.0) <0.0001
Depression 49.0 (41.0, 53.9) 52.9 (45.0, 58.9) 57.3 (49.0, 62.2) <0.0001
Pain Interference 41.6 (41.6, 53.9) 55.6 (41.6, 61.2) 63.8 (58.5, 66.6) <0.0001
Physical functioning 56.9 (45.3, 56.9) 41.8 (36.7, 48.0) 34.4(32.1,36.7) <0.0001
Adverse health outcomes
Hospitalizations 13 (12.0%) 20 (18.5%) 18 (32.1%) 0.0075
Infections 48 (44.4%) 55 (50.9%) 35 (62.5%) 0.0134
Severe infections? 7 (14.6%) 6 (10.9%) 6 (17.1%) 0.7045
Fractures 6 (5.6%) 9 (8.3%) 6 (10.7%) 0.4911
Flares 17 (15.7%) 26 (24.1%) 23 (41.1%) 0.0005
Flares requiring treatment® 9 (52.9%) 20 (76.9%) 16 (69.6%) 0.3698
Data presented as median (interquartile range). *Raw score, scale 0-10. **PROMIS T-score.
aSevere infections were defined as infections requiring hospitalization. °Flares of disease that required changes in immunosuppressive
treatment. PROMIS: Patient-Reported Outcomes Measurement Information System
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Conclusions: Self-reported frailty or pre-frailty is prevalent in the majority of patients with multiple forms of vasculitis. Frailty
is associated with worse PROs and independently associated with female sex, being overweight, and obesity. At 1-year follow-up,
transitions in frailty status were observed in a subset of participants. Frailty and pre-frailty in patients with vasculitis identifies a
subset of patients at higher risk for adverse outcomes.

Disclosures: Sattui: Rheumatology Research Foundation RISE Pilot Award, Bristol Myers Squibb Foundation Winn Career
Development Award (research funding); AstraZeneca and GlaxoSmithKline (research support, clinical trials); Sanofi and Amgen
(consulting and advisory board, funds toward research support).

Merkel: AbbVie, Amgen, AstraZeneca, Boeringher-Ingelheim, Bristol-Myers Squibb, GlaxoSmithKline, InflaRx, Takeda
(consulting and research support); ArGenx, Cabaletta, CSL Behring, Dynacure, HiBio, Janssen, Novartis, NS Pharma, Regeneron,
Vistera (consulting); Eicos, Electra, Forbius, Genentech/Roche, Genzyme/Sanofi, Neutrolis (research support); Kyverna, Q32,
Sparrow (consulting and stock options); UpToDate (Royalties).

Spiera: AbbVie/Abbott, GSK, Novartis (consulting and research support); Amgen, Sanofi (consulting); AstraZeneca,
chemocentryx, corbus, Formation Biologics, Inflarx, Kadmon, Principia (research support).

All others none.

70

Oral
Presentations




21TINTERNATIONAL o o

VASCULITIS

RETRACE-Clustering Creatinine Trajectory and Baseline Features for Predicting End Stage Kidney Disease

Jamsheela Nazeer', James Ng?, Jennifer Scott!, Dearbhail Ni Cathain?, Eithne Riogh', Antonia Buettner®, Angel George', Arthur
White', Mark Little".

"Trinity College Dublin, Dublin, Republic of Ireland; ?Tallaght University Hospital, Dublin, Dublin, Republic of Ireland; *Paracelsus
Medical University, Nuremberg.

Objectives: Patients with ANCA-associated vasculitis (AAV) may experience end-stage kidney disease (ESKD) and mortality.
We aim to investigate the connection between the longitudinal trajectory of creatinine and the occurrence of ESKD and mortality.

Methods: The study included patients with a minimum of two creatinine measurements, encompassing the baseline period
(-14 days to +30 days from the date of diagnosis). Creatinine trajectories were formulated using six months of creatinine readings
from AAV patients with kidney involvement. In instances where a patient had multiple creatinine values within a given month, the
average of those values was employed. Percentage delta creatinine values, representing the percentage difference between a
creatinine value and its baseline, were then calculated.

The K-means algorithm for longitudinal data was employed to cluster the creatinine trajectories of AAV patients[1]. Three
discernible clusters emerged from these trajectories: Impaired, Stable, and Recovered. The quality of clustering was evaluated
using the Calinski-Harabasz Index. Subsequently, we conducted a time-to-event analysis for end-stage kidney disease (ESKD)
and mortality, assessing the survival rates of the clusters over a five-year follow-up period through Kaplan-Meier Survival analysis
(Figure (b)).

Using 17 baseline features of the patients and a random forest algorithm, we predict at baseline the creatinine trajectory of a
patient by predicting the cluster to which their creatinine trajectory belongs.

Results:The study incorporates 268 patients with >1 creatinine values, amounting to a total of 2008 creatinine readings. We
identified three renal trajectory groups: A-stable(134), B-recovered (N=94), and C- impaired (N=40) (Figure(a)). The baseline
features vary across clusters, specifically in terms of creatinine (p<0.001), eGFR (p<0.001), and ENT (p=0.001). The baseline
mean creatinine levels differed significantly among the groups, with Group A at 292, Group B at 394, and Group C at 150. Baseline
Ear-Nose-Throat involvement was present in 43% of patients in Group A, 16% in Group B, and 53% in Group C. When considering
the composite outcome of ESKD and death, substantial variations were noted among the three clusters. Cluster A exhibited a
3-year incidence rate of 23%, Cluster B at 8%, and Cluster C at 28%. Additionally, the 5-year incidence rates were 30%, 19%,
and 42% for Clusters A, B, and C, respectively. The random forest model achieves a cluster prediction accuracy of 65%, utilizing
a training set of 216 samples and a test dataset comprising 52 samples.

Conclusions: We identified three distinct clusters and developed a prediction model based on these clusters for ESKD and
mortality. The features of patients in each group differ, suggesting the potential for personalised care tailored to individuals within
different clusters.

References:

1. Genolini, C., Alacoque, X., Sentenac, M. and Arnaud, C., 2015. kml and kml3d: R packages to cluster longitudinal data.
Journal of statistical software, 65, pp.1-34.

Figure-1.

Cluster A, B and C. Events to time plot: ESKD and Mortality.
Disclosures: MSCA ELITE-S Fellowship.
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Outcomes after kidney transplantation in ANCA-associated vasculitis

Marine Dekervel', Priscille Traversat', Giorgina Barbara Piccoli?, Assia Djema?®, Nicolas Henry*, Philippe Gatault®, Antoine Thierrys,
Dominique Bertrand’, Léonard Golbin®, Dany Anglicheau®, Agnés Duveau', Jean-Francgois Augusto', Benoit Brilland'.

'CHU Angers, Angers, France; 2CH Le mans, Le Mans, France; 3CH de Cholet, Cholet, France; *CH de Laval, Laval, France;
SCHU de Tours, Tours, France; °CHU de Poitiers, Poitiers, France; "CHU de Rouen, Rouen, France; 8CHU de Rennes, Rennes,
France; *Hopital Necker - APHP, Paris, France.

Background/ Objectives: ANCA-associated vasculitis with glomerulonephritis (AAV-GN) can lead to end-stage kidney
disease (ESKD), requiring replacement therapy with dialysis or kidney transplant (KT). Few large studies evaluated the outcome
of these patients after KT. Our aim was to describe, in comparison with a control group, the occurrence of the following events:
delayed graft function recovery, graft survival, relapse, acute rejection, overall survival; and to study the risk factors associated
with these events.

Methods: This was a retrospective, multicenter (6 French centers), observational study including patients who received a
KT between 2005 and 2023 for ESKD secondary to AAV-GN. Each vasculitis case receiving a KT was matched with 2 controls,
matched on gender, center, recipient age ( 5 years) and transplant period (+ 1 year). Event-free survival and the associated risk
factors were analyzed.

Results: 369 patients were included, including
123 with AAV-GN and 246 control patients. The
median post-KT follow-up for all patients was 58
months. There was no difference in the occurrence
of DGF between the groups (18 vs 17%, p = 0.9).
In univariable analysis, graft survival was lower
in the AAV-GN group compared to the controls
(76% vs 81% at 10 years, p = 0.017) (Figure
1A). 10 patients experienced a relapse after KT.
ANCA positivity at the time of transplantation
appeared to be correlated with relapse. There was
no difference in the incidence of acute rejection
between the groups (p = 0.44). In univariable
analysis, overall survival tended to be lower in
AAV-GN patients compared to controls (62% vs
73% at 10 years, p = 0.084) (Figure 1B).

Conclusions: Kidney transplantation is an
interesting option for patients with AAV-GN: the
relapse rate is low, and the occurrence of acute
rejection is comparable to a population of control
patients. However, in AAV-GN, graft survival
and overall survival appear to be poorer than in
control patients. Comparison with a matched AAV-
GN population remaining on dialysis would be of
interest to go further.

References: None.
Disclosures: None.

Figure 1. Kidney (A) and overall (B) survival after kidney transplantation.
AAV: ANCA-associated vasculitis.
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BREAKOUT SESSION: DIAGNOSIS AND CLASSIFICATION OF VASCULITIS
0-058

Application of the EULAR/PRINTO/PRES (Ankara 2008) Classification Criteria for IgA Vasculitis in Adults

Yagmur Bayindir', Peter C Grayson?, Katherine B Gribbons?®, Cristina Ponte*, Joanna C Robson®, Ravi Suppiah®, Raashid A
Lugmani’, Richard A Watts®, Peter A Merkel®, Seza Ozen'.
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Bethesda, Maryland, United States; *Brigham and Women'’s Hospital, Boston, MA, United States; “Universidade de Lisboa, Lisboa,
Portugal; SUniversity of the West of England, Bristol, United Kingdom; ¢Auckland District Health Board, Auckland, New Zealand;
"University of Oxford, Oxford, United Kingdom; 8University of East Anglia, Norwich, United Kingdom; °University of Pennsylvania,
Philadelphia, Pennsylvania, United States.

Background/ Objectives: The 1990 American College of Rheumatology Classification Criteria for Henoch Schonlein purpura
(HSP), now IgA vasculitis (IgAV), relies on non-specific features and does not address the importance of IgA in diagnosis and
pathogenesis of the disease. The 2008 EULAR/Pediatric Rheumatology International Trials Organization/Pediatric Rheumatology
European Society validated classification criteria (known as the Ankara criteria) for HSP/ IgAV. The Ankara criteria have a high
sensitivity and specificity in children. The aim of this study was to examine the application of the Ankara criteria to adults with
possible IgA vasculitis (IgAV).

Methods: This analysis utilized data from the Diagnostic and Classification Criteria for Primary Systemic Vasculitis (DCVAS)
study from patients i) with a diagnosis of IgA vasculitis; or ii) a set of comparators with polyarteritis nodosa, ANCA-associated
vasculitis, cryoglobulinemic vasculitis, or a different small-vessel vasculitis. Only patients for whom the investigator was either
“very confident” or “moderately confident” with the diagnosis were included in the analysis. For this analysis the Ankara 2008
Criteria items were slightly revised as follows: skin involvement or a skin biopsy showing IgA deposition plus one of the following
four criteria: abdominal pain, a biopsy showing IgA deposition, arthritis or arthralgia, and renal involvement (any hematuria and/
or proteinuria).

Results: The data set consisted of 258 cases of IgAV and 258 comparators (16 PAN, 215 AAV, 9 cryoglobulinemic vasculitis,
and 18 other small-vasculitis vasculitis). When the Ankara criteria were tested in the data set, the sensitivity for classifying patients
with IgAV was 90% (95% CI 86% to 93%) and the specificity was 74% (95% Cl 68% to 79%).

Conclusions: When applied to adults with IgAV the Ankara 2008 criteria have good sensitivity but only moderate specificity.
Use of the Ankara criteria in adult patients could help with harmonization of future clinical research projects. Additional analysis
may lead to refinement of the criteria in adults.

References: Ozen S, Pistorio A, lusan SM, et al. EULAR/PRINTO/PRES criteria for Henoch-Schénlein purpura, childhood
polyarteritis nodosa, childhood Wegener granulomatosis and childhood Takayasu arteritis: Ankara 2008. Part II: Final classification
criteria. Ann Rheum Dis. 2010;69(5):798-806. doi:10.1136/ard.2009.116657
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Data driven subclassification of ANCA associated vasculitis — model-based clustering of the FAIRVASC
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"Lund University, Lund, Sweden; 2Trinity College Dublin, Dublin, Republic of Ireland; 3University of Durham, Durham, United
Kingdom; “General University Hospital in Prague, Prague, Czech Republic; *University of Liibeck, Liibeck, Germany; °Jagiellonian
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Background/ Objectives: Subclassification of ANCA-associated vasculitis (AAV) is subject to continued research. Here we
develop a data-driven subclassification of AAV, utilising the large, harmonised cohort developed in the FAIRVASC project.

Methods: We performed model-based clustering of 17 mixed type clinical variables using a parsimonious mixture of two latent
Gaussian variable models. Missing values were imputed using multiple imputation to obtain 10 complete datasets. The optimal
number of clusters and model were decided using Bayesian Information Criterion. Subjects were assigned to the cluster with
highest probability when using the optimal model and number of clusters. Adjusted survival analysis and time—to-event analysis for
end-stage kidney disease were performed to test whether the clusters had prognostic value, using Cox proportional hazards and
Fine-Gray models, respectively. The prognostic value of the cluster affiliations was compared to a classification based on clinical
diagnosis and ANCA specificity respectively using the Akaike Information Criterion.

Results: A total of 3868 patients were included, 2434 (62.9%) and 1434 (37.1%) with granulomatosis with polyangiitis and
microscopic polyangiitis, respectively. We identified five clusters, with distinct phenotype, biochemical presentation, and disease
outcome. Three clusters were characterised by kidney involvement. Cluster 1 (642 [16.6%]), with high C-reactive protein (CRP)
and creatinine level, and variable ANCA type, the predominantly anti-MPO-positive cluster 2 (754 [19.5%]) with limited extra-renal
disease, and the predominantly anti-PR3-postive cluster 4 (639 [16.5%]) with wide extent extra-renal disease. Two clusters were
characterised by relative absence of kidney involvement: the predominantly anti-PR3-positive cluster 3 (1169 [30.2%)]) similar
to cluster 4, but with limited kidney involvement, and the frequently ANCA negative cluster 5 (664 [17.2%)]), with predominantly
ear-nose-throat involvement and low CRP, occurring in younger subjects. Compared to models fitted with clinical diagnosis
or ANCA status, cluster-assignment models demonstrated improved predictive power with respect to both patient and kidney
survival (Table 1).

Conclusions: Our study further reinforces that AAV is not merely a binary construct. Data-driven reclassification of AAV into
five distinct subgroups exhibits higher prognostic value than current approaches. This may enhance sample homogeneity in
mechanistic studies and clinical trials.

Disclosures: None.

Table 1. Cox Proportional hazards models and Fine-Gray models (adjusted for sex and age) for survival and end-stage kidney
disease by cluster assignment, diagnosis and ANCA status.

Survival

HR (95% Cl) HR (95% Cl) HR (95% Cl)
Cluster 5 REF GPA REF PR3/c REF
Cluster 1 3.1(2.1-4.4) MPA 1.5(1.3-1.8) Negative 0.8 (0.6-1.2)
Cluster 2 2.4 (1.7-3.5) MPO/p 1.0 (0.9-1.2)
Cluster 3 1.8 (1.2-2.6)
Cluster 4 2.9(1.8-4.8)
AIC: 9580 AIC: 9621 AIC: 9645

End-stage kidney disease

HR (95% Cl) HR (95% Cl) HR (95% Cl)
Cluster 5 REF GPA REF PR3/c REF
Cluster 1 17.9 (9.1-35.2) MPA 2.0 (1.6-2.4) Negative 1.6 (1.1-2.2)
Cluster 2 12.9 (6.4-26.3) MPO/p 1.7 (1.4-2.1)
Cluster 3 1.4 (0.6-3.0)
Cluster 4 7.2 (2.6-20.2)
AIC: 7110 AIC: 7473 AIC: 7497

HR: Hazard-ratio, Cl: Confidence interval, GPA: granulomatosis with polyangiitis, MPA: microscopic polyangiitis,
PR3/c: Proteinase 3 or c-ANCA positive, MPO/p: myeloperoxidase or p-ANCA positive, AIC: Akaike information criterion.
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Application of the 2022 ACR/EULAR classification criteria in a cohort of 152 patients with microscopic
polyangiitis and granulomatosis with polyangiitis
Jodo Fernandes-Serodio’, Sergio Prieto-Gonzalez?, Georgina Espigol-Frigolé?, Roberto Rios-Garcés?, Verénica Goémez-
Caverzaschi?, Maria C. Cid?, José Hernandez-Rodriguez?.

1Systemic Immune-Mediated Diseases Unit (UDIMS), Hospital Fernando Fonseca, Amadora, Portugal; ?Vasculitis Research Unit,
Department of Autoimmune Diseases, Hospital Clinic de Barcelona, IDIBAPS, University of Barcelona, Barcelona, Spain.

Background/Objectives: The 2022 ACR/EULAR classification criteria for antineutrophil cytoplasmic antibody (ANCA)-
associated vasculitis (AAV) were issued with high sensitivity and specificity.’? Recent studies raised some concerns about its
application in populations with high prevalence of myeloperoxidase (MPO)-ANCA.3# This study aimed to reclassify patients
diagnosed with microscopic polyangiitis (MPA) and granulomatosis with polyangiitis (GPA) by using 2022 ACR/EULAR criteria in
a reference centre.

Methods: Retrospective review of patients previously diagnosed with MPA or GPA according to Chapel Hill Consensus
Conference (CHCC) 2012 definitions and European Medicines Agency (EMA) classification algorithm for vasculitides® (conventional
criteria, MPAcc/GPAcc). All patients were reclassified according to 2022 ACR/EULAR classification criteria (new criteria, MPAnc/
GPAnNc).

Results: Among 152 patients with AAV, 99 (65.1%) had MPO-ANCA, 35 (23%) proteinase 3 (PR3)-ANCA, and 18 (11.8%)
atypical or negative ANCA. 77 (50.7%) patients were diagnosed with MPAcc and 75 (49.3%) as GPAcc. Among GPAcc patients,
33 (44%) had PR3-ANCA, 25 (33.3%) MPO-ANCA, and 17 (22.7%) atypical/negative ANCA. After applying 2022 ACR/EULAR
criteria, 88 (57.9%) patients were reclassified as MPAnc, 51 (33.1%) as GPAnc and 15 (9.9%) patients could not be classified in any
category (Fig. 1). Two patients with GPAcc, having MPO-ANCA and biopsies depicting granulomatous lesions were reclassified
as both MPAnc and GPAnc. Discordant classifications were found in 27 (17.8%) patients, 1 (1.3%) with MPAcc and 26 (17.1%)
with GPAcc, which accounted for 34.7% of patients with GPAcc. Among GPAcc, 12 (16%) patients were reclassified as MPAnc
(all with MPO-ANCA, 7/12 with paranasal disease, 5/12 lung nodules and 3/12 biopsy confirming granuloma). Of the 15 (20%)
unclassifiable patients (5 MPO-ANCA/10 atypical/negative ANCA), 14 were GPAcc, and 11/14 had paranasal disease, 4/14 nasal
crusting, 3/14 lung nodules, and biopsies confirming vasculitis (7/14) or granuloma (4/14).

Conclusions: When applying the 2022 ACR/EULAR criteria in our series of MPA and GPA, with a third of GPA patients having
MPO-ANCA positivity, 34.7% of patients previously diagnosed with GPA were reclassified as MPA or undefined vasculitis. As
suggested by previous studies, 2022 ACR/EULAR criteria for GPA may have lower sensitivity/specificity in populations with a high
proportion of patients with MPO-ANCA.

References: 1. Ann Rheum Dis 2022; 81(3):321-326. 2. Ann Rheum Dis. 2022; 81(3):315-320. 3. Rheumatol 2023; 63
(3):1179-1186. 4. Mod Rheumatol. 2023:road017. 5. Ann Rheum Dis. 2007;66(2):222-7.

Disclosures: No disclosures regarding this work.

Figure 1. Diagnosis of MPA and GPA according to the definitions of CHCC and the EMA classification algorithm (cc)
and classification according to the 2022 ACR/EULAR criteria (nc)
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Using a standardised biopsy evaluation increases the impact of temporal artery biopsy in GCA

Giillii Sandal Uzun, Ozay Gékéz, Betiil Ogiit, Aylin Heper, Riza Can Kardas, Mehmet Akif Oztlirk, Emine Uslu Yurteri, Agkin Ates,
Berkan Armagan, Ahmet Omma, Levent Kilig, Omer Karadag.

Turkish Vasculitis Study Group (TRVaS), Ankara, Turkey.

Background: The Diagnostic and Classification Criteria in Vasculitis (DCVAS) study on the place of temporal artery biopsy
(TAB) in the diagnosis of Giant Cell Arteritis (GCA) was published in 2022. Mononuclear cell infiltration, presence of giant cells
and fragmentation in the internal elastic lamina were defined as histopathological findings associated with definitive vasculitis in
biopsy[1]. In this multicenter study, we aimed to re-evaluate the histopathological findings of patients who underwent TAB with
suspected GCA.

Method: Patients who were diagnosed with GCA by clinicians and underwent TAB between January 2012 and May 2022
were included in the study. Hospital electronic record systems were reviewed, and two patients diagnosed with ANCA-associated
vasculitis were excluded from the study. Available histopathological information in the pathology reports of 90 patients was
evaluated by a pathologist (OG) and a rheumatologist (GSU). The pathology specimens of 36 (40%) patients whose microscopic
findings were not specified in the pathology reports were re-evaluated. The demographic and clinical characteristics of the patients
and histopathological findings as a result of TAB were recorded. Patients were divided into definitive vasculitis-GCA and non-
definitive-GCA groups, and their clinical and demographic characteristics were compared [1].

Results: The mean age at diagnosis of the 90 patients with GCA was 69.8 (+8.5) years, and 52.2% were female. 80.9% of
the patients had at least one cranial symptom or finding. On initial review of pathology reports, 66 (73.3%) patients had definitive
vasculitis. The criteria were examined according to independent histopathological findings associated with definitive vasculitis in
the DCVAS cohort; definitive vasculitis was present in 76 (84.4%) patients. There was at least one definitive finding of vasculitis
in 10 (41.6) of 24 patients whose pathology report was negative. The ROC analysis showed that biopsy length had diagnostic
value in predicting the diagnosis of definitive vasculitis (AUC: 0.778, 95% CI: 0.65-0.89, p 0.001). In those with a biopsy length of
greater than 1 cm, sensitivity was 76.5%, specificity was 64.3% and PPV was 92%. PPV was increased to 97% in patients with a
biopsy length of more than 2 cm. In multivariate analysis, the most significant factor associated with definitive vasculitis was biopsy
length (OR: 1.18 (1.06-1.31), p=0.002).

Conclusions: Although temporal artery biopsy is the gold standard for diagnosis, evaluation of histopathological findings is
not standardised. Histopathological criteria based on the DCVAS cohort may be useful in defining definitive vasculitis. The length
of the biopsy is the major factor in determining definitive vasculitis.

Table. Factors associated with the diagnosis of definitive vasculitis.

Risk factors OR RR (%95 CI) p
Age at the TAB 1.04 (0.96-1.12) 0.26
Gender 1.68 (0.4-7.1) 0.47
CRP 1.44 (0.7-12) 0.81
ESR 0.74 (0.5-9.8) 0.7
Corticosteroid usage before TAB 0.56 (0.13-2.4) 0.4
Biyopsy length, 7.7 (1.8-26) 0.004
Biopsy length, mean (SD) 1.18 (1.06-1.31) 0.002
Abbreviation: CRP, C-reactive protein; ESR, Erythrocyte sedimentation rate; TAB, Temporal artery biopsy; SD: Standard deviation
OR: Odds ratio; RR: Relative risk; Cl: Confidence interval;

Reference

1. Putman, M.S., et al., Clinicopathologic Associations in a Large International Cohort of Patients With Giant Cell Arteritis.
Arthritis Care Res (Hoboken), 2022. 74(6): p. 1013-1018.
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How giant cell arteritis ultrasound diagnostics may profit from phantom research

Hanneke Maan', Erik Groot Jebbink?, Celina Alves®.

"Hospital Group Twente, Rheumatology Department and University of Twente, Multi-Modality Medical Imaging group, Almelo,
Enschede, Netherlands; ?University of Twente, Multi-Modality Medical Imaging group, Enschede, Netherlands; *Hospital Group
Twente, Rheumatology Department, Almelo, Netherlands.

Background/Objectives: Giant cell arteritis (GCA) is a vasculitis affecting, among others, the a.axillaris and a.temporalis.
Untreated, it can lead to severe complications, such as permanent blindness. Currently, GCA may be diagnosed with ultrasound
(US). [1] With a 43-83% sensitivity and a 81-100% specificity [2], diagnostic properties might be improved. US techniques used in
other disciplines could improve these properties. However, exploring and implementing new techniques can be challenging. Given
the urgency of treating GCA and its low incidence, there is little room for learning by trial and error. A tissue mimicking phantom
could aid when testing new techniques. Therefore, we aim to develop a vessel phantom for testing, training and parameter
finetuning of US techniques in context of GCA. Feasibility of the phantom will be assessed on the ability to visualize the vessel
wall with conventional US.

Method: A tissue mimicking phantom was created using medical gelatin (gel #0, Humimic Medical, Greenville, SC, USA). The
acoustic properties are: density: 880.4 kg/m?; speed of sound: 1449 m/s; Young’s modulus: 0.57 MPa. We created two vessel
geometries (Figure 1). Firstly, a straight pipe phantom with a diameter similar to that of the a.axillaris and a.temporalis. Secondly,
a segmented a.axillaris from a computed tomography angiogram, to create realistic curvature, tortuosity, vessel wall and diameter.
The vessel was 3D printed with flexible 80A resin (Formlabs Inc., Somerville, MA, USA) and has a 1.0 mm wall (Figure 1c). The
gelatin was poured around the vessel. A pulsatile pump was attached to the phantom to mimic blood flow with a.axillaris flow
velocities (171 + 20 mL/min) [3]. B-mode images were made of the phantom.

Results: A clear B-mode image of the phantom’s vessel was made, including geometry and wall. The straight pipe phantom
shows lumen delineation from surrounding tissue. The wall of the 3D printed vessel phantom was measured at 1.06 mm (Figure
1d), slightly different from the 1.0 mm printed vessel wall. An average flow velocity of 159 mL/min was measured, similar to the
a.axillaris.

Conclusion: The phantom provided a visible vessel using B-mode imaging. It measured a similar wall thickness to the printed
vessel wall. Such a phantom may help implement novel techniques in context of GCA. In nearby future we will explore contrast
enhanced US and 3D tomographic US as novel US techniques for GCA.

Figure 1 A) Straight pipe phantom with similar diameters to the a.axillaris (g 6.0 mm) and a. temporalis (g 1.7 mm) B) US image
of a straight pipe, similar to the a.temporalis diameter C) Phantom with representative a.axillaris geometry. D) US image of the
phantom with measured vessel wall.

References:

1. Dejaco C, et al., EULAR recommendations for the use of imaging in large vessel vasculitis in clinical practice. Ann
Rheum Dis, 2018. 77(5): 636-643

2. Duftner C, et al., Imaging in diagnosis, outcome prediction and monitoring of large vessel vasculitis: A systematic
literature review and meta-Analysis informing the EULAR recommendations. RMD Open, 2018. 4(1)

3. Walther G, et al., Femoral and axillary ultrasound blood flow during exercise. Med Sci Sports Exerc, 2006. 38(7): 1353-
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Diagnostic performance of short and long ['®F]JFDG-PET acquisition in giant cell arteritis
Marieke Van Nieuwland', Pieter Nienhuis?, Gijs Van Praagh?, Karolina Markusiewicz®, Edgar Colin’, Kornelis Van Der Geest?, Nils
Wagenaar', Elisabeth Brouwer?, Celina Alves’, Riemer Slart?.

"Hospital Group Twente, Almelo, Netherlands; 2University Medical Center Groningen, Groningen, Netherlands; *Medical University
of Warsaw, Warsaw, Poland.

Background/Objectives: In giant cell arteritis (GCA), assessment of the cranial arteries using [®F]fluorodeoxyglucose (['®F]
FDG) positron emission tomography (PET) combined with low-dose computed tomography (CT) may be challenging. This study
aims to investigate the diagnostic performance of prolonged ["®F]FDG PET/CT acquisition time on detectability of GCA compared
to short acquisition time.

Methods: Patients with suspected GCA were recruited from the Hospital Group Twente GCA Early in Twente (ZGT GET)
cohort in a nested-case control study. Patients who underwent ["®F]JFDG PET/CT with both short (2 min; SAT) and long acquisition
time (5 min; LAT) were included in this study. Two nuclear medicine physicians (NMPs) reported GCA by overall image impression
(gestalt) (1) and total vascular score (TVS) of the temporal artery (TA), maxillary artery (MA) and vertebral artery (VA) (2)".
Additionally, FDG uptake was assessed semi quantitively by measuring maximum standardized uptake value corrected for lean
body mass (SULmax) (3)2. The reference standard was clinical diagnosis after six months, blinded for imaging results.

Results: In total, 38 patients were included, of whom 20 had GCA. Sensitivity and specificity for GCA on SAT scans were
80% and 72%, respectively for NMP#1 and 55% and 89% for NMP#2 based on gestalt assessment. On LAT scans this was 65%
and 83%, and 75% and 83%. When using TVS, LAT showed similar sensitivity and higher specificity as gestalt (94% for both
NMPs). Semi quantitative assessment also resulted in higher specificity in LAT, but sensitivity was lower (Table 1). Inter-observer
agreement was higher in LAT scans for both gestalt assessment and TVS (Fleiss Kappa 0.49 to 0.79 for gestalt and 0.79 to 0.89
for TVS). Intra-observer agreement was higher in LAT scans compared to SAT scans.

Conclusions: Inter- and intra-observer agreement were higher using LAT. Specificity of ['®®F]FDG PET/CT improved on LAT
when using TVS or a semi quantitative assessment compared to gestalt. As TVS had similar sensitivities but higher specificities
compared to gestalt using LAT, LAT combined with TVS can decrease the number of false positives.

References:

1. Nielsen BD, Hansen IT, et al. Simple dichotomous assessment of cranial artery inflammation by conventional 18F-FDG
PET/CT shows high accuracy for the diagnosis of giant cell arteritis: a case-control study. Eur J Nucl Med Mol Imaging.
2019 Jan;46(1):184-193.

2. van Praagh GD, Nienhuis PH, et al. Toward Reliable Uptake Metrics in Large Vessel Vasculitis Studies. Diagnostics
(Basel). 2021 Oct 26;11(11):1986.
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Short acquisition time Long acquisition time

A NMP #1 NMP #2 NMP #1 NMP#2
Gestalt g gg Pos  Neg Pos  Neg Pos  Neg
GCA 16 4 seE0% | 11 9 5255% 13 7  sees% [ 15 H 5275%
(n=20) X

(58-22) (34-78) (43-82) (53-83)
No GCA 5 i3 Sp 72% 2 16 Sp 89% 3 15 Sp B3% 3 15 Sp B3%
(n=18)

(49-88) (67-28) (61-04) (61-54)
B NMP #1 NMP #2 NMP #1 NMP#2
VS Pos  Neg Pos  Neg Pos  Neg Pos Neg
GCcA 12 5 se70% | 13 7 52 65% 14 7 se70% [ 12 3 Se 60%
(n=20)

(48-83) (43-82) (48-85) (39-78)
No GCA 3 15 Sp 83% 2 16 Sp 89% 1 17 Sp 94% 1 17 Sp2a%
(n=18)

(61-24) (67-38) (74-100) {74-100)
c Pos Neg Pos Neg
SULmax
Gea 18 2 Se 90% 12 8 S2 60%
(n=20)

{70-98) (39-78)
No GCA 7 11 Sp61% 1 17 Sp8a%
(n=18)
{39-80) (74-100)

Table 1 Diagnostic performance in terms of sensitivity and specificity (95% CI) for (1) gestalt assessment (2)
total vascular score and (3) highest cranial artery SULmax.
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Lung Granulomas in Murine GPA are Induced by MPO-ANCA and Begin as Microabscesses that Evolve into
Granulomas

Peigi Hu, Hong Xiao, Marco Alba, Hannah Atkins, John Gomez, Claire Doerschuk, Ronald Falk, J. Charles Jennette.
UNC Chapel Hill, Chapel Hill, United States.

Background/Objectives: The association of ANCA with the pathogenesis of GPA granulomatosis has not been elucidated.
Both myeloperoxidase (MPO)-specific autoantibodies and MPO-specific T cells have been incriminated. Our objective was to
document that MPO-ANCA IgG (even in the absence of functional T cells) can induce lung granulomatosis, and to understand the
pathogenic mechanisms.

Methods: B6 wild type (WT) mice received i.v. ANCA specific for myeloperoxidase (MPO-ANCA) IgG on day 0 and day 1, and
intratracheal (i.t.) lipopolysaccharide (LPS) on day 0. Pairs of mice were euthanized on days 1, 2, 3, 5, 7 14 and 21; and lung and
kidney tissue obtained for pathologic evaluations. Lung neutrophil, macrophage and T cells in lung lesions were evaluated by light
microscopy and immunohistochemistry (IHC) using antibodies for neutrophils (NIMP-R14 and Ly6g), macrophages (F4/80), and
T cells (CD3). Quantitative image analysis was performed on discrete lesions using Definiens Architect XD 64. Lungs harvested
on day 7 from another group of mice with similarly induced GPA (n=5), LPS only mice (n=5), or naive mice (n=5) were digested
to release leukocytes for flow cytometry using markers for lung alveolar, interstitial, and inflammatory macrophages; neutrophils
(including Siglec F+ neutrophils), and lymphocytes. Another group of 4 recombination activating gene 2 protein knockout (Rag2
KO) mice received i.v. MPO-ANCA x 2 +i.t. LPS and were evaluated on day 7 for kidney and lung disease.

Results: By day 7, all WT and Rag2 KO mice that received double dose MPO-ANCA IgG and i.t. LPS developed
glomerulonephritis (GN) and lung granulomatosis. IHC demonstrates lesion progression from microabscesses to granulomas.
Figure 1 shows a day 2 microabscess (A, B), a Day 7 granuloma C&D), and multiple day 7 low magnification granulomas (E,
arrows). Fig. 1F shows quantitative IHC data demonstrating that discrete lung lesions at day 1 and 2 contained predominantly
neutrophils (C/W microabscesses), with macrophages becoming predominant by day 5 (C/W granulomas). Inflammation (i.e.
number of leukocytes) remitted at later time points and replaces with fibrosis as serum MPO-ANCA declined. Flow cytometry of
leukocytes from 7 day GPA whole lungs digests confirmed a predominance of macrophages (Fig. 1G), especially inflammatory
macrophages versus alveolar or interstitial macrophages (data not shown). Siglec F+ neutrophils were only detected in lungs with
late phase granulomas (data not shown). Rag2 KO mice with no functioning T cells developed NCGN and lung granulomatosis
no different than WT mice.

Conclusions: A mouse model of GPA shows that lung granulomatosis can be induced by MPO-ANCA IgG, and that the
lesions begin as capillaritis and microabscesses, and quickly evolve into granulomas within 7 days. T cells are not required at
sites of granuloma formation.

Disclosures: None.
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Neutrophil proteases and free fatty acids mediate giant cell and granuloma formation in GPA: implications
for therapy

Scott Henderson', Harry Horsley?, Paul Frankel?, Maryam Khosravi*, Talya Goble?, Stephen Carter®, Marilina Antonelou®, Rhys
Evans®, Xiang Zhang®, Hsi-Hsien Lin®, Tai-Ying Chu’, Siamon Gordon?, Alan Salama®.

'Freeman Hospital, Newcastle, United Kingdom,; 2UCL Centre for Kidney and Bladder Health, London, United Kingdom; SUCL,
London, United Kingdom; “Royal Free Hospital And UCL, London, United Kingdom; SUCL Kidney and Bladder Health, London,
United Kingdom; Chang Gung University, Taipei, Taiwan; “Chang Gung University, Tapei, Taiwan; 8University of Oxford, Oxford,
United Kingdom; °Royal Free Hospital And UCL Kidney and Bladder Health, London, United Kingdom.

Background: Granulomatosis with Polyangiitis
(GPA) and microscopic polyangiitis (MPA) are
autoimmune vasculitides associated with anti-
neutrophil cytoplasm antibodies (ANCA) that
target proteinase-3 (PR3) or myeloperoxidase
(MPO) found within neutrophils and monocytes.
Granuloma are exclusively found in GPA, and form
around multinucleate giant cells (MGC), at sites of
microabscesses, containing apoptotic and necrotic
neutrophils. Some monocyte proteins and cytokines
are known to be fusogenic for MGC. We investigated
the role of PR3, elastase and their receptors as well
as free fatty acids and CD36 in stimulating giant cell
and granuloma formation.

Methods: We stimulated purified monocytes
and whole peripheral blood mononuclear cells
from patients with GPA, MPA or healthy controls
with PR3, elastin, MPO or palmitic acid (a free
fatty acid) and visualised multinucleate giant cell
and granuloma-like structure formation using light-,
confocal- and electron-microscopy, as well as
measuring cell cytokine production. We investigated
expression of PR3 and free fatty acid binding
partners on monocytes and tested the impact of their
inhibition. Finally, we injected zebrafish with PR3
and characterised granuloma formation in a novel
animal model.

Results: In vitro, PR3 and elastase, but not
MPO, promoted monocyte-derived MGC formation
using cells from GPA- but not from MPA-patients
(Figure), and this was dependent on soluble IL-6,
as well as monocyte MAC-1 and protease activated
receptor-2 (PAR-2), found to be overexpressed
on GPA patients’ cells. Additionally, Palmitic acid
binding CD36, which was overexpressed on patients monocytes and found at higher levels in the sera of GPA patients, mediated
MGC formation but stimulated Macrophage Inhibition Factor production rather than IL-6. PBMCs stimulated by PR3, formed
granuloma-like structures with central MGC surrounded by T cells. This effect of PR3 was confirmed in vivo using Zebrafish and
was inhibited by niclosamide, a STAT3-IL-6 pathway inhibitor.

Conclusions: Neutrophil proteases and fatty acids promote MGC and granuloma formation in GPA patients, who have
increased levels of PR3 binding partners and CD36 on their. These data provide a mechanistic understanding of granuloma
formation in GPA and a rationale for novel therapeutic approaches targeting IL-6 and MIF.

References:

1. Laura Helming, Julia Winter, and Siamon Gordon The scavenger receptor CD36 plays a role in cytokine-induced
macrophage fusion, J Cell Sci. 2009 Feb 15; 122(4): 453-459.

2. Henderson SR, Horsley H, Frankel P, Khosravi M, Goble T, Carter S, Antonelou M, Evans RDR, Zhang X, Chu TY,
Lin HH, Gordon S, Salama AD. Proteinase 3 promotes formation of multinucleated giant cells and granuloma-like
structures in patients with granulomatosis with polyangiitis. Ann Rheum Dis. 2023 Jun;82(6):848-856.

Disclosures: None.




21TINTERNATIONAL o o

VASCULITIS

Human MPO-ANCA induces crescentic glomerulonephritis in mice expressing human MPO and FcyRlla
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Background/Objectives: Polyclonal mouse anti-mouse myeloperoxidase (MPO) ANCA-like antibodies, raised in Mpo’- mice,
induce glomerulonephritis when injected into naive mice. However, in vivo experimental evidence for a pathogenic role of human
MPO (hMPO) ANCA in ANCA-associated vasculitis (AAV) is lacking. We hypothesized that hMPO-ANCA would induce nephritis in
humanized mice knocked in for h(MPO and hPR3 and transgenic for human FcyRlla (with intact mouse FcyRs).

Methods: Immunoglobulin G (IgG) fractions were purified from first plasma exchange effluents of 7 patients with active MPO-
AAV and high titres of MPO-ANCA. Neutrophils from healthy individuals were treated with cytochalasin C and tumor necrosis factor,
then stimulated with either control human IgG or MPO-AAV patient IgG. Neutrophil reactive oxygen species (ROS) production was
assessed by flow cytometry. For in vivo experiments, mice were primed with granulocyte-colony stimulating factor (G-CSF, 6 mg
daily s.c. for 6 days, beginning 3 days prior to IgG transfer). Female hMPO.hPR3.hFcyRlIla mice (N=9) were injected i.v. with a
patient h(MPO-ANCA IgG fraction on day 0 (and 1 hour later, lipopolysaccharide [LPS] 0.5mg/g, i.p.), and day 1 (3.2mg IgG/dose).
Control mice (N=3) received G-CSF, LPS and the same doses of control human IgG. Experiments ended 6 days after hMPO-
ANCA or control IgG injection. A glomerular crescent was defined as two or more layers of cells in Bowman’s space.

Results: Primed neutrophils produced more ROS after stimulation with 4 of 7 patient IgG samples (mean fluorescence intensity
[MF1] of 4 positive samples 3137), compared with control IgG (MFI 208). The MPO-ANCA IgG fraction inducing the highest ROS
production (MFI 7203) was selected for in vivo experiments. Six days after MPO-ANCA injection, all hMPO-ANCA treated mice
developed crescentic glomerulonephritis, with 1524% (mean+SD) of glomeruli developing crescents. Control mice did not develop
glomerular disease. All LIMPO-ANCA treated mice developed (dipstick positive) microscopic hematuria, but no control mouse was
urinary dipstick positive for blood. Mice receiving MPO-ANCA developed albuminuria (urine albumin:creatinine ratio 72.7468.1 vs
6.4+3.1 pyg/umol, P<0.05). Serum urea was higher in hMPO-ANCA treated mice (15.6+1.8 vs 12.1+£0.9 mmol/L, P<0.05).

Conclusions: Human MPO ANCA induces glomerulonephritis in mice expressing hMPO and hFcyRlla, demonstrating the
in vivo pathogenicity of hMPO-ANCA. This humanized MPO-AAV model may be useful in further dissecting the nature of the
pathogenicity of hANCA, its associated injury and potential therapeutic targets.

Disclosures: MHD received National Health and Medical Research Council (NHMRC) Scholarship (2022102). ARK has
received NHMRC Investigator and EU grants (2008921, 1115805). The work was initiated as part of the EU RELENT Horizon
20/20 consortium (ARK). ARK has received lecture fees from Vifor Pharma and research funding from Vifor Pharma, Visterra,
Toleranzia, Variant Bio and CSL Ltd.
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The sequential carbonyl derivatives and hydrazones adduct formation on myeloperoxidase contribute to
development of auto-antigenicity

Gang Xi', Elizabeth A Mclnnis', Olivier Lardinois?, John S Poulton’, Dhruti Chen', Evan M Zeitler', Eveline Y Wu?3, Vimal K Derebail',
Ronald J Falk®.

"University of North Carolina at Chapel Hill, UNC Kidney Center, Chapel Hill, United States; ?National Institute of Environmental
Health Sciences, NIH, Research Triangle Park, United States; *University of North Carolina at Chapel Hill, Department of
Pediatrics, Chapel Hill, United States.

Background/objectives: Hydralazine exposure, an anti-hypertensive agent and a carbonyl scavenger, is associated with the
development of ANCA vasculitis'. We propose a pathogenic mechanism for hydralazine associated ANCA vasculitis hinging on
formation of hydrazones adduct on myeloperoxidase (MPO), the primary immunogen for MPO ANCA?Z.

Methods: In vitro hydralazine studies were performed using horse heart metmyoglobin (Mb) and human MPO. Hydralazine
modified Mb was digested by trypsin and peptides were analyzed with reverse phase HPLC and electrospray mass spectrometry.
In addition, hydralazine modified MPO was separated using PAGE gels and the hydrazones adduct was detected using an
anti-hydralazine antibody. Commercially anti-MPO antibodies recognizing different portions of MPO were used to investigate
the conformational change of the MPO heavy chain after hydralazine modification. In addition, an immunoprecipitation assay
was performed to detect hydrazones adduct on circulating MPO from patients. Furthermore, anti-MPO IgM and IgG antibodies
were measured using ELISAs. Purified IgM and IgG from patients and healthy controls’ plasma were investigated their ability to
recognize control MPO or hydralazine modified MPO.

Results: In vitro studies showed that carbonyl derivatives formation on primary amines of a protein in the presence of aldehydic
products, such as acrolein, is required for hydralazine to bind a protein. Mass spectrometry data showed that hydralazine bound
to a carbonyl group of Mb. Under similar conditions, hydrazones adduct was formed on MPO. Importantly, the hydrazones adduct
on MPO could be detected in plasma from hydralazine associated ANCA patients but not from patients with non-hydralazine
associated ANCA patients or healthy subjects. Using multiple commercially available anti-MPO antibodies, we demonstrated that
hydrazones adduct formation on MPO resulted in conformational changes. In addition, purified IgG and IgM autoantibodies from
hydralazine associated ANCA patients were reactive against hydralazine modified MPO.

Conclusions: Under appropriate reactive conditions, hydrazones adduct was able to be formed on MPO in some subjects
who were exposed to hydralazine. In addition, hydrazone adduct induced MPO conformational changes. These changes may
facilitate autoantibody generation, leading to hydralazine associated ANCA vasculitis.
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Background/ Objectives: Treatments targeting B cells are highly effective in ANCA vasculitis, though we do not know how
long or if all B cells need to be eliminated for effective maintenance of remission. Autoantigen specific cells are a small but key
subset of lymphocytes in the ANCA immune response. We hypothesized that circulating antigen-specific B cells can be isolated
to profile relevant B-cell receptors (BCR) in patients with MPO-ANCA vasculitis. Identifying recurrence of autoantigen specific B
cells would allow clinicians to monitor patients at risk for disease relapse and target therapy only with occurrence of pathogenic B
cells, thus mitigating risk of infection or off-target effects.

Methods: Peripheral blood mononuclear cells (PMBCs) were isolated from healthy individuals and patients with active MPO-
ANCA vasculitis (identified by clinician review and defined by biopsy proven organ involvement or BVAS>0 at time of sample
and elevated MPO-ANCA titers). Fluorescent MPO tetramers were validated for specificity to isolate MPO-specific cells. Control
tetramers were used to exclude binding to any non-MPO tetramer component. Thawed cryopreserved PBMCs were incubated
with tetramers and enriched for fluorophore -binding cells prior to flow cytometry sorting to obtain MPO-tetramer positive (Tpos)
cells. Control populations included MPO-tetramer negative cells (Tneg) and B cells recovered from residual fluorophore-negative
cells (Aneg). Cells were expanded in vitro with antigen stimulation and underwent RNA isolation for library preparation and bulk
BCR sequencing (lllumina MiSeq). A sensitive ELISA assay was developed to test MPO-ANCA IgG in culture supernatant.

Results: PBMCs cultured with MPO for 14 days could maintain and increase MPO-specific cells (Fig 1A). Cryopreserved
PBMCs from four patients with active disease and three healthy individuals were used to isolate and expand cells in vitro. Cell
culture supernatants from in vitro expanded Tpos cells from patients had higher levels of anti-MPO IgG compared to other cell
subsets (Tneg and Aneg) and healthy individuals (Fig 1B). Antigen specific B cells (Tpos) did not share significant sequence
overlap with Tneg or Aneg control populations. In the MPO-specific (Tpos) B cell population, patient samples were found to have
more sequence (complementarity determining region, CDR3) overlap compared to samples from healthy individuals (Fig 1C) as
reflected in higher Morosita-Horn overlap index scores.

Conclusions: MPO tetramers can be used to isolate autoantigen specific B cells in patients with vasculitis. B cell repertoire
results are consistent with clonal expansion in MPO-specific B cells (Tpos) cells and CDR3 overlap in MPO patients but not healthy
individuals. Additional single cell sequencing from patients during active disease and remission will yield repertoire information to
identify shared clonotypes to monitor disease specific B cell activity and guide therapy.

Disclosures: None.

Figure. A) In vitro expansion of MPO-positive B cells B) MPO-ANCA in culture supernatant C) CDR3 overlap
in healthy controls (HC) and ANCA vasculitis patients (MPO) by Morosita-Horn overlap index.
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Unraveling the Impact of TSST-1 on T and B Cell Responses in Granulomatosis with Polyangiitis: Insights
into Disease Pathogenesis and Progression
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Background/ Objectives: Granulomatosis with polyangiitis (GPA) is a systemic relapsing auto-immune vasculitis, associated
with anti-neutrophil cytoplasmic autoantibodies (ANCAs) directed against proteinase-3 (PR3). While the cause of the disease
and relapse remains elusive, previous studies have demonstrated the association between staphylococcal superantigens,
predominantly toxic shock syndrome toxin-1 (TSST-1), and the highest risk of relapse (1, 2). However, the extent to which TSST-
1 contributes to GPA pathogenesis is currently unknown. Here, we assessed the impact of TSST-1 on T and B cell responses in
GPA patients.

Methods: The frequency and the phenotypic characteristics of TSST-1-reactive VB2 Th-cells were analyzed by flowcytometry
in peripheral blood mononuclear cells (PBMCs) isolated from 63 GPA patients in remission, of whom 30 S. aureus carriers (SA+)
and 33 non-carriers (SA-) patients, along with 24 age- & sex-matched healthy controls (HCs). To evaluate the impact of TSST-1
on Th cell response, patient's PBMCs were stimulated in vitro with either TSST-1 or other SA-virulence factors (SEA, SEB, PGN,
LTA), and intracellular cytokine production (IL-4, IFN-y, IL-17, IL-21) was assessed in CD4 Th-cells using fluorescent barcoding
assay. For assessing the impact of TSST-1 on B cell response, a fraction of cells was stimulated with TSST-1 in the presence of
BAFF for 14 days, and IgG and ANCA production was measured in culture supernatants by ELISA and Phadia EliA, respectively.
Additionally, levels of anti-TSST-1 antibodies and total IgG were measured in plasma using ELISA.

Results: Frequencies of circulating TSST-1-reactive V2+ Th-cells were significantly higher in both SA- and SA+ GPA-patients
compared to HCs. These VB2+ Th-cells exhibit markers of effector memory cells (CD45RO+CCR?7-). Upon in vitro stimulation,
frequencies of IL-4, IFN-y, IL-17, and IL-21 producing Th cells in response to SEA, SEB, PGN, LTA were similar between SA+ and
SA- patients. Notably, a significant increase in the frequency of IL-21- producing Th-cells in response to TSST-1 was observed
in SA+ GPA-patients compared to SA- GPA-patients. Importantly, TSST-1 induced the production of both IgG and PR3-ANCA in
vitro. Meanwhile, the levels of anti-TSST-1 antibodies were significantly decreased in the plasma of SA+ GPA-patients, compared
to those in HCs.

Conclusions: GPA-patients have an inadequate humoral immune response to TSST-1, which hampers the ability to eliminate
this superantigen. The persistence of TSST-1 may subsequently contribute to the production of ANCAs by inducing IL-21 secretion
in Th cells, thereby promoting disease progression and severity in patients with GPA.

References:

1. Stegeman, C A et al. “Association of chronic nasal carriage of Staphylococcus aureus and higher relapse rates in
Wegener granulomatosis.” Annals of internal medicine vol. 120,1 (1994): 12-7.

2. Popa, E R et al. “Staphylococcal toxic-shock-syndrome-toxin-1 as a risk factor for disease relapse in Wegener’s
granulomatosis.” Rheumatology (Oxford, England) vol. 46,6 (2007): 1029-33.
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ANCA-Associated Vasculitis at Children’s Hospital Colorado: Pediatric Patient Characteristics, Clinical
Course, and Outcomes
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Background/Objectives: Anti-neutrophil cytoplasmic antibody-associated vasculitis (AAV) is an understudied, chronic
inflammatory disease in children with significant morbidity and mortality. There are few large pediatric cohorts described and no
large observational studies or randomized controlled trials to guide management. Our hospital serves the vasculitis community
across a seven state catchment area in the United States.

Methods: Retrospective chart review was completed using electronic medical records of patients managed from 2002-2023 at
a single institution. Patients diagnosed with AAV at less than 18 years old were identified using ICD-9 and -10 diagnosis codes and
confirmed based on provider documentation. Data was manually entered into a HIPPA-compliant REDcap database. Descriptive
statistics were then completed to determine means and proportions.

Results: There were 91 children with AAV identified, 62 (68.1%) with granulomatosis with polyangiitis (GPA) and 29 (31.9%)
with microscopic polyangiitis (MPA) (Table 1). 8 patients had eosinophilic GPA and were not included for analysis. 74 of the
children identified were diagnosed after 2010. The cohort is demographically diverse with a mean age of 13.6 years at diagnosis.
The majority were female. Many patients were severely ill with diffuse alveolar hemorrhage (43.8%), glomerulonephritis (59.6%),
and airway stenosis (11.8%) and required mechanical ventilation (17.6%) and dialysis (27.5%). Lab abnormalities were common.
Many patients underwent chest CTs (62.9%) and tissue biopsies, including lung (9%), sinus (6.7%), and renal (45.5%) biopsies.
Almost all patients received rituximab (93.3%) while cyclophosphamide (43.3%), azathioprine (37.8%), and mycophenolate
(21.3%) were also received. Proportions were also determined for those with GPA only and MPA only.

Conclusions: This is one of the largest described single center cohorts of children diagnosed with AAV in the world. Many
children presented with severe manifestations including diffuse alveolar hemorrhage, glomerulonephritis, and airway stenosis
requiring intubation and dialysis. Future studies will compare these results to the international pediatric and adult literature, assess
the fit of classification criteria, and assess management trends over time. More research efforts must be dedicated to the pediatric
vasculitis community moving forward.

References: None.

Table 1. Characteristics, Clinical Course, and Outcomes for Patients Diagnosed with ANCA-Associated Vasculitis
in Childhood at Children’s Hospital Colorado

ANCA-Associated Vasculitis Disease Type
Characteristic All Granulomatosis with Microscopic Polyangiitis
N=91 Polyangiitis N=29
N =62
Mean (standard deviation) or n (percentage)
Age at diagnosis 13.6 (2.8) 14.2 (2.1) 12.5 (3.7)
Sex (Female) 56 (61.5%) 30 (48.4%) 26 (89.7%)
Ethnicity
Hispanic or Latino 17 (18.7%) 5(8.1%) 12 (41.4%)
Not Hispanic or Latino 73 (80.2%) 57 (91.9%) 16 (565.2%)
Not Reported 1(1.1%) 0 (0.0%) 1(3.4%)
Race
Caucasian/White 71 (78.0%) 51 (82.3%) 20 (69.0%)
Black/African American 2(2.2%) 2 (3.2%) 0 (0.0%)
Native American/Alaskan 4 (4.4%) 2 (3.2%) 2 (6.9%)
Asian/Pacific Islander 3 (3.3%) 2 (3.2%) 1(3.4%)
Other 9(9.9%) 4 (6.5%) 5(17.2%)
More than one race 2(2.2%) 1(1.6%) 1(3.4%)
ANCA-associated vasculitis subtype
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ANCA-Associated Vasculitis Disease Type

Characteristic

All
N =91

Granulomatosis with
Polyangiitis
N =62

Microscopic Polyangiitis
N=29

Mean (standard deviation) or n (percentage)

Granulomatosis with Polyangiitis

62 (68.1%)

Microscopic Polyangiitis

29 (31.9%)

ANCA status
Positive 90 (98.9%) 61 (98.4%) 29 (100.0%)
Negative 1(1.1%) 1(1.6%) 0 (0.0%)

ANCA antibody subtype
Cytoplasmic-ANCA 59 (66.3%) 57 (93.4%) 2 (71%)
Missing (N) 2 1 1
Perinuclear-ANCA 32 (35.6%) 4 (6.6%) 28 (96.6%)
Missing (N) 1 1 0
Anti-serine protease 3 55 (64.0%) 55 (93.2%) 0 (0.0%)
Missing (N) 5 3 2
Anti-myeloperoxidase 34 (39.5%) 7 (12.1%) 27 (96.4%)
Missing (N) 5 4 1

Presenting Symptoms
Fever 43 (49.4%) 36 (58.1%) 7 (28.0%)
Missing (N) 4 0 4
Arthritis 47 (54.7%) 41 (66.1%) 6 (25.0%)
Missing (N) 5 0 5
Rash 32 (37.6%) 28 (45.9%) 4 (16.7%)
Missing (N) 6 1 5
Nasal or Oral Ulcers 13 (15.3%) 13 (21.3%) 0 (0.0%)
Missing (N) 6 1 5
Cough 52 (60.5%) 41 (67.2%) 11 (44.0%)
Missing (N) 5 1 4
Dyspnea 43 (51.2%) 32 (55.2%) 11 (42.3%)
Missing (N) 7 4 3
Sinusitis 31 (37.3%) 27 (45.7%) 4 (16.7%)
Missing (N) 8 3 5
Scleritis/Episcleritis 15 (17.9%) 12 (20.0%) 3 (12.5%)
Missing (N) 7 2 5
Weight Loss 39 (562.7%) 32 (57.1%) 7 (38.9%)
Missing (N) 17 6 11
Diffuse Alveolar Hemorrhage 39 (43.8%) 32 (52.5%) 7 (25%)
Missing (N) 2 1 1
Hemoptysis 24 (66.7%) 20 (69.0%) 4 (57.1%)
Missing (N) 55 33 22
Glomerulonephritis 53 (59.6%) 29 (48.3%) 24 (82.8%)
Missing (N) 2 2 0
Sinusitis 43 (48.3%) 38 (62.3%) 5(17.9%)
Missing (N) 2 1 1
Airway Stenosis 10 (11.8%) 10 (17.5%) 0 (0.0%)
Missing (N) 6 5 1

Laboratory Evaluation at Presentation
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ANCA-Associated Vasculitis Disease Type
Characteristic All Granulomatosis with Microscopic Polyangiitis
N=91 Polyangiitis N=29
N =62
Mean (standard deviation) or n (percentage)
Anti-GBM antibody 2 (6.1%) 0 (0.0%) 2 (18%
Missing (N) 58 40 18
Leukocytosis 53 (60.2%) 41 (68.3%) 12 (42.9%)
Missing (N) & 2 1
Anemia 61 (68.5%) 40 (65.6%) 21 (75.0%)
Missing (N) 2 1 1
Thrombocytosis 21 (23.9%) 17 (28.3%) 4 (14.3%)
Missing (N) S 2 1
Elevated erythrocyte sedimentation rate 80 (92.0%) 55 (90.2%) 25 (96.2%)
Missing (N) 4 1 3
Elevated c-reactive protein 68 (87.2%) 54 (91.5%) 14 (73.7%)
Missing (N) 13 3 10
Elevated creatinine 53 (59.6%) 30 (49.2%) 23 (82.1%)
Missing (N) 2 1 1
Hematuria 72 (80.0%) 47 (75.8%) 25 (89.3%)
Missing (N) 1 0 1
Proteinuria 67 (76.1%) 42 (70.0%) 25 (89.3%)
Missing (N) S 2 1
Imaging and Diagnostic Procedures
Chest X-ray 86 (95.6%) 60 (98.4%) 26 (89.7%)
Missing (N) 1 1 0
Chest CT 56 (62.9%) 45 (73.8%) 11 (39.3%)
Missing (N) 2 1 1
Sinus CT 25 (28.4%) 24 (39.3%) 1(3.7%)
Missing (N) 3 1 2
Renal Ultrasound 48 (55.2%) 26 (43.3%) 22 (81.5%)
Missing (N) 4 2 2
Echocardiogram 46 (52.3%) 25 (41.7%) 21 (75.0%)
Missing (N) 3 2 1
Bronchoscopy/Alveolar Lavage 22 (24.7%) 18 (29.5%) 4 (14.3%)
Missing (N) 2 1 1
Lung Biopsy 8 (9.0%) 5(8.2%) 3(10.7%)
Missing (N) 2 1 1
Sinus Biopsy 6 (6.7%) 6 (9.8%) 0 (0.0%)
Missing (N) 2 1 1
Renal Biopsy 40 (45.5%) 19 (31.7%) 21 (75.0%)
Missing (N) 3 2 1
Management
Rituximab 83 (93.3%) 57 (93.4%) 26 (92.9%)
Missing (N) 2 1 1
Cyclophosphamide 39 (43.3%) 25 (41.0%) 14 (48.3%)
Missing (N) 1 1 0
Azathioprine 34 (37.8%) 18 (29.5%) 16 (55.2%)
Missing (N) 1 1 0

87

Oral
Presentations




21TINTERNATIONAL o o

VASCULITIS

ANCA-Associated Vasculitis Disease Type

Characteristic

All
N =91

Granulomatosis with
Polyangiitis
N =62

Microscopic Polyangiitis
N=29

Mean (standard deviation) or n (percentage)

Mycophenolate Mofetil/Mycophenolic 19 (21.3%) 6 (9.8%) 13 (46.4%)
Acid
Missing (N) 2 1 1
Plasmapheresis 25 (28.0%) 19 (31.1%) 6 (21.4%)
Missing (N) 2 1 1
Dialysis 25 (27.5%) 11 (17.7%) 14 (48.3%)
Missing (N) 0 0 0
Mechanical Ventilation 16 (17.6%) 13 (16.7%) 3(9.7%)
Missing (N) 0 0 0
Alive*
Yes 65 (71.4%) 44 (71.0%) 21 (72.4%)
No 2 (2.2%) 1(1.6%) 1(3.4%)
Lost to follow-up 25 (26.4%) 17 (27.4%) 7 (24.1%)

Remission Status*

Yes 55 (60.4%) 38 (61.3%) 17 (58.6%)
No 21 (23.1%) 17 (27.4%) 4 (13.8%)
Lost to follow-up 15 (16.5%) 7 (11.3%) 8 (27.6%)

Abbreviations: anti-neutrophil cytoplasmic antibody, ANCA; glomerular basement membrane (GBM).

*At time of data collection.
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Clinical course of pediatric-onset Behget’s Disease in young adulthood

Tugce Bozkurt', Mehmet Yildiz2, Rabia Deniz?, Ayten Yazici*, Murat Karabacak®, Hakan Karatas', Seda Kutlug-Agackiran®, Aybuke
Gunalp?, Elif Kilig Kénte?, Sezgin Sahin?, Oya Koker®, Kenan Barut®, Cemal Bes?, Ayse Cefle*, Tulin Ergun’, Haner Direskeneli,
Ozgiir Kasapgopur?, Fatma Alibaz Oner®.

"Marmara University School of Medicine, Department of Internal Medicine, Istanbul, Turkey; ?Istanbul University, Cerrahpasa
Medical School, Department of Pediatric Rheumatology, Istanbul, Turkey; 3University of Health Sciences Basaksehir Cam and
Sakura State Hospital, Department of Rheumatology, Istanbul, Turkey; “Kocaeli University School of Medicine, Department of
Internal Medicine, Division of Rheumatology, Kocaeli, Turkey; °Marmara University School of Medicine, Department of Internal
Medicine, Division of Rheumatology, Istanbul, Turkey; ®Marmara University School of Medicine, Department of Pediatric
Rheumatology, Istanbul, Turkey; "Marmara University School of Medicine, Department of Dermatology, Istanbul, Turkey.

Background/ Objectives: Although Behget's disease (BD) onset is in the second or third decade, the first symptoms may
occur at an earlier age. It may take a longer time for a full disease phenotype development after the first symptom starts in
pediatric Behget's patients. In this study we aimed to assess the clinical course of pediatric onset BD in adulthood period.

Methods: 112 patients diagnosed with BD before the age of 18 from five tertiary clinics were retrospectively assessed.
Demographic and clinical characteristics, follow-up and treatment data of the patients were acquired from files. Patients with a
follow-up of less than six months were excluded.

Results: Ninety-three patients with pediatric-onset BD were included; 64.5% (n = 60) of the patients were male. The median
age of diagnosis was 15 years (4—17), and the median age of the first symptom was 14 years (1-17). Recurrent oral aphtosis is
the most common clinical manifestation (96.7%). Major organ involvement was present in 52.5% (n = 49) of the patients. The most
commonly affected organ is the eye (n=27). Vascular involvement was observed to be more common in males (28.3%, n = 17)
than females (9.1%, n = 3)(p = 0.031).

Sixty-eight (73.1%) patients had follow-up data for a median of 47 months (1—-200) in adulthood. At pediatric period, 40 (58.8%)
of these patients had only mucocutaneous findings, while 28 (41.2%) patients experienced organ involvement (Table 1).

Major organ involvement developed in 15 (53.3% were male) of 40 patients mean 10.1 (+2.06) years after diagnosis, who had
only mucocutaneous findings during pediatric follow-up.

Twenty-eight patients (41.1%) experienced major organ involvement during the pediatric period. During adulthood follow-up,
12 (42.8%) patients developed new major organ involvement and/or relapse of the same organ.

Conclusions: Our results show that more than one-third (39.7%) of pediatric-onset Behcet's patients still have signs of active
disease (either relapse or new major organ development) in adulthood.

Disclosures: None.

Table 1: Disease course of pediatric-onset Behget’s patients followed in adulthood.

Patients followed in adulthood n=68 (%)
Major organ involvement in childhood 28 (41.2%)
Relapse or/and new major organ involvement 12 (17.7%)
No relapse or major organ involvement 16 (23.5%)
Mucocutaneous disease in childhood 40 (58.8%)
New major organ involvement 15 (22.1%)
No major organ involvement 25 (36.7%)
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HLA class | and Il gene polymorphisms in childhood IgA vasculitis

Martina Held', Katarina Stingl Jankovic?, Mario Sestan', Nastasia Kifer!, Matej Sapina®, Sasa Srsen*, Marijan Frkovic', Alenka
Gagro®, Zorana Grubic?, Marija Jelusic.

"University of Zagreb School of Medicine, University Hospital Centre Zagreb, Zagreb, Croatia; *Tissue Typing Centre, Clinical
Department for Transfusion Medicine and Transplantation Biology, University Hospital Centre Zagreb, Zagreb, Croatia;
3University Hospital Centre Osijek, University of Osijek, Medical Faculty Osijek, Osijek, Croatia; *University Hospital Centre
Split, University of Split School of Medicine, Split, Croatia; °Children’s Hospital Zagreb, University of Osijek, Medical Faculty
Osijek, Zagreb, Croatia.

Background/ Objectives: IgA vasculitis (IgAV) is a small vessel vasculitis occurring predominantly in childhood. Studies
concerning the genetic background of IgAV have confirmed that susceptibility to the disease may be influenced by Human
Leukocyte Antigens (HLA), with HLA-DRB1 gene showing a strong association with the disease. The objective of this study was
to investigate HLA-A, -B and -DRB1 polymorphisms in Croatian patients with IgAV.

Methods: 130 children with IgAV and 202 unrelated healthy individuals were enrolled in study. Genomic DNA was extracted
from whole peripheral blood in patients and controls. The HLA-DRB1 genes were analysed using the Next Generation Sequencing
(NGS) method, while HLA-A, B and DQB1 polymorphisms were determined by polymerase chain reaction methods in combination
with oligonucleotides specific for HLA allelic groups (PCR-SSO).

Results: There were 71 girls and 59 boys with IgAV with median age 6.3 (4.4-8.1) years at the time of diagnosis. All patients
had purpuric rash, 108 (83.1%) patients had affected musculoskeletal system, 50 (38.5%) patients had gastrointestinal (Gl) system
involvement, while 39 (30.0%) patients developed IgA vasculitis nephritis (IgAVN). HLA-A*03 (21.4% vs. 12.38%, p=0.009),
HLA-B*37 (2.9% vs. 0.2%, p=0.005) and HLA-DRB1*12 (3.1% vs. 0.7%, p=0.022) alleles were significantly more frequent in
IgAV than in controls. High-resolution typing revealed significantly higher frequency of HLA-DRB1*10:01 among IgAV patients
with Gl involvement in comparison to controls (6.5% vs. 1% p=0.002, ClI 1.3%-14.5%) and patients without Gl manifestations of
the disease (6.5% vs. 0%, p=0.005, Cl 1.5%-15.5%). HLA-DRB1*11:03 was also significantly frequent in patients with IgAV who
developed Gl manifestations compared to control group (3.2% vs. 0.5%, p=0.031, Cl 0.1%-10.5%). HLA-DRB1*14:01P occurred
significantly more often in the group of patients with IgAVN in comparison with controls (17.5% vs. 4.5%, p<0.001, Cl 3.9%-27.6%)
and IgAV patients without nephritis (17.5% vs. 5.8%, p=0.024, Cl 1.2%-26.4%).

Conclusions: There is an association of HLA-A*03, HLA-B*37 and HLA-DRB1*12 alleles with susceptibility to IgAV in the
investigated Croatian pediatric population. Different genes of HLA-DRB1 loci showed an association with the clinical manifestations
of the disease itself. Studies aimed at determining the HLA profile may contribute to elucidation of genetic background of IgAV.

SUPPORT: Croatian Science Foundation Project IP-2019-04-8822.

References: Sapina M, Frkovic M, Sestan M et al. Geospatial clustering of childhood IgA vasculitis and IgA vasculitis-
associated nephritis. Ann Rheum Dis. 2021; 80(5): 610-6.
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Kidney transplantation in chilldhood-onset ANCA-associated vasculitis: outcomes of a multicentre cohort
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Street Hospital for Children NHS Foundation Trust, London, United Kingdom, ?*University of Firenze, Firenze, Italy.

Background: ANCA-associated vasculitis (AAV) is rare among children but may lead to kidney failure in ~30% of cases.’
Kidney transplantation (KT) is widely performed among adults with AAV while data on children are scarce.2® We report the
outcome of KT in a multicentre cohort of recipients with childhood-onset AAV.

Method: Patients with AAV diagnosed at the age <18 years who received a KT were identified from databases of one Canadian,
one Chinese and 22 European centres. We determined patient and graft survival and the frequency of chronic graft dysfunction
(eGFR <60 mL/min), post-transplant

AAV relapse, rejection, and infections Table Main features of patients included

and analysed predictors of outcome. All MPA GPA P value
: ) N=72 N=53 N=19 GPA vs
Eighteen patients had already been MPA
reported in previous articles;"? their Demographics
follow-up was extended and further Female, n (%) 52(72) 40 (75) 12 (63) 037
relevant data retrieved. Caucasian, n (%) 50 (69) 34 (64) 16 (84) 0.14
Results: We included 72 Ali?cgz altlczlozg)nosns, median (IQR) - years 12 (9-14) 12 (9-14) 12 (10-14) 0.77
patients, of whom 53 (74%) had P-ANCA/MPO ANCA, 1 (%) 47 (65) 44 (83) 3(16) <0.001
mlcro1sco?|c ” polyangiitis (MPA) C-ANCA/PR3 ANCA, n (%) 19 (27) 5(5) 14 (74) <0.001
and 19 (26%) granulomatosis with Negative, n (%) 3(4) 24 1(5) 1
polyangiitis (GPA). The median age Pre-tmlllspiant iluunu;osm()pr)essive therapy @ . -
; ; ; Cyclophosphamide, n (% 59 (82 43 (81 16 (84 1
?tz d.la?nOSISrtz.alnd transa)lQagtgtf: Waz Rituximab, n (%) 17 (24) 10 (19) 7(39) 0.12
(interquartile range, -14)an Other IS agent, n (%) 4(6) 3(6) 105) 1
14 (IQR 11-16) years respectively None/glucocorticoids only. n (%) 34) 3(6) 0 0.56
(Table). At the time of transplantation, Time of transplantation
all patients were in remission and Age, median (IQR) — years 14 (11-16) 14 (11-16) 14 (13-16) 0.56
15/72 (21%) had positive ANCA. Pre-emptive transplant, n (%) 203 12 1(5) 0.46
. Date of transplantation
The median fO”OW-Up after <2000, 1 (%) 8(11) 6(11) 2(1D) 1
transplantation was 53 months (IQR 2000-2010, n (%) 24 (33) 19 (36) 5(26) 0.57
25-95). Seventy patients (97%) were >2010.n (%) 40 (56) 28 (53) 12 (63) 0.59
alive at last visit and death-censored ANI\CIA at Umlslzl/m)“aﬁon Slf(gg) If(;g) ff(ég) 020
. o, . egative, n (% 3 2
graft survival was 86%, whllle 28/72 Positive. 1 (%) 1522) 13 (26) 210 020
(39%) developed chronic graft Type of donor
dysfunction. AAV relapse occurred in Living, n (%) 25 (35) 17 (32) 8 (42) 057
8/72 (11%) a median of 71 months Deceased. 1 (%) 47 (65) 36 (68) 11 (58) 0.57
(IQR 30-100) after transplantation Post-transplant immunosuppressive therapy
and 5/8 (62%) had positive ANCA at GC-TAC-MMF, n (%) 43 (60) 33(62) 10 (53) 0.58
o 2
transplantation.  Graft involvement GC-TAC-AZA,n (f’) 13018) 7,)(1’) 6(32) 0.09
. o hich GC-CyA-AZA, n (%) 34) 24 105) 1
was observed in 6/8 (75%), whi Other. n (%) $(11) 7(13) 165) 0.67
lead to graft loss in 2/6. Acute rejection Outcomes at last FU
occurred in 26/72 patients (36%) and Alive, n (%) 70 (97) 52 (98) 18 (95) 0.46
was consistent with T cell-mediated Functioning graft, n (%) 62 (86) 45 (15) 17 (89) 1
rejection in 23/26 (88%). Neither the Chl'O}llC graft dysfunct!on, n (0?) 28 (39) 22 (41) 6(32) 0.58
diagnosis of MPA vs GPA nor the AAV relapse (cumulative), n (%) 8(11) 4(7) 4(21) 0.19
9 . Acute rejection (cumulative), n (%) 28 (39) 19 (36) 9 (47) 041
type of ANCA, ie MPO vs PR3, were Infections (cumulative). n (%) 42 (59) 28 (53) 14 (21) 0.17
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significantly associated with graft failure, rate of rejection and post-transplant AAV relapse, but ANCA positivity at transplantation
showed a statistically significant association with post-transplant AAV relapse (p=0.004) and chronic graft dysfunction (p=0.002).
Forty-two patients (569%) experienced infections, mainly bacterial urinary tract infections (17/42) and cytomegalovirus infections
(11/42) of milder severity. Two patients died of infectious complications. Neither cardiovascular events nor cases of malignancy
were reported.

Conclusion: We found a high patient and graft survival and a low rate of post-transplant AAV relapse in this large, multicentre
cohort of KT recipients with childhood-onset AAV. Positive ANCA at transplantation seems associated with a higher risk of AAV
relapse and chronic graft dysfunction.

References:
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Remission, Glucocorticoid Toxicity, Health-Related Quality of Life, and Safety Outcomes in Patients with
ANCA-Associated Vasculitis with Kidney Involvement Treated with Avacopan

Duvuru Geetha', Frank B. Cortazar?, Annette Bruchfeld®, Alexandre Karras®*, Peter A. Merkel®, David R.W. Jayne®.

'Johns Hopkins University, Baltimore, United States; 2New York Nephrology, New York, United States; 3Karolinska Institutet,
Linképings Universitet, Stockholm, Linkdping, Sweden; “Université Paris Cité, Paris, France; °University of Pennsylvania,
Philadelphia, United States; SUniversity of Cambridge, Cambridge, United Kingdom.

Background/ Objectives: In the phase 3 ADVOCATE trial comparing avacopan to a prednisone taper, 81% of patients with
anti-neutrophil cytoplasmic autoantibody (ANCA)-associated vasculitis (AAV) had kidney involvement based on the Birmingham
Vasculitis Activity Score.! At baseline, this kidney subgroup had a mean estimated glomerular filtration rate (eGFR) of 45.1 mL/
min/1.73 m2." The objective of this analysis was to evaluate efficacy and safety outcomes beyond eGFR and urinary albumin to
creatinine ratio for patients with AAV with kidney involvement at baseline.

Methods: This post hoc analysis
evaluated remission, glucocorticoid (GC)
use, GC toxicity index (GTI), health-related
quality of life (HRQoL by SF-36), and
safety in patients with kidney involvement
at baseline for those treated with avacopan
(N=134) vs a prednisone taper (N=134).

Results: Compared with the overall
study population, the meanageforthe kidney
subgroup was similar (62 vs 61 years), but
there was a slightly higher proportion of
patients with newly diagnosed AAV (74%
vs 69%), myeloperoxidase+ ANCA (63%
vs 57%), microscopic polyangiitis (52% vs
45%), and use of cyclophosphamide (39%
vs 35%). The avacopan group achieved a
higher sustained remission rate at week
52 (67.9% vs 56.7%) while receiving a 2.4-
/5.3-fold less total GC dose (mean/median)
than the prednisone taper group (Table
1). The GTI cumulative worsening and
aggregate improvement scores were lower
at weeks 13 and 26 in the avacopan group
compared to the prednisone taper group.
At weeks 26 and 52, the avacopan group
reported a greater improvement in SF-36
physical and mental component summary

scores compared with the prednisone taper Table 1: Baseline Characteristics, Remission Rates, Glucocorticoid Toxicity,
group. Serious adverse events occurred Health- Related Quality of Life, and Safety for Patients with ANCA-Associated
in 46% (2 deaths) and 49% (3 deaths) of Vasculitis with Kidney Involvement in the ADVOCATE Trial.

patients in the avacopan and prednisone
taper groups, respectively.

Conclusions: In the ADVOCATE trial, patients with AAV with kidney involvement at baseline and treated with avacopan
achieved higher sustained remission rates while receiving less GCs, experiencing less GC-related toxicity, and reporting greater
improvements in HRQoL vs those treated with a prednisone taper.

Reference: 1. Jayne DRW, et al. N Engl J Med 2021;384:599-609
Disclosures: AbbVie/Abbott, Amgen, Argenx, AstraZeneca, Aurinia, Bayer, Boehringer Ingelheim, Bristol Myers Squibb,
Cabaletta, Calliditas, Chinook, CSL Behring, CSL Vifor, Fresenius, Eicos, Electra, Genentech, GlaxoSmithKline, HiBio, InflaRx,

Janssen, Jubilant, Kyverna, Merck/Merck Sharp & Dohme (MSD), MiroBio, Neutrolis, Novartis, NS Pharma, Pfizer, Q32,
Regeneron, Roche, Sanofi, Sparrow, Takeda, Travere, UpToDate, Valenza Bio, Visterra.
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Real-life Use of the PEXIVAS Reduced-dose Glucocorticoid Regimen in Granulomatosis with Polyangiitis
and Microscopic Polyangiitis

Sophie Nagle'’, Yann Nguyen?, Xavier Puechal®, Dimitri Titeca-Beauport*, Thomas Crépin, Idris Boudhabhay?®, Rafik Mesbah’,
Céline Lebas?, Mary-Jane Guerry®, Benjamin Terrier®.

TAP-HP, Paris, France; 2AP-HP Beaujon Hospital, Clichy, France; *AP-HP Cochin Hospital, Paris, France; *Amiens University
Hospital, Amiens, France; °Besangon University Hospital, Besangon, France; °’AP-HP Necker Hospital, Paris, France; "Boulogne-
sur-Mer Hospital, Boulogne-sur-Mer, France; 8Lille University Hospital, Lille, France; °Valenciennes Hospital, Valenciennes,
France.

Background/ Objectives: Glucocorticoids (GCs) in combination with rituximab (RTX) or cyclophosphamide are the
cornerstone of treatment for patients with severe granulomatosis with polyangiitis (GPA) and microscopic polyangiitis (MPA).
GCs are associated with adverse effects, including serious infections. The PEXIVAS trial demonstrated non-inferiority of reduced-
dose GC regimen compared to standard dose for the incidence of death or end-stage kidney disease (ESKD), with a significant
reduction in serious infections at one year.

However, the primary endpointdid notinclude disease progression or relapse, the majority of patients received cyclophosphamide
as induction therapy, and subgroup analysis showed a trend towards an increased risk of death or ESKD in RTX-treated patients.
We aimed to evaluate the efficacy and safety of the reduced-dose GC regimen in a real-world setting.

Methods: We conducted a retrospective, multicentre study comparing the PEXIVAS reduced-dose GC regimen with a standard
regimen in patients with severe GPA or PAM flare between January 2018 and April 2022. The primary composite endpoint included
the occurrence of death, ESKD, progression before remission requiring treatment modification or relapse, whichever occurred
first. Factors associated with the occurrence of the primary endpoint and of, death or ESKD, were estimated using univariate and
multivariate Cox models. In a sensitivity analysis, patients were compared after matching on a propensity score.

Results: Of the 234 patients enrolled (93 MPA and 148 GPA), 126 (53.8%) received a reduced GC regimen and 108 (46.2%)
received a standard regimen. The primary endpoint occurred in 62/234 (26.5%) of patients during the first year of follow-up: 33.3%
of patients on the reduced dose versus 18.5% on the standard dose (p=0.016).

In multivariate analysis, a reduced GC regimen was significantly associated with the occurrence of the endpoint compared to
a standard regimen (HR 1.72; 95%CI 1.08-2.74) (Figure 1), but was not associated with an increased risk of death or ESKD (HR
1.62; 95%CI 0.82-3.19). There was no significant difference in serious infections at 1 year (20.6% vs 15.7%, p=0.427).

After propensity score matching, the reduced-dose GC regimen tended to be more likely to meet the primary endpoint than the
standard regimen (HR 1.57; 95%CI 0.93-2.64). In the subgroup of patients treated with the reduced-dose GC regimen, patients
with creatinine levels above 300 umol/L were more likely to meet the primary endpoint (RR 2.14; 95% CI 1.14-4.03). Similarly, in
the subgroup of patients treated with RTX, the reduced-dose GC regimen tended to be more likely to achieve the primary endpoint
(HR 1.61; 95% CI 0.94-2.77) and was more likely to meet death or ESKD (HR 2.42; 95%CI 1.04-5.66).

Conclusions: In patients with severe GPA or MPA, the reduced-dose GC regimen was associated with an increased risk of
death, ESKD, progression before remission, or relapse. This risk was even greater in patients with creatinine levels above 300
pumol/L and in those treated with RTX as induction therapy.

Disclosures: No disclosure.

Figure 1: Kaplan-Meier survival curve comparing occurence of primary endpoint at 12 months.
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Kinetics of auto-antibodies removal with immunoadsorption or plasma exchange: results of the CINEVAS
study

Marion Sallée', Noémie Resseguier?, Thomas Crepin?, Daniel Bertin', Dominique Bertrand*, Mickaél Bobot?, Thierry Krummel®,
Nicolas Maillard’, Julie Moussi-Frances®, Marion Pelletier!, Pascale Poullin', Cedric Rafat®, Thomas Robert®, Benjamin Terrier'®,
Lionel Rostaing™, Stanislas Faguer'?, Noémie Jourde-Chiche®.

TAP-HM, Marseille, France; ?Aix-Marseille University, Marseille, France; *CHU Besangon, Besangon, France; *CHU Rouen, Rouen,
France; °Aix-Marseille University & AP-HM, Marseille, France; SCHU Strasbourg, Strasbourg, France; "CHU Saint-Etienne, Saint-
Etienne, France; 8Hopital Saint-Joseph, Marseille, France; °’AP-HP Tenon, Paris, France; ’AP-HP Cochin, Paris, France; "CHU
Grenoble, Grenoble, France; ?°CHU Toulouse, Toulouse, France.

Background and objective: The fast removal of auto-antibodies (anti-glomerular basement membrane (GBM) and anti-
cytoplasmic neutrophilic (ANCA) antibodies) with apheresis is required in anti-GBM disease, and can be targeted in ANCA-
associated vasculitis (1,2). The CINEVAS study tested whether immunoadsorption (IA) allowed a faster removal of ANCA and/or
anti-GBM than plasma exchanges (PEXx).

Methods: CINEVAS was a prospective multicenter non-randomized study comparing IAto PEx in 40 consecutive patients with
ANCA and/or anti-GBM vasculitides. The primary objective was the reduction rate in auto-antibody titers between the beginning of
the first and the end of the seventh apheresis session. Secondary objectives were: number of sessions needed to obtain desired
reduction rates; removal kinetics of total immunoglobulin (Ig) G, IgA and IgM; tolerance and technical parameters of sessions; and
patients’ outcome.

Results: The results of 38 patients (16 treated with 1A and 22 with PEx), and 43 auto-antibodies, were analyzed. There was
no difference in the reduction rates in auto-antibody titers over 7 sessions between IA and PEx (respectively 98% [90-100] vs
96% [78-100], p=0.39, Figure 1). The numbers of sessions needed to obtain undetectable auto-antibodies, or 50%, 75% or
90% reductions, did not differ between techniques. Results were similar for anti-proteinase-3, anti-myeloperoxydase and anti-
GBM antibodies. Whatever the apheresis technique, greater reduction rates of auto-antibodies were observed when plasma was
separated by filtration compared to centrifugation. Total IgG reduction level was higher with 1A, while total IgA and IgM reduction
levels were lower with IA. PEx sessions required higher volumes of plasma, |IA sessions higher volumes of citrate; IA sessions
were longer.

Conclusions: Immunoadsorption and plasma exchange were comparable in ANCA or anti-GBM removal kinetics. Faster
removal of total IgG, and better preservation of total IgA and IgM, was observed with immunoadsorption.

References:

1. Hellmich B, Sanchez-Alamo B, Schirmer JH et al. EULAR recommendations for the management of ANCA-associated
vasculitis: 2022 update. Annals of the Rheumatic Diseases 2023; : ard-2022-223764.

2. Rovin BH, Adler SG, Barratt J et al. Executive summary of the KDIGO 2021 Guideline for the Management of Glomerular
Diseases. Kidney International 2021; 100: 753—779.

Disclosures: The CINEVAS study was funded by a research grant from Fresenius Medical Care

Figure 1. Percent reduction of auto-antibody titers per patient (N = 38) over 7 sessions of apheresis.
IA: immunoadsorption (N = 16); PEx: plasma exchange (N = 22).
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Albuminuria after Induction Treatment and Kidney Prognosis in ANCA-associated Glomerulonephritis

Aglaia Chalkia', Rachel Jones', Rona Smith’, Lisa Willcocks?, David Jayne'.

"University of Cambridge, Department of Medicine, Cambridge, United Kingdom; 2Vasculitis & lupus Clinic, Addenbrooke’s
Hospital, Cambridge, United Kingdom.

Background/Objectives: Persisting proteinuria has been associated with worse kidney outcomes in ANCA-associated
vasculitis (AAV). However, it remains unclear whether this reflects damage from the initial injury or ongoing inflammation.

Methods: Aretrospective, single centre study of biopsy-proven ANCA-associated glomerulonephritis (AAGN), excluding those
with non-AAV glomerular pathologies. We assessed the presence of albuminuria beyond 6 months, defined as urine albumin-to-
creatinine ratio (ACR). The group of “albuminuria” was defined as ACR more than 300mg/g and the group of “no albuminuria”,
defined as ACR less or equal than 300mg/g at 6months. We sought the clinical and histopathological characteristics from both the
initial and subsequent biopsies, and long-term kidney outcomes stratified by albuminuria levels.

Results: 218 patients were included; Within the first six months, 28 (13%) had either died or progressed to end-stage kidney
disease (ESKD), categorized as “early progressers”. Among the remaining 190 patients, referred to as “late progressers”, 37%
had an ACR>300mg/g at 6 months. The albuminuria group more frequently presented with a Berden mixed or crescentic class
and had higher glomerular activity in the initial biopsy. They were also more often male [odds ratio (OR) 2.69; 95% CI 1.13-6.41],
of younger age (OR 0.96; 95% CI, 0.93 to 0.99) and had fewer normal glomeruli in the biopsy (OR 0.96; 95% CI, 0.93 to 0.99)
compared to the group without albuminuria. After five years, the recovery in GFR was lower in the albuminuria group (adjusted
mean delta GFR -12.5 ml/min per 1.73m?; 95% CI 9.1 to 15.8). Additionally, the albuminuria group had worse kidney survival
(log-rank, p<0.001, fig.1). In multivariable analysis, ACR greater than 300mg/g at 6 months was associated with a higher risk of
End-Stage Kidney Disease (ESKD), even after adjusting for age, Berden classification and GFR at diagnosis (Hazard ratio 7.25;
95% Cl, 1.62 to 32.47).

Conclusions: In a well-defined cohort of AAGN, one third of the patients, primarily younger males with a lower percentage
of normal glomeruli, had persisting albuminuria after induction treatment which was associated with worse kidney outcomes
independent of Berden class and GFR.

Disclosures: RJ received fees from GSK, Roche, Vifor. DJ from Amgen, Astra-Zeneca, CSL Vifor, GSK, Novartis, Roche,
Takeda. The other authors declared no conflicts of interest.

Figure 1. A Kaplan Meier analysis in late progressers cohort of the outcome
of end-stage kidney disease according to albuminuria at 6 months
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Frequency and the Effects of Spondyloarthritis-Spectrum Disorders on the Clinical Course and Management
of Takayasu Arteritis
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Hakan Emmungil®, Fatos Onen?, Servet Akar’, Ayse Cefle®, Niliifer Alpay-Kanitez'3, Selda Celik®, Murat Inan*, Kenan Aksu?,
Gokhan Keser?, Haner Direskeneli', Fatma Alibaz-Oner".

"Marmara University, Internal Medicine, Rheumatology, Istanbul, Turkey; 2Sancaktepe Prof. Dr. ilhan Varank Hospital, Internal
Medicine, Rheumatology, Istanbul, Turkey; *Ege University, Internal Medicine, Rheumatology, Izmir, Turkey; “Istanbul University,
Istanbul Faculty of Medicine, Internal Medicine, Rheumatology, Istanbul, Turkey,; °Bakirkéy Sadi Konuk Hospital, Internal
Medicine, Rheumatology, Istanbul, Turkey; Kocaeli University, Internal Medicine, Rheumatology, Kocaeli, Turkey; 7[zmir Katip
Celebi University, Internal Medicine, Rheumatology, Izmir, Turkey; ®Dokuz Eyliil University, Internal Medicine, Rheumatology,
Izmir, Turkey; °Trakya University, Internal Medicine, Rheumatology, Edirne, Turkey; "’Ankara Sehir Hospital, Internal Medicine,
Rheumatology, Ankara, Turkey; ""Eskisehir Osmangazi University, Internal Medicine, Rheumatology, Eskisehir, Turkey; ?Hatay
Mustafa Kemal University, Internal Medicine, Rheumatology, Hatay, Turkey; *Kog¢ University, Internal Medicine, Rheumatology,
Istanbul, Turkey.

Background: Extravascular findings of Takayasu arteritis (TAK), a chronic large-vessel vasculitis, usually belong to the
spondyloarthritis (SpA)-spectrum of diseases. However, the characteristics of these findings and their effect on the vascular
manifestations of TAK are not fully known. Therefore, we aimed to investigate the frequency of axial-SpA, inflammatory bowel
disease (IBD), and psoriasis in TAK patients and the effect of these associations on the clinical features and management of TAK.

Material and Methods: Patients with TAK followed in 12 tertiary rheumatology clinics across Turkey were included in the study
and were evaluated for the presence of axial-SpA, IBD or psoriasis. Demographic characteristics, clinical features, angiographic
involvement patterns, disease activity, damage scores and treatments of TAK patients with or without SpA-spectrum disorders
were analyzed and compared.

Results: Patients (n=350) classified according to ACR 1990 criteria were included in the study. Mean age (SD) was 45.5 (13.6)
years and mean (SD) follow-up 76.1 (65.9) months. Thirty-one (8.8%) patients also had diseases in the SpA-spectrum. Among
them, 8 (2.2%) patients had IBD, 8 (2.2%) had psoriasis and 20 (5.7%) had axial SpA. (Figure 1) The symptoms of TAK presented
at a significantly earlier age in the TAK with SpA group than without SpA (TAK with SpA: mean (years) (SD): 26.03 (7.49) vs TAK
without SpA: 31.59 (12.6), p=0.041). Furthermore, a significantly higher rate of biological therapy use was detected in the TAK
with SpA group (TAK with SpA: 22 (70.9%) vs TAK without SpA: 85 (27.9%), p<0.001). Vascular involvement was similar in both
groups.

Conclusion: Our study confirmed that diseases in the SpA-spectrum are not rare in TAK patients. TAK symptoms also
appeared earlier in the group accompanied by SpA. However, most patients in the TAK with SpA group had an earlier onset
of SpA-related symptoms than symptoms attributable to TAK. More aggressive therapy with biological agents was required in
the TAK with SpA group and mostly for the severity and activation of TAK. Our results suggest that presence of SpA-spectrum
disorders may cause more severe disease course and earlier disease onset in TAK patients.

Disclosure: None.

Figure-1. Distribution clusters of TAK and SpA patients within the SpA disease spectrum
(SpA: Spondyloarthritis, Ax-SpA: Axial Spondyloarthritis, Nr-AxSpA: Non-Radiographic Axial Spondyloarthritis,
PsA: Psoriatic Arthritis, IBD: Inflammatory Bowel Disease): female,: male patiens.
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ABO Blood Groups and Increased Risk for Vascular Involvement in the Patients with Behget Disease

Erdem Bektas, Abdulkadir Buyukdemir, Yasemin Yalcinkaya, Bahar Artim Esen, Murat inan, Ahmet Gul.
Istanbul University, Istanbul Faculty of Medicine, Department of Internal Medicine, Division of Rheumatology, Istanbul, Turkey.

Background/Objectives: Behget's disease (BD) is classified as a variable vessel vasculitis, and a tendency for thrombosis in
association with inflammatory endothelial activation is an important characteristic of vascular involvement in BD. Recent studies
suggest an association between ABO blood groups and thrombotic vascular disease in particular in those carrying non-O (A, B,
and AB) blood groups [1]. We herein aimed to investigate the potential contribution of ABO blood groups to the risk of vascular
involvement in patients with BD.

Methods: We retrospectively analyzed the records of BD patients followed between 1978 and 2022. Patients fulfilling the ISG
Criteria for diagnosis of BD were screened, and those with information about ABO blood groups were included in the study. The
presence or absence of vascular involvement and its features were recorded using a standard form. The chi-square test, t-test,
Mann-Whitney U test, and logistic regression tests were used for statistical analyses.

Results: The study group consisted of 411 patients with available blood group data, and 143 (34.8%) were carrying O [58%
men, mean age at diagnosis 31.4+10.1 years, median follow-up period 153 (98-219) months], and 268 (65.2%) were carrying
non-O blood groups [60.1% men, mean age at diagnosis 30.7+8.4 years, median follow-up period 148 (92-204) months]. There
was no statistical significance between O and non-O groups regarding the potential confounding factors affecting the risk for
vascular disease, including sex, age at diagnosis, family history, HLA-B51 positivity, smoking, comorbidities, and prothrombotic
mutations. Vascular involvement was observed in 39 (27.3%) patients with blood group O [venous in 35 (24.5%), and arterial in 11
(7.7%)], whereas 109 patients (40.7%) with non-O blood groups had vascular involvement [venous in 95 (35.4%), and arterial in 38
(14.2%)]. The frequencies of total vascular and venous involvement between the two groups were significantly different (p=0.007,
p=0.023, respectively). Unadjusted and adjusted ORs with different models in the multivariate logistic regression analyses are
shown in Table 1. After adjustments for age, sex, and comorbidities, the risk for arterial disease was also found to be increased in
association with non-O blood groups.

Conclusions: The results of this preliminary study support the previous reports revealing the potential contribution of ABO
blood groups in the development of thrombotic vascular disease in general, and suggest an approximately two-fold increased risk
for vascular involvement for BD patients for non-O blood groups.

References: 1. Vasan SK, et al. Circulation. 2016;133(15):1449-1457.
Disclosures: None.

Total involvement Venous involvement Arterial involvement

p-value OR (CI %95) p-value OR (Cl %95) p-value OR (Cl %95)
Model 1 0.007 1.8 (1.2-2.8) 0.023 1.7 (1.1-2.7) 0.057 2.0 (0.9-4.0)
Model 2 0.007 1.9 (1.2-3.1) 0.024 1.7 (1.1-2.8) 0.062 2.0 (0.9-4.0)
Model 3 0.005 2.0 (1.2-3.2) 0.022 1.8 (1.1-2.9) 0.038 2.2 (1.0-4.7)
Model 4 0.006 2.0 (1.2-3.2) 0.023 1.8 (1.1-2.9) 0.046 2.2 (1.0-4.6)
Model 5 0.029 1.9(1.1-3.2) 0.038 1.8 (1.0-3.2) 0.102 2.0 (0.9-4.5)

Table 1. Logistic regression analysis to estimate unadjusted and adjusted risk for vascular events comparing O
with non-O blood groups. Model 1: ABO blood group, Model 2: Model 1 plus age at diagnosis and sex, Model 3:
Model 2 plus comorbidities, Model 4: Model 3 plus malignancy, Model 5: Model 4 plus smoking
(missing value for 84 patients).
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Renal Prognosis of Dialysis dependent Patients at Baseline in ANCA associated Vasculitis
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Paris Plaisance, Paris; 5Service de Néphrologie, CHU Amiens Picardie, Amiens, France; ®Département de Néphrologie et
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Conception (APHM), Marseille, France; 8Service de Néphrologie et Transplantation, Hépital Henri Mondor, Créteil; °Service de
Médecine Interne, Hopital Cochin, Paris, France; "°Service de Néphrologie, Hopital Européen Georges Pompidou, Paris, France.

Background/ Objectives: Renal involvement in ANCA-associated vasculitides (AAV) is an organ- and life-threatening
manifestation and therefore an important prognostic factor. However, the identification of predictive factors for renal failure
remains a major challenge. Indeed, it may influence the intensity of induction treatment strategies. Furthermore, the benefit
of plasma exchange (PLEX) has been questioned in recent years. The aim of this study is to describe the clinical outcome
of patients requiring renal replacement therapy (RRT) at baseline and to identify clinical, biological and histological factors at
baseline associated with their prognosis at one year.

Methods: This retrospective observational multicentre study included patients with anti-myeloperoxidase or proteinase 3 AAV
with biopsy-proven renal involvement. Characteristics were evaluated stratified by dialysis requirement at baseline to identify
determinants of renal prognosis. The primary composite outcome was the occurrence of death or end-stage renal disease at one
year. Prognostic outcomes were modelized by generalized linear models to quantify the impact of predictors.

Results: Of the 395 patients enrolled, 106 (26.8%) were on dialysis at baseline. The mean age was 63.1+13.6 years and age
was not associated with RRT at baseline (p=0.521). PR3-ANCA was associated to a greater prevalence of renal failure.

Among patients with dialysis at baseline, 61 (57.5%) achieved the one-year composite outcome of death or end-stage kidney
disease (ESKD), whereas only 29 (10.0%) patients RRT-free at baseline reached the outcome at one year (p<0,001). Thirty
(28.3%) patients with RRT at baseline had an eGFR at one year superior to 30 mL/min/1,73m?, with a null median of eGFR
recuperation at one year (0,00 [IQR 0.00-31.5 mL/min/1,73m?]).

Among patients requiring dialysis at baseline, in multivariate analysis, age at diagnosis was not associated with the composite
outcome at one year in multivariate analysis (p=0.744). MPO-ANCA were associated with a higher prevalence of RRT and/or
death at one year (OR 3,08; 95%CI 1.21-8.14; p = 0.02). In addition, Brix score at baseline was associated with worse renal
prognosis at one year (OR 1.40; 95%Cl 1.16-1.73; p=0.001).

Of the patients requiring dialysis at baseline, 80 (75.5%) underwent PLEX. Plasma exchanges were independently associated
with a higher estimated glomerular filtration rate (eGFR) at one year of 9.15 mL/min/1.73m? [95%CI 0.26-18.04] (p=0.044). In
addition, 41 (91.1%) of the surviving patients who were weaned from RRT at one year had received PLEX, whereas only 39
(63.9%) of the patients with the composite outcome (death or RRT at one year) had received PLEX (p=0.003). Thus, PLEX was
associated with a reduced risk of one-year RRT or death in patients receiving dialysis at baseline (OR 0.24, 95%CI 0.06-0.82).

Conclusions: This study describes the clinical evolution of patients with AAV requiring RRT at baseline. It shows a strong
association between plasma exchange and improvement in renal function with a higher rate of dialysis weaning. It opens
perspectives for further studies in patients who benefit more from PLEX therapy.

References: None.
Disclosures: None.
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The prognostic value of presenting features on the short- and long-term prognosis of giant cell arteritis
patients: data from the Italian Society of Rheumatology Group
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Brescia, Italy.

Background/objectives: Identifying baseline factors that can predict the prognosis of patients with giant cell arteritis (GCA)
could help to define a tailored approach. Here we investigated the impact of presenting features included in the “2022 ACR/
EULAR GCA Classification Criteria”! on short- and long-term outcome.

Methods: Data of GCA patients from centres belonging to the Italian Society of Rheumatology group were retrospectively
reviewed. All the items included in the “2022 GCA classification criteria” were retrieved. Disease-related outcomes at baseline
(only for visual loss[VL]) and at 12 and 60 months were evaluated. Univariate and multivariate logistic analyses were performed.

Results: Complete data on baseline clinical and laboratory features were available for 1027 patients. In this cohort, follow-up
data were available for 950 (93%) and 494 (48%) patients at 12 and 60 months, respectively. At GCA onset, 197 (19%) patients had
VL. At 12 and 60 months, 46 (5%) and 30 (6%) patients developed ascending aorta aneurysm (AAA), 243 (26%) and 245 (50%)
patients had a first relapse, respectively. At multivariate analysis, jaw/tongue claudication (OR 1.727[1.225-2.434], p=0.0018) and
temporal artery abnormality (OR 1.650[1.163-2.342], p=0.0050) were directly associated with whereas polymyalgia rheumatica
(OR 0.618[0.445-0.857], p=0.004) was inversely associated with VL. Jaw/tongue claudication was associated with a lower risk
of AAA at 12 months (OR 0.313[0.127-0.772], p=0.0117) and new-onset headache with a lower risk of AAA at 60 months (OR
0.456[0.210-0.991], p=0.0474). Polymyalgia rheumatica (PMR) was associated with a higher risk of 1 relapse over both 12 (OR
1.431[1.066-1.919], p=0.0169) and 60 months (OR 1.859[1.300-2.657], p=0.004).

Complete data on baseline clinical, laboratory, imaging/histological features were available for 290 patients. In this cohort,
follow-up data were available for 262 (90%) patients at 12 months and for 113 (39%) patients at 60 months. At GCA onset,
44 (15%) patients had VL. At 12 and 60 months, 18 (7%) and 30 (11%) patients developed AAA, and 66 (25%) and 60 (53%)
patients had a relapse, respectively. At multivariate analysis, jaw/tongue claudication was directly associated (OR 2.473[1.186-
5.158], p=0.0158) whereas axillary involvement was inversely associated (OR 0.109[0.024-0.493], p=0.0040) with VL. Jaw/tongue
claudication (OR 0.107[0.014-0.829], p=0.0324) and ESR>50 mm/h (OR 0.313[0.112-0.872], p=0.0264) were both associated
with a lower risk of AAA at 12 months. PMR was associated with a higher risk of 1%t relapse over 12 months (OR 2.191 [1.242-
3.866], p=0.0067).

Conclusions: In this large cohort of Italian GCA patients, cranial symptoms were confirmed to increase the risk of VL but
appeared to reduce the risk of AAA. PMR reduces the risk of VL but is associated with a higher risk of flare. Imaging data provide
little additional prognostic information.

Reference:
1. Ponte C, et al. Ann Rheum Dis. 2022;81(12):1647-1653.
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Methotrexate as a steroid-sparing agent in chronic periaortitis (idiopathic retroperitoneal fibrosis): a
multicentre randomised clinical trial

Francesco Peyronel’, Alessandra Palmisano?, Federica Maritati®, Federico Alberici*, Davide Gianfreda®, Maria Letizia Urban’,
Giovanni Maria Rossi?, Gabriella Moronif, Augusto Vaglio.
"University of Firenze, Firenze, ltaly; 2University Hospital Parma, Parma, Italy; 3IRCCS - AOU di Bologna, Bologna, Italy; “ASST

degli Spedali Civili di Brescia, Brescia, Italy; °Ospedale “Santa Caterina Novella”, Galatina, Lecce, ltaly; SlRCCS Humanitas
Research Hospital, Rozzano, Milano, Italy.

Background/Objectives: The standard therapy for chronic periaortitis (CP), also known as idiopathic retroperitoneal fibrosis,
is based on high-dose glucocorticoids, which are progressively withdrawn within a 9-month period. The present study aims at
evaluating whether methotrexate (MTX) is an effective steroid-sparing agent in CP.

Methods: This is a multicentre, randomized trial (NCT 01240850) comparing the efficacy of a 9-month course of standard-
dose prednisone (PDN) and that of a 9-month course of low-dose PDN and MTX. Patients aged 18-80 and with a new diagnosis
of CP were enrolled between April 2007 and January 2014. Patients assigned to the PDN group received 1 mg/kg/day of PDN for
the first month, 0.5 mg/kg/day for the second month, 0.25 mg/kg/day for the third and fourth months, gradually tapered to zero over
the subsequent 5 months. Those assigned to the PDN+MTX group were given 1 mg/kg/day of PDN for the first month, then MTX
(0.3 mg/kg/week) was added, and PDN dose was reduced as follows: 0.25 mg/kg/day for the second month, 0.125 mg/kg/day for
the third and fourth months, tapered to zero over the 5 subsequent months; both PDN and MTX were withdrawn at the end of the
ninth month. The primary endpoint was remission (absence of symptoms, normal acute-phase reactants and no hydronephrosis,
stent-free or nephrostomy-free) at the end of the 9-month treatment course. Secondary endpoints included relapses, the reduction
in size of the retroperitoneal mass, and treatment-related side-effects.

Results: Of the 60 patients enrolled, 31 were assigned to the PDN group and 29 to PDN+MTX group. Twenty-five (80.6%)
patients of the PDN group and twenty-six (89.7%) patients of the PDN+MTX group achieved remission at month 9 (p=0.549).
Mean CP thickness reduction did not differ between treatments. No significant difference was observed between groups in terms of
therapy-related adverse events. During the 16-month follow-up period after the achievement of remission, no significant difference
was observed in terms of relapses (p=0.813). A statistically significant difference in terms of cumulative PDN doses between
the two groups was observed: the mean dose in the PDN group was 48051723 mg, whereas in the PDN+MTX group reached
35544525 mg (p<0.001).

Conclusions: A 9-month treatment regimen based on the use of MTX in combination with low-dose PDN has comparable
efficacy and safety in inducing CP remission to that of a 9-month regimen based on standard-dose PDN, which represents to date
the reference treatment. The difference between cumulative PDN doses between the groups is remarkable.

References: None.
Disclosures: The study was funded by the Italian Medicines Agency (AIFA).
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Histopathological evaluation of IgG4-RD using the 2019 ACR/EULAR scoring system

Jet Vedder-Hobbelink', Bram Rutgers?, Augusto Vaglio®, Ingeborg BajemaZ.

"University Medical Center Groninge, Groningen, Netherlands; 2UMCG, Groningen, Netherlands; *Meyer Children’s Hospital
IRCCS, Florence, Italy.

Background/ Objectives: IgG4-RD (Immunoglobulin G4-Related Disease) is a chronic immune-mediated disease in which
nearly every organ can be affected. The diagnostic process can be challenging and often requires a multidisciplinary approach.’
In 2019, American College of Rheumatology/European League against Rheumatism (ACR/EULAR) classification criteria for IgG4-
related disease? came out including a step-wise scoring system in which histopathology scores are given in step 3 for those cases
meeting entry criteria (step 1) and not meeting exclusion criteria (step 2). We here present the first data of a patient cohort from a
large university hospital focussing on the evaluation of the histology findings.

Methods: We performed a search for biopsy reports from a 10-year period (11 May 2013 — 10 May 2023) containing the
phrase ‘1gG4’. A total of 922 reports were found from 777 patients. We excluded 195 from our analysis, mainly because of
insufficient/missing material or data - or because the term 1gG4 was used in the text but had no relation to a consideration of
IgG4-RD. We categorized the remaining results of 727 pathology reports into: 1. definite IgG4-RD; 2. indicative of IgG4-RD and 3.
no histopathological evidence of IgG4-RD. We then re-evaluated the findings of the first 2 categories according to the proposed
ACR/EULAR scoring system. All scores were given by 2 pathologists and consensus meetings solved cases with interobserver
variability.

Results: There were 645 reports with no histopathological evidence of IgG4-RD. Original biopsy slides of 82 cases, 31 with
definite IgG4-RD and 51 indicative of IgG4-RD, came from a variety of organs with pancreas, head and neck specimens and
hematology specimens being the most frequent and accounting for 39 of 82 cases. All biopsies except one showed a dense
inflammatory infiltrate. 10/82 cases had obliterative phlebitis; 22/82 cases had storiform fibrosis; 68/82 cases had more than 50
IgG4+ cells/HPF and in 13/82 the 1IgG4:1gG ratio was > 70. Comparing those cases with findings ‘definite’ or ‘indicative’ of IgG4-RD
we found that in the former category, the total histology score was significantly higher than in the latter (x2= 8.2; p < 0.05) — which
was largely due to the presence of storiform fibrosis (score: 13).

Conclusions: In this large, single center cohort of patients with IgG4-RD we found consistency between the original
histopathological conclusion and the newly introduced ACR/EULAR scoring system, distinguishing between a histopathological
diagnosis that is either indicative or definite for IgG4-RD. We are currently assembling the clinical data and outcome of this cohort
to gain insight into the predictive value of the histopathological findings.

References:

1. Deshpande, V., Zen, Y., Chan, J. K. C,, ... Stone, J. H. (2012). Consensus statement on the pathology of IgG4-related
disease. Modern Pathology, 25(9), 1181-1192.

2. Wallace, Z. S., Naden, R. P., Chari, ... Zen, Y., & Stone, J. H. (2020). The 2019 American College of Rheumatology/
European League against Rheumatism classification criteria for IgG4-related disease. In Annals of the Rheumatic
Diseases (Vol. 79, Issue 1, pp. 77-87). BMJ Publishing Group.
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Rituximab in adult-onset IgA Vasculitis and crescentic IgA Nephropathy. A multicentre study
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Nogueira’, Per Eriksson8, Marten Segelmark®, Pavel Novikov®, llya Smitienko'?, Sergey Moiseev'', Bayram Farisogullari?, Deirdre
O’Sullivan’®, Peter Lamprecht'4, Alojzija Hocevar'®, Omer Karadag'?, Mark Little'®, Annette Bruchfeld'’, Sigrid Lundberg'®, Giacomo
Emmi®, Stephen McAdoo'®, Dario Roccatello?®, Augusto Vaglio®.

'"Cambridge University Hospitals NHS Foundation Trust, Cambridge, United Kingdom; 2Azienda Ospedaliero-Universitaria
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“Medical Center “K + 31”, Moschow, Russian Federation; '"Sechenov First Moschow State Medical University, Moschow,
Russian Federation; "?Hacetteppe University, Ankara, Turkey; "*Tallgath Hospital, Dublin, Republic of Ireland; *University of
Liibeck, Libeck, Germany; "®University Medical Centre Ljubljana, Ljubljana, Slovenia; "University of Dublin, Dublin, Republic of
Ireland; ""Karolinska Institut, Stockholm, Sweden; "8Lund University, Lund, Sweden; "*Imperial College, London, United Kingdom;
20University of Torino, Torino, Italy.

Background: Adult-onset IgA Vasculitis (IgAV) is poorly responsive to glucocorticoids (GC) and conventional
immunosuppressive therapies, such as cyclophosphamide. Rituximab has been successfully used in a few cases and may
represent a safer and potentially more effective option.! Crescentic IgA Nephropathy (clgAN), a rare entity that shares features
of renal vasculitis with IgAV, is also frequently refractory to cyclophosphamide, while response to rituximab is unknown. We
investigated outcomes after rituximab in a multicentre European cohort of adult-onset IgAV and clgAN.

Methods: We screened clinical records of patients followed at 18 European consorted centres who were 218 years old at the
onset of IgAV and received 21 rituximab dose. Furthermore, we identified patients with clgAN (225% crescentic glomeruli and
rapidly progressive glomerulonephritis), who were treated with rituximab. Remission was defined as Birmingham Vasculitis Activity
Score (BVAS) <3 at month 6 after rituximab and renal response as stable or improved eGFR and 250% proteinuria reduction.
Relapse was defined as an increase in BVAS requiring a change in immunosuppressive therapy. Outcomes of IgAV with severe
nephritis (eGFR <60 mL/min) were compared with those of clgAN.

Results: We included 61 patients with IgAV and 15 with clgAN (Table). Rituximab was administered as initial therapy in
23/61 (38%) patients with IgAV and 13/15 with cIgAN (87%), while the remainder had refractory or relapsing disease. Active skin
involvement was present in 49 patients (80%) and nephritis in 55 patients (90%) with IgAV at the time of starting rituximab. This

Table Main features of patients with IgAV and cIgAN

All IgAV Non-severe IgAV Severe IgAV nephritis cIgAN P values*
nephritis
N=61 N=31 N=24 N=15

Age at diagnosis, median (IQR) 43 (27-55) 38 (22-49) 52 (40-62) 33 (24-52) 0.025
Male, n (%) 39 (64) 18 (58) 19 (79) 11 (73) 0.71
IS therapy before rituximab

Glucocorticoids, n (%) 41 (67) 23 (74) 13 (54) 2(13) 0.017

Cyclophosphamide, n (%) 16 (26) 8 (26) 5(21) 2(13) 0.68

Other 17 (28) 12 (39) 4(17) 0 0.458
Indications to rituximab

1%t line, n (%) 23(38) 9(29) 11 (46) 13 (87) 0.017

Relapsing disease, n (%) 15 (24) 6(19) 6 (25) 0 0.06

Refractory disease, n (%) 23(38) 16 (52) 6 (25) 2 (13) 0.44
Active extra-renal organ involvement

Skin, n (%) 49 (80) 23 (74) 19 (79) / /

Gl tract, n (%) 35(57) 19 (61) 10 (42) / /

Joints, n (%) 38(62) 18 (58) 13 (54) / /

BVAS, median (IQR) 14 (10-21) 12 (6-16) 16 (10-21) / /
Renal involvement 55/61 (90)

eGFR, median (IQR), mL/min 73 (28-100) 89 (80-105) 26 (15-35) 28 (16-38) 0.45

Renal replacement therapy, n (%) 3(5) / 3(12) 2(13) 1

Proteinuria, g/day 2.1(1.2-4.3) 1.8 (0.8-2.6) 2.8 (1.6-6.2) 4.2 (2.4-6.3) 0.58
Concomitant IS therapy

None, n (%) 13 (21) 8(26) 5(21) 0 0.13

Glucocorticoids, n (%) 48 (79) 23 (74) 19 (79) 15 (100) 0.13

Cyclophosphamide, n (%) 9 (15) 2 (6) 7 (29) 6 (40) 0.50

Other, n (%) 9 (15) 5 (16) 1(4) 5 (33) 0.023
Remission, n (%) 52 (85) 27 (87) 22 (92) 7 (47) 0.003
Relapse, n (%) 15/52 (29) 6/27 (22) 7/22 (32) 4/7 (57) 0.37
eGFR >60 mL/min at last FU, n (%) 45 (74) 28 (90) 11 (46) 2(13) 0.044
Kidney failure at last FU, n (%) 5(8) 2(6) 3(12) 10 (66) 0.001

*Comparison between patients with severe IgAV nephritis and clgAN (Mann-Whitney or Fisher test). P<0.05 was considered a statistically significant result
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was given alone in 13/61 (21%) or combined with GC in 48 (79%) patients with IgAV and in all those with clgAN. Furthermore,
cyclophosphamide was used in 15% of patients with IgAV and 40% of those with clgAN. Remission at 6 months was achieved by
52 (85%) patients with IgAV and 12/13 (92%) of those treated with rituximab alone. A renal response was observed among 49/55
(89%) of those with nephritis. Patients with IgAV and severe nephritis had similar eGFR to those with clgAN at the time of starting
rituximab, but the latter had lower rate of remission and a higher frequency of kidney failure. A relapse occurred in 15/52 patients
(29%) who achieved remission a median of 13 months (10-15) after rituximab. Eight patients resumed rituximab and achieved
again remission.

Conclusions: Rituximab alone or in combination with GC and immunosuppressants appeared to achieve a high rate of
remission in this cohort of adult-onset IgAV. Renal response among those with severe nephritis was also good, while this was worse
among patients with clgAN, suggesting substantial differences among these conditions despite similar histological appearances.

References:
1. Maritati F et al. Brief report : Rituximab for the treatment of adult-onset IgA Vasculitis Arthritis&Rheumtology 2018
Disclosures: None.
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Giant cell arteritis in patients with systemic sclerosis: a case series

Max Guarda, Alexandria Roy, Michelle M. Burke, Kenneth J. Warrington, Matthew J. Koster.
Mayo Clinic, Rochester, MN, United States.

Background/Objectives: Giant cell arteritis (GCA) in patients with systemic sclerosis (SSc) is a rare entity for which only
case reports are available. High-dose glucocorticoid use has been relatively contraindicated in SSc patients due to the concern of
scleroderma renal crisis (SRC). Optimal treatment strategies for this group of patients have not been reviewed.

Methods: A single-institution retrospective study was performed reviewing all patients that had diagnosis codes for both SSc
and GCA between January 1, 1996, and December 31, 2020. Medical records were reviewed individually, and data was abstracted
regarding demographic characteristics, clinical presentation, diagnostic modalities, treatments, and outcomes. Diagnosis of both
SSc and GCA by a rheumatologist was required for inclusion. Number of ACR/EULAR classification criteria met for 2013 SSc
criteria and 2022 GCA criteria were documented.

Results: Eight patients were retrospectively identified, all of which were female. Seven patients fully met both respective ACR/
EULAR classification criteria sets. One patient fulfilled GCA criteria and had 8/9 points for SSc criteria plus an esophagogram
which was consistent with clinical diagnosis of SSc. Mean+SD age at diagnosis was 60.5+17.1 years for SSc and 74.8+6.9 years
for GCA. Six patients (75%) developed SSc before GCA. MeanzSD time from SSc diagnosis to GCA diagnosis was 19.6+15.7
years. Two patients (25%) developed GCA before SSc. Mean+SD time from GCA diagnosis to SSc diagnosis was 1.8+1.1 years.
Mean+SD follow-up time after GCA diagnosis was 5.2+4.2 years. Main clinical symptoms, diagnostic modalities, treatments
used, complications and outcomes are presented in Table 1. Three patients had a previous history of SRC prior to GC initiation
for GCA. No episodes of SRC occurred after high-dose GC. Two patients with history of SRC were on ACE inhibitors at the time
of GC initiation. One of these patients developed a hypertensive episode without end-organ damage or SRC while on 40mg of
prednisone after GCA diagnosis. This occurred due to cessation of a thiazide diuretic and resolved with reinitiation. Most patients
in this study were diagnosed with SSc and GCA prior to the FDA approval of tocilizumab for either GCA or SSc, limiting the
number of patients that received this treatment. In total, three patients were treated with tocilizumab (TCZ). One patient developed
a diverticular perforation secondary to TCZ requiring colonic resection and colostomy, one patient discontinued TCZ after a
medication-unrelated complication and one patient has remained in remission off GC on TCZ for 19 months as of last follow-up.

Conclusions: Herein we present the largest single-institution series of patients that present both GCA and SSc, an uncommon
combination. High-dose glucocorticoid treatment for GCA did not appear to precipitate development of SRC in this series of
patients. Further investigation regarding the benefit of tocilizumab in patients with SSc and GCA is required.

References: None.
Disclosures: K.J.W.: Kiniksa, Amgen, Sanofi, BMS, Eli Lilly; M.J.K.: Amgen; Others: none.

Systemic Sclerosis Giant Cell Arteritis Outcomes
Case Age SSc subtype, Sx & | Tx for SSc prior Hx SRC Age Method GCA | GCA Sx & IMs at Initial GCA GC- Complications Status
$Sc DX Serology to GCA Dx GCA Dx Dx GC sparing
Dx dose agents used
#L 57 lessc CCB, EIRA, Yes, 1 66 Clinical HA, PMR, ST 40mg None GCA: None Deceased:
CC, DU, GERD, HCQ, PDEs- episode CRP: 22 mg/L SSc: pHTN, ILD Complications of
RP, SD, TE. ESR: 55 mm/h Scleroderma
ANA, Anti Scl-70
# 45 dcSsc Penicillamine Yes, 1 73 Clinical HA, JP, PMR, ST, 40mg None GCA: GC-related: IHG, Deceased: Cause of
DU, GERD, IA, RP, (0/C AE), episode Vs OP & VCFs death N/A
SD, TE. HCTZ, ACEI CRP: 66 mg/L SSc: ILD, severe HTN
Anti-RNA Pol 1l ESR: 46 mm/h episode without SRC
#3 43 dcSSc CCB No 86 Biopsy HA, IC, JP, PMR, 40mg None GCA: None Deceased: Ruptured
CC, DV, ED, Vs $Sc: ILD, hand sigmoid volvulus
GERD, RP, SD, TE. CRP: N/A contractures, finger
Anti Scl-70 ESR: 73 mm/h autoamputations.
#a 81 dcSSc None (SSc Dg No 78 Clinical HA, PMR, ST, FE, 60mg None GCA: N/A Deceased: Failure to
ED, GERD RP, SD, after GCA) NS SSc: ILD, severe thrive due to severe
TE. CRP: N/A dysphagia. dysphagia.
Anti-RNA Pol 1l ESR: 60 mm/h
#5 7% leSSe ccs No 79 Biopsy JC, PMR, VS 60mg Tz GCA: PVFD GCA: Remission, on TCZ
GERD, RP, SD, TE. CRP: 86.8 mg/L SSc: None 4amg/kg IV gdwks.
ANA, ACA ESR: 72 mm/h SSc: Stable, on CCB, PPI
#6 34 | lessc PDEs-I, AZA, Yes, 1 63 Biopsy+ | HA,PMR, VS 60mg 1%line: TCZ | GCA: Diverticular GCA: clinically stable on
DU, GERD, RP, CYC, HCQ, LEF, | episode LVimaging | CRP:22 mg/L (D/C AE) perforation 2ryto TCZ, | prednisone 15mg +
SD. MTX, MMF ESR: 43 mm/h 2 line: LEF PVFD, adrenal MTX
ANA (D/C AE) insufficiency 2ry to GCs. | SSc: stable, PDEs-I
3<line: MTX | $Sc: Hand contractures
|7 69 | IcSSc HCQ, CCB, ACEI No 75 Biopsy HA. 60mg None GCA: None. GCA: Remission, off Tx
DU, ED, GERD, IA, CRP: N/A SSc: None. SSc: Stable, lost to F/U
RP, D, TE. ESR: 40 mm/h 2013 (but using HCQ,
ACA. CCB, PPI)
#8 79 lessc None (S5¢ Dg No 78 Clinical, HA, PMR, IC 40mg Tz GCA: Aortitis (relapse), GCA;: Remission, off Tx
GERD, RP, TE. after GCA) LVimaging | CRP:N/A GC-related OP. SSc: Stable, on CCB
ANA, ACA forrelapse | ESR: 103 mm/h SSc: None
(aortitis)
ACA = Anti-centromere antibody, ACEI = Angiotensin Converting Enzyme inhibitor, ANA = Antinuclear antibody, AZA = Azathioprine, CC = Calcinosis cutis, CCB = Calcium channel blocker, CRP = C
Reactive Protein, CYC = Cvclophospham\de D/C AE = Discontinued due to Adverse Event(s), dcSSc = diffuse cutaneous Systemic Sclerosis, DU = Digital Ulcerations, E1RA = Endothelin 1 Receptor
ED= ility, F = Female, FE = Fever, GC = Glucacomcoud(s) GC-IHG = Glucocorticoid-induced hyperglycemia, GCA = Giant Cell Arteritis, GERD = Gastroesophageal
Reflux Disease, HA = Headache HCQ = Hydroxyc! line, HCTZ = Hydrocl I 1A= y Arthritis, ILD = Interstitial Lung Disease, IMs = Inflammatory Markers, IC = Jaw
claudication, JP = Jaw Pain, LEF = Leflunomide, \cSScfllmlted cutaneous Systemic Sclerosis LV = Large vessel, MTX = Methotrexate, MMF = Mycophenolate Mofetil, N/A = Not Available, NS = Night
sweats, OP = Osteoporosis, PDES-| = Phosphodiesterase 5 inhibitor, pHTN = Pulmonary Hypertension, PMR = Polymyalgia Rheumatica, PPI = Proton pump inhibiter, PVFD = Permanent Visual Field
Defect, RP = Raynaud's Phenomenon, SD = Sclerodactyly, SRC = Scleroderma Renal Crisis, SSc = Systemic Sclerosis, ST = Scalp Tenderness, TCZ = Tocilizumab, TE = Telangiectasia(s), Tx = Treatment,
VCFs = Vertebral p ion fractures, VS = Visual

Table 1. Characteristics and outcomes of patients with giant cell arteritis and systemic sclerosis.
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Managing relapse and progressive multifocal leukoencephalopathy in PR3 ANCA-positive vasculitis: the
balance between immunosuppression and immunocompetence

Giorgio Trivioli', Toby Humphrey', Kevin Loudon', Eoin Mckinney?, Lisa Willcocks', Andrew Carmicheal’, Amanda Cox’, Alasdair
Coles?, Rachel Jones', David Jayne?, Rona Smith?2.

"Cambridge University Hospitals NHS Foundation Trust, Cambridge, United Kingdom; 2University of Cambridge, Cambridge,
United Kingdom.

Presentation of Case: A 74-year-old man was diagnosed with PR3 ANCA vasculitis manifesting as mononeuritis multiplex

in 2016 and treated with glucocorticoids (GC) and intravenous cyclophosphamide (cumulative dose 3.5g). Rituximab (2g) was
added in December 2016 due to progressive mononeuritis. Six months later, his vasculitis was in remission (PR3 negative) on
low dose prednisolone and azathioprine, but he developed dysarthria and incoordination. MRI head showed cerebellar lesions
and polymerase chain reaction
(PCR) of cerebrospinal
fluid (CSF) was positive
for JC virus, consistent
with  progressive  multifocal
leukoencephalopathy
(PML)." Of note, he was
lymphopaenic at the time
of diagnosis. He continued
low-dose prednisolone while
azathioprine was withdrawn
and he commenced 3 monthly
IV immunoglobulins  (1VIg).
His  neurological condition
stabilised and JC virus in
blood became undetectable.
However, his PR3 ANCA
returned positive in 2021 and
in August 2023, he developed
pulmonary infiltrates and
acute kidney injury (creatinine
505umol/L, Figure).

Diagnostic Testing and
management: A kidney biopsy
revealed a pauci immune
crescentic glomerulonephritis,
consistent with vasculitis relapse. He received IV GC and plasma exchange (7 sessions) but no immunosuppressive agents, in
light of the history of PML. He commenced avacopan 30mg twice daily, in view of perceived low risk of viral reactivation but the
requirement to control active vasculitis.

Outcome and follow-up: Clinically, he improved and renal function recovered substantially (creatinine 170umol/L), and his
PR3 level reduced. On discharge, blood PCR for JC virus was negative. However, he noted deterioration in his mobility over the
following weeks and blood PCR in October 2023 returned positive for JC virus. Avacopan was stopped and treatment with the
antiviral cidofovir planned. Surprisingly, PCR of CSF taken 1 week after avacopan was stopped returned negative for JC virus.
PCR of blood was then negative on three consecutive assessments in the following month, hence cidofovir was not administered
in view of risk of nephrotoxicity. He continues under close follow up on 15mg prednisolone, 3 monthly 1VIg, with vasculitis in
remission and undetectable JC virus in blood and CSF, although his PR3 level is again rising.

Discussion: Achieving sufficient immunosuppression to control vasculitis activity, while minimising infection risk is a common
issue in vasculitis practice. However, the management of vasculitis relapse in this patient with PML was particularly challenging
because of the very fine balance between immunosuppression and immunocompetence. Our patient relapsed with a severe
pulmonary-renal syndrome, which was heralded by reappearance of PR3 ANCA, and was successfully treated with PLEX, GC,
avacopan and IVIg. Notably, timing of avacopan therapy was associated with reappearance and disappearance of JC virus,
suggesting it exerts a non-negligible immunosuppressive effect on viral surveillance.

References:

1. Cheema K et al. Deciphering neurological symptoms in ANCAassociated vasculitis, uncontrolled disease or a
complication of therapy. Rheumatology 2021;60:iii67—iii69.
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VEXAS masquerading as Granulomatosis with Polyangiitis (GPA)
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"Peterborough City Hospital, Peterborough, United Kingdom; 2Southend University Hospital, Southend, United Kingdom, *Norfolk
& Norwich University Hospital, Norwich, United Kingdom.

Presentation of Case: A 70-year-old man presented with a two-year history of episodic constitutional symptoms, myalgia,
arthralgia and a widespread rash primarily on his legs and forearms. His medical history included chronic unexplained neutropenia,
with an inconclusive bone marrow biopsy, and open angle glaucoma. Over the preceding six months, he’d had two hospital
admissions for similar symptoms, each with significantly elevated inflammatory markers. During these admissions, the rash was
treated as cellulitis. Bilateral peri-orbital swelling was attributed to open-angle glaucoma and managed conservatively. Examination
revealed multiple discrete circular erythematous lesions surrounding small tender palpable subcutaneous nodules, mainly around
his wrists and legs.

In addition to high inflammatory markers (CRP 191 mg/L) his bloods were notable for normocytic anaemia (Hb 120 g/L) and
hypoalbuminemia (21 mg/L). Serology was negative for ANA and ANCA, with normal complement levels. Viral screening for
hepatitis A, B, C, HIV, CMV, and EBV were unremarkable. Urine dipstick analysis showed 1+ protein and normal protein creatinine
ratio. CT scan of neck, chest, abdomen and pelvis showed no malignancy.

He re-presented with left sided peri-orbital swelling, erythema, proptosis with limitation of eye movements, injected conjunctiva
and reduced visual acuity (9/13). Inflammatory markers were again elevated. MRI of the orbit revealed left rectal muscle swelling
and inflammatory changes within the left orbital roof, involving the superior rectus and levator palpebrae muscle complex, with
mild left proptosis. This was consistent with an orbital inflammatory syndrome (figure 1).

Figure 1. MRI Orbit: Left superior rectus muscles swelling and inflammatory changes on a Coronal T1 fat-sat image.
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Skin biopsy revealed a granulomatous vasculitis of medium sized vessels with fibrinoid necrosis. A diagnosis of Granulomatosis
with Polyangiitis was made. Due to his previous history of mild intermittent neutropenia, he was initiated on Rituximab along with
a high dose Prednisolone. He had a poor response to Rituximab and this primary inefficacy raised the suspicion of an alternate
diagnosis. Genetic testing for the UBA1 gene mutation was positive, confirming the diagnosis of VEXAS.

Discussion of Management: The presence of medium-sized granulomatous vasculitis in a man with ocular, cutaneous and
constitutional involvement led to a diagnosis of GPA, despite negative ANCA serology. Approximately 10-20% of patients with GPA
are ANCA negative. The sub-optimal response to Rituximab prompted exploration for an alternative diagnosis. Genetic testing for
UBA1 gene mutation confirmed the diagnosis of VEXAS syndrome.

VEXAS syndrome, caused by an X-linked somatic mutation, is a multisystem auto-inflammatory condition primarily affecting
males. Common clinical features include fever, cutaneous involvement, pulmonary infiltrates, chondritis of ears and nose, venous
thromboembolism and macrocytic anaemia.

Conclusion: ANCA negative vasculitis, refractory disease and pre-existing cytopenia in males over the age of 50 should raise
suspicion of VEXAS.

Disclosures: None.
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Paraneoplastic MPO+ ANCA vasculitis in Chronic Lymphocytic Leukemia
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States.

Presentation of Case: A 77 year old female with a history of neuroendocrine tumor, breast cancer, and untreated chronic
lymphocytic leukemia (CLL) presented with rising creatinine up to 2.69 mg/dl (baseline 1.4 mg/dl), gross hematuria, proteinuria,
and intermittent arthritis. Review of systems was otherwise negative except for intermittent cramping in her feet, and she had no
recent medication changes. Physical exam was unremarkable. A renal biopsy was performed prior to referral.

Diagnostic Testing:

Figure 1. Renal biopsy A. Glomerular cellular crescent and fibrinoid necrosis. B. Dense lymphocytic interstitial infiltrate.
C. IgG immunofluorescence (IF) of infiltrate. D. Kappa IF of infiltrate.

* Renal biopsy: pauci-immune focal necrotizing glomerulonephritis (GN) with 13% crescents, segmental fibrinoid
necrosis, diffuse mononuclear interstitial inflammation and dense infiltrate at the end of the biopsy core. IF of that
infiltrate demonstrated diffuse granular mostly cytoplasmic and perinuclear staining with antiserum for IgG and kappa
light chains. (Figure 1)

* Leukopenia with 70% lymphocytes, anemia, thrombocytopenia.

» Urine sediment with 50 RBC/hpf (>20% with dysmorphic features), rare mixed cellular casts, 7-10 WBC/hpf.
» Urine protein/creatinine ratio 1507 mg/g.

» Positive perinuclear-ANCA pattern, MPO-ANCA (102.5 U/ml).

» SPEP with irregularity in the gamma region; faint monoclonal component typed as IgG Kappa on immunofixation;
Kappa/Lambda free light chain ratio 2.3.

* Peripheral blood flow cytometry demonstrated CD5 positive kappa restricted B-cell population consistent with CD5+/
CD23+ mature B-cell leukemia/lymphoma, representing 50% of the peripheral white blood cells.
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Differential & Final Diagnosis: Differential: Idiopathic ANCA vasculitis (AV), sarcoidosis, paraneoplastic disease, infection-
related GN.

Final Diagnosis: MPO+ ANCA vasculitis secondary to CLL.

Discussion of Management: Though treatment for AV with crescentic disease typically involves cyclophosphamide and
steroids, the abnormal infiltrate consistent with CLL prompted discussion with oncology. Rarely, renal involvement and AV have
been reported with CLL."2 Given the suspicion of paraneoplastic AV, treatment of the underlying CLL was felt to be indicated. She
was started on obinutuzumab monotherapy with later addition of venetoclax and achieved remission of CLL and demonstrated
significant renal recovery (creatinine 1.2 mg/dl). Both CLL and AV have remained in remission off therapy.

Conclusions: AV may rarely be associated with hematologic malignancies. We present a unique case of an MPO-positive AV
thought to be a manifestation of CLL. The patient was treated for underlying CLL with remission of AV. In the context of underlying
indolent B cell malignancy, treatment of AV directed toward the underlying malignancy should be considered.

References:

1. Wanchoo et al. Renal involvement in chronic lymphocytic leukemia. Clin Kidney J. 2018 Oct;11(5):670-680.
2. Henriksen et al. Rare association of chronic lymphocytic leukemia/small lymphocytic lymphoma, ANCAs, and pauci-
immune crescentic glomerulonephritis. Am J Kidney Dis. 2011 Jan;57(1):170-4.
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A case of a puerperal granulomatosis with polyangiitis relapse

Cliona Cowhig', Liam Plant', Néirin E. Russell?, Michael Clarkson', Sarah Moran'.
"Cork University Hospital, Cork, Republic of Ireland; 2Cork University Maternity Hospital, Cork, Republic of Ireland.

Presentation of Case: A 35-year-old female with a 15-year history of PR3-ANCA associated vasculitis (AAV) presented at
23 weeks’ gestation with mono-arthritis, proteinuria, acute kidney injury and foetal intrauterine growth restriction. Her background
history was significant for AAV with renal, skin, nasal, nerve, and joint involvement. A frequently relapsing disease course was
experienced with ultimate progression to end stage renal failure and transplantation eight years post diagnosis. PR-3 titres were
persistently elevated post-transplant, however, only one clinical relapse occurred which was managed with an oral steroid pulse.
Her AAV had been quiescent for 2 years at the time and there had been an uncomplicated obstetric course prior to the 23" week
of pregnancy.

Diagnostic Testing: Laboratory data was significant for a creatinine of 102umol/L (baseline 74 umol/L), urinary protein
creatinine ratio was 724.4mg/mmol. Liver function tests, haemoglobin and platelets were unremarkable. She was persistently
c-ANCA positive with a PR-3 of 181 IU/ml one month prior to this presentation (prior PR3 range 50-150 IU/ml in the post transplant
period).

Differential & Final Diagnosis: Pre-eclampsia (PET) was the initial clinical diagnosis and emergent C-section was arranged
for obstetric indications at week 23+5. Prednisolone was increased peri-operatively. Placental histopathology was significant for
maternal vascular malperfusion with foci of infarction, and perivillious fibrinoid deposition.

6 weeks post-partum the patient presented with bilateral pulmonary emboli, cardiomyopathy and a further rise in ANCA titre. On
reinterrogation of the case the patient had experienced migratory arthralgias, and features concerning for episcleritis peripartum.
A clinical diagnosis of a ANCA vasculitis relapse in the setting of pregnancy was reached. This case outlines the complexity
of diagnosing an AAV relapse, potentially concurrent PET, and subsequent cardiomyopathy in pregnancy and the post-partum
period.

Discussion of Management: Rituximab and induction steroids were commenced 6 weeks post-partum with co-trimoxazole
anti-microbial prophylaxis. The evidence base regarding the use of rituximab and co-trimoxazole during breastfeeding in premature
neonates is limited. At six-month follow-up the patient had returned to baseline immunosuppression, recovered cardiac function,
and had no evidence of active AAV.

Conclusions: Pregnancy in the setting of vasculitis poses diagnostic and therapeutic challenges, and an increased frequency
of maternal and foetal complications. This case emphasises the difficulty in differentiating AAV relapse from pre-eclampsia in the
late second trimester and underscores the need for employing existing biomarkers such as soluble fms-like tyrosine kinase 1 (sFlt-
1), and urinary CD163 to clarify diagnosis and thus optimise management. Furthermore, it highlights the urgent need to explore
new biomarkers of vasculitis disease activity.

Disclosures: None
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PLENARY SESSION: END-ORGAN DAMAGE AND REPAIR
0-090

Classical monocyte-derived and SPP1 lipid-associated macrophages orchestrate inflammatory and fibrotic
processes in ANCA-associated glomerulonephritis

Yosta Vegting', Aldo Jongejan', Annette Neele', Nike Claessen’', Gal Sela’, Koen Prange’, Jesper Kers', Joris Roelofs', Joost Van
Der Heijden?, Onno De Boer', Ester Remmerswaal’, Liffert Vogt', Frederike Bemelman', Menno De Winther!, Perry Moerland’,
Marc Hilhorst!'.

"AmsterdamUMC, Amsterdam, Netherlands; 2Spaarne Gasthuis Hospital, Hoofddorp, Netherlands.

Background/ Objectives: Kidney macrophage infiltration is a histological hallmark of vasculitic lesions and is strongly linked
to disease activity in anti-neutrophil cytoplasmic antibodies (ANCA)-associated glomerulonephritis (AGN). A recent single-cell
peripheral blood monocyte study showed increased proportions of activated CD14* monocytes'. The precise mechanisms by
which kidney macrophages influence local inflammation and long-term damage remain largely unknown.

Methods: Kidney macrophage diversity was studied using single cell transcriptome analysis of CD45* immune cells from
freshly retrieved kidney biopsies of five AGN patients, a lupus nephritis and nephrectomy control (NC). Myeloid cells were selected
and reclustered to identify disease-specific macrophage subtypes and functionality was assessed by a gene set enrichment
analysis. Findings were validated using multicolor immunofluorescence stainings and flowcytometry, and correlations between
monocyte and macrophage subsets and clinical and histological markers were assessed. Last, differences between serological
subsets were examined.

Results: Data from 25
485 high-quality kidney im-
mune cells were retrieved.
Detailed subclustering iden-
tified a novel SPP1* lipid-as-
sociated macrophage (SPP1
LAMs) subtype exhibiting dis-
tinctive upregulation of fibrotic
genesets (Fig 1b, 1d). Evalu-
ating kidney macrophage sub-
sets revealed a markedly in-
creased proportion of CD163*
macrophages in AGN com-
pared to NC tissue, predom-
inantly composed of highly
inflammatory classical mono-
cyte-derived  macrophages
(MDMs) (ANCA vs. NC, 52%
vs. 38%), accompanied by
resident-like C1Q macrophag-
es, and SPP1 LAMs (Fig 1a-
¢). Our findings indicate a crit-
ical role for classical MDMs
in the inflammatory response
by neutrophil and monocyte
recruitment (CXCL2, CXCL3,
CXCL8, CCL3) and pro-in-
flammatory cytokine produc-
tion (IL1B, TNF), while SPP1
LAMs coordinate fibrotic processes. An analogous trend in the expansion of peripheral blood classical monocytes during active
disease was found (Fig 1e).

Conclusions: Kidney macrophages are not just bystanders, but instigators of inflammation and fibrosis in AGN. Classical
monocyte dysregulation and kidney infiltration seems to be a key event in the pathogenesis, challenging the prevailing focus on
neutrophils. Targeting classical monocyte infiltration and SPP71 LAM formation may potentially control the inflammatory cascade
and attenuate resulting fibrosis in AGN and kidney disease in general.

References:

1 Nishide et al. Single-cell multi-omics analysis identifies two distinct phenotypes of newly-onset microscopic polyangiitis.
Nat Commun 14, 5789 (2023).

Disclosures: None related to this research.




21TINTERNATIONAL o o

VASCULITIS

Activated B-cells induce fibroblast activation and cytokine production in giant cell arteritis

Shuang Xu, William Jiemy, Youbeen Ko, Wayel Abdulahad, Ellen Verschoor, Yannick Van Sleen, Jacoba Graver, Kornelis Van Der
Geest, Gwenny Verstappen, Elisabeth Brouwer, Peter Heeringa, Annemieke Boots, Maria Sandovici.

University Medical Center Groningen, Groningen, Netherlands.

Background/Objectives: Giant cell arteritis (GCA) is a large vessel vasculitis characterized by arterial wall inflammation
and remodelling. We previously showed that highly organized B-cell clusters are present in GCA-affected arteries, particularly
in the adventitial'. Fibroblasts, the predominant cell type in the adventitia, may interact with B-cells owing to their location and
phenotypic plasticity. As stromal cells, fibroblasts play a crucial role in orchestrating immune responses. In GCA arterial lesions,
both B-cells and fibroblasts produce cytokines. This study aims to explore the heterogeneity/subtypes of fibroblast in B-cell
clusters of GCA-affected aorta tissues, and to investigate the impact of B-cells on fibroblast activation and cytokine production
through in vitro analyses.

Methods: Immunohistochemistry, detecting several fibroblast markers (CD90, fibroblast activation protein alpha (FAP),
podoplanin (PDPN), CD248, alpha-smooth muscle actin (aSMA)) and B-cells (CD20), was performed on GCA-affected (n=9)
and atherosclerotic (AS, n=11) aorta tissues. B-cells isolated from peripheral blood mononuclear cells (PBMCs) of GCA patients
(n=6) and healthy donors (n=10), were incubated with/without CpG oligodeoxynucleotides (ODN) 2006, phorbol 12-myristate
13-acetate (PMA) and calcium ionophore (Cal) for 72 hours. Human aortic adventitial fibroblasts were then cultured with B-cells or
with B-cells-conditioned medium for 24 hours in either a co-culture or transwell system. IL-6 levels in medium were measured by
ELISA. RNA expression of IL-6, FAP, PDPN, granulocyte macrophage colony-stimulating factor (GM-CSF) and aSMA in fibroblasts
was examined by qPCR.

Results: Abundant protein expression of CD90, PDPN, and CD248 was observed in B-cell clusters in the aorta, with no
significant differences in fibroblast phenotypes between GCA-affected aorta and AS aorta. Fibroblasts showed enhanced RNA
expression of IL-6 (Figure 1A), GM-CSF, PDPN, FAP, but not aSMA, when cocultured with activated B-cells or activated B-cells-
conditioned medium. Coculture with activated B-cells also promoted IL-6 secretion by fibroblasts (Figure 1B). Mechanistically,
soluble factors rather than cell-cell contact seemed to mediate effects of activated B-cells on fibroblasts.

Conclusions: Activated B-cells may steer fibroblasts towards a proinflammatory phenotype, possibly contributing to disease
progression in GCA. If proven, B-cell-targeted therapy may alleviate both B-cell and fibroblast-related inflammation in GCA.

Figure 1. Activated B-cells promote interleukin-6 (IL-6) expression and secretion in human aortic adventitial
fibroblasts. (A) IL-6 mRNA levels (relative to GAPDH) in fibroblasts, cultured with/without B-cells from healthy
donors (HC) or GCA patients. (B) IL-6 levels in coculture medium. Abbreviations: GCA=giant cell arteritis,
F=fibroblasts, B=B-cells, aB=activated B-cells, tr=transwell, cc=cell cell contact.

References:

1. Graver JC, et al. Front Immunol. 2019; 10: 83.
Disclosures: None.
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Long-term Observational Study of Interstitial Lung Disease in ANCA-Associated Vasculitis: European
Multicentre Study

Aglaia Chalkia', Rachel Jones', Ajay Kamath?, Aladdin J. Mohammad?, Sara Monti#, Chetan B. Mukhtyar?, Viral Nanda?, loannis
Petrakis®, Dimitrios Petras®, Ashnish Sinha’, Pasupathy Sivasothy®, Rona Smith', Konstantinos Stylianou®, Dimitrios Vassilopoulos®,
David Jayne®.

"University of Cambridge, Department of Medicine, Cambridge, United Kingdom; ?Norfolk and Norwich University Hospital,
Norwich, United Kingdom; 3Lund University, Lund, Sweden; *Fondazione IRCCS Policlinico San Matteo, Pavia, Italy; *University
Hospital of Heraklion, Heraklion, Greece; °General Hospital of Athens Hippokration, Athens, Greece; "Norfolk and Norwich
University Hospital, Norwich, Greece; 8Vasculitis & lupus Clinic, Addenbrooke’s Hospital, Cambridge, United Kingdom; *University
of Cambridge, Department of Medicine, Cambridge, Greece.

Background/Objectives: Given the limited data on the epidemiology and outcomes of patients with Interstitial Lung Disease
(ILD) associated with ANCA-associated Vasculitis (AAV) or positive ANCA and the conflicting results regarding the effectiveness of
immunosuppressive treatments, our objective is to describe the long-term outcomes and evaluate the impact ofimmunosuppressive
therapy on lung function.

Methods: A European multicentre retrospective study encompassed patients with ILD-associated with AAV or ANCA. The
diagnosis of ILD was confirmed by a CT chest pattern of usual interstitial pneumonia (UIP), non-specific interstitial pneumonia
(NSIP), organising pneumonia or chronic hypersensitivity pneumonia. Time-to-event analyses were employed to evaluate both
survival and respiratory survival, defined as independency from long-term oxygen treatment. The impact of immunosuppressive
therapy was assessed by the relative change in percentage of predicted Forced Vital Capacity (FVC) and Diffusing Capacity for
Carbon Monoxide (TLCOc) between treatment initiation and 12 months.

Results: 173 patients with ILD were included. 135 had ILD with ANCA positivity with vasculitis (AAV-ILD) and 38 had ILD with
ANCA positivity without vasculitis (ANCA-ILD). The mean age at ILD diagnosis was 70+11 years, and 82% was positive for MPO-
ANCA. The most prevalent radiological pattern observed was UIP (66%).

Median survival was 9.8 years, with a trend favouring earlier mortality in ANCA-ILD compared to AAV-ILD (log-rank, p=0.053,
fig.1). Median respiratory survival for the entire cohort was 13 years. Over a median follow-up of 4.9 years (interquartile range 2-8),
the adjusted mean annual rates of absolute decline were -3.1% for FVC % and -3.8% for TLCOc %. In multivariate Cox regression
analysis age (Hazard ratio (HR) 1.1; 95% Cl, 1.06 to 1.16), baseline FVC % (HR 0.9; 95% CI, 0.96 to 0.99), baseline TLCOc %
(HR 0.9; 95% CI, 0.96 to 0.99), and long-term oxygen requirement (HR 2; 95% CI, 1.08 to 3.88) were identified as significant
predictive factors for mortality.

90% of the cohort, received immunosuppressive treatment, which included cyclophosphamide (CYC) in 52%, rituximab (RTX)
in 17%, combination in 12%, mycophenolate mofetil (MMF) or methotrexate in 9% as part of the induction regimen. Evaluating the
impact of immunosuppression on lung progression over 12 months revealed slowing of the decline of FVC % and TLCO %, most
evident in CYC and RTX-treated patients.

Conclusions: Our study provides insights into the long-term outcomes of AAV and ANCA associated ILD, where lung severity
emerged as a predominant risk factor for mortality. Immunosuppressive treatment appeared to retard progression of lung disease
in the short term.

Disclosures: RJ received fees from GSK, Roche, Vifor. DJ from Amgen, Astra-Zeneca, CSL Vifor, GSK, Novartis, Roche,
Takeda. The other authors declared no conflicts of interest.

Figure 1. Kaplan Meir survival curve according to AAV-ILD and ANCA-ILD.
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BREAKOUT SESSION: IMAGING IN DISEASE ASSESSMENT

Association of extent of vascular inflammation on cranial MRI with visual complications in giant cell arteritis

Quy Cao', Fang Liu', Ryan Rebello?, Madhura Tamhankar’, Shubhasree Banerjee’, Rui Liang', Robert Kurtz', Naomi Amudala’,
Zhaoyang Fan?, Jae Song', Peter Merkel', Jeffrey Morris’, Rennie Rhee'.

"University of Pennsylvania, Philadelphia, United States; 2St. Joseph’s Hospital, Hamilton, Canada; 3University of Southern

California, Los Angeles, United States.

Background/Objectives: Vessel wall MRI can detect
inflammation of multiple cranial arteries beyond the temporal
arteries and may be useful to assess disease severity. This study
evaluated disease extent on MRI and its association with visual
complications from GCA (“ocular GCA”).

Methods: Patients with newly-diagnosed or relapsing cranial
GCA who underwent cranial vessel wall MRI were included.
Active cranial GCA and ocular involvement were determined by a
rheumatologist and/or neuro-ophthalmologist. MRl enhancement
of 7 arteries and 2 muscles (either right or left side) as well as
a global imaging diagnosis (GCA or non-GCA) were determined
by a single radiologist blinded to all clinical data. In a subset of
patients, repeat MRIs were performed at month 1, 6 and 12.
Using a mixed effects model that combines information from all
structures on MRI, a new continuous global patient-level score,
named the Propensity for Enhancement for GCA (PEG) score,
was derived. The PEG score ranges from 0-1 and corresponds
to the degree and extent of vascular inflammation. Groups were
compared using Wilcoxon rank-sum and chi-square tests. Linear
test for trend assessed longitudinal changes in the PEG score.

Results: A total of 64 patients were included: 12 ocular
GCA, 13 non-ocular GCA, and 39 non-GCA. A greater proportion
of arteries and muscles had abnormal MRI enhancement in
GCA vs non-GCA and ocular vs non-ocular GCA (Figure 1A).
Similarly, PEG score was higher in ocular vs non-ocular GCA
(median PEG score [IQR] 0.46 [0.26-0.69] vs 0.08 [0.03-0.46],
P = 0.07, Figure 1B). We compared the PEG score in GCA
patients with vs without orbital MRl enhancement (regardless
of visual symptoms) and found they were significantly different
(median PEG score [IQR] 0.46 [0.46-0.72] vs 0.07 [0,03-0.15], P
< 0.01, Figure 1B). Among 11 patients with GCA who underwent
repeat MRIs, the PEG score significantly improved over time and
reached normal levels by month 12 (Figure 1C).

Conclusions: MR reveals a greater extent of cranial vascular
inflammation in patients with ocular vs non-ocular GCA. The PEG
score, a novel continuous global MRI score, was higher in ocular
vs non-ocular GCA and in patients with vs without abnormal
orbital MRI enhancement. The PEG score significantly improved
over time with treatment. These results provide proof of principle
that comprehensive assessment of multiple cranial arteries
using vessel wall MRI may be useful as an imaging biomarker
of disease severity in GCA and future studies could determine
if MRI-guided clinical decision-making improves outcomes in
patients with GCA.

Figure 1. Ocular involvement in giant cell arteritis is
associated with greater disease extent on cranial vessel
wall MRI. Compared to GCA patients without ocular disease,

patients with ocular involvement have more enhancing

structures on MRI (A) and a higher Propensity for Enhancement
for GCA (PEG) score, which is a novel continuous global MRI
score (B). Line plots of individual patients with GCA (n=11)
demonstrates that PEG score significantly decreases over time
with treatment (C). Abbreviations: GCA, giant cell arteritis; STA,
superficial temporal artery.
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Imaging and clinical predictors of outcome in chronic periaortitis

Milena Bond', Alessandra Bettiol?, Eugenia Accorsi Buttini®, Giacomo Emmi?, Augusto Vaglio*.

'Department of Rheumatology, Hospital of Brunico, Brunico, Italy; 2Careggi University Hospital, Florence, Italy; *University of
Brescia, Brescia, Italy; *“Meyer Children Hospital, Florence, Italy.

Background: Treatment with glucocorticoids (GC), often combined with immunosuppressants, effectively induces remission
in the majority of cases (75-95%) of chronic periaortitis (CP). However, a significant proportion of patients (up to 75%) experience
relapses. Limited literature exists on predictors of these outcomes.

Objective: The aim of this study was to identify predictors of remission and relapse in patients with CP.

Methods: We retrospectively reviewed consecutive adult CP patients referred to dedicated outpatient clinics at three lItalian
hospitals between January 2006 and February 2021. To be included, patients were required to have baseline and post-treatment
CT, 18F-FDG PET, or MRI scans.

Statistical Analysis: Logistic univariate and multivariate regression models were employed to assess remission probability
based on baseline demographic and clinical parameters. Risk of relapse, at baseline, month 4, and end of treatment (EOT), was
evaluated with Cox univariate and multivariate regression models. Measurement of vascular uptake at 18F-FDG PET was graded
using a 4-point semiquantitative scale. Metabolic responses were classified as complete, partial, stable or progressive disease
according to PERCIST criteria. Remission was defined as the disappearance of disease-related symptoms, normalization of ESR
and CRP and a decrease/stabilization of the mass on imaging. Relapse was defined as recurrence of disease-related symptoms
or enlargement of the mass on imaging.

Results: One hundred and fifteen patients,
with a mean follow-up of 33 (17-57) months, were

Baseline characteristics

included in this study. Baseline characteristics | Men 40/115 (34.8%)
and treatments are reported in Table 1. Of the Age 55 [50-63]
115 patients, 101 (87%) achieved remission, with Clinical features
a median time to remission of 4 (3-5) months. Idiopathic retroperitoneal fibrosis 105/115 (91.3%)
Among those who achieved remission, 42 out of Perianeurysmal retroperitoneal fibrosis 10/115 (8.7%)
101 (42%) experienced a relapse, with a median | Symptoms 107/115 (93%)
time to relapse of 14 (8-26) months. Smoking habit gigroczahtfrsoifnbosis ngj E??g:/ﬁ))
—_ . (o]
(OR. 0.34, 95% . CI. 0'11-0'99' .p—0.049) and a'n Esta%lished atherosclerotic disease 13/111 (11.7%)
atypical CP localization (ie, pelvic, pre-sacral, peri- Associated autoimmune disease 38/114 (33.3%)
ureteral involvement, OR 0.11, 95% CI 0.02-0.52, Fibro-inflammatory disease 19/114 (16.7%)
p=0.905) were ident.ifie.d as negative independent Laboratory findings
predictors  of . remission. Conversely, PET-CT Erythrocyte sedimentation rate (mm/h) 50 [34-73]
uptake at baseline (grade 0 vs grade 1-3) emerged C-reactive protein concentration (mg/L) 13.1 [5.4-33]
as a positive predictor of remission (OR 11.51, 95% Serum creatinine (mg/dL) 1.2 [0.9-2-2]
Cl 1.35-98.20, p=0.025). In terms of predictors of IgG4 above normal range 18/92 (19.6%)
relapse, thoracic vessel involvement and a positive Characteristics of CP at CT/MR
18FDG-PET at EOT were identified as positive Typical CP localization 97/115 (84.3%)
independent predictors of relapse (HR 2.61, 95% Atypical CP localization 18/115 (15.6%)
Cl 1.19-5.68, p=0.016 and HR 3.47, 95% CI 1.54- Thoracic involvement 21/114 (18.4%)
7.82, p=0.003 respectively). Lesion thickness (max, mm) 15[10.3-22]
Conclusions: To our knowledge this is Uptake at "*F-FDG PET 96/115 (83.5%)
the largest study aiming at evaluating factors | GradeO 6/96 (6.2%)
influencing remission and relapse in CP patients. g::g:; 22)9/86(5(321@%
These findings provide valuable insight into Grade 3 55/96 (57:3%':)
discerning patients who may require intensified ;
immunosuppressive therapy to attain remission and Treatment regimens
to prevent relapse. This underscores the potential Glucocorticoids only 71/115 (62%)
necessity for tailoring treatment approaches to Glucocorticoids + MTX 22/115 (19%)
specific subtypes of the disease. —
Glucocorticoids + MMF 16/115 (14%)
Glucocorticoids + RTX 6/115 (5%)
Table 1.
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Predicting Disease Relapse in ANCA Associated Vasculitis with Radiomics of Lung Nodules/Masses

Sam Falde’, Ulrich Specks’, Brian Bartholmai', Srini Rajagopalan’, Rodrigo Cartin-Ceba?, Tobias Peikert'.
"Mayo Clinic, Rochester, United States; 2Mayo Clinic, Scottsdale, United States.

Background/Objective: Pulmonary nodules are common manifestations of granulomatosis with polyangiitis (GPA) as
compared to the other syndromes of ANCA-associated vasculitis (AAV)'. It has been postulated that granulomatous manifestations
including lung nodules predispose patients to relapsing disease’?. Despite advances in our understanding of the pathogenesis
and treatment for AAV, relapses are common. For this reason, we sought to develop a radiomic model utilizing quantitative
imaging data from CT chest to predict risk of relapsing AAV.

Methods: We retrospectively reviewed patients at Mayo Clinic sites between 1/1/2006 and 9/1/2022 with pulmonary nodules
at time of diagnosis. Inclusion criteria were age over 18 years, meeting Chapel Hill and ACR/EULAR consensus definitions of GPA
or Microscopic Polyangiitis (MPA), and imaging with high-resolution CT chest at initial diagnosis of AAV. Quantitative CT analytics
with CANARY (Computer Aided Nodule Analysis and Risk Yield) was applied to pulmonary nodules. A texture-based radiomic
analysis of the lung with Computer-Aided Lung Informatics for Pathology Evaluation and Rating (CALIPER) was then performed.
Following radiomic feature extraction, least absolute shrinkage and selection operator (LASSO) reduction was used to identify the
candidate features best fit to build a radiomic model predictive of relapsing disease.

Results: In total N=49 patients were included, N=27 with non-relapsing disease and N=22 patients with relapsing disease.
Median age at diagnosis was 56 years (IQR 45-66) with N=23 (46%) females. Patients were predominantly c-ANCA/PR3 positive
(N=34/N=34) and classified as GPA in 93% (N=46) of patients Median Birmingham Vasculitis Activity Score for Wegener’s
Granulomatosis (BVAS/WG) at diagnosis was 3 (1-7). An ensemble model integrating radiomic features from two existing models
yielded a sensitivity of 91%, specificity of 89%, and ensemble AUC of 0.94 predictive of relapsing diseases relapse as illustrated
in Figure 1.

Conclusion: We demonstrated the feasibility of novel radiomic model to predict risk of relapse based on CT scan at initiation
presentation with AAV.

Figure 1: Area under the curve (AUC) illustrating model performance for prediction of relapse risk with CANARY based
anaylysis (red dashed), CALIPER (blue dashed) , and an ensemble model (green) with radiomic features dervied from both
models yielding the highest absolute AUC.
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Use of FDG-PET to Monitor Disease Activity in Patients with Giant Cell Arteritis on Tocilizumab

Kaitlin Quinn', Mark Ahlman?, Peter Grayson'.
'NIAMS, National Institutes of Health, Bethesda, United States; ?National Institutes of Health, Bethesda, United States.

Background: The use of tocilizumab for treatment of giant cell arteritis (GCA) is supported by recent society guidelines'2.
Because tocilizumab has a direct effect on acute phase reactants, the optimal way to monitor disease activity in this subset of
patients remains uncertain.

The objective of this study was to assess the value of FDG-PET scans in monitoring disease activity in patients with GCA on
treatment with tocilizumab.

Methods: Patients with GCA treated with tocilizumab were selected from an ongoing prospective, observational cohort. All
patients fulfilled the 2022 ACR/EULAR classification criteria for GCA. At each study visit, patients underwent clinical, laboratory,
and imaging assessments, including both FDG-PET and non-invasive angiography.

A single reader reviewed all PET scans, blinded to clinical data. Qualitative assessment of FDG uptake relative to liver uptake
by visual assessment (scale 0-3) was assessed in 9 arterial territories. A summary score, PET vascular activity score (PETVAS),
was calculated (scale 0-27).

Fisher’s exact or Wilcoxon rank sum test were used to compare characteristics of patients with and without PET activity.

Results: Thirty-five patients with GCA underwent FDG-PET imaging while on tocilizumab treatment for = 6 months. Four
patients had persistent clinical disease activity on tocilizumab treatment and FDG-PET scans were active in all 4 patients
(PETVAS: 19, 20, 22, 19). Of the remaining 31 patients who achieved clinical remission on tocilizumab treatment, FDG-PET
was performed after median tocilizumab treatment duration of 254 days (IQR 189-558), on a median prednisone dose of 0 mg/
day (IQR 0-6), and with a median disease duration of 1070 days (IQR 401-1415). FDG-PET was active in 17 patients (55%)
and inactive in 14 patients (45%). There were no differences observed between patients with and without PET activity with
respect to age, sex, disease duration, tocilizumab treatment duration, acute phase reactants, glucocorticoid dose, or use of other
immunosuppressants (Table).

Of the 31 patients who achieved clinical remission on tocilizumab, no patient with or without PET activity had angiographic
progression over the follow-up period. A total of 17 patients discontinued tocilizumab (15 patients due to sustained clinical
remission, 2 patients due to side effects attributed to tocilizumab) after a median treatment duration of 1.8 years (IQR 0.8-2.3).
Five of the 17 patients (29%) who discontinued tocilizumab subsequently had a clinical relapse a median of 1.3 years (IQR 0.6-
2.8) after stopping tocilizumab and no patient who remained on tocilizumab had a clinical relapse. Among the 5 patients who had
a clinical relapse, there were no differences in whether PET scan was active (n=3, 18%) or inactive (n=2, 14%) during established
clinical remission on tocilizumab (p=0.80) (Table).

Conclusions: FDG-PET, when performed in patients with GCA while in clinical remission on treatment with tocilizumab, has
limited value to guide management decisions or inform prognostic risk for relapse.

References:
1. Maz, M et al. Arthritis & Rheumatology. 2021.
2. Hellmich B et al. Ann Rheum Dis. 2020.
Disclosures: None.

Table: Characteristics of patients with GCA on Tocilizumab who had an FDG-PET
scan during established clinical remission.

PET active PET inactive
n=17 n=14 P value
Age 70 (58-83.2) 72 (66.75-78.25) 0.36
Female Sex 13 (76%) 8 (57%) 0.44
Disease Duration (days) 1103 (468-1528) 713 (343-1362.5) 0.35
Duration on TCZ (days) 203 (167-776.5) 370.5 (200-562.25) 0.44
ESR 2 (2-5) 2 (2-2) 0.98
CRP 0.4 (0.25-1.3) 0.4 (0.25-1.3) 0.13
Prednisone 0 (0-5.5) 3.75 (0-8.5) 0.49
Methotrexate 1(6%) 2 (14%) 0.58
PETVAS 22.5 (19-25.25) 16 (14-18.5) <0.01
Clinical relapse 3 (18%) 2 (14%) 0.80

*Continuous variables are expressed as medians (interquartile range) and categorical variables are expressed as number (%).
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Comparing Clinical and Imaging assessment in Three Takayasu’s Arteritis Cohorts by using the Takayasu’s
Arteritis Disease Activity Index

Chiara Marvisi', Ertugrul Cagri Bolek?, Mark Ahlman?, Francesco Muratore', Caterina Ricordi', Rexhep Durmo#, Annibale Versari4,
Sema Kaymaz-Tahra®, Salih Ozguven®, Fatma Alibaz-Oner®, Haner Direskeneli®, Carlo Salvarani', Kaitlin Quinn’, Peter Grayson’.

'Rheumatology Unit, Azienda USL-IRCCS of Reggio Emilia, Reggio Emilia, Italy; 2Rheumatology Unit, Hacettepe University,
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USL-IRCCS of Reggio Emilia, Reggio Emilia, Italy; °Rheumatology Unit, Marmara University, School of Medicine, Istanbul, Turkey;
SNuclear Medicine Unit, Marmara University, School of Medicine, Istanbul, Turkey; Systemic Autoimmunity Branch, National
Institutes of Arthritis and Musculoskeletal and Skin Diseases, Bethesda, United States.

Background/ Objectives: The Takayasu’ s Arteritis Disease Activity Index (TAIDAI) is a recent tool which integrates clinical
and imaging evaluations'. We evaluated clinical and imaging assessment in 3 TAK cohorts and compared performance of TAIDAI.

Methods: Clinical data was collected retrospectively in 2 cohorts (Rheumatology Clinics of the Universities of Istanbul and
Reggio Emilia). In the other cohort (National Insitutes of Health, NIH) data was obtained prospectively in an ongoing observational
study. All patients underwent clinical assessment and fluorodeoxyglucose positron emission tomography (FDG-PET) scans. In the
NIH cohort adult patients received a fixed dose of FDG and images were acquired after a 2-hours uptake. In Italy and Turkey, the
dose was based on the weight and images were collected after 1 hour.

Physician global assessment (PhGA) was scored to define clinical disease activity, as well as the certainty or uncertainty of
the clinical assessment blinded to imaging.

The PET Vascular Activity Score (PETVAS) was calculated for each scan, and TAIDAI was derived. The sensitivity and
specificity of TAIDAI was evaluated relative to physician assessment, restricted to cases where clinical assessment was certain.

Results: 211 patients were enrolled. Baseline data are reported in Table 1. The mean prednisone dose was significantly lower
in the Turkish cohort (2.3, p<0.001).

PhGA was lowest in the NIH cohort (p<0.001). There were no differences in clinical symptoms except headache was more
common in the NIH cohort (p<0.001).

PETVAS was significantly higher in the NIH cohort (p<0.001).

TAIDAI also differed significantly and had a sensitivity of 100% in the NIH cohort, whereas in the Italian and Turkish cohort
was 44% and 38%, respectively. On the contrary, the specificity was 100% in the Italian cohort, but 80% in the NIH and 67% in
the Turkish one.

Conclusions: In different cohorts of TAK, the relationships between clinical and imaging- based assessment of disease
activity are substantively different. Performance of TAIDAI to discriminate active disease varied due to the heterogeneity of these
approaches. Standardization of clinical and imaging assessment is pre-requisite to the conduct of successful multi-center clinical
trials in TAK.

References:

1. Marvisi C, et al. Development of the Takayasu’s Arteritis Integrated Disease Activity Index [abstract]. Arthritis Rheumatol.
2022; 74 (suppl 9).
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Table 1. Baseline features of the cohorts.
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Protocolised ultrasonography led pathway has a high sensitivity for diagnosis of primary large vessel
vasculitis

Chetan Mukhtyar, Georgina Ducker, Clare Beadsmoore, Katherine Sisson, Colin Jones.
Norfolk and Norwich University Hospitals NHS Foundation Trust, Norwich, United Kingdom.

Background/ Objectives: Ultrasonography (US) for diagnosis of large vessel vasculitis (LVV) is a recommended first line
diagnostic procedure.! Our county has an annual incidence of 57.5/million for primary LVV.2 Our protocolised fast-track US
pathway has reduced visual loss from 18.7% to 11.5%.3 We present the results of our first 1000 unique referrals. Our objectives
were to assess the sensitivity and negative predictive value of our pathway, and to determine the need for scanning beyond the
superficial temporal artery.

Methods: Unique requests for US from January 2017 were analysed. Protocolised US examination includes the superficial
temporal artery (STA), the axillary artery, followed by other arteries as necessary. Halo sign in at least two different arteries was
needed for diagnosis. A temporal artery biopsy (TAB) or positron emission tomography (PET) were requested if the US was
negative AND CRP was 320mg/L (or missing) AND an alternate explanation for the raised CRP was not immediately apparent.
Where a second test was not needed OR if it was negative, prednisolone was tapered rapidly. A patient-initiated follow-up allowed
rapid re-assessment. If a second test was not done when indicated, GCA was diagnosed on clinical grounds and the pathway was
considered to have failed.

Results: The median (IQR) age was 73 (13); 11/1000 referrals were for people <50 years of age. The median (IQR) delay for
the US was 4 (4) days. Median (IQR) duration of prednisolone was 4 (5) days.

279/1000 (28%) US scans demonstrated vasculitis. Of the 721 cases with negative US, pre-steroid CRP was unavailable in
7 and was *20mg/L in 283 cases. An alternate explanation for the CRP was found in 102 cases; 181 were referred for a second
test; 7 received a clinical diagnosis of GCA without a second test. The second test was diagnostic in 31/181 (17%) - 24/139 (17%)
TAB, 7/42 (17%) PET.

The pathway missed 8 cases - 3 with a negative second test and 5 with CRP <20mg/L were diagnosed with GCA on follow-up.
The delayed diagnosis did not result in visual loss.

202/279 (72%) US positive cases had bilateral STA involvement. Additional axillary artery imaging picked up 53 (19%) cases;
24 (9%) cases needed imaging of other arteries.

The sensitivity and negative predictive value of the pathway are 95% (310/325) and 98% (675/690) respectively.

Conclusions: Protocolised US led pathway for diagnosis of LVV is highly sensitive allowing disease exclusion with high
certainty. Routine US of the superficial temporal artery and the entire axillary artery capture 91% of cases but ability to scan more
arteries improves yield in 9% of cases. Composite testing with US plus second test, stratified by CRP levels can be recommended
as a gold standard diagnostic tool for LVV.
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Comprehensive evaluation of long-term cardiovascular comorbidities among patients with AAV

Beatriz Sanchez-Alamo', Annelies Berden?, Oliver Flossmann® Carin Wallquist*, Andreas Kronbichler’, Laura Moi¢, Kerstin
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"Nephrology department, Hospital Universitario del Sureste, Madrid, Spain; 2Department of Rheumatology and Clinical Immunology,
Maasstad Hospital, Rotterdam, Netherlands; *Royal Berkshire Hospital, Reading, United Kingdom; “Skane Univ. Hospital Malmé,
Malmé, Sweden; *Medizinische Universitét Innsbruck, Innsbruck, Austria; °Division of Immunology and Allergy Dept. of Medicine,
University Hospital of Lausanne, Lausanne, Switzerland; "Department of Clinical Sciences Lund, Lund, Sweden.

Background: ANCA associated vasculitis (AAV) is closely correlated to elevated cardiovascular disease (CVD) rates,
positioning it a one of the leading causes of death among these patients. The impact of AAV on the risk of CVD has not been
described in large prospective cohorts with a long-term follow up. The aim of our study was to evaluate the occurrence of
cardiovascular events, encompassing major adverse cardiovascular events (MACE), to delineate associated risk factors, and to
draw comparisons with other cohorts of patients diagnosed with CKD.

Methods: We included 848 patients with a diagnosis of AAV who participated in 7 EUVAS RCTs, recruited from 74 centers in
17 European countries. The three-point MACE outcome was defined as acute myocardial infarction (AMI), stroke, or death from
cardiovascular event. We used multivariate logistic regression analysis to assess the risk factors of MACE. Patients from our
cohort were compared to the patients from the Chronic Renal Insufficiency Cohort (CRIC), which is a multicenter, prospective
observational cohort study of participants with CKD.

Results: During the median FU of 8 years (range 0-24.5, IQR: 2.9-13.6), 100 (11.8%) patients developed diabetes, 98 (13.4%)
coronary heart disease (CHD), 90 (12.1%) hypertension, 70 (9.6%) deep vein thrombosis (DVT), 43 patients (5.9%) had a stroke
and 28 (3.8%) an AMI. The number of MACE during FU was 144 (17%). MACE was more frequent among patients older than
65 years (n=62 (43.1%); p-value: 0.013). CVD was the primary cause of death in 43 patients (14%). During the first 5 years after
randomization, there was a significant increase in the number of cardiovascular events compared to the period 6 years- end of
follow up (CHD: n=55 vs n=23, p=<0.001; DVT: n=55 vs n=29; p <0.001; stroke: n=35 vs n=24, p-value < 0.001).

The prognostic factors for MACE in our cohort were hemodialysis dependency during RCT, age, male sex, previous history of
CHD and stroke, and occurrence of diabetes during follow up.

Within the subset of patients who underwent kidney biopsy, those in the crescentic class (n=16) followed by the mixed class
(n=15) exhibited a significant higher incidence of MACE (p=0.02).

When compared to the cohort of patients with CKD from the CRIC study, the risk for CHD was higher (13.4% (95%ClI: 11.16-
16.11) vs 5.4% (95% CI 4.5-6.5); respectively; RR: 2.49 (95% CI 1.91-3.24); p-value<0.01). Additionally, there was a higher risk
for stroke (5.6% (95% Cl 4.2-7.4) vs 2.8% (95% Cl 2.2- 3.7); RR 1.97 (95% CI: 1.33- 2.91) p-value: 0.0006).

Conclusions: Patients with AAV had an increased risk of stroke and CHD compared to patients with CKD from other etiologies.
During the first years after diagnosis, there is an increased risk for CVD occurrence.

The prognostic factors for MACE in our cohort were hemodialysis dependency, age, male sex, previous story of CHD and
stroke, and diabetes during follow up.

Patients with AAV should be considered at high cardiovascular risk; therefore, the therapeutic approach should include the
management of traditional cardiovascular risk factors and lifestyle modification. Efforts should be made to meet strict therapeutic
targets and to implement early CVD detection programs.

Disclosures: None.
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Prevalence, predictors, and prognosis of serious infections in Takayasu arteritis — a cohort study

Durga Prasanna Misra, Swapnil Jagtap, Upendra Rathore, Prabhaker Mishra, Darpan R Thakare, Kritika Singh, Tooba Qamar,
Deeksha Singh, Juhi Dixit, Manas Ranjan Behera, Neeraj Jain, Manish Ora, Dharmendra S Bhadauria, Sanjay Gambhir, Vikas
Agarwal, Sudeep Kumar.

Sanjay Gandhi Postgraduate Institute of Medical Sciences (SGPGIMS), Lucknow, India.

Background/ Objectives: Takayasu arteritis (TAK) is more common in tropical countries, where infections are more common.
This study aims to analyze serious infections and their prognostic relevance in an ambispective, monocentric large cohort of TAK
from India.

Methods: Serious infections (infections resulting in hospitalization or death or unusual infections such as tuberculosis) were
identified from a cohort of TAK. Corticosteroids and disease-modifying anti-rheumatic drug (DMARD) use at the time of serious
infection was noted. Baseline demographic characteristics, clinical presentation, angiography), and disease activity scores were
compared between TAK with or without serious infections [categorical variables using univariable logistic regression (odds ratios
(OR) with 95%CI) and continuous variables with unpaired Student’s t test]. Mortality in TAK who developed serious infections vs
those without was compared using hazard ratios (HR, with 95%Cl).

Results: 38/238 TAK (15.97%) had developed serious infections (50 episodes: one episode, n=30; two episodes, n=7; six
episodes, n=1). 11/38 initial episodes occurred in TAK not on corticosteroids and 14/38 in TAK not on DMARDs. Among 39/50
episodes of serious infections, the mean(SD) dose of daily prednisolone was 13.03 (10.41) mg. Pneumonia (n=19) was the
commonest infection, followed by tuberculosis (n=12), gastrointestinal infections (n=6), urinary tract infection (n=5), sepsis (n=4),
and others (n=4). Three serious infections resulted in death. TAK who developed serious infections (vs those without) had more
disease activity at baseline (active disease 97.37% vs 69.50%, ITAS2010 12.66(7.29) vs 10.16(7.02), DEIL.TAK 11.21(6.14) vs
8.76(6.07), p<0.05 for all), were more likely to have been initiated on corticosteroids (86.84% vs 70%, p=0.033) or DMARDs
(84.21% vs 67%, p=0.034) and had been treated with more number of DMARDs [mean(SD) 1.32(0.96) vs 0.98(0.92), p=0.042].
TAK with serious infections were more likely to have abdominal aorta involvement (OR 2.20, 1.01-4.77), renal artery (left 2.25,
1.11-4.58; right 2.42, 1.18-4.95), or iliac artery involvement (left 5.66, 2.03-15.81; right 3.98, 1.32-11.94). Since the proportional
hazards assumption was not met, hazard ratios calculated using exponential parametric regression survival-time model revealed
increased risk of death in TAK who developed serious infections (HR 5.52, 95%CI 1.75-17.39, Fig 1), even after adjustment for
baseline ITAS2010 (4.65, 95%Cl 1.48-14.65), DEI.TAK (4.50, 95%CI 1.43-14.18), disease activity by physician global assessment
(4.65, 95%CI 1.48-14.65), use of corticosteroids (5.47, 95%CI 1.73-17.23), DMARDs (5.31, 95%CI 1.69-16.74), number of
DMARDs (5.23, 95%CI 1.64-16.64), or differences in angiography (5.91, 95%CI 1.77-19.71).

Conclusions: Serious infections occurred even in the absence of treatment with corticosteroids or DMARDs in about one-third
of TAK and were associated with increased risk of death even after adjustment for baseline disease activity.

Figure 1: Risk of mortality in TAK with or without serious infections.

References: None.
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Hypogammaglobulinemia in patients with ANCA-associated vasculitis, treated with Rituximab
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Objective: The anti CD20 monoclonal antibody Rituximab (RTX) is a standard treatment for induction and maintenance
treatment of ANCA-associated vasculitis. Treatment with RTX, a B-cell depleting agent, entails the risk for hypogammaglobulinemia
(HG) thereby increasing the risk of infections. Earlier studies have demonstrated that HG is a common side effect of RTX. This
study aims to characterize the occurrence of HG in patients treated with RTX in a population-based cohort of AAV from Sweden.

Methods: Cases with AAV from the AAV cohort (cases with incident AAV between 97-2019, population-based, defined
geographic area in southern Sweden) that were treated with RTX either as induction or maintenance treatment were identified.
Case records were analysed for the occurrence of HG (defined as IgG<6.7g/L) and demographics, serology, and other treatment
received were studied. The incidence rate and predictors of HG were studied. Using a Cox regression model, sex, kidney
involvement, glucocorticoid dose at first RTX, age and levels of IgG at RTX start were studied as predictors. Follow- up was from
time of first RTX administration to date of HG, death, or end of study (March 2023).

Results: Eighty-four patients (51% female, GPA n=25, MPA n=57, EGPA=2) received RTX. Thirty-eight patients (45%)
developed HG anytime during 236 years of follow up resulting in an incidence rate of 16.1 (95%CI 11—21.2) per 100 person-years
of follow-up. Two patients (5%) developed severe HG (IgG <3 g/L), 10 (26%) moderate HG (IgG >3 to <4.9g/L) and 26 (68%) mild
HG (IgG=4.9—6.699g/L). There was no association with age and no differences in clinical features or other laboratory findings were
observed between those with vs with no HG, except for low IgG at start of first RTX (Table 1). Severe infection was observed in 29
of the 84 patients treated with RTX (35%), but only 5 of those cases exhibited HG. Median time from first RTX to HG was 3.5 (IQR
0.7—6) months. Low levels of IgM were observed in 26 (31%) and low IgA in 14 (17%) of cases. Low levels of IgG at RTX start
were the only independent factor predicting HG with a HR of 0.85 (95%CI 0.76—0.95) for each 1g increase in IgG at RTX start.

Conclusion: HG is common in patients with AAV, treated with RTX, occurring in almost half of patients. However, an
association of HG with the occurrence of severe infections was not observed in our study. Low IgG prior to RTX treatment was the
only independent predictor of HG. IgG level at start should warrant close monitoring by the treating physician.

Table 1. Demographics, serology and clinical parameters at diagnosis and time of 15t RTX -treatment.

All n=84 HG n=38 No HG n=46
Age at diagnosis in years, 59.32 + 16 59.42 +14 59.24 +17 0.9
mean +SD
Sex, Female, n (%) 43 (51.2) 19 (50) 24 (52.2) 1.0
Age at first RTX treatment, | 61.8+15 62.2+13 61.5+17 0.8
mean +SD
Diagnosis, GPA/MPA/EGPA | 25/57/2 9/28/1 16/29/1
PR3-ANCA +, n (%) 58 (69.0) 27 (71.1) 31(67.4) 0.7
MPO-ANCA +, n (%) 24 (28.6) 10 (26.3) 14 (30.4) 0.7
RTX induction, n (%) 28 (33.3) 12 (31.6) 16 (34.8) 0.4
Plasma—exchange, n (%) 14 (16.7) 5(13.2) 9 (19.6) 0.5
CYC, n (%) 65 (77.4) 30 (78.9) 35(76.1) 0.7
BVAS at diagnosis, median | 16.5 (12—19) 16 (12—22.5) 17 (12—19) 0.36
(IQR)
S—creatinine, ymol/l, (IQR) | 97 (74—153) 100 (82.5—144) 88.5 (72.7—176.2) 0.21
eGFR ml/min x1,73m2, 62 (38—76) 58 (34—74) 70 (43.5—77) 0.27
median (IQR)

At time of first RTX treatment

Prednisolon, mg/day 30.3+21.3 35.5¢21.9 28.4+20.8 0.3
IgG g/L +SD 9.4+3.5 8.5+3.4 10.2+3.4 0.03
IgA g/L £SD 2.3+1.2 1.9+0.8 2513 0.02
IgM g/L £SD 0.92+0.7 0.8+0,7 1.0+.07 0.06

GPA: granulomatosis with polyangiitis, MPA: microscopic polyangiitis, EGPA: eosinophilic GPA, eGFR estimated glomerular filtration rate (MDRD),
BVAS: Birmingham vasculitis activity score, PR3: proteinase 3, MPA: myeloperoxidase. RTX: rituximab, Ig G/A/M: immunoglobuline G/A/M. Data
on immunoglobulins prior to RTX available was in 80 cases, 20 (25%) cases show hypogammaglobulinemia before RTX (15 mild, 4 moderate, 1

severe).
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Hospitalization rates and features of a large multicentric cohort of patients with ANCA-associated vasculitis
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Background/ Objectives: To determine hospitalization rates and features in a large cohort of patients with antineutrophil
cytoplasmic antibody (ANCA)-associated vasculitis (AAV).

Methods: Hospitalization dates, features, length of stay, primary discharge diagnoses and patient data were abstracted from
charts of AAV patients from 13 ltalian hospitals, between 2007 and 2018. Age- and sex-standardized hospitalization rates (SHR)
were calculated by an indirect method, per year and for the study period, using the 2007—2018 hospitalization data provided by the
Italian Ministry of Health. Multivariable and survival models were used to explore associations between these outcomes, clinical
parameters at diagnosis, and pre-existing comorbidities.

Results: A total of 610 hospitalizations occurred during follow up 47.1% of the 635 patients with AAV (19.4% microscopic
polyangiitis, MPA; 34.6% granulomatosis with polyangiitis, GPA; 46.0% eosinophilic GPA, EGPA) during a 12-year observation;
in 19.8% for life-threatening conditions and leading to death in 2.3%. The median hospitalization length was 8 days (25-75%IQR,
8-14).

These rates of hospitalization were stably higher in
AAV and GPA, MPA and EGPA subsets as compared to
general population (2018 SHR (95%CI) for AAV: 1.64
(1.35, 1.97); Figure 1A: Age- and sex-SHR by year
during 2007-2018).

The main causes of hospitalization in patients with
AAV were infectious diseases (18.7%), followed by
major relapse and diagnostic re-evaluation (17.2%
each), and cardiovascular diseases (10.8%). Among
AAV patients hospitalized during follow-up, 55.5% had
only 1 hospitalization, 18.7% had 2, and 25.6% had 3
or more hospitalizations. Patients with a diagnosis of
GPA or MPA (versus EGPA), higher vasculitis activity
(assessed by BVAS), ANCA positivity at diagnosis,
and hospitalization at diagnosis (p<0.001), more
pre-existing comorbidities and older age (p<0.05),
were more likely to be hospitalized during follow-up
(Figure 1B: Kaplan-Meier plots of the probability of
hospitalization after AAV diagnosis). In a multivariate
model, only GPA diagnosis (b coefficient (2.5%-97.5%
Cl): 0.564 (0.258-0.871)) and higher BVAS at diagnosis
(0.038 (0.017-0.058)) were independent predictors of
hospitalization during follow-up (both p<0.0001).

Conclusions: Patients with AAV experience higher
rates of hospitalization than the general population.
Approximately half of the patients is hospitalized during
follow-up, with identified risk profiles of patients more
likely to be hospitalized, requiring more active vigilance.

References: Wallace, Z. et al. Arthritis Care Res.
2016.

Disclosures: SS worked at the IRCCS San
Raffaele Scientific Institute at the time of the study and
is now an employee of Bristol Myers Squibb.
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Poster Tour 1A: Advances in treatment
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Randomized, Controlled, Double-Blind Trial on the Impact of Rosuvastatin on Sublinical Markers of
Atherosclerosis in Patients With ANCA-Associated Vasculitis

Benjamin Terrier', Marie-Emmanuelle Sirieix?, Grégory Pugnet®, Thomas Quemeneur?, Xavier Puéchal®, Francois Maurier®,
Antoine Néel’, Ygal Benhamou?, Bernard Bonotte®, Jean Schmidt'®, Philippe Ravaud'', Gabriel Baron™, Loic Guillevin®.

'Cochin Hospital, Paris, France; ?HEGP, Paris, France; *CHU Toulouse, Toulouse, France; *CH Valenciennes, Valenciennes,
France; °*CHU Cochin, Paris, France; °CH Metz, Metz, France; "CHU Nantes, Nantes, France; 8CHU Rouen, Rouen, France; °CHU
Dijon, Dijon, France; °CHU Amiens, Amiens, France; ""Hotel Dieu, Paris, France.

Background: Despite more effective therapeutic strategies in ANCA-associated vasculitis (AAV), there is still a significant risk
of morbidity and mortality, mainly due to infection, and cardiovascular disease. Carotid intima-media thickness (cIMT) is a marker
of subclinical atherosclerosis associated with cardiovascular risk factors and is predictive of major cardiovascular events (MACE).
We hypothesized that patients with AAV might benefit from statin treatment in primary prevention to reduce subclinical markers of
atherosclerosis and the incidence of major cardiovascular events.

Methods: This phase 3, multicentre, randomized, controlled, double-blind, superiority study compared rosuvastatin with
placebo in reducing the progression of subclinical markers of atherosclerosis. Patients with AAV in remission after a first flare or
relapse were randomized 1:1 to receive the experimental strategy based on the use of rosuvastatin 20 mg/day or placebo for 24
months. The primary endpoint was the mean change in mean cIMT (distal wall of primary carotid arteries) at 24 months.

Results: A total of 111 participants underwent randomization (55% male, mean age 54.8 (13.3) years, 63.1% GPA, 28.8%
EGPA, 8.1% MPA), with 54 participants assigned to receive rosuvastatin and 57 to placebo.

The primary endpoint was not met. The mean change in cIMT at month 24 was not different between the two study groups
(difference -0.002 [-0.034 ; 0.030], p=0.89) (Figure 1). The annualized rate of change in mean cIMT was 0.0110 (0.0617) mm/
year in the rosuvastatin group and 0.0189 (0.0556) mm/year in the placebo group (difference -0.0062 [-0.0318 ; 0.0193], p=0.61).
Similar results were found for the mean change in the number of plaques in the carotid and femoral arteries and abdominal aorta
(difference 0.01 [-0.39 ; 0.42], p=0.94).

Mean LDL-cholesterol levels were significantly different between the two study groups at all time points evaluated (P<0.001,
P<0.001, and P<0.001 for reductions between the rosuvastatin and the placebo groups at months 6, 12 and 24, respectively).
Also, high-sensitivity CRP levels were significantly different between the two study groups at month 24 (difference -3.16 [-5.58 ;
0.74], p=0.011 for reductions between the rosuvastatin and the placebo groups).

There was only one MACE in the rosuvastatin group. Vasculitis relapse-free survival did not differ between the two groups (HR
1.59, 95%IC =[0.81 ; 3.09], p=0.18).

Eleven and seventeen patients discontinued intervention in the rosuvastatin and the placebo groups, respectively. The
incidence of serious adverse events was similar in the two groups: 27.8% in the rosuvastatin group and 22.8% in the placebo
group.

Conclusion. Among patients with ANCA-associated vasculitis, 24 months of rosuvastatin reduced LDL-cholesterol but did not

reduce the progression of subclinical markers of atherosclerosis or the incidence of major cardiovascular events (Funded by the
French Ministry of Health; STATVAS ClinicalTrials.gov number, NCT02117453).

Figure 1. Evolution of mean carotid intima-media thickness during the study period in the two groups.
Rosuvastatin arm is group A and placebo arm is group B.
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Characterizing Treatment Response, Tolerability, and Rationale for Choosing Avacopan Therapy in Patients
with ANCA-Associated Vasculitis: A Multicenter Observational Study in a Real-World Setting

Jonas Zimmermann', Wolfram Jabs?, UIf Schoenermarck®, Markus Bieringer, Udo Schneider®, Janis Sonnemann', Adrian
Schreiber.

'"Department of Nephrology and Medical Intensive Care, Charité - Universitdtsmedizin, Berlin, Germany; 2Department of
Nephrology, Vivantes Klinikum im Friedrichshain, Berlin, Germany; *Department of Medicine IV (Nephrology), University Hospital,
Munich, Germany; “Department of Cardiology and Nephrology, Helios Klinikum Berlin-Buch, Berlin, Germany; *Department of
Rheumatology and Clinical Imnmunology, Charité - Universitdtsmedizin, Berlin, Germany.

Background/ Objectives: In ANCA-associated vasculitis (AAV) treatment with Avacopan (C5a-receptor blocker) demonstrated
steroid-sparing effects, reduction of side effects, increased remission maintenance, and improved kidney function, leading to its
approval in January 2022. Limited global experience, particularly outside clinical intervention studies, emphasizes the need of
further evaluation. This multicenter observational study aims to assess treatment response, tolerability, safety, and decision-
making factors in a real-world setting.

Methods: Patients with active AAV (>18 years) treated with Avacopan from 03/2022 to 06/2023, with treatment durations of
at least 3 months, were included. The combined primary endpoint was remission (Birmingham Vasculitis Activity Score (BVAS)
of 0 and <7.5mg prednisolone at 6 months), and sustained remission at 6 and 12 months. Secondary endpoints included renal
response (hematuria, proteinuria, and S-creatinine after 3 months), relapses, adverse events (AEs), and the rationale for choosing
Avacopan therapy.

Results: This study included 39 patients with an average BVAS of 16. Remission was achieved in 91% (29/32), sustained
remission in 91% (21/23). Renal response was observed in 76% (25/33) and 4 patients experienced a relapse (10%). The
cumulative prednisolone dose over 52 weeks was 3229mg. The primary reasons for selecting Avacopan therapy included
improved renal outcome, steroid-sparing, and relapsing disease or need for therapy intensification. Avacopan was discontinued
in 21% (8/39) of cases due to AEs, including fever and leukopenia (2), gastrointestinal issues (2), severe cough and respiratory
mucus production (2), and increased transaminases (2). Serious AEs were reported in 31% of patients, potentially glucocorticoid-
associated AEs in 64.1%.

Conclusion: In this study, patients treated with Avacopan showed high rates of both remission and sustained remission.
Renal Response was reached in 76% of cases but was ultimately reached by most participants — further emphasizing Avacopan’s
benefit for kidney-related outcomes. The cumulative Prednisolone dose was higher than in ADVOCATE, yet significantly lower
compared to the Prednisolone group in ADVOCATE or low-dose group in PEXIVAS. In clinical practice, a more rapid tapering of
Prednisolone when using Avacopan is advised to further reduce side effects. Overall, Avacopan appears to be an effective and
relatively safe therapy, but vigilant monitoring for potential side effects is essential as they can lead to treatment discontinuation.

Disclosures: Financial support was received from CSL Vifor.
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Infections during the avacopan early access program (EAP) for anca-associated vasculitis (AAV)

Tamara Popov', Achim Obergfell’, Javier Villacorta2.
'CSL Vifor, Glattgrugg, Switzerland; 2Nephrology. Hospital Ramon y Cajal, Madrid, Spain.

Background: Infections remain a concern with many immune targeted therapies. Infections are one of the common causes
of early mortality in AAV." Avacopan, a selective C5aR inhibitor is approved for the treatment of adults with severe and active AAV
in combination with rituximab or cyclophosphamide.2 Avacopan does not block C5b-9 production, leaving the membrane attack
complex (MAC) intact.® Integrated safety data from two Phase 2 and one Phase 3 studies in 439 AAV patients have shown fewer
infections in patients on avacopan versus comparator groups. # Our objective was to assess infections in patients under real world
conditions by analysing avacopan EAP data.

Methods: Pharmacovigilance data for EAP participants was obtained for the period February 2019 and September 2023.
Criteria for EAP participation included newly diagnosed or relapsing AAV and high unmet need.

Results: Data from 216 patients were analyzed with a median treatment duration of 6 months (range 1- 45 months). 14
episodes of infections were reported in 10 patients (5%). Eight were classified as serious, with four resulting in hospitalization
and one with fatal outcome. The patient who died had a relapsing MPA with pulmonary involvement and died due to complicated
pneumothorax and multiple infections in an intensive care unit setting. COVID 19 was the most frequent type of infection, occurring
in 4 patients with full resolution in 3 and in one outcome unknown. One patient required hospitalization. Eight events in four
patients were assessed as related to avacopan by the reporter, leading to permanent avacopan withdrawal, temporary avacopan
withdrawal, no change and unknown action in 1 patient each.

Conclusions: Infection in these patients appears similar to what would be expected in this immunosuppressed population.
Limitations of this program include potential underreporting and incomplete data.

Table 1: infections reported in 216 AAV Patients Enrolled in the Early Access Program.

Assessed as related
Serious according to the reporter
PT Name Non Serious (n) (n) Onset of action Grand Total (n)

240 days;

Unknown;

Unknown;
COVID-19 3 1 Unknown 4

Dacryocystitis 1 1 163 days
Gastroenteritis 1 1 133 days 1

1 Unknown;

On the day of
Infection 1 1 Avacopan initiation 2
Joint abscess 1 1 20 days 1
Klebsiella infection 1 1 30 days 1
Muscle abscess 1 1 20 days 1
Rhinitis 1 Unknown 1

Staphylococcal 1 50 days
bacteraemia 1 1
Urosepsis 1 1 30 days 1
Grand Total 6 8 14

n: number of patients.

References:
1. Little MA, et al. Ann Rheum Dis 2010;69(6):1036-43.
2. Tavneos 10 mg hard capsules (Avacopan); SMPC. 2023.
3. Jayne D, et al. N Engl J Med 2021;384(7):599-609.
4. Jayne DR, et al. J Am Soc Nephrol 2022;33:SA-PO696.
Disclosures: JV has received consulting fees from CSL Vifor. TP and AO are employees of CSL Vifor.
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Avacopan in the treatment of ANCA-associated Vasculitis with Hypoxic Pulmonary Haemorrhage

Aglaia Chalkia', Oliver Flossmann?, Rachel Jones', Jagdish Ramachandran Nair®, Thomas Simpson*, Rona Smith', Lisa
Willcocks?®, David Jayne'.

"University of Cambridge, Department of Medicine, Cambridge, United Kingdom; 2Department of Nephrology, Royal Berkshire
Hospital, Reading, United Kingdom,; *Department of Rheumatology, Liverpool University Hospital, Liverpool, United Kingdom;
“Department of Respiratory Medicine, Lewisham Hospital, London, United Kingdom; ®Vasculitis & lupus Clinic, Addenbrooke’s
Hospital, Cambridge, United Kingdom.

Background/Objectives: Pulmonary haemorrhage with hypoxia caused by ANCA-associated vasculitis (AAV) has a high early
mortality. Avacopan, an oral C5a receptor antagonist, is an approved treatment for AAV, but patients with pulmonary haemorrhage
requiring invasive pulmonary ventilation support were excluded from the ADVOCATE frial.

Methods: A retrospective, observational, multicentre case series of AAV patients with hypoxic pulmonary haemorrhage,
requiring oxygen support or mechanical ventilation, who received avacopan.

Results: Eight patients (62.5% female), median age 64 years (range 17-80), seven with kidney involvement, median
glomerular filtration rate (GFR) 11 (range 5-99) ml/min per 1.73m?, were followed for a median of 6 months from presentation.
Seven were newly diagnosed (87.5%), five were MPO-ANCA and three PR3-ANCA positive. All had hypoxia, four requiring
mechanical ventilation (three invasive and one non-invasive). Intensive care unit (ICU) stay for the four patients lasted a median
of 9 days (range 6-60). Four received rituximab and cyclophosphamide combination, three rituximab and one cyclophosphamide.
Four underwent plasma exchange and one received two months of daily extracorporeal membrane oxygenation (ECMO) therapy.
Following the initiation of avacopan after a median of 10 days (range 2-40), pulmonary haemorrhage resolved in all patients,
even two who had one month of refractory pulmonary haemorrhage prior to avacopan. Additionally, after one month, the median
prednisolone dose was 5 mg/day (range 0-50), with three patients successfully discontinuing steroid use. Two patients suffered
serious infections, two discontinued avacopan, one permanently due to a rash and one temporarily after three months due to
neutropenia. All patients survived and no re-hospitalization occurred.

Conclusions: We report the use of avacopan as a component of the treatment for pulmonary haemorrhage with hypoxia
in AAV. Despite the life-threatening presentations all patients recovered, but attribution of the positive outcomes to avacopan is
limited by the concomitant therapies and retrospective observational design.

Disclosures: OF fees from Vifor. RJ fees from Roche, GSK, Vifor. TS fees from Vifor. LW fees from Otsuka. DJ fees from
Astra-Zeneca, CSL Vifor, GSK, Novartis, Roche, Takeda, Amgen. The other authors declared no conflicts of interest related to
this work.
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Avacopan for the treatment of ANCA Vasculitis. First experiences in Spain

Juliana Draibe', Georgina Espigol?, Maria Carmen Prados?, Elena Guillén?, Ana Huerta*, Javier Villacorta®, Cristina Vega®, Judith
Martins?, Borja Gracia®, lara Da Silva®, Maria Adoracion Martin'®, Maria Cid?, Enrique Morales'".

"Hospital Universitari de Bellvitge, Barcelona, Spain; ?Hospital Clinic, Barcelona, Spain; *Hospital Torrecardenas, Almeria, Spain;
“Hospital Puerta de Hierro, Madrid, Spain; *Hospital Ramon y Cajal, Madrid, Spain; ®Hospital La Paz, Madrid, Spain; "Hospital
Getafe, Madrid, Spain; 8Hospital Lozano Blesa, Zaragoza, Spain; °Hospital Can Ruti, Barcelona, Spain; '°"Hospital Poniente,
Almeria, Spain; ""Hospital 12 de Octubre, Madrid, Spain.

Introduction: ANCA-associated vasculitis (AAV) are chronic diseases with relapses that associate organic damage because
of the disease and its treatment. Avacopan, a selective C5a receptor antagonist, is indicated for the treatment of adult patients
with severe and active granulomatosis with polyangiitis (GPA) or microscopic polyangiitis (MPA) in combination with a regimen of
rituximab (RTX) or cyclophosphamide (CF). We present the first experiences with avacopan in Spain as part of an Early Access
program.

Material and methods: Patients with GPA/PAM who started treatment with avacopan between June 2022 and September
2023 were included. Below, we describe the baseline characteristics, reasons for indicating avacopan, and evolution.

Results:24 patients were analyzed, mean age 55.2+20 years, 58.3% women, 77% new diagnoses and 83% MPO+. 79%(19/24)
had kidney involvement( with a mean serum Creatinine of 274umol/ L£151); followed by ENT (45.5%), Pulmonary (33.3%), skin
(25%) and neurological (16.6%).

In 55% of the cases avacopan was indicated due to risk of event (AE) related to glucocorticoids (GC), the main causes being
diabetes, hypertension, osteoporosis, infections, frailty, cardiovascular risk and cumulative dose of GC. 25% of patients presented
AE prior to GC and 7% were steroid dependent. In 25% of cases, avacopan was requested due to refractory disease and in 13%
of patients due to the potential for recovery of renal function.

RTX alone was used for induction in 50% of patients, associated with CF in 34.61% of cases. Additionally, 67% received
bolus methylprednisolone, 100% received oral prednisone, and 19.2% received plasma exchange. Median follow-up was 8.6+4.7
months. Remission of the disease was described in 96% of the patients with 1(4%) relapse reported during follow-up.

The mean change in eGFR at 6 and 12 months were 5.7+13.9 and 13.2+19.3 ml/min/1.73m2.For patients with baseline GF<20
ml/min/1.73m2, mean change in eGFR at 6 and 12 months were 13.3+12 and 28+14.1ml/min/1.73m2 (Figure 1).

Prednisone was discontinued in 70% of patients (13.25+5.9 weeks). 3 AEs have been reported (diarrhea, urinary infection and
neutropenia) and treatment was discontinued in one patient.

Discussion: The combination of avacopan and standard AAV induction treatment in clinical practice presents a good safety
profile and provides added value by contributing to the control of AAV activity, increase GFR, AND the reduction/removal of GC.
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Real-world experience comparing Avacopan use to high dose steroids as part of remission induction therapy
in ANCA-associated vasculitis

Catherine King', Charlotte Talbot!, Gemma Saeed?, Alison Moore?, Ben Rhodes?, Lisha McCelland?, Lorraine Harper!, Dimitrios
Chanouzas".

"University of Birmingham, Edgbaston, United Kingdom; 2University Hospitals Birmingham, Birmingham, United Kingdom.

Background: Avacopan, an oral complement C5a receptor antagonist, has been demonstrated to be as effective as tapering
glucocorticoids, alongside Rituximab (RTX) or Cyclophosphamide (CYC), at inducing remission in ANCA-associated vasculitis
(AAV). We describe our early experience of using Avacopan compared to high-dose glucocorticoids, alongside standard
immunosuppression, in a tertiary vasculitis referral centre in the UK over the last 18 months.

Methods: This retrospective analysis includes 60 patients with a new diagnosis or relapse of AAV over the last 18 months
managed through our centre. Patients with eGFR < 15 ml/min at diagnosis were excluded as we do not currently use avacopan
in those patients. Patients were treated with either, avacopan with or without low dose glucocorticoids, or standard high dose
glucocorticoids, alongside RTX or CYC. We collected clinical and safety outcomes over a 26 week follow up period.

Results: 30 patients were treated with avacopan alongside RTX or CYC. 80% of these patients received a 2 week low-dose
prednisolone course alongside avacopan. Our standard steroid protocol in avacopan treated patients is to administer 30mg
prednisolone for 1 week, 20mg prednisolone for 1 week and then stop. 30 patients received standard high dose prednisolone
alongside RTX or CYC and no avacopan. These patients were either diagnosed prior to NICE approval of avacopan or had
a contraindication to commencing avacopan, including abnormal liver function tests (LFTs) or a diagnosis of eosinophilic
granulomatosis with polyangiitis (n=2). The demographics of both groups were similar at presentation in respect to age, gender,
ethnicity, organ involvement and MPO or PR3 positivity. No patients required dialysis treatment. eGFR at presentation was lower
in avacopan treated patients at 47 mL/min (IQR 19-82), compared to 64 (25-90) in the no avacopan group, but this difference was
not statistically significant. By the end of 26 weeks of follow up, 5 patients in the avacopan group had discontinued avacopan. Two
patients discontinued avacopan due to side effects (abnormal liver function and Gl upset). Three patients required transfer to high
dose steroids due to persistent ENT disease. In the remaining patients, there was no difference between patients treated with
avacopan versus patients treated with high dose steroids in terms of attainment of remission, eGFR (Figure 1), proteinuria or CRP
by 26 weeks of follow up. There was also no difference in the change in eGFR from baseline between the two groups.

Figure 1: Median eGFR over 26 weeks follow up in those treated with avacopan or not:

Conclusions: We report our real world experience of avacopan for the treatment of AAV with an eGFR > 15 ml/min in the
context of minimal steroid use in the avacopan treated patients. Avacopan was discontinued in 5 out of 30 patients. Three out of
those 5 patients required transfer to high dose steroids for persistent ENT disease. In the remainder of patients, avacopan with
minimal steroid use was as efficacious as high dose steroids for the management of AAV.

Disclosures: C.King is funded by an MRC CRTF fellowship.
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Efficacy and Safety Experience with Avacopan beyond 52 weeks in Early Access Program (EAP)
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Background: Avacopan, a selective C5aR1 inhibitor, has demonstrated efficacy and safety over 52 weeks in patients with
anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis." However, efficacy and safety data on avacopan beyond 52
weeks are limited. Here, we describe the experience with avacopan beyond 52 weeks from the Early Access Program (EAP).

Methods: Safety data in patients with severe, active granulomatosis with polyangiitis (GPA) or microscopic polyangiitis (MPA)
within the EAP were recorded in a global safety database from Feb 2019 — Apr 2023. Adverse events (AE) included a lack of effect
and other events (i.e., relapse or worsening of disease).

Results: A total of 19 patients were treated with avacopan beyond 52 weeks within the EAP. Average age was 47 years, with
13 patients (68%) diagnosed with GPA and 6 (32%) with MPA. The median duration of therapy was 17 months (range 12—45). A
total of 9 AEs were recorded in 2 patients (10.6%) (Table 1). One vasculitis flare was recorded 6 months after avacopan initiation
and coincided with an unintended dose reduction to 20 mg BID, due to a product supply issue during COVID. The event was well-
managed with rituximab, with no additional use of glucocorticoids, and avacopan 30 mg BID was reinstated. No further cases of a
lack of effect, worsening of disease, or disease relapse were reported. Data regarding concomitant medications did not indicate a
decline in the patients’ status during treatment. No treatment discontinuations due to AEs were recorded.

Conclusion: These results suggest that continuation of avacopan beyond 52 weeks is generally well-tolerated in patients with

GPA and MPA and may be effective in terms of disease control. Limitations of this program include low patient number, potential
underreporting, and incomplete data.

References: 1. Jayne DRW, et al. Avacopan for the Treatment of ANCA-Associated Vasculitis. N Engl J Med. 2021;384(7):599—
609.

No. of events
Patient 1

General disorders and administration site conditions
Malaise

Infections and infestations
COVID-19

Injury, poisoning, and procedural complications
Product dose omission issue

Product issues
Product supply issue

Patient 2
General disorders and administration site conditions
Pain

Musculoskeletal and connective tissue disorders
Psoriatic arthropathy 2
Arthritis

Surgical and medical procedures
Therapy interrupted

Vascular disorders

Vasculitis !

Total 9

Table 1. Overview of Safety Events Reported in 2 of 19 Patients Receiving Avacopan
Beyond 52 Weeks in the Early Access Program.
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Efficacy and safety of combination therapy with rituximab and low-dose cyclophosphamide in ANCA-
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Introduction: Current guidelines recommend the use of cyclophosphamide or rituximab as induction therapy for ANCA-
associated vasculitis (AAV) with renal involvement. Some authors have described the combination of cyclophosphamide and
rituximab in the treatment of severe AAV, and recently a 6-cycle regimen of low-dose cyclophosphamide combined with rituximab
has been described with good results. This study aimed to compare the efficacy and safety of treatment with lower doses of
cyclophosphamide (2-3 cycles) combined with rituximab versus standard treatment.

Material and methods: We performed a retrospective study of 14 patients with histologically confirmed AAV diagnosis,
treated with an induction treatment scheme with corticosteroids, rituximab and 2-3 cycles of intravenous cyclophosphamide. We
performed a case-control analysis with 16 patients who received only corticosteroids and rituximab in the same period, matched
by propensity score for age, creatinine at presentation and histological parameters (percentages of sclerosed glomeruli, epithelial
crescents and normal glomeruli). Renal and overall survival and complications due to immunosuppression were compared in both
groups.

Results: At presentation, patients treated with the combination regimen had a mean age of 67+12.1 years, mean glomerular
filtration rate estimated by CKD-EPI of 19.8 + 11.1 ml/min/1.73m2, proteinuria of 1.6 (0.81-1.84) g/24 hours and baseline BVAS
score of 18.546.9. Of the patients, 78.6% were anti-MPO positive and 21.4% were anti-PR3 positive. According to Berden’s
classification, 85.7% had a mixed variant on renal biopsy, 7.1% crescentic and another 7.1% sclerotic. The mean dose of
cyclophosphamide was 1445+384 mg, and of rituximab was 2g. Twenty-eight-point six percent of patients required dialysis at
debut, of which 75% recovered renal function. The duration of steroid treatment was 8 (4.6-16.9) months. The remission rate at 6
months was 71.4%, and after a median follow-up of 20 (15-35) months, 92.9% had remitted. During follow-up, 50% of the patients
had severe infections; and at the end of follow-up, 7.1% progressed to end-stage renal disease (ESRD), with 21.4% of the total
dying.

In the comparison with the control group, the patients who received the combined treatment had a higher remission rate
(92.9% vs 75%), a lower relapse rate (15.4% vs 35.7%), less progression to ESRD (7.1% vs 20%) and lower mortality (21.4% vs
37.5%), with no differences in the rate of serious infections.

Conclusions: The association of low doses of cyclophosphamide to rituximab treatment in ANCA-associated renal vasculitis
could improve the prognosis of these patients.
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Timing B cell Return for Maintenance Rituximab
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Introduction: Continuous B cell depletion with rituximab (RTX) is highly effective in maintaining remission in ANCA associated
vasculitis (AAV). However, even after over 2 years of continuous B cell depletion with RTX, relapse rates remain high when
treatment is discontinued, and side effects develop if treatment is continued. The MAINTenance of ANCA VASculitis study
(MAINTANCAVAS Dublin 2022, in press), showed that the time to B cell return is variable between patients, but that prolonged
treatment with RTX redosing at B cell return (based on monitoring B cells every 3 months), is highly effective in maintaining
remission. This study examines a simple and efficient strategy for timing subsequent RTX doses to B cell return based on the
individual’s track record without the need for extensive B cell monitoring.

Methods: We analyzed data from 56 patients with AAV after individual RTX doses and were monitored for B cell return every
3 months. B cell return was defined as 310 B cells/uL.

Results: Out of 56 patients, 47 had B cell return at least twice: 8 at 6 months, 21 at 9 months, 15 at 12 months, and 3 at 15
months. There was no statistically significant difference in absolute B cell counts at the same time point (6, 9, or 12months) after
the 1¢, 2", or 3 RTX infusions (Figure 1A-C, P>0.05 for all comparisons). We then evaluated the correlation between B cell counts
at 9 months after the 1%t infusion with B cell counts at 9 months after the 2" infusion and found they were highly correlated (r =
0.75, 95% confidence interval 0.47-0.89, P<0.001, Figure 1D). We also evaluated the association between the time to B cell return
after the 15t RTX infusion (t1) with time to B cell return after the 2" RTX infusion (t2) and found that they were highly correlated
(r=0.87, 95% confidence interval 0.77-0.92, P<0.001, Fig 1E). T2 could be estimated based on t1 using the following equation:
t2 = 0.999*T1 + 1.579, where the coefficient for t1 is 0.999 (95% CI: 0.825-1.172) with a R*2 = 0.75 and P<0.001 for the model.

Conclusion: The pattern of B cell return after RTX dosing is variable between patients. However, for individual patients, the
pattern of B cell return is remarkably consistent. Indeed, after each dose, the next B cell count can be estimated based on the
B cell count at the same time point after a precedent dose. Conversely, time to B cell count >10 B cells/uL remains similar over
multiple doses.

When using extended interval dosing, this information can be used to time the next dose to help achieve an optimal peripheral
B cell count: low enough to limit the risk of relapse but high enough to preserve a degree of immune function.

Figure 1. B cell counts after RTX in individuals with AAV. (A) B cell counts 6, (B) 9, and (C) 12 months after the 15!, 2,

and 3" RTX infusions in individuals who have had B cell counts measured 3 times after RTX infusions. (D) Association

between B cell counts at 9 months after the 1t RTX infusion with B cell counts at 9 months after the 2™ RTX infusion.

(E) Association between time to B cell return after the 15t and 2™ RTX infusions. Statistics by (A-C) Friedman test and
(D-E) Pearson correlation.
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Background/ Objectives: In ANCA-associated vasculitis (AAV), the use of rituximab (RTX) alone or RTX in combination with
cyclophosphamide (RTX/CYC) was non-inferior to oral CYC [1] or intravenous pulse CYC alone followed by azathioprine (CYC-
AZA) for the induction of remission, respectively [2]. However, there is a lack of comparative real-world data between both RTX-
based therapy regimens. Moreover, the RAVE trial was not powered to determine the efficacy of RTX alone for remission induction
in patients with severe renal involvement [1]. Our study aimed to compare the efficacy of RTX alone with combined RTX/CYC or
intravenous CYC-AZA [3] for remission induction in AAV including patients with severe renal involvement in a monocentric cohort.

Methods: In this comparative effectiveness retrospective monocentric study, 166 patients with new-onset or relapsing AAV
including patients with severe renal involvement (granulomatosis with polyangiitis [GPA] n=97; microscopic polyangiitis [MPA],
n=69) were treated first-line either with RTX-, RTX/CYC-, or CYC-AZA -based regimen similar to RAVE-, RITUXVAS, and
CYCLOPS trial regimens for the induction of remission between January 2010 and November 2021. The primary outcome was
the relapse rate at 24 months. Clinical and laboratory data were assessed at baseline and every 6 months up to 24 months. RTX-
and RTX/CYC-based regimen were followed by RTX-maintenance.

Results: Of the 166 patients, 81 received first-line RTX alone (RAVE), 23 RTX/CYC (RITUXVAS) and 62 CYC-AZA. At
baseline, there was no difference between RTX and RTX/CYC treatment groups with respect to disease activity. In AAV, RTX and
RTX/CYC was not inferior to treatment according to CYC-AZA for the induction of remission (figure 1). Moreover, RTX was not
inferior to RTX/CYC (HR 0.61, P=0.1356, figure 1). Interestingly, a subgroup analysis showed that RAVE was slightly superior to
RITUXVAS in GPA (HR: 0.48, P=0.0408, figure 1). RTX and RTX/CYC were superior to CYC-AZA in prednisolone dose reduction
at 12 months (AAV: P=0.0074; GPA: P=0.0048). In RTX-based treatment regimens lower prevalence of adverse events was seen
in contrast to RTX/CYC and CYC-AZA (P=0.0499).

Conclusions: In AAV, RTX and the combination of RTX/CYC were non-inferior to CYC-AZA for remission induction. The
combination of RTX and CYC was not superior to RTX alone. Prednisolone dose tapering was faster with RTX-based regimens
than with CYC-AZA.

References:

1. Stone JH et al. RAVE-ITN Research Group. Rituximab versus cyclophosphamide for ANCA-associated vasculitis. N
Engl J Med. 2010 Jul 15;363(3):221-32

2. Jones RB et al. Rituximab versus cyclophosphamide in ANCA-associated renal vasculitis. N Engl J Med. 2010 Jul
15;363(3):211-20.
3. de Groot K et al. Pulse versus daily oral cyclophosphamide for induction of remission in antineutrophil cytoplasmic
antibody-associated vasculitis: a randomized trial. Ann Intern Med. 2009 May 19;150(10):670-80
Disclosures: No conflict of interests.

Figure 1 Kaplan-Meier survival analysis. RTX- and RTX/CYC-based regimen were non-inferior to CYC-AZA -based regimen.
Specifically, RTX-based regimen was superior to RTX/CYC-based regimen in GPA (HR:0.48; P = 0.0408),
but not in MPA (HR:0.69; P = 0.2397; data not shown).
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Differences between glucocorticoids, conventional DMARDs and tocilizumab in achieving disease remission
and in preventing the progression of damage in giant cell arteritis patients

Federica Davanzo', Luca lorio', Corrado Campochiaro?, Serena Nannipieri?, Paolo Delvino®, Sara Monti®, Marta Codirenzi',
Domenico Sorace®, Andrea Doria', Alessandro Tomelleri?, Roberto Padoan’.
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Background/Objectives: Various treatment regimens are available for patients diagnosed with large vessel vasculitis (LVV),
each characterized by distinct efficacy and safety profiles. The aim of the present study was to assess the effectiveness of different
regimens in achieving clinical or metabolic remission and in preventing the progression of damage, as well as the safety profiles.
Treatment included glucocorticoids (GC), conventional disease modifying anti-rheumatic drugs (cDMARDs) and tocilizumab
(TC2).

Methods: Consecutive LVV inpatients and outpatients, classified as giant cell arteritis (GCA), were prospectively enrolled in
three referral centers. We included all patients with new diagnosis or relapsing disease who underwent to at least 2 consecutive
18F-FDG PET-CT or MR scan between March 2011 and November 2023.

Before every PET scan demographic, clinical data and disease activity were assessed. Remission was defined as absence
of signs and symptoms attributable to GCA and normalization of acute phase reactants (ESR <30 mm/H) and C-reactive protein
(CRP <1 mg/dL). For each PET scan the vessel’'s metabolic activity was evaluated using the PETVAS score. The damage was
evaluated using the LV-Vasculitis Index of Damage (LVVID). Patients were compared according to treatment regimens.

Results: The study included 80 LV-GCA patients (age at diagnosis: GC 66 [60-72], 62.3% female, cDMARDs [58-73], 62.9%
female, TCZ 64 [59-71], 29.1% female) exposed to a total of 112 treatment regimens (n = 53 GC monotherapy, n = 35 cDMARDs,
n =24 TCZ). Overall clinical remission rate during the follow-up was 71.7 % in GC-treated patients, 51.4 % in cDOMARDs-treated
and 91.7 % in TCZ-treated (p = 0.004). Improvement in PETVAS was observed in all patients: GC treated 10 [4-21] vs 6 [2-12],
cDMARDs treated 15 [6-21] vs 5 [1-18], and TCZ - treated 13 [9-20] vs 3 [1-8], with a difference at baseline and at last follow-up
between the three groups (p = 0.530 and p = 0.210, respectively). Significant improvement in PETVAS was observed in TCZ-
treated patients (APETVAS= -75% [-97% to -61%], p=0.05). Daily prednisone dose at last examination was 5 [0-6.25] mg/d in the
cDMARDs group vs 0 [0-2.5] mg/d in the TCZ group (p = 0.005).

At last evaluation LVVID was similar in the three groups (2 [1-3] vs 2 [1-4] vs 2 [1-4], p = 0.256), but TCZ was associated with
significantly lower increase in damage accrual (p = 0.044). No statistically significant differences were observed between the three
groups in terms of infections (p = 0.197), but a higher frequency of adverse events was observed in TCZ-treated patients (p =
0.045).

Conclusion: ®F-FDG PET may be useful in assessing disease activity and monitoring response to therapy. Tocilizumab
therapy significantly reduce vessel's metabolic activity over time, when compared to conventional treatment. A persistent low
grade uptake during remission is common features in LVV patients, irrespectively of treatment regimens. None of the three
different treatment regimens reduce the progression of the damage. No safety differences were observed.

Characteristics of patients (n=112) l GC (n =53) TCZ (n= 24) | ¢DMARDs(n=35) | »p
Female, n % | 33 (62.3) | 7 (29.1) | 22 (62.9) | 0.014 |
| Age at diagnosis, y, median (IQR) 66 (60-72) 64 (59-61) 65 (58-73) 0.752

Clinical remission, n % 38 (71.7) 22(91.7) 18 (51.4) 0.004
Reason for treatment discontinuation:

Primary failure, n % 4(7.5) 0(0) 2(5.7) 0.841

Secondary failure, n % 15 (28.3) 0(0) 10 (28.6) 0.044

Adverse events, n % 0(0) 4 (16.7) 2(5.7) 0.045
Remission, n % | 8 (15) | 4(16.7) | 4(11.4) | 0.829 |
PETVAS baseline, y, median (IQR) | 10 (4-21) | 13 (9-20) | 15 (6-21) | 0.530 |
PETVAS LFU, y, median (IQR) ' 6 (2-12) , 3(1-8) _ 5 (1-18) | 0.210 |
A PETVAS, %, median (IQR) ‘ -33(-83;0) -75 (-97;-61) _ -33(-92;0) | 0.053 |
GC baseline, y, median (IQR) ' 50 (25-50) A 8.75 (5-32.5) [ 25 (12.5-50) | 0.001 |
GC LFU, y, median (IQR) 5 (2.5-10) 0 (0-2.5) 5 (0-6.25) 0.005
LVVID baseline, y, median (IQR) 0(0-1) 3 (0-3) 0 (0-1) 0.001
LWVID LFU, y, median (IQR) | 2 (1-3) _ 3(1-4) | 2 (1-4) | 0.256 |
A LVVID, y, median (IQR) | +1(0-2) 0(0-1) | +1(0-2) | 0.044 |
Infection rate, n % | 19 (35.8) 9(37.5) | 7 (20) | 0.221 |
Total infection, y, median (IQR) | 0 (0-3) 0(0-3) | 0 (0-2) | 0.197 |
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Background/Objectives: Aortitis is a rare form of large vessel vasculitis with infectious and non-infectious aetiologies. There is
limited data on the management of non-infectious aortitis and no studies reporting efficacy of disease-modifying drugs (DMARDs).
The primary objective is to investigate the efficacy and side effects of DMARDSs in non-infectious aortitis.

Methods: We retrospectively reviewed patients with a diagnosis of non-infectious aortitis at the Oxford University Hospitals
NHS Foundation Trust, United Kingdom between 2010-2020. Medical notes were reviewed using local electronic patient records.
DMARDs included Methotrexate, Cyclophosphamide, Leflunomide, Azathioprine and Mycophenolate as well as biological drugs
such as Tocilizumab and Rituximab. Efficacy rates for a drug were determined by calculating the percentage of patients on the
drug who achieved drug-free remission. Analysis was performed using R version 4.2.2.

Results: Between 2010-2023, 110 adults were diagnosed with non-infectious Aortitis. 59% were female, and the median age
was 77 (¥9.71). The majority identified as White British or another white background (94.5%), while smaller percentages were
South-Asian (3.6%), mixed-background (0.9%), and Black African (0.9%). 7 patients were excluded due to death during therapy
(4.5%) or incomplete data (1.8%). Among the remaining 103 patients, 54.4% achieved drug-free remission (n=56) after a median
treatment duration of 46.4 months (IQR=26-6-65.6, range 12-122.4 months), requiring a median of 2 DMARDs (IQR=1-3, range
1-6). 16 patients achieved remission with methotrexate monotherapy (28.6%).

Methotrexate was used by 95% of patients (n=53) and Methotrexate with Leflunomide (14.3%, n=8) was the commonest
DMARD combination regimen. Cyclophosphamide showed the highest efficacy rates, achieving remission in 87% (20/23 patients).
It was discontinued in 3 patients due inefficacy (8.7%, n=2) or recurrent urinary tract infections (4.3%, n=1). Figure 1 shows all
efficacy and tolerance rates of DMARDs. Azathioprine exhibited the lowest efficacy rates with 22% (4/18 patients) attaining
remission. The primary reasons for discontinuing Azathioprine included inefficacy (27.7%, n=5), gastrointestinal intolerance
(44.4%, n=8) and abnormal liver function test results (5.6%, n=1). Finally, Mycophenolate exhibited efficacy rates of 50% (n=7/14)
with the primary reason for discontinuation being inefficacy and gastrointestinal intolerance (each comprising 14.3%, n=2/14).
Tocilizumab was the most common biological drug given (16%, n=9), achieving remission in 77.8% of the patients (n=7), but was
discontinued in 22% due to neutropenia.

Conclusions: Patients with non-infectious Aortitis were on treatment with DMARDs for around 3.8 years and required several
DMARD:s to achieve remission, with Cyclophosphamide and Tocilizumab being most effective.

Figure 1.
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Background/ Objectives: Takayasu arteritis (TAK) is a rare disease with a high variable clinical course. We aimed to describe
the clinical characteristics of patients included in the REVAS Registry and to analyse the treatment used in this cohort.

Methods: Retrospective study that evaluated all patients with TAK included at the REVAS Registry. Variables are described
as mean (standard deviation), median (quartile 1 — quartile 3) or proportions, as appropriate. Statistical analysis was performed
using StatalC/16.1.

Results: We included 78 patients, 66 (84.6%) women, with a mean age at diagnosis of 39.2 (14.8) years. Diagnostic delay was
32 (8-144) weeks. Symptoms at diagnosis were fever in 23 (29.5%) patients, constitutional syndrome in 22 (28.5%), arthralgia/
arthritis in 27 (34.6%), Raynaud in 10 (20.4%), erythema nodosum in 5 (10.2%), carotidina in 6 (13.0%) and limb claudication in
44 (57.1%). Twelve (15.4%) suffered from a stroke, 4 (5.1%) a transient ischemic attack, 8 (10.3%) amaurosis fugax and 2 (2.6%)
diplopia. Other symptoms were heart failure in 13 (16.7%), coronary artery disease in 12 (15.4%) and gut angina in 5 (6.4%).

Blood tests at diagnosis showed an erythrocyte sedimentation rate of 37 (16-76) mm/h and a C reactive protein of 2 (0.5-9) mg/
dL. Anemia was present in 29 (40.8%) patients. Vascular involvement at diagnosis showed stenosis of the subclavian artery in 68
(95.8%) patients and stenosis of renal artery in 34 (47.9%). Thoracic and abdominal aortic involvement was present in 30 (42.9%)
patients. Mesenteric and coronary arteries were less prevalently involved (20 (27.8%) and 11 (15.3%) patients).

Regarding therapy, 64 (82.1%) patients received steroids with a median initial dosage of 60 (30-60) mg/day. Immunosupressive
drugs were frequently given, and its use was associated with the administration of biological therapy (Table 1).

Overall No BT BT Significance
Methylprednisolone bolus 11 (14.1%) 6 (10.9%) 5(21.7%) 0.29
Methotrexate 40 (51.3%) 23 (41.8%) 17 (73.9%) 0.01
Azathioprine 16 (20.5%) 7 (12.7%) 9 (39.1%) 0.01
Cyclophosphamide bolus 9 (11.5%) 1(1.8%) 8 (34.8%) <0.001
Mycophenolate 5 (6.4%) 3 (5.5%) 2 (8.7%) 0.63

Table 1. Association of biological therapy and immunosuppressive drugs. BT = biological therapy.

Forty-one (68.3%) patients presented at least one relapse, being the mean number of relapses 1.6 (1.0).

Biological therapy was used in 23 cases, including tocilizumab in 17 patients, adalimumab in 9 patients and infliximab in 3.
Tocilizumab was given in 2 patients at disease onset while the remaining ones received this drug during follow-up. In 3 patients
adalimumab was previously administered and two of them had also previously received infliximab. Tocilizumab was well tolerated,
just 1 patient had to withdraw the drug due to leucopenia. In 3 patients tocilizumab was not associated to immunosuppressive
drugs. Infliximab and adalimumab were always given with immunosuppressive drugs.

Conclusions: TAK is a highly recurrent disease that needs multiple drugs to reach remission. Immunosupressive drugs are
frequently used due to complications of the disease and its use is associated with the start of biological drugs.

References: None.

Disclosures: None.
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Background/ Objectives: Tocilizumab (TCZ) is the only biologic disease modifying synthetic rheumatic drug approved for
the treatment of giant cell arteritis (GCA), having both clinical trials and real-life studies outlined its effective and safe use in that
disease. However, optimal duration of the treatment has yet to be determined, since its early interruption has been associated
with an increased risk of relapse, while, on the other hand, prolonged schemes of therapy may rise safety concerns. We designed
a retrospective study to evaluate the incidence of adverse events (AEs) and remission/relapse rate in a cohort of GCA patients
treated with TCZ and an accelerated steroid tapering scheme, over a follow-up period of 24 months.

Methods: We included the patients referring to our “Vasculitis clinic” from January 2019 to November 2021 who were diagnosed
with GCA and started subcutaneous TCZ treatment (162 mg/week) following adequate infective screening and immunoprophylaxis.
They also received up to 62,5 mg prednisone, tapered according to an accelerated six-month withdrawal scheme. Follow-up visits
were performed at 3 (T1), 6 (T2), 12 (T4), 18 (T5) and 24 (T6) months, then annually if sustained remission was achieved. Safety
was evaluated based on the incidence of AEs during the follow-up, while effectiveness outcomes included the assessment of
relapses, diagnostic imaging analysis and GCs dose at the last observation point and/or GCs discontinuation over time.

Results: A total of 38 patients was collected, with a mean age of 76,4 years and an average duration of TCZ treatment of
22,3 months. AEs occurred in 11 (28,9%) subjects, and only one episode of serious adverse event was reported; 7 (18%) patients
permanently discontinued TCZ. At the end of follow-up, all the patients continuing treatment showed clinical remission, 23 (85%)
discontinued GCs and among those who continued steroid treatment, mean dosage was <5 mg PDN equivalent. We registered
3 (7,8%) minor relapses under TCZ, after an average interval of 15 months; relapse rate following TCZ discontinuation was 30%.

Conclusions: This is one of the few studies assessing subcutaneous TCZ treatment in GCA patients over a period of 2 years.
Considering the limited sample size, we nevertheless recorded an excellent GCs-free remission rate, with no increase in the
burden of AEs and/or serious infections in the long-term. Prolonged TCZ therapy then emerges as feasible and crucial to achieve
adequate control of disease activity; not least, the administration of moderate GCs doses for the shortest possible duration can
certainly play a pivotal role in its overall tolerability.

Disclosures: None.
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Background/ Objectives: The efficacy and safety of one year of Tocilzumab (TCZ) monotherapy after 3 boluses of intravenous
methylprednisone in inducing remission in patients with GCA and large vessel involvement (TOPAZIO Study) was previously
reported.

We present the results of the six-month observation period after the withdrawal of TCZ.

Methods: Patients who completed the 52-week part and were in clinical remission stopped TCZ and were eligible to enter the
second part, a 24-week observational follow-up. Clinical assessment was performed every 12 weeks, and fluorodeoxyglucose
positron emission tomography (FDG-PET) was repeated at week 76. The PET Vascular Activity Score (PETVAS) and the diameters
of the aorta at 3 different levels were calculated by a single nuclear medicine physician and a radiologist.

Clinical remission was defined by the absence of any clinical signs and symptoms due to GCA, including normalization of the
acute phase reactants, independently by imaging evaluation.

Aortic dilation was defined by a diameter >40 mm in the ascending aorta, 240 mm in the descending aorta, and 230 mm in the
abdominal aorta.

The primary endpoint was the variation of PETVAS at week 76 compared with baseline and week 52 and the proportion of
patients with clinical remission at week 76. The secondary endpoint was the proportion of patients with new aortic dilation at week
76.

Results: 13 patients were in clinical remission at week 52 stopped TCZ and entered in the 6 months follow-up period without
any treatment. 2 patients relapsed 8 and 22 weeks after TCZ suspension, respectively. 11 PET were performed at week 76.

Compared to baseline, a significant reduction of PETVAS was observed at week 76. However, after suspension of TCZ,
a significant increase of PETVAS was observed at week 76 compared to week 52 (Table 1). 4 of the 11 PET/CT (36%) were
considered active by nuclear medicine physician’s interpretation.

The proportion of patients with clinical remission at week 76 was 85% (95% CI| 55-98).

At week 76, one patient showed a new aortic dilation. 2 patients who presented an aortic dilation at week 52 were in clinical
remission at weeks 52 and 76. Still, both showed further aortic dilation at CT performed at week 76.

Conclusions: One year of TCZ monotherapy was able to maintain sustained clinical remission in a sizeable proportion of
patients with GCA. However, after the withdrawal of TCZ, there was a significant increase in the FDG uptake and a new aortic
dilation. Whether this persistence of activity despite clinical remission may indicate future relapses is still unknown.

References:
1. Muratore F, et al. Rheumatology (Oxford). 2023 May 17:kead215.
Disclosures: None.

Table 1. Clinical Outcomes.
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Background: Exposure to glucocorticoids among patients with giant cell arteritis (GCA) may increase the rate of major
adverse cardiac events (MACE), including congestive heart failure (CHF), cerebrovascular accidents (CVA), and myocardial
infarctions (MI. The steroid-sparing agent tocilizumab may decrease glucocorticoid use among patients with GCA, thereby
decreasing subsequent MACE. The objective of the study was to define the risk of MACE among patients with GCA who did or
did not receive tocilizumab.

Methods: We performed a retrospective cohort study of incident cases of GCA using the US-based TriNetX electronic health
records database from 1/1/2010 to 4/23/2023. Patients were included if they had 2 ICD-9CM/ICD10-CM codes for GCA separated
by 30 days but within 1 year and received any dose of prednisone within 30 days of the first GCA code. The index date was
defined by the first prescription for prednisone within 30 days of the index date; exposure to tocilizumab was defined by receiving
one or more prescriptions for tocilizumab within the first 6 months after the index date. The primary outcome of interest was a
composite of MACE, which included MI, CVA, CHF, or death. Events were identified using a single ICD-9-CM/ICD-10-CM code
and the incidence of MACE was reported as unadjusted incidence rate ratios. The clone-censor-weight approach was then used
to account for confounding and immortal time bias. After cloning, censoring, and weighting using inverse probability of censoring,
time-updated multivariable Cox proportional hazards models were used to calculate the hazard ratio (HR) and 95% confidence
intervals for the risk of MACE.

Results: During the study period, 5,743 patients met the inclusion criteria (932 tocilizumab exposed and 4,811 tocilizumab
unexposed) who were followed for an average of 3.1 years (SD 2.7 years). The majority were female (4,065, 70.8%) and white
(4,139, 72.1%). In unadjusted analysis, tocilizumab exposure was associated with a lower rate of MACE (incidence 77.0/1,000
person-years vs 102.8/1,000 person-years, incidence rate ratio 0.75, 95% confidence interval (Cl) 0.60-0.94) (Figure 1). After
implementing the clone-censor-weight approach to mitigate confounding and time-related biases, tocilizumab exposure was not
associated with a decreased risk of MACE overall (HR 0.98, 95% CI 0.87-1.09). With respect to the components of the composite
MACE outcome measure, patients who received tocilizumab had a lower risk of CVA (HR 0.86, 95% CI1 0.79-0.93) and a similar risk
of CHF (HR 0.96, 95% CI 0.87-1.03) and MI (HR 0.99, 95% CI 0.76-1.19) as compared to those who did not receive tocilizumab.

Conclusion: In this retrospective cohort study of patients with incident GCA, tocilizumab initiation was not associated with a
lower rate of MACE, though there was a small reduction in the risk of CVA. Future studies with longer follow-up and more granular
glucocorticoid prescribing information should be performed to corroborate these results.
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Background and Objectives: Takayasu arteritis (TAK) is a chronic, granulomatous large vessel vasculitis involving the aorta
and its main branches.! Segmental stenosis, occlusion, dilatation and/or aneurysm may develop due to inflammation in the
vessel wall.2 Vascular intervention may be required in the presence of symptomatic signs of arterial stenosis (limb claudication,
stroke, syncope, uncontrolled renovascular hypertension, etc.) and severe aneurysm.® The aim of this study was to evaluate the
frequency, outcomes and complications of vascular intervention in patients with TAK.

Methods: Patients with a diagnosis of TAK who underwent vascular intervention at Marmara University Rheumatology Clinic
were evaluated retrospectively. The indication for vascular intervention, the stage of the disease, the type of vascular intervention,
complications, early and late results were recorded. Control imaging data were not available. Restenosis was evaluated when
they were symptomatic or according to the results of imaging studies performed for any reason.

Results: 55 patients and 107 lesions (102 stenosis and occlusions, 5 aneurysms or dissections) were included. 16 (14%)
balloon angioplasty, 69 (64%) stents, 20 (18%) bypass grafts, 2 (1%) endarterectomy were performed. 52.3% (n=56) of the
procedures were performed after the diagnosis of TAK. The most common indication was limb claudication in 56.7%. Only 6%
(n=7) interventions were performed for emergency indications. Of the procedures, 87.8% (n=42) were performed while taking
steroids (11.1% (n=6) high dose), 23.2% while taking biologic agents (n=13), and 64.3% (n=36) while taking DMARDs.

6 (5.6%) vascular interventions resulted in early failure. Graft infection, hematoma and embolism developed in one patient
each. Restenosis occurred in 47 (43.9%) lesions during follow-up. The median time to restenosis was 24 (6-80) months. The risk
of restenosis was highest in the subclavian artery compared to other vessels (10.6%). Repeat procedures were frequently needed
in patients with involvement of lower extremity vessels. There was no significant difference between comorbidities and restenosis/
complications.

Conclusion: Endovascular and surgical procedures can be safely performed in patients with TAK in the presence of appropriate
indications. Considering that 47.7% of vascular procedures are performed before diagnosis, it is important for the relevant
departments to raise awareness and refer patients for rheumatologic evaluation when necessary. Suppression of inflammation
with immunosuppressive therapy before the intervention may reduce restenosis and complication rates.

References:

1. Keser, Aksu, ve DiReskeneli, “Takayasu arteritis”.
2. Alibaz-Oner, Aydin, ve Direskeneli, “Recent advances in Takayasu'’s arteritis”.
3. Agueda vd., “Management of Takayasu Arteritis”.
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Effectiveness of dupilumab on refractory chronic rhinosinusitis with nasal polyps in eosinophilic
granulomatosis with polyangiitis: a clinical and cytological study

Federica Davanzo!, Tommaso Saccardo?, Giancarlo Ottaviano?, Luca lorio’, Marta Codirenzi!, Eleonora Fiorin', Andrea Doria',
Roberto Padoan’.

"University of Padua, Division of Rheumatology, Department of Medicine DIMED, Padova, Italy; 2University of Padua, Rhinological
Unit, Padova, ltaly.

Background/ Objectives: Eosinophilic granulomatosis with polyangiitis (EGPA) is frequently associated with refractory
chronic rhinosinusitis with nasal polyps (CRSwNP), despite current treatments. Dupilumab demonstrated efficacy in the treatment
of severe and uncontrolled CRSwNP.

We aimed to assess safety and efficacy of dupilumab in refractory CRSwWNP in EGPA and analyze changes in nasal smears
and tissue infiltrates.

Methods: Consecutive EGPA patients suffering from refractory CRSWNP were enrolled prospectively between December
2021 and October 2023. Demographic, clinical, biological data and nasal cytology were collected at each evaluation.

Assessment included patient-reported outcomes such as Asthma Control Test (ACT), Nasal Congestion Score (NCS), Sino-
Nasal Outcome Test (SNOT-22), Visual Analogue Scales (VAS)), as well as objective measures including Peak Nasal Inspiratory
Flow (PNIF), Nasal Polyp Score (NPS) and Sniffin’ Sticks Identification Test (SSIT).

Complete response was defined by Birmingham Vasculitis Activity Score (BVAS)=0 and prednisone dose <4 mg/day, and
partial response by BVAS=0 and prednisone dose >4 mg/day.

Results: The study included 9 EGPA patients (age at diagnosis 51 [46-59] years, male 66.6%), with BVAS at diagnosis of 16
[11.5-19.5]. Median eosinophils at diagnosis were 4810/mmc [2100-9180], reduced to 330/mmc [175-640] at dupilumab initiation.
Dupilumab was mainly used as third-line therapy, after a median disease duration of 66 [65-128] months. Two (22.2%) patients
were previously treated with anti-IL5/IL-5R therapy. Median duration of treatment with dupilumab was 8 [3.5-6] months.




21TINTERNATIONAL o o

VASCULITIS

A total of 26 nasal cytology tests were performed (min 2 — max 4 for each patient). At baseline, 66.7% patients showed a nasal
cytology with eosinophilic patterns, 16.7% a neutrophilic pattern and 16.7% a mixed (eosinophils-neutrophils) pattern. The median
eosinophils count was 8 (2-13) cells per field at the start of dupilumab, reduced to 0.2 (0-0.2) at 12 months, whereas median
neutrophils count was (2-9) cells per field at the start of dupilumab, reduced to 0 (0-0) at 12 months.

No differences were observed in median eosinophils count, prednisone dose and VDI during follow-up.

Significant improvement was observed in VAS-nasal obstruction (p=0.011), VAS-smell (p=0.028), VAS anterior rhinorrhea
(p=0.043), VAS sleep disorders (p=0.042), NCS (p=0.016), SNOT-22 (p=0.05) and NPS (p=0.011).

At last follow-up complete response was achieved by 6 (66.6%) patients. Adverse events were reported in 4 (44.4%) patients.
Hypereosinophilia occured in 2 (22.2%) patients within the first 3 months, leading to dupilumab discontinuation.

Conclusions: Dupilumab showed improvement in patient reported outcomes and objective measures when used in refractory
CRSwNP in EGPA. Treatment was associated with a good safety profile.

References: None.
Disclosures: None.




21TINTERNATIONAL o o

VASCULITIS

Prognosis of essential mixed cryoglobulinemia and connective tissue disease-related cryoglobulinemia
after rituximab-induced remission
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Nicolas®, Héléne Francois®, Matthieu Groh'®, Jonathan London', Julien Campagne'?, Jean-Sébastien Allain'®, Emmanuelle
Dernis', Cécile-Audrey Durel'®, Thomas Le Gallou'®, Alexandre Curie'’, Philippe Kerschen'®, Noémie Gensous'®, Anne-Héléne
Reboux®, Héléne Behal?', Benjamin Terrier??, Thomas Quemeneur’.
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Paris, France; ?Hépitaux Privés de Metz, Metz, France; *CH Saint-Malo, Saint-Malo, France; *CH Le Mans, Le Mans, France;
SHépital Edouard Herriot, Lyon, France; "*CHU Rennes, Rennes, France; "CH Evreux, Evreux, France; "®*CH de Luxembourg,
Luxembourg, Luxembourg; "*Hépital Saint André, CHU Bordeaux, Bordeaux, France; ?°CH de Sion, Sion, Switzerland; >’ METRICS,
ULR 2694, Université de Lille, Lille, France; ??Hépital Cochin, APHP, Paris, France.

Background/Objectives: The treatment and prognosis of cryoglobulinemia vasculitis (CryoVas) depend on etiology. Rituximab
(RTX) and corticosteroids (CS) are the first line treatment for mixed essential (ME) CryoVas and connective tissue disease (CTD)-
related CryoVas (1,2,3). The prognosis and long term outcomes of these forms of CryoVas are as yet unknown. The aim of this
study was therefore to describe the risk of relapse and treatment-related morbidities in patients with ME and CTD-related CryoVas.

Methods: A retrospective study was conducted of 63 patients in remission of ME or CDT-related CryoVas after RTX-CS
therapy, with a median follow-up time of 58 months (interquartile range, 33—88 months).

Results: Thirty-nine out of 63 patients (62%) had a relapse a median of 42 (23—65) months after the initial flare. The relapse
incidence was 38% at 2 years and 46% at 3 years. The factors associated with relapse were purpura at the time of the qualifying
flare (HR, 2.2; 95% confidence interval (Cl), 1.1—4.4; p = 0.002) and prior history of CryoVas flares (HR, 1.9; 95% CI, 1.0-3.7; p
= 0.04). Maintenance therapy was associated with a lower risk of relapse 6—24 months after the initial flare (HR, 0.27; 95% CI,
0.09-0.78; p = 0.02), but not thereafter (HR, 2.0; 95% CI, 0.7-5.7; p = 0.21). The most common form of maintenance therapy was
500 mg RTX every 6 months. The most frequent complication was infection, and maintenance RTX therapy was associated with
a higher risk of severe infection (HR, 2,2; 95% ClI, 0.9-5,6; p = 0.08).

Conclusion: In this group of patients in RTX-CS remission of ME and CTD-related CryoVas, relapses were common and the
risk of relapse was significantly associated with purpura during the qualifying flare and a prior history of relapse. Maintenance RTX
was associated with a lower risk of relapse but was also associated with an increased risk of severe infection.

References:
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6004.
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Tocilizumab for Polyarteritis Nodosa with cutaneous involvement
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Backgrounds: Immune checkpoint inhibitors (ICls) have dramatically improved the prognosis for many cancers. The
therapeutic effect of ICls is based on their ability to release the brakes on lymphocyte activation. However, this brake release can
trigger immune-related adverse events (IrAEs) in up to 60-80% of cases. Few observations of ICl-induced large vessel vasculitis
(LVV) have been reported. We aimed to describe the characteristics and outcomes of LVV occurring after or during ICI therapy,
compared with non-induced LVV.

Methods: We conducted a European, multicenter, retrospective study of patients who received at least one infusion of ICI
and subsequently presented with LVV between March 2018 and January 2023. Each case was compared with four patients with
non-induced LVV matched for sex and age (+/5 years). LVV patients either satisfied the 2022 ACR/EULAR classification criteria
for giant-cell arteritis (GCA) or had an imaging or histological proof of LVV.

Figure 1.
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Results: Twenty-one patients were included (median age 70 (IQR 61-74) years). Previous history of PMR or GCA was noted
in 4 (19%) patients. The two most common cancers treated with ICls were melanoma (38%) and renal cell carcinoma (24%). Five
(29%) patients received a combination of nivolumab and ipilimumab, while the rest received a monotherapy of anti-PD-1/PD-L1.
First LVV manifestations occurred after a median of 5 (IQR 3-22) ICl infusions and a median time of 3 (IQR 2-18) months since the
first ICI infusion. Thirteen (62%) patients were diagnosed of LVV within the first six months after ICl initiation.

Clinical manifestations were overall similar compared to controls (Figure 1A). Blindness occurred in 4 (19%) patients compared
to 5 (6%) controls. Aorta was the main artery involved (Figure 1B & 1C). Temporal artery biopsy was positive in 4/7 cases (Figure
1D). Five (26%) patients had other IrAEs, mainly hepatitis.

All patients received oral glucocorticoids. The median initial prednisone dose was 0.7 g/kg/d (IQR 0.7-1). Two (11%) patients
received tocilizumab as first-line therapy (Figure 1E).

ICI was rechallenged or continued for 6 (29%) patients and stopped for 15 (71%) patients.

Median follow-up after LVV diagnosis was 8 months (IQR 4-16). Sustained remission was achieved in 16 (76%) patients. Four
(19%) patients relapsed after first line therapy while 37 (44%) had relapsed in the control group (Figure 1F). Relapse or failure
after first line therapy occurred in 3/6 (50.0%) patients who continued ICI compared with 3/15 (20.0%) patients who discontinued
it. At the end of follow-up, 5/21 (24%) patients had died, 4 of cancer and 1 of acute coronary syndrome, while only two (2%) had
died in the control group (Figure 1G).

Conclusion. LVV is a rare IrAE that usually occurs early after the initiation of ICI. Unexplained elevations in acute phase
reactants in ICl-treated patients should prompt clinicians to look for signs of LVV, as severe ischaemic manifestations such as
visual loss may occur. While patients who were maintained on ICI or rechallenged had a more refractory or relapsing course,
physicians should prioritize cancer management as it is the leading factor affecting early prognosis.
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Combination rituximab & low-dose IV cyclophosphamide induction therapy for severe multi-system
eosinophilic granulomatosis with polyangiitis

M Srikantharajah, A Ratnayake, K Ward, T Cairns, C Pusey, G Cole, M Prendecki, S McAdoo.
Imperial College London, London, United Kingdom.

Background/Objectives: Current guidelines advise rituximab (RTX) or cyclophosphamide treatment for organ-threatening
disease in eosinophilic granulomatosis with polyangiitis (EGPA). However, conventional treatment is often limited by partial efficacy,
toxicity, high relapse rate and steroid dependency. We investigate the use of a combined RTX, low-dose cyclophosphamide, and
steroid regimen for treatment of severe EGPA.

Methods: Single-centre retrospective cohort study of patients treated with a combination induction regimen for severe EGPA
between 2012-23. Data reported as median (zIQR).

Results: Eighteen patients (10 male; age 56 years [52-62]) are included. At treatment, BVAS was 16.3 [14-20], peak eosinophil
count 9.3x10%L [5-13], C-reactive protein (CRP) 122mg/L [80-193]. Eleven cases were ANCA positive (10 MPO-, 1 PR3-ANCA.)
The proportions of patients affected by active/new respiratory, ENT, neurological, and gastrointestinal disease were 18/18 (100%),
14/18 (78%), 11/18 (61%), and 1/18 (6%), respectively. 11/18 (61%) had cardiac involvement (troponin 10345ng/L [1240-7621])
and 6/18 (33%) had necrotising glomerulonephritis confirmed by renal biopsy (creatinine 123pumol/L [83-167]).

Cumulative cyclophosphamide dose was 3.5g [3.0-3.5] and total RTX dose was 2g. Initial prednisolone dose was 0.5-1.0mg/
kg/day, and this was rapidly weaned to 5mg daily at a median time of 6.1 months [3.9-7.2], and 9/18 (50%) had steroids withdrawn
completely by 11.7 months [4.6-20.6]. First-line maintenance treatment was azathioprine or MMF.

By 6 months, all achieved disease remission as assessed by BVAS (all 0) and improved laboratory parameters: CRP 1mg/L,
eosinophil count 0.1x10%L, and ANCA testing negative. In those with renal disease, kidney function improved or stabilised in all
(creatinine 95umol/L).

In those with cardiac disease (11/18), magnetic resonance imaging was performed at baseline and at follow up (median time
of 3.7 months) in all patients. Of these, 9/11 (82%) had oedema on initial scan and this improved in all cases; 10/11 (91%) had late
gadolinium enhancement at baseline, which persisted in every case, though with significantly lower burden.

The median follow-up period was 38 months [14-55]. At 1, 3 and 5 years, 100%, 92% and 76% of patients were in sustained
remission (Figure 1A). Three patients experienced relapse; one patient had major relapse with skin involvement requiring
reinduction treatment; two patients had minor ENT relapse requiring retreatment with glucocorticoids. Infection-free survival at 1,
3 and 5 years was 94%, 78%, 62%, respectively (Figure 1B). There were no deaths.

Conclusions: This regimen provided rapid disease control in patients with severe multi-system EGPA, including those with
life-threatening cardiac manifestations, and enabled rapid glucocorticoid tapering and withdrawal. Disease-free remission was
sustained during long-term follow up. Combination induction regimens may have a role in the treatment of organ-threatening
disease in EGPA.

References: None.

Disclosures: None.
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Figure 1: Time to event analysis for relapse (A) and first infection (B)
during median follow-up period of 36 months.
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Efficacy and drug survival of biologic agents in Behget’s disease: a real-life observational monocentric study

Eleonora Fiorin', Federica Davanzo?, Luca lorio?, Marta Codirenzi?, Andrea Doria?, Roberto Padoan?.

Division of Rheumatology, Department of Medicine DIMED, University of Padova, Padova, ltaly; 2Division of Rheumatology,
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Background/ Objectives: Biologic disease-modifying anti-rheumatic drugs (bDMARDSs) are effective in treating Behget's
disease (BD), with most of the evidence concerning anti-TNF, while limited data are available on long-term effectiveness and
retention rate. The aim of the study is to assess their effectiveness and 10-year retention rate.

Methods: We included patients treated with Infliximab (IFX), Adalimumab (ADA), Apremilast (APR), and Tocilizumab (TCZ)
between 2009-2023. Treatment approaches were compared. Survival rates were analysed with Kaplan-Meier and compared with
Log-rank test. Japan’s Behget activity criteria were used to assess disease activity.

Results: We included 32 BD patients (34[29-39] years, 53.1% female) exposed to 53 treatment regimens
(23=IFX,10=APR,16=ADA,4=TC2Z), of which 68.75% received at least one conventional DMARD. The first bDMARD was prescribed
32.5[13-131] months after diagnosis, with anti-TNF administered earlier (p=0.044) and in individuals with ocular involvement
(p=0.033). Previous administration of colchicine was more frequent in patients treated with APR (p=0.035). Anti-TNF treatment
duration was longer compared to others bDMARDs (p=0.011). Male patients exhibited a better retention rate for every bDMARD
(p=0.001), while there were no differences according to type of bDMARD (p=0.554) or previous use of cDMARDs (p=0.471).
Treatment with bDMARDSs resulted in a significant reduction in disease activity (92.7%vs44.4%,p<0.001). Daily prednisone dose
was significantly reduced in patients treated with IFX (10[5-21.25]vs5[0-10],p=0.015), while no differences were noted in acute
phase reactants. Primary failure was observed in 11.3% of cases, while secondary in 24.5%. Discontinuation of bDMARDs was
due to intolerance (3.7%), remission (3.7%) and adverse events (15.1%).

Conclusions: Treatment of BD with bDMARDSs treatment is effective and its retention rate is affected by female sex, but not
by concomitant cDMARDs. Anti-TNF had the longer survival, when compared to others bDMARDs.
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Rituximab in addition to plasma exchange, cyclophosphamide and steroids for treatment of anti-GBM disease

M Srikantharajah, T Cairns, C Pusey, M Prendecki, S McAdoo.
Imperial College London, London, United Kingdom.

Background/ Objectives: Anti-GBM disease is a rare antibody-mediated vasculitis, usually treated with plasma exchange
(PEX), cyclophosphamide (CYC) and steroids. There are limited data regarding the use of B-cell depleting therapies such as
rituximab (RTX).

Methods: Ten-year (2012-2023) single-centre retrospective cohort study of patients with anti-GBM disease treated with or
without rituximab, in addition to standard care, as first-line therapy. A Cox-proportional hazards regression model incorporating
age, sex, ANCA status, dialysis at presentation, lung haemorrhage, CYC (oral or IV) and RTX treatment was used to identify
disease/treatment factors associated with outcome (death, end-stage kidney disease [ESKD], infection).

Results: Forty-five patients were included; baseline demographics, disease characteristics, treatments and outcomes are
summarised in Table 1.

Table 1: Demographics, disease features, and outcomes (data reported as median [IQR])

| All RTX No RTX
Demographics
Number 45 30 15
Age, years 62 [45-75] 61.5 [45-74] 62 [46-76]
Sex, M:F 19:26 12:18 7:8
Disease at Baseline
Dialysis (%) 26/45 (58) 19/30 (63) 7/15 (47)
Creatinine, ymol/L 647 [314-957] 763 [296-1344] 531 [348-795]
Lung Haemorrhage (%) 14/45 (31) 8/30 (27) 6/15 (40)
ANCA (neg/MPO/PR3) 26/14/5 16/10/4 10/4/1
Anti-GBM, iu/L 144 [53-497] 101 [40-623] 165 [106-349]
Treatment
PEX, number 14 [7-17] 10 [7-14] 19 [15-21]
CYC dose, g 4.0 [3.0-6.1] 3.6 [3.0-4.8] 6.4 [4.2-7.1]
Outcomes
Time to anti-GBM negative, months 1.6[0.47-4.17] 1.75[0.24-3.86] 1.6 [0.97-4.7]
1 year survival (%) 38/45 (84) 27/30 (90) 11/15 (73)
1 year ESKD-free survival (%) 18/45 (40) 11/30 (37) 8/15 (53)
Hypogammaglobulinemia (%) 5/45 (11) 5/25 (20) 0/15
Post-treatment diabetes (%) 3/45 (7) 3/30 (10) 0/15
Malignancy (%) 1/45 (2) 1/30 (3) 0/15

All patients were treated with PEX, CYC (oral or IV), and steroids. Patients treated with or without RTX had similar baseline
demographic and disease features. The addition of RTX treatment was associated with reduced number of PEX (10 versus 19
with no RTX, p<0.01) and lower total CYC dose (3.6g versus 6.4g, p<0.05), with equivalent time to circulating anti-GBM negativity.

In the Cox regression model, only increasing age was associated with risk of death (HR 1.08 [95% CI 1.02-1.17]). Age (HR
1.04 [1.01-1.08]), female sex (HR 4.93 [1.80-14.87]), and dialysis need at presentation (HR 5.28 [1.54-17.53]) were associated
with ESKD-risk. Increasing age (HR 1.04 [1.00-1.09] and ANCA positivity (HR 3.08 [1.14-8.71]) were associated with risk of
infection. The addition of rituximab was not significantly associated with risk of death (HR 0.82 (0.24-2.87), ESKD (HR 1.54 [0.64-
3.96]) or infection 2.06 [0.67-5.71].

Conclusions: Addition of rituximab to standard treatment for anti-GBM disease was not associated with improved renal
outcome or survival benefit. However, rituximab use permitted lower cumulative doses of CYC and reduction in the number of
PEX, without an increased risk of infection. Rituximab may have a limited role as a CYC- and PEX-sparing treatment in patients
with anti-GBM disease.

References: None.
Disclosures: None
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De Novo Manifestations During Adalimumab Treatment in Behget Syndrome
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Background/ Objectives: Monoclonal antibody tumor necrosis factor alpha inhibitors, particularly infliximab (IFX) and
adalimumab (ADA), are the most commonly used biological agents in the treatment of Behget's syndrome (BS). Treatment
response may show variability across organ manifestations of BS. We aimed to determine the frequency of de novo manifestations
during ADA treatment.

Methods: We conducted a chart review of 338 BS patients who received ADA in our center. Demographic data, reasons
for initiating ADA, concurrent medications, previous treatments, and treatment outcomes were recorded. We defined de novo
manifestations as new BS manifestations that had not emerged prior to ADA treatment in addition, for patients with vascular
involvement, a new vascular event at another vessel site.

Results: The main reasons for ADA use among our 338 patients were uveitis in 128 patients (38%), vascular involvement in 80
(24%), arthritis in 62 (18%), mucocutaneous involvementin 50 (15%), gastrointestinal (Gl) involvementin 10 (3%), and parenchymal
central nervous system (CNS) involvement in 8 (2%). Among these patients, 14 (4%) developed a de novo manifestation. De novo
manifestations that occurred in 14 patients were vascular involvement in 5 patients, arthritis in 3, anterior uveitis in 2, parenchymal
CNS involvement in 2, Gl system involvement in 1, and epididymitis in 1 patient. The primary reasons for ADA treatment were
vascular involvement in 5 patients, uveitis in 4, arthritis in 3, and mucocutaneous involvement in 2. Among these 14 patients, 9
(64%) were using concomitant conventional immunosuppressive treatment when de novo manifestations occurred (Table).

Table. Characteristics of the BS patients who developed a de novo manifestation
Age at ADA BS manifestations Manifestation Previous drugs | Time to new New Tx for new
initiation, requiring ADA manifestation manifestation manifestation
gender (months)
24, M O,G,E, U Epididymitis AZA 2 Arthritis GC and IFX
51, M 0O, G, J,EN, STM Arthritis AZA, SZP, MTX, 32 DST ADA
ETA, IFN intervals |
26, M O, G, J, EN, Budd- MK AZA, CYC, 35 Uveitis Topical steroid and
Chiari, CT MMF, IFX tropicamide
26, M O, G, P, DVT, PAT, DVT AZA, CYC, IFN, 3 DST Pulse MP and AZA
VCI, CT IFX
39, W O, G,EN Lower extremity AZA, CYC, IFN, 12 Upper extremity GC
DVT IFX DVT
44, M O, G, U, DVT, PAT, PAI AZA, CYC, IFX 30 MVT and PVT Pulse MP and
PAA, STM ADA
intervals |
34, M O, G, P, EN, U, PAT, | Uveitis AZA, CY-A, 9 NBS Pulse MP, IFX and
DVT CYC, MMF, IFN MMF
51,M O, P, EN, DVT,STM | DVT AZA 18 Arthritis GC
15, W 0,G,RGIS, J Arthritis AZA 12 Uveitis Topical treatment
62, W O, G, P, EN, J, U, PA | Arthritis AZA, 26 NBS Pulse MP, CZP
CY-A, IFN
57, W 0O,G,EN,U Uveitis AZA, CY-A 26 Arthritis CcoL
25,M O,G, P, EN, U, Uveitis AZA, GC 14 PAT ADA
intervals |
30, W o,G U Uveitis AZA, 46 GIS Pulse steroid, IFX
CY-A, IFN, IFX,
GC
19, M O, G, U, DVT, Budd- | Vascular AZA, CYC, IFN, 48 Epididymitis GC
Chiari, PAT IFX
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ADA treatment was intensified in 3 patients by shortening the intervals to 1 week, along with the addition of high dose
glucocorticoids (GC) in one patient. In the 4 patients, ADA was switched to another agent (IFX in 3 patients, certolizumab in 1
patient). Only GC were added in 3 patients, azathioprine along with high dose GC in one patient, and colchicine in one patient.
Two patients who had developed anterior uveitis were initiated topical treatment (Table).

Conclusions: De novo manifestations occurred in 14 (4%) of 338 BS patients treated with adalimumab. Majority of these
(71%) were major organ involvement, mainly vascular involvement. None of the patients developed posterior uveitis, however,
de-novo anterior uveitis of two patients were controlled with topical agents.

References: None.

Disclosures: GH has received research grant, lecture fees and fees for serving on an advisory board from Celgene, receiving
consulting fees from UCB Pharma, Bayer, Johnson & Johnson, lecture fees from Novartis, Abbvie, Amgen, and UCB Pharma.
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Poster Tour 4A: Outcomes and Predictors
PT-4A-25

A prospective study of complications and sequelae of glucocorticoid therapy in ANCA-associated vasculitis

Paul Scherbacher’, Christian Loffler!, You-Shan Feng?, Bernhard Hellmich'.

"Medius Klinik Kirchheim, Kirchheim unter Teck, Germany; *Eberhard-Karls-Universitét, Institut fiir Klinische Epidemiologie und
angewandte Biometrie (IKEAB), Tiibingen, Germany.

Background/ Objectives: Glucocorticoids (GC) are a cornerstone of induction treatment in ANCA-associated vasculitides
(AAV). However, the often severe disease course and frequent relapses lead to high cumulative GC doses which adds to morbidity
and mortality in AAV patients. The aim of this study was to assess the frequency of GC-associated complications and sequelae in
patients with AAV, as these have been rarely systematically investigated to date due to a lack of proper instruments.

Methods: Patients with a confirmed diagnosis of AAV were included in this monocentric prospective study. Age- and gender-
matched subjects who had never received GC were included as controls. The incidence of GC toxicity was assessed by structured
patient interviews, clinical examination, and electronic medical record analysis. The Glucocorticoid Toxicity Index (GTI)! consisting
of the aggregate improvement score (GIT-AIS) and the cumulative worsening score (GTI-CWS) was used to calculate GC toxicity
between 2 time points (11 and t2), the GTI-AIS showing change in GC toxicity over a 6-month period and the GTI-CWS showing
cumulative GC toxicity over the entire disease duration. The minimal clinical important difference (MCID) of the GTl is = 102. We
used regression analyses to assess the relationship between GTl and GC exposure, toxicity, and disease activity. AROC analysis
was used to calculate a critical GC threshold dose beyond which toxicity becomes likely.

Results: We included 138 patients with AAV and 68 controls. The median cumulative GC was 9014.0 mg. The most frequent
GC-associated adverse events in patients with AAV were skin atrophy, osteopenia, osteoporosis, and myopathy. GC exposure and
GC toxicity in the observation period were significantly correlated (p<0.001). Current GC exposure and GTI-AIS were significantly
higher in active disease compared to patients in remission (p<0.001). Cumulative GC dose was significantly higher in patients in
remission (p=0.004). Weight gain, diabetes, hypertension, and sleep disturbance occurred more frequently in patients with active
disease (Table 1). Patients with a cumulative GC dose of 935 mg or more showed an 80% likelihood for a clinically meaningful
change in GTI scoring.

Conclusions: Patients with AAV and active disease are at significantly increased risk for acute metabolic GC side effects due
to high daily GC exposure. Patients in stable remission have a greater impact on the risk of chronic complications due to lower
daily but higher cumulative GC dose. The GTl is capable of capturing GC toxicity in AAV and identifies patients at increased risk
for GC side effects. Our data support efforts to limit GC-exposure in patients with AAV3.

References:

1. Miloslavsky EM et al. Development of a Glucocorticoid Toxicity Index (GTI) using multicriteria decision analysis. Ann
Rheum Dis. 2017 Mar;76(3):543-546.

2. Stone JH, McDowell PJ, Jayne DRW, Merkel PA, Robson J, Patel NJ et al. The glucocorticoid toxicity index: Measuring
change in glucocorticoid toxicity over time. Semin Arthritis Rheum 2022; 55:152010.

3. Hellmich B, et al. EULAR recommendations for the management of ANCA-associated vasculitis: 2022 update. Ann
Rheum Dis 2023; epub ahead of print; doi:10.1136/ard-2022-223764

Table 1: GC toxicity according to disease activity.

Active disease Stable remission

N 29 109
Diagnosis type

GPA 15 (51.7) 56 (51.4)

MPA 7 (24.1) 18 (16.5) 0.545

EGPA 7 (24.1) 35 (32.1)
Age (years) 59.03 £ 15.377 56.21 £ 15.234 0.378
Female 17 (58.6) 59 (54.1) 0.666
Cumulative GC dose (mg) 5700.0 (3205.0-11036.0) 12?33:8;5390'0' 0.004
Average daily GC dose (mg/d) 11.9 (8.5-24.5) 7.3 (5.9-10.0) 0.001
Duration of illness (months) 10.0 (7.0-98.5) 61.0 (30.5-110.0) 0.001
Vasculitis damage index (VDI) 1.0 (0.5-3.0) 1.0 (1.0-2.0) 0.764
Cumulative GC dose in the GTI-AIS calculation period (mg) 1745.0 (1206.5-2542.0) 240.0 (0.0-733.0) 0.001
GTI-AIS calculation period (days) 184.0 (159.5-217.0) 182.0 (161.0-198.0) 0.672
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Active disease Stable remission p
GTIAIS (at t2) 23.0 (0.0-74.0) 0.0 (0.0-0.0) 0.001
Subjects (N) with GTI-AIS <0 2(6.9) 25 (22.9)
Subjects (N) with GTI-AIS =0 8 (27.6) 62 (56.9) 0.001
Subjects (N) with GTI-AIS >0 19 (65.5) 22 (20.2)
GTI CWS (at t2) 57.0 (30.5-92.5) 59.0 (29.0-105.5) 0.664
Subjects (N) with GTI-CWS =0 3(10.3) 8(7.3)
Subjects (N) with GTI-CWS >0 26 (89.7) 101 (92.7) 0.595
GC-associated complications and sequelae (at t2)
Metabolism
Weight gain 8 (27.6) 3(2.8) 0.001
Lipodystrophy 2(6.9) 3(2.8) 0.288
Diabetes/glucose intolerance 11 (37.9) 12 (11.0) 0.001
Adrenal insufficiency 0 2(1.8) 1.000
Dyslipidemia 6 (20.7) 8(7.3) 0.034
Musculoskeletal and skin
Skin atrophy 3(10.3) 42 (38.5) 0.004
Easy bruising 4 (13.8) 26 (23.9) 0.243
Osteopenia 2(6.9) 14 (12.8) 0.374
Osteoporosis 5(17.2) 17 (15.6) 0.830
Myopathy/muscle weakness 4 (13.8) 13 (11.9) 0.786
Acne 0 7 (6.4) 0.543
Striae rubrae 1(3.4) 3(2.8) 1.000
Infections 6 (20.7) 9(8.3) 0.056
Neuropsychiatric symptoms
Sleep disturbances 9(31.0) 16 (14.7) 0.042
Mood swings 3(10.3) 13 (11.9) 0.813
Depression 2(6.9) 12 (11.0) 0.514
Dizziness 3(10.3) 6 (5.5) 0.348
Tinnitus 0 8 (7.3) 0.133
Headaches 3(10.3) 6 (5.5) 0.348
Irritability 2(6.9) 7 (6.4) 0.927
Nervousness 0 2(1.8) 1.000
Cardiovascular
Renal dysfunction 0 1(0.9) 1.000
Edema 5(17.2) 9(8.3) 0.154
Disturbance of electrolyte balance 1(3.4) 1(0.9) 0.377
Arterial hypertension 8 (27.6) 11 (10.1) 0.015
Atherosclerosis 0 1(0.9) 1.000
Angina pectoris 1(3.4) 0 0.210
Gastrointestinal
Gastritis |o | 1009 1,000
Ophthalmological
Cataract 2(6.9) 16 (14.7) 0.269
Glaucoma 0 2(1.8) 1.000
Legend: Data as n (%), mean + SD or median (IQR). GPA, Granulomatosis with polyangiitis; MPA, Microscopic polyangiitis; EGPA,
Eosinophilic granulomatosis with polyangiitis.
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Manifestations and predictors of neurologic involvement in Behget’s disease: results from a monocentric
study

Margarida Lucas Rocha, Roberto Costa, Ana Teoddsio Chicharo, Joana Martins-Martinho, Carla Macieira, Cristina Ponte, Nikita
Khmelinskii.

CHULN, Lisboa, Portugal.

Background/ Objectives: Behget's disease (BD) is a multisystem inflammatory disorder primarily affecting mucocutaneous
tissues. Central nervous system (CNS) involvement, Neuro-BD (NBD), is a potentially severe manifestation of BD with a variable
prevalence depending on the diagnostic criteria and ethnicity of the patients [1-5]. We aim to characterize BD patients with CNS
involvement and to identify predictors of this clinical subtype.

Methods: Single-centre observational retrospective study using data from patients with a diagnosis of BD registered at Reuma.
pt. NBD was defined according to International Consensus Recommendation Criteria for NBD diagnosis.

Results: We included 160 patients with BD, 42 (26%) males, 129/147 (88%) Caucasian with a median [IQR] age at diagnosis
of 31.9 [16.5] years and a median follow-up of 11.0 [12] years. NBD was diagnosed in 24 patients, in 2 at disease onset. The
median age at NBD diagnosis was 31.0 [13] years; 3.8 [5.9] years after BD onset. Fifteen (63%) patients had parenchymal
involvement, eight (33%) had nonparenchymal involvement, and one (4%) had mixed involvement. Imaging abnormalities were
found in 22/22 (100%) patients and cerebral spinal fluid abnormalities in 6/11 (55%) patients. Most of the patients (79%) had a
single episode; 17% had a progressive form with relapses and 4% had a relapsing remitting form.

Table 1: Comparison of demographic and disease characteristics between Behget's disease patients
with and without CNS involvement.
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Table 1 shows the difference between patients with and without NBD. Patients with NBD were more frequently non-Caucasian
(27% vs 10%, p=0.031), had more genital ulcers at disease onset (68% vs 33%, p=0.002), more ocular manifestations (57% vs
35%, p=0.047) during the disease course, were more frequently treated with systemic glucocorticoids (p=0.008), csDMARDs
(p=0.035) and cyclophosphamide (p<0.001) and had a higher mortality rate (17% vs 1%, p=0.005) than patients without NBD. On
multivariate analysis, genital ulcers at presentation (OR 3.36, 95%: 1.20-9.43) and constitutional symptoms during the disease
course (OR 3.41, 95%: 1.02-11.32) were independent predictors of CNS involvement, irrespective of sex, ethnicity and age at
symptom onset.

Conclusions: In our cohort, CNS involvement occurred in 15% of patients with BD, most commonly with a parenchymal
phenotype. Non-Caucasian ethnicity, genital ulcers at presentation and constitutional and ocular manifestations during the disease
course were associated with an increased risk of developing NBD. Given the high mortality rate verified in NBD, a potential tailored
treatment approach in patients with these disease characteristics may be justified during follow-up.
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Evolution and clinical implications of cranial and large vessel FDG-PET/CT activity in giant cell arteritis: a
five-year cohort study

Anthony Sammel', lvan Ho Shon', Daniel Moses', Stacey Fredericks', Gita Mathur', Claudia Hillenbrand?, Edward Hsiao?,
Geoffrey Schembri®, Rodger Laurent®, Eva Wegner'.

"Prince of Wales Hospital, Sydney, Australia; ?University of New South Wales, Sydney, Australia; *Royal North Shore Hospital,
Sydney, Australia.

Background/ Objectives: Giant cell arteritis (GCA) is characterised by cranial ischaemia at diagnosis and late aortic
complications. The longitudinal pattern of activity by vascular territory has not been studied as a tool to predict and explain these
phenomena. We assessed the distribution of FDG-PET/CT detected vascular activity at diagnosis, 6 months, and 5 years in an
inception GCA cohort and the relationship with cranial symptoms and aortic dilatation on long-term follow-up.

Methods: Patients were eligible for this 5-year study if they had been enrolled in the Giant Cell Arteritis and PET Scan (GAPS)
cohort' in 2016 or 2017, had a clinical diagnosis of GCA and a positive temporal artery biopsy (TAB) and/or a positive FDG-PET/
CT scan at diagnosis. Patients underwent an FDG-PET/CT scan including assessment of cranial and large vessels, non-contrast
MRI of the aorta, blood collection and clinical assessment. PET/CT scans were dual reported by 2 blinded nuclear medicine
physicians. Scans were reported overall positive or negative for disease activity and a visual grading of FDG avidity in each
vascular territory was made with comparison to blood pool. MRI was reported by a single blinded cardiovascular radiologist and
thoracic aortic dilatation was defined as external diameter >= 40 mm in ascending or >= 30 mm in the descending aorta.

Results: 16 of the original 64 “suspected GCA” patients in the GAPS cohort met inclusion criteria and 11 participated in the
5-year study (3/16 deceased, 2/16 declined). The median age was 75, 73% were female and all were in clinical and serological
remission with a median CRP of 1 (range 1 - 8). 4/11 (36%) patients had aortic dilatation (range 40 - 43mm) and 5/11 (45%)
had globally active FDG-PET/CT scans. The distribution of FDG-PET/CT detected activity changed from a mix of cranial (9/11
patients) and large vessel disease at diagnosis to exclusively large vessel disease at 5-years. Aortitis developed in 4 patients
who previously had inactive aortas. All 6 patients with inactive scans were taking an immunosuppressive agent (methotrexate,
leflunomide, azathioprine or tocilizumab) at 5 years while all patients with active scans were not on therapy (p=0.02). There was a
trend towards a higher median aortic diameter in those with positive scans at 5 years (42 mm vs 35 mm, p=0.08) but aortic avidity
at diagnosis did not predict 5-year dilatation.

Conclusions: The distribution of PET/CT vasculitis activity changed from mixed cranial and large vessel to exclusively large
vessel by 5-years and this may explain the preponderance of early cranial and late aortic complications in GCA. Aortic avidity at
diagnosis did not predict dilatation at 5 years but 4 patients developed new aortitis on follow-up indicating the pitfalls of static PET/
CT assessment. Long-term use of steroid sparing agents may protect against smouldering large vessel vasculitis.

References:
« Sammel, A. M. et al. Arthritis & Rheumatology, 71(8), 1319-1328.
Disclosures: Nil

Figure: FDG-PET/CT activity by vascular region at diagnosis and 5 years.
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Aortic aneurysm/dilatation development in a prospective cohort of patients with biopsy-proven giant-cell
arteritis
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Background/ Objectives: Around 10-33% of patients with giant-cell arteritis (GCA) develop aortic structural damage (ASD),
typically involving the ascending aorta'?. The aim of the study was to investigate the prevalence of thoracic ASD in a large
prospective cohort of patients with GCA subjected to periodic imaging and to evaluate its association with features at diagnosis.

Methods: Patients were included in the study and prospectively followed if they consented, had biopsy-proven GCA and met
the 1990 ACR criteria for GCA classification. Since 1995 patients were subjected to systematic imaging screening aimed to detect
thoracic ASD. Until November 2006 it consisted of a chest X-ray repeated every 4 years. Since November 2006, most of patients
were prospectively studied with CT angiography at diagnosis, after 1 year and every 4 years. The diagnosis of thoracic ASD was
always confirmed by CT, defined as an aortic diameter > 4 cm at the ascending aorta or 24 cm at the aortic arch or descending
aorta.

Data regarding demographic characteristics, cardiovascular risk factors, GCA symptoms, laboratory tests, chronic medication
and GCA treatment were recorded. Kaplan-Meier survival plot was used to present the cumulated incidence of thoracic ASD over
time.

We also investigated which variables
present at the time of GCA-diagnosis were
associated with future development of
thoracic ASD after a follow-up period of 8
* 1 years from the time of GCA diagnosis.

Results: Thoracic ASD was confirmed
by CT in 58 patients (21.6% of the patients
with systematic image screening diagnosed
from 1995 to 2018) after a median follow-
up of 4.7 years (0.05-7.5). Ascending aorta
was involved in 56 patients (96.5%). Figure
1 shows the number of patients with thoracic
ASD detected during follow-up.

Thoracic ASD was detected within the
first 4 years from GCA-diagnosis in 19
out of the 58 patients who developed ASD
(32.7%). Most ASD was detected between
5 and 9 years after GCA-diagnosis.

Patients who developed ASD during
follow-up experienced less often cranial
ischemic symptoms (14.8% vs 41.1%;
p=0.003) or polymyalgia (33.3% vs 51.8%; Figure 1: Kaplan-Meier survival curve showing thoracic

p=0.057), and less frequently had a ASD development over time.
previous diagnosis of hypertension (66.7%

vs 82.1%; p=0.081) at the time of GCA-diagnosis. Age, sex, clinical or laboratory findings or chronic therapies used at the time
of GCA-diagnosis were not significantly different between groups. After multivariate analysis, the presence of cranial ischemic
symptoms (HR 0.180, 95% CI 0.065-0.495, p=0.001) and polymyalgia rheumatica (HR 0.329, 95% CI 0.136-0.793, p=0.013)
remained inversely associated with thoracic ASD development.

Conclusions: ASD is frequent and probably an underdiagnosed complication of GCA. In our prospective cohort, the presence
of cranial ischemic symptoms or polymyalgia rheumatica were inversely associated with thoracic ASD development.

Supported by MTV3 2014/20150730.
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Sleep Disturbances Among Patients with Vasculitis
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"Western University, London, Canada; ?Vasculitis Foundation, Kansas City, United States; *University of South Florida, Tampa,
United States; “University of Pennsylvania, Philadelphia, United States; University of Toronto, Toronto, Canada.

Background/Objectives: Sleep deprivation can impair health-related quality of life and increase the risk of cardiometabolic
and neuropsychiatric disease. There is a lack of studies describing sleep disorders in patients with vasculitis. This study aimed
to determine the frequency of sleep disorders and to identify factors associated with sleep disorders in patients with vasculitis.

Methods: This study was a cross-sectional online survey of patients registered with the Vasculitis Patient-Powered Research
Network (VPPRN). The questionnaire included the following validated measures: the Epworth Sleepiness Scale (ESS), the
Functional Outcomes of Sleep Questionnaire-10 (FOSQ-10), and the Multivariable Apnea Prediction Index (MVAP). Patients
were also asked about previously diagnosed sleep disorders, characteristics of their vasculitis, medication use, behaviors and
demographics. Responses were collected from February 1 to April 1, 2023. Multivariable logistic regression was performed to
identify factors associated with any sleep disturbance (defined as ESS = 11, FOSQ-10 < 18, MAPV = 0.6, and/or physician-
diagnosed insomnia, obstructive sleep apnea (OSA), restless leg syndrome (RLS) and/or narcolepsy).

Results: There were 1,104 patients with vasculitis that participated in the study: 737 with anti-neutrophilic cytoplasmic
antibody-associated vasculitis (AAV), 132 large vessel vasculitis (LVV), and 235 with other types of vasculitis. The study sample
was 74% female. The mean (SD) age and disease duration were 59.5 (13.6) and 9.7 (8.4) years, respectively. At least 1 sleep
disturbance was reported by 82% of respondents. Excessive daytime sleepiness occurred in 25%, impaired daily function in 76%,
and 17% were at high risk for OSA. Previously diagnosed OSA, insomnia, and RLS were reported by 20%, 14%, and 11% of
patients, respectively. Prevalence of OSA among this sample was higher than what is reported for the general population (6-17%).
The risk of OSA was higher in males (36% vs. 10% in females; p<0.0001). Daily functional impairment and insomnia were more
common in females (80 vs. 66%; p<0.0001 and 16 vs. 9%; p=0.003, respectively). In multivariable analyses, perceived financial
difficulties, low physical activity, high body mass index, history of psychiatric and/or cardiovascular disease, higher pain scores,
sino-nasal symptoms, renal involvement, and worse symptoms of vasculitis were associated with sleep disturbances (Table 1).

Conclusion: Sleep disturbances are common in patients with vasculitis. Males had a higher risk of OSA, but other sleep
disturbances were more common in females. Modifiable socioeconomic, behavioral, co-morbid and disease-related factors were
associated with sleep disturbances; addressing these factors may improve sleep and quality of life in patients with vasculitis.

Table 1. Factors associated with any sleep disturbance in patients with vasculitis.

Factors included in the Model* OR (95% CI)

All (n=1013) Females (n=753) Males (n=260)
Age 1.01(0.99-1.02) | 1.01(0.99-1.03) 1.01 (0.97-1.05)
Male Sex 1.04 (0.83-1.29)
Perceived financial difficulties 1.66 (1.13-2.45) 1.64 (1.05-2.57) 1.84 (0.78-4.38)
Smoking 1.33(1.01-1.75) 1.37(0.97-1.92) 1.29(0.77-2.18)
Physical activity (low vs. moderate) 1.91(1.16-3.15) 1.99 (1.12-3.53) 2.05 (0.67-6.32)
BMI 1.10 (1.05-1.15) 1.07 (1.02-1.12) 1.25(1.12-1.40)
Type of vasculitis (AAV vs. LVV) 1.24 (0.77-1.98) 1.42 (0.83-2.43) 0.75 (0.22-2.55)
Pain VAS 1.44 (1.25-1.66) 1.40 (1.19-1.66) 1.62 (1.18-2.23)
Vasculitis symptom VAS 1.16 (1.03-1.31) | 1.21(1.05-1.40) | 1.06 (0.82-1.36)
Current prednisone use 1.00 (0.80-1.25) | 0.93(0.71-1.23) | 1.12(0.72-1.73)
Co-Morbidities:
Cardiovascular disease 1.46(1.02-2.07) |1.35(0.86-2.12) |1.73(0.93-3.22)
Hypertension 0.72 (0.57-0.89) 0.74 (0.57-0.97) 0.71 (0.46-1.09)
Psychiatric illness 1.77 (1.31-2.39) 1.77 (1.27-2.48) 1.97 (0.94-4.12)
Disease manifestations at diagnosis
Sino-nasal 1.26 (0.96-1.67) | 1.57(1.10-2.22) | 0.95 (0.56-1.60)
Renal 1.40 (1.10-1.77) | 1.11(0.83-1.49) | 2.02 (1.28-3.20)

*included based on knowledge from prior literature and goodness of fit using the Akaike information criterion; OR(95%Cl)=odds ratio with 95%
confidence intervals; VAS=visual analogue score.
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The predictive performance of the renal risk score in patients over 65 years of age with renal ANCA-associated
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Background/objectives: In 2018, Brix et al. developed the ANCA Renal Risk score (ARRS) to predict end-stage kidney
disease (ESKD)(1). However, the validation cohorts in previous studies(2—4) have not focused on elderly adults presenting a high
cardiovascular comorbidity burden, prevalent microscopic polyangiitis and aging kidneys. The objective of the present study was
to assess the ARRS’s predictive performance for the renal prognosis in older patients (aged 65 or over) with inaugural flare-up of
ANCA-associated glomerulonephritis (AAGN).

Methods: We retrospectively studied a multicentre cohort of 192 patients (median [interquartile range] age: 73 [68; 78]) with
biopsy-proven inaugural flare-up of AAGN. The primary endpoint was the cumulative incidence of ESKD (i.e. maintenance of
dialysis for at least 3 months) at 12 months, with death considered as a competing event.

Results: The median serum creatinine concentration at diagnosis was 300 [202; 502] pmol/L, and 48 (25.0%) patients required
dialysis at presentation. The ARRS was high in 43 (22.4%) patients, medium in 106 (55.2%), and low in 43 (22.4%). The cumulative
incidence of ESKD at 12 months was 0% in the low ARRS, 13.0% [7.6-20.0] in the medium ARRS, and 44.0% [29.0-58.0] in the
high ARRS (p<0.001). None of the low ARRS patients achieved ESKD. The analysis of the 149 patients presenting a medium or
high ARRS revealed that dialysis at diagnosis, a high ARRS, and the Five factor score were independently associated with ESKD
at 12 months (medium ARRS was considered as reference). HRs [95%CI] were respectively 4.96 [2.04-12.10] (p<0.001), 2.01
[1.01-3.99] (p = 0.047), and 2.29 [1.15-4.56] (p = 0.020). The ARRS had a C-index of 0.66 [0.58-0.74] for the prediction of ESKD
at 12 months; this rose to 0.86 [0.80-0.90] when dialysis status at diagnosis was included.

Conclusion: The ARRS was a poor predictor of kidney survival at 12 months among patients aged 65 or over with renal
AAV involvement — especially in the high ARRS. Taking into account the dialysis status at diagnosis might improve the ARRS’s
predictive performance.

Keywords: ANCA-associated vasculitis, older adults, glomerulonephritis, predictive performance, ANCA renal risk score.
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Magnetic resonance imaging reflects diseaseactivity in the “giant cell arteritis treatment with ultra-short
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Background/ Objectives: Magnetic resonance imaging (MRI) is well established for diagnosing giant cell arteritis (GCA). Its
role in monitoring disease activity has yet to be determined. We investigated vascular and musculoskeletal inflammation using
MRI in the patients of the GUSTO trial to assess the utility of MRI in monitoring disease activity.

Methods: Eighteen patients with newly diagnosed GCA received 500 mg methylprednisolone intravenously for 3consecutive
days [1]. After that, GC treatment was discontinued, and a single dose of tocilizumab (TCZ) was administered intravenously, followed
by weekly subcutaneous TCZ injections from day 10 until week 52. Cranial, thoracic and abdominal MRI exams were performed
at baseline (active, new-onset disease), and at weeks 24, 52 (remission on-treatment), and 104 (remission off-treatment). MRI
findings typical for polymyalgia rheumatica (PMR) as well as extent and severity of vasculitic disease were rated as previously
reported (grade 0-3, grade=2 considered as vasculitis) [2,3]. Up to 10 cranial, 13 large vessel and 18 musculoskeletal segments
were assessed.

Results: In total, 673 vascular segments and 943 musculoskeletal regions in 55 thoracic/abdominal MRI and 490 vascular
segments in 49 cranial MRI scans of 18 patients were analyzed. Vasculitic vessels were still detectable in one in four cranial
segments at week 24. At weeks 52 and 104, no cranial vascular segment showed a vasculitic manifestation. Large vessels, except
for the ascending aorta, and PMR displayed little or no decrease in inflammatory findings over time. The proportion of segments
with inflammatory findings (red numbers) summarized over all patients (black numbers=number of segments or regions assessed)
is displayed in Figure 1.

Conclusions: Vasculitic manifestations in the cranial vessels normalized after 52 weeks of treatment, whereas large vessel
and PMR findings persisted despite lasting full remission. The dynamics of cranial vessel signals suggest that MRI of these arteries
might qualify as a potential diagnostic tool for monitoring disease activity and for detecting relapse after 52 weeks of treatment.
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The 2022 ACR/EULAR classification criteria for Takayasu arteritis predict mortality better than the 1990 ACR
classification criteria: a cohort study

Durga Prasanna Misra, Upendra Rathore, Swapnil Jagtap, Kritika Singh.
Sanjay Gandhi Postgraduate Institute of Medical Sciences (SGPGIMS), Lucknow, India.

Background/ Objectives: The prognostic relevance of
the 2022 American College of Rheumatology (ACR)/European
Alliance of Associations for Rheumatology (EULAR) criteria
scores for Takayasu arteritis (TAK) is unknown (1). We compared
the performance of 2022 ACR/EULAR classification criteria for
the prediction of mortality with 1990 ACR classification criteria
from a cohort of TAK.

Methods: Fulfiiment of 2022 ACR/EULAR and 1990 ACR
classification criteria for TAK and number of items scored were
assessed in patients diagnosed with TAK from an ambispective
monocentric cohort. The area under the receiver operating
characteristics (ROC) curve (AUC, with 95% CI) for prediction
of mortality was calculated using the “roctab” option on STATA
16.1 1/C (StataCorp, USA). The performance of a range of scores
on the 2022 ACR/EULAR and 1990 ACR classification criteria
to predict mortality in TAK was explored and compared using
Youden index.

Results: The cohort comprised 238 patients with TAK (172
females, mean follow-up duration 43.8 months). Twelve deaths
had been recorded in the cohort (2). Across the range of scores,
the 2022 ACR/EULAR criteria (AUC 0.756, 95%Cl 0.630-0.882)
moderately predicted mortality. However, the 1990 ACR criteria
(0.578, 95%CI 0.444-0.712) poorly predicted mortality (Figure
1A). At the prescribed cut-offs, both the 1990 ACR criteria (=3
points, AUC 0.547, 95%CI 0.527-0.565) and the 2022 ACR/
EULAR criteria (25 points, AUC 0.522, 95%CI 0.509-0.536)
poorly predicted mortality (Figure 1B). At modified 2022 ACR/
EULAR cut-offs of 26 or =7 or with the cut-off of =5 after excluding
the point scored for female sex proposed from an earlier study
(2), the ability of the scores to predict mortality only improved
marginally (AUC 0.540-0.575, Figure 1C). At a cut-off 212,
the 2022 ACR/EULAR criteria (sensitivity 83.33%, specificity
56.64%, Youden index 39.97) optimally predicted mortality. The
Youden index for 2022 ACR/EULAR criteria scores between 12-
15 ranged from 33.93 to 39.97 (AUC ranging from 0.674-0.700,
Figure 1C). The best prediction of mortality with the 1990 ACR
criteria was at a score 24 (sensitivity 83.33%, specificity 32.30%,
Youden index 15.63, Figure 1C).

Conclusions: Higher 2022 ACR/EULAR criteria scores
predicted mortality. This possibly reflects their utility as extent
scores in TAK and merits exploration of their prediction of other
outcomes such as damage accrual and immunosuppressive
requirement.
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Assessment of the Extent and Accrual of Damage in Takayasu’s Arteritis
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Background/Objectives: Damage is the irreversible consequence of disease or its treatment. This study aimed to evaluate
the accrual of damage in Takayasu'’s arteritis (TAK) using 2 currently-available indices of damage.

Methods: Patients with TAK enrolled in a multicenter, prospective, observational cohort from North America, and a single-
center in Turkey were included. Damage was assessed at baseline and last visits using the Vasculitis Damage Index (VDI) and
the Large-Vessel Vasculitis Index of Damage (LVVID).

Results: The study included 350 patients with TAK, mean+SD age 40.3 (13.4) years, 91% female, median (25%, 75" percentile)
disease duration 69 (1.6, 274) weeks. 313 (89%) had at least 1 follow-up visit, median (25", 75") duration 4.5 (2.1, 8.0) years.
Damage was present at first visit in 83% on VDI and 89% on LVVID, with median (range) number of damage items on VDI 3 (0, 10)
and on LVVID 3 (0, 13). Most items of damage at baseline visit were captured in the peripheral vascular (83% VDI, 89% LVVID)
and cardiac (42% VDI, 44% LVVID) categories.

At last follow-up, damage items were noted in 95% on VDI and 95% on LVVID, mainly in the peripheral vascular (97% VDI,
89% LVVID) and cardiac (60% VDI, 59% LVVID) categories. New damage was captured in 52% patients on VDI and 53% on
LVVID. In patients with new items, the median (range) numbers of new items were 1 (range 1, 13) on VDI and 2 (1, 17) on
LVVID. The majority of new items of damage were disease-related and on VDI were in the peripheral vascular (18%), and cardiac
(18%) categories, and on LVVID in the cardiovascular category (37% total, 26% peripheral vascular, 20% cardiac) and “Other”
(22%) categories. The most frequent new items of damage at last visit are in Table 1. Damage captured on VDI but not LVVID
included major vessel stenosis (83%), pulse loss (98%), elevated diastolic blood pressure (40%), second pulse loss (12%);
items of damage captured on LVVID but not VDI included hypertension (40%), arterial thrombosis (41%), renal artery stenosis
(28%), damage requiring vascular intervention (8% angioplasty alone, 20% angioplasty with stent), bypass surgery (22%), aortic
aneurysms (14%). 12 of 64 items (19%) on VDI and 20 of 87 items (23%) on LVVID were never applicable to any patient with TAK
but 13 of the 20 (65%) items not used on LVVID were in the ocular category with manifestations that can occur in giant cell arteritis.

Conclusions: Damage is present in >80% of patients with TAK at first visit. During follow-up, new damage items, mostly
disease related, are observed in 50% of patients, including new cardiovascular damage in nearly 40%. LVVID captures new
damage items in the cardiovascular category more comprehensively than VDI but many damage items were captured in the
“Other” category on both measures. Based on these results, LVVID can be modified and streamlined to more efficiently measure
damage in TAK and perhaps focus on disease-related damage. Despite treatment, disease-associated damage accrues in TAK
and assessment of damage should be included in therapeutic trials.
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Table 1: Most frequent new items of damage in patients with Takayasu's arteritis at last visit observation

Organ System VDI LVVID
Peripheral vascular, N (%)? 55 (17) 83 (46)
Claudication 22 (7)

Left arm claudication - 17 (5)
Right arm claudication --- 10 (3)
Left leg claudication - 4 (1)
Right leg claudication - 4 (1)
Arterial thrombosis/occlusion - 20 (6)
Renal artery stenosis - 10 (3)
Pulse loss 15 (5) -
Second episode absent pulse in one limb 11 (3) ---
Major vessel stenosis 16 (5) -
Aortic aneurysm 11(3)
Angioplasty alone 6(2)
Angioplasty with stent 16 (5)
Bypass 10 (3)
Cardiac, N (%)? 58 (18)
Angina/Angioplasty 25 (8) -
Hypertension 28 (9)
Diastolic blood pressure 295 mm Hg or requiring treatment 30 (10)
Coronary artery disease - 7(2)
Valvular disease 28 (9) ---
Aortic valve regurgitation - 17 (5)
Tricuspid regurgitation - 17 (5)
Mitral regurgitation -—- 14 (4)
Other, N (%) 34 (11) 70 (22)
Weight gain >10 pounds - 37 (12)
Damage requiring surgical intervention - 22 (7)
Other (free texted) 13 (4) 8(3)
Ocular 37 (12) 37 (12)
Left low vision - 9(3)
Right low vision -—- 11 (3)
Left cataract - 11 (3)
Right cataract - 11 (3)
Visual Impairment 11 (3) -
Cataract 14 (4) -—-
Retinal change 16 (5) -
Musculoskeletal, N (%) 26 (8) 27 (9)
Osteoporosis, vertebral collapse 13 (4) 13 (4)
Avascular necrosis 7(2) 7(2)
Neurologic, N (%) 12 (4) 12 (4)
Cerebrovascular accident 10 (3) -
Cerebrovascular accident, ischemic - 9(3)
Cerebrovascular accident, hemorrhagic - 2(1)

N = number, % = percentage, VDI=Vasculitis Damage Index, LVVID=Large-Vessel Vasculitis Index of Damage,
--- =Not applicable (ie item not queried on index)
aCardiovascular category on LVVID
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Age, Hypertension and Anticoagulant Therapy at Presentation are Associated with Cranial Ischaemic
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Background: Accurate risk assessment of ischaemic manifestations in giant cell arteritis (GCA) is essential to improve
treatment outcomes for patients(1). Previous studies have highlighted a link between cardiovascular (CV) risk factors and
ischaemic complications in GCA(2, 3). However, work establishing these associations in larger cohorts is limited. Here, cranial
ischaemic complications (including vision loss, cranial nerve palsies, stroke, scalp/tongue necrosis) at GCA presentation were
tested for association with pre-existing CV risk factors, CV disease (CVD) or genetic risk of CV-related traits.

Methods: This observational study describes 1,946 GCA subjects with detailed clinico-demographic data available from
disease presentation. Univariate associations were tested between pre-existing CV ftraits (including calculated polygenic risk
scores [PRS]) and cranial ischaemic complications, and a multivariate model predictive of cranial ischaemic complications was
optimized using elastic net regression. Finally, positional gene mapping of associated PRS was performed to inform biological
understanding of the outcome.

Results: In 1,946 GCA patients (median age=71.2), 68.7% were female, and 17% had cranial ischaemic complications.
Univariate analyses revealed associations between 10 clinical variables and increased risk of complications. Following adjustment
for clinical, sociodemographic and genetic factors, two traits remained associated: anticoagulant therapy pre-GCA (adjusted
OR[95% CI]=0.21[0.05 to 0.62], P=4.95x10®) and age at GCA diagnosis (adjusted OR[95% CI]=1.6[0.73 to 3.66], P=2.52x107,
for the highest versus the lowest decade). Sensitivity analyses omitting anticoagulant therapy from fully adjusted models
were performed, revealing an association between pre-existing hypertension and cranial ischaemic complications (adjusted
OR[95%CI]=1.35[1.03 to 1.75], P=0.03). Finally, positional gene mapping of an associated transient ischaemic attacks PRS
identified the TEK, CD96 and MROH9 loci.

Conclusions: In this work, age and hypertension were found to be risk factors for developing cranial ischaemic complications

in GCA, and a potentially protective role of anticoagulant therapy prior to diagnosis was identified. Furthermore, a role for immune
and coagulation-related pathways were highlighted through positional gene mapping.
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Presentation and outcome of silent giant cell arteritis: a retrospective cohort study
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Background/ Objectives: A subgroup of patients with giant cell arteritis (GCA) only have constitutional symptoms and/or
raised inflammatory markers, which is sometimes called ‘silent GCA'. These patients are commonly excluded from therapeutic
trials. Our objective was to evaluate the prevalence, characteristics and outcome of patients with silent GCA.

Methods: Patients with a diagnosis of GCA between 2000 and 2020 who were followed for =212 months at the University
Hospitals Leuven, were included retrospectively. Silent GCA is defined as a final diagnosis of GCA with only constitutional
symptoms and/or raised inflammatory markers without the presence of cranial symptoms, polymyalgia rheumatica (PMR) or limb
claudication. PET scans were visually scored (0-3) in 7 vascular areas and a total vascular score (TVS) was calculated, ranging
from 0 to 21. FDG uptake = grade 2 was considered indicative for vasculitis. Patients with and without silent GCA were compared.

Results: We included 398 GCA patients, of which 57 (14%) had silent GCA. Patients with silent GCA more frequently reported
constitutional symptoms (91% vs 73%, p=0.003) and dry cough (37% vs 14%, p<0.001). Patients with silent GCA had lower
hemoglobin (11.1 vs 11.9 g/dL, p<0.001) and albumin (36.2 vs 38.5 g/L, p=0.004) without differences in other laboratory markers.
There was no difference in FDG uptake in the large vessels (77% vs 69%, p=0.25) and in the cranial vessels (36% vs 48%,
p=0.16) nor in the proportion of patients with a positive temporal artery biopsy (63% vs 67%, p=0.80). However, patients with
silent GCA have a higher TVS (12 vs 4, p=0.007). In contrast to other GCA patients, those with silent GCA were never treated with
high dose intravenous glucocorticoids (GC) at diagnosis (0% vs 16%, p<0.001), but non-linear mixed effect models showed no
differences in the initial oral GC dose (31.5 vs 34.2 mg methylprednisolone, p=0.14) and the GC doses during follow-up (Figure
1). In addition, the median duration of GC treatment was comparable between both groups (24 vs 25 months, p=0.48). Logistic
regression analyses showed no difference in the proportion of patients able to stop GC at last follow-up (67% vs 67%, OR 1.00
[95%CI 0.56-1.85], p=0.99) and in the proportion of patients with relapse (58% vs 56%, OR 1.08 [95%CI 0.61-1.92], p=0.79).

Conclusions: Of GCA patients, 14% only had constitutional symptoms and/or raised inflammatory markers. These patients had
a similar relapse rate and similar duration and doses of GC treatment as patients with clinical symptoms typical for GCA. Hence,
patients with silent GCA are an important subgroup with a similar long term prognosis who should be included in therapeutic trials.

References: None.
Disclosures: LM: Roche; DB: Roche, GSK, Eli Lily; LB, GM, AB, SV: none.

Figure 1: Change in GC dose (expressed in methylprednisolone equivalents) in patients with and without silent GCA.
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Five-year analysis of patient reported outcomes in a longitudinal cohort of giant cell arteritis and polymyalgia
rheumatica patients
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Giant cell arteritis (GCA) and polymyalgia rheumatica (PMR) are overlapping inflammatory diseases that occur in people
older than 50 years. Both diseases can affect the quality of life, due to the burden of vascular inflammation and ischemia-related
symptoms (GCA), joint symptoms (PMR) and systemic symptoms (GCA and PMR) and the side-effects of long-term treatment
with glucocorticoids. Commonly used patient reported outcome measures (PROMs) include the Short Form (SF)-36, Groningen
Frailty Index (TFI) and Health Assessment Questionnaire-Disability Index (HAQ). The goal of this study was to analyze PROMs
in our prospective GCA/PMR cohort and set out to identify which symptoms, laboratory parameters or treatments are associated
with impaired quality of life.

We prospectively followed treatment-naive GCA (n=56) and PMR (n=42) patients since diagnosis for up to five years. Data
were compared to HCs (n=70) selected based on frequency matching of 10-year age cohorts stratified for gender, who were also
followed for up to five years. PROM data, laboratory measurements, disease symptoms and medication use were recorded at
every visit.

At diagnosis, PROMs were substantially worse in GCA and PMR patients compared to HCs. During the 5-year follow-up, we
recorded only a partial improvement in PROMs during the first year. We found that weight loss at diagnosis was associated with
particularly low PROM scores, whereas inflammatory markers did not (PMR) or only moderately (GCA) associate with PROMs.
Both at diagnosis as well as two year after diagnosis, we surprisingly found no association of PROMs with the physician general
disease assessment (GDA) score. PROMs at the two-year visit (Figure 1) did correlate with the Fatigue score and patient GDA.
Equivalent to the baseline visit, laboratory markers such as CRP correlated with PROMs in GCA, but not PMR patients at the two-
year visit. The glucocorticoid dose associated with worse PROMs in GCA patients, whereas methotrexate was associated with
better PROMs. In contrast, in PMR patients we found glucocorticoid use associated with better scores on the SF-36.

GCA and PMR patients experience both short-term and long-term impact on their frailty, daily functioning and quality of
life. Medication use appears to be important in determining the patient’s quality of life, although surprisingly, glucocorticoid and
methotrexate use appear to affect GCA and PMR patients differently. Importantly, the physician GDA or inflammatory markers do
not associate strongly with PROMSs, particularly in PMR patients, indicating a need for better understanding of the disease and
treatment impact on patient’s quality of life.

Figure 1: Factors associating with PROMs at the two-year follow-up visit for GCA and PMR patients. Shown are
Spearman R coefficients; cell colors are based on strength of association. Orange colors indicate that worse PROMs associate
with unhealthy scores on the other parameters (low Hb and high levels of all the other factors and more medication use).
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Imaging to predict relapses after treatment discontinuation in patients with large vessel giant cell arteritis — a
cohort study

Andrea Hemmig', Christof Rottenburger?, Luan Baruti', Noemi Mensch', Markus Aschwanden?, Diego Kyburz*, Maurice Pradella®,
Daniel Staub?, Mihaela Stegert', Christoph T. Berger®, Stephan Imfeld?®, Gregor Sommer’, Thomas Daikeler®.

'Department of Rheumatology, University Hospital Basel, Basel, Switzerland; ?Division of Nuclear Medicine, University Hospital
Basel, Basel, Switzerland; *Department of Angiology, University Hospital Basel, Basel, Switzerland; *‘Department of Rheumatology,
University Hospital Basel;, Department of Biomedicine, University of Basel, Basel, Switzerland; *Department of Radiology, Clinic of
Radiology and Nuclear Medicine, University Hospital Basel, Basel, Switzerland; °Department of Biomedicine, University of Basel;
University Center for Inmunology, University Hospital Basel,, Basel, Switzerland; "Institute for Radiology and Nuclear Medicine,
Hirslanden Klinik St. Anna, Lucerne, Switzerland; 8Department of Rheumatology, University Hospital Basel; University Center for
Immunology, University Hospital Basel, Basel, Switzerland.

Background/Objectives: To date, no reliable biomarkers are available for the prediction of relapses after treatment
discontinuation in patients with large vessel giant cell arteritis (LV-GCA) (1). The aim of this study was to investigate the value of
['*®F]fluorodeoxyglucose positron emission tomography/computed tomography (PET/CT) and magnetic resonance imaging (MRI)
in predicting relapse after treatment stop in patients with LV-GCA.

Methods: This study included patients at the University Hospital Basel with LV-GCA whose treatment was discontinued
between 2018-2023. All patients underwent PET/CT and/or MRI at the time of treatment stop in clinical remission. Imaging findings
of the aorta and supraaortic vessels were compared between patients who relapsed within 4 months after treatment stop and
those who did not.

Results: Forty patients were included (median age 67 years, interquartile range (IQR) 61-74; 78% females). The duration
from diagnosis to treatment stop was 20.3 months (IQR 13.1-36.4). Eleven patients (28%) relapsed after treatment stop. Patients
with and without subsequent relapses were comparable with respect to signs attributable to active vasculitis on MRI and/or PET/
CT (54.5% vs. 58.6%, p=1) (Figure 1). There was no difference between relapsing and non-relapsing patients regarding the
number of affected segments on MRI (0, IQR 0.0-1.5, vs. 2, IQR 0.0-3.0, p=0.221) or PET/CT (2.5, IQR 0.5-4.5 vs. 0, IQR 0.0-1.5,
p=0.085). The modified PET vascular score (PETVAS) was 4.5 (IQR 0.75-8.25) in patients with vs. 0 (IQR 0.0-3.0, p=0.172) in
patients without relapses.

Conclusions: PET/CT or MRI at treatment stop did not predict relapse and may not be suited to guide treatment decisions in
patients with LV-GCA in clinical remission.

References:

1. Berger CT et al. The clinical benefit of imaging in the diagnosis and treatment of giant cell arteritis. Swiss Med Wkily.
2018. Aug 13;148:w14661.

Figure 1: Signs attributable to active vasculitis on MRI and/or PET/CT in patients who remained
in remission (N=29) compared to patients who relapsed (N=11).

Disclosures: AH is supported by a grant from the Swiss Foundation for Research on Muscle Diseases. DK received payment/
honoraria for lectures, presentations, speakers bureaus, manuscript writing or educational events from Abbvie, Janssen, Novartis,
Pfizer, Roche, Eli Lilly and support for attending meetings and/or travel from Janssen. DS received payment/honoraria for lectures,
presentations, speakers bureaus, manuscript writing, educational events, or advisory board from Bayer, Pfizer, Bristol-Myers-
Squibb, Daiichi-Sankyo, Sanofi, Philips and Bauerfeind AG. TD received payment/honoraria for lectures and advisory boards from
Novartis and CSL and holds IIT grants from Novartis and Abbvie.




21TINTERNATIONAL o o

VASCULITIS

Patients experiences of Polymyalgia Rheumatica: A Qualitative Literature Synthesis Review
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Background: Qualitative research is needed to better understand the concepts of remission and relapse in Polymyalgia
Rheumatica (PMR). Remission, relapse, and disease activity have been defined heterogeneously in clinical studies which exclude
the patient view leading to a discrepancy between physician and patient perspectives when evaluating disease activity.

Aims: The present work is part of a project of the PMR Working Group of Outcome Measures in Rheumatology (OMERACT),
which is a global, volunteer-driven, non-profit research group aiming to improve outcome measures in rheumatic diseases. We
carried out a synthesis of findings from multiple qualitative studies to provide a range and depth of meanings, experiences, and
perspectives of participants across health-care contexts to explore the patient perspectives of disease activity in PMR.

Methods: A professional librarian carried out a systematic search of qualitative research studies in PMR across Ovid (Medline),
EMBASE and CINAHL databases from inception to 19/10/23. Research synthesis was carried out in accordance with the ENTERQ
criteria by three researchers with qualitative research experience.

Results: Twelve studies of interest were identified following the initial database search, abstract review and and hand-
searching reference lists of included manuscripts. There were three main over-arching ideas identified within the published work:
1. Pathway to diagnosis, 2. Managing uncertainty and 3. Challenges to everyday life. Within these three over-arching ideas there
were sub-themes identified within the conceptual scaffold, which were underpinned with the expression of self and control. The
domain of “pathway to diagnosis” included making sense of the condition, normalisation of symptoms and struggles navigating
care systems. Within the domain of “managing uncertainty”, concepts of self and iliness and the positive and negative effects of
treatment with steroids predominated. The "challenges to everyday life” domain concentrated on day to day living, adaptation and
psycho-social burden of disease.

Conclusion: This research synthesis of qualitative studies in PMR has identified three over-arching domains and provides a
rich narrative of the patients’ lived experience which may assist in the development of future collaborative definitions of remission
and relapse.

Disclosure: Nonspecific to this study.
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Relapses in large vessel vasculitis occur in a different arterial territory as compared to diagnosis

Shruti Alanoor, Georgina Ducker, Chetan Mukhtyar.
Norfolk and Norwich University Hospitals NHS Foundation Trust, Norwich, United Kingdom.

Background/ Objectives: Ultrasonography (US) for diagnosis of large vessel vasculitis (LVV) is a recommended first line
diagnostic procedure.! We have been running an US led diagnostic pathway in our centre since January 2017.2 This pathway is
also used to diagnose relapsing disease. We present the anatomical distribution of relapses consecutive patients diagnosed with
relapsing disease.

Methods: Patients in whom new and relapsing disease was diagnosed using US were included. Protocolised US examination
of the common carotid system of arteries and those of the subclavian system of arteries were carried out at diagnosis and relapse.
Halo sign in at least two different arteries was needed for establishing new or relapsing disease. Disease characterisation was
classified as being in the carotid system, subclavian system, or both. The nature of the disease at relapse was compared to that
at diagnosis.

Results: 279 patients were diagnosed with LVV using US since Jan 2017. 57 (20%) were diagnosed as having a relapse
using US. 43/57 (75%) and 28/57 (49%) had involvement of the carotid system at baseline and relapse respectively. 22/57 (39%)
and 44/57 (77%) had involvement of the subclavian system at baseline and relapse respectively. A Sankey Graph comparing the
nature of involvement at diagnosis and relapse is as in Figure 1.

Figure 1. Sankey graph demonstrating nature of vasculitic involvement at diagnosis and relapse.

Conclusions: The branches of the common carotid artery (external carotid artery) are commonly involved at diagnosis, but
relapse tends to occur more frequently in the subclavian artery branches. This is especially true where baseline disease was
established in the carotid system. The presentation of patients with subclavian system disease is often with only constitutional
symptoms and with shoulder girdle pain and stiffness. This may be mistaken for being a polymyalgia rheumatica relapse. It is
essential to examine the subclavian system of arteries before diagnosing polymyalgia rheumatica relapse in individuals with LVV.

References:

1. Hellmich B, et al. 2018 Update of the EULAR recommendations for the management of large vessel vasculitis. Ann
Rheum Dis. 2020 Jan;79(1):19-30.

2. Mukhtyar C, et al. Improving the quality of care for people with giant cell arteritis. Clin Med (Lond). 2021
Jul;21(4):e371-e374.
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Polymyalgia rheumatica is a risk factor for more recalcitrant disease in giant cell arteritis: a retrospective

cohort study
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Background/ Objectives: To evaluate differences in presentation
and outcome of patients with giant cell arteritis (GCA) with and
without polymyalgia rheumatica (PMR) symptoms.

Methods: Patients with a diagnosis of GCA between 2000 and
2020 who were followed for 212 months at the University Hospitals
Leuven, were included retrospectively. FDG PET scans were visually
scored in 12 articular (score 0-2) and 7 vascular regions (score 0-3).
The 12 articular regions were summed to a total skeletal score (TSS).
FDG uptake = grade 2 was considered indicative for vasculitis.
Patients with and without PMR symptoms were compared.

Results: We included 398 GCA patients, of which 181 (45%)
with  PMR symptoms. Patients with PMR symptoms had a
significantly longer time to diagnosis (10 vs 5 weeks, p<0.001). They
less frequently had fever (19% vs 28%, p=0.04), fatigue (51% vs
63%, p=0.01), dry cough (10% vs 24%, p<0.001) and permanent
vision loss (16% vs 28%, p=0.02). Those with PMR symptoms had
a lower c-reactive protein (68 vs 79 mg/L, p=0.02) and ferritin (290
vs 366 pg/L, p=0.04) and higher albumin (39 vs 37 g/L, p=0.005).
Temporal artery biopsy was less frequently positive in patients with
PMR symptoms (60% vs 72%, p=0.02). They also less often had
FDG uptake in the cranial arteries (40% vs 52%, p=0.04), while
there was no difference in FDG uptake in the large vessels (69%
vs 71%, p=0.83). TSS was significantly higher in those with PMR
symptoms (12 vs 4, p<0.001). Patients with PMR symptoms were
treated with a lower initial glucocorticoids (GC) dose (30.4 vs 36.7
mg methylprednisolone, p<0.001) (Figure 1A), but there was no
difference in the cumulative oral GC dose in the first 2 years (4.4
vs 4.3 g methylprednisolone, p=0.67). However, those with PMR
symptoms were treated with higher GC doses during the longer
follow-up (p<0.05 from 35 months after diagnosis) (Figure 1A)
and had a lower probability of stopping GC at last follow-up (HR
0.74 [95% CI 0.58-0.94], p=0.02) (Figure 1B) with a longer median
duration of GC treatment (29 vs 23 months, p=0.02). In addition,
presence of PMR symptoms was associated with an increased risk
of relapse (HR 1.36 [95%CI 1.05-1.77], p=0.02) (Figure 1C) with a
higher number of relapses (1.15 vs 1.45 relapses, p=0.008).

Conclusions: GCA patients with PMR symptoms less frequently
had permanent vision loss at diagnosis, but had more recalcitrant
disease with a higher risk of relapse and longer duration of GC
treatment with need for higher GC doses.

References: None.

Disclosures: LM: Roche; DB: Roche, GSK, Eli Lily; LB, GM, AB,
SV: none.

Figure 1: (A) Non-linear mixed-effects model
estimates for the change in GC dose (expressed
in methylprednisolone equivalents) (B) Kaplan-
Meier estimates for the proportion of patients on
GC treatment and (C) for the proportion of patients
without relapse comparing GCA patients with and
without PMR symptoms.
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Severe ischemic events in Takayasu’s Arteritis —A multi-national retrospective study
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Background/ Objectives: Our current knowledge and understanding of the cumulative incidence of ischemic events in
Takayasu’s arteritis (TAK), their presentations, recurrence rate of ischemic events, and outcomes are limited. We conducted
a multinational retrospective study to estimate incidence rate of severe ischemic events (SIE), describe patient and disease
characteristics associated with SIE, and identify predictive risk factors of SIEs.

Table 1. Demographic features and clinical characteristics of Takayasu’s arteritis patients with/without SIE
No SIE (n=144) SIE (n=48) P value
Female 125 (86.8) 38 (79.2) 0.1
Age at diagnosis, years (median, IQR) 31 (22-40) 32 (23-41) 0.7
Symptom duration before initiation of immunosuppressive 6 (2-24) 12 (2-24) 0.5
treatment, months (median, IQR)
Ethnic ancestry 0.7
White 84 (58.3) 31(64.6)
Asian/Middle East 45 (31.2) 14 (29.2)
Hispanic 8 (5.6) 2(4.2)
Black 7(4.9) 1(2.1)
Arterial cluster* 0.04
Abdominal predominant 36 (25.2) 6 (12.5)
Aortic arch predominant 88 (61.5) 39 (81.2)
Focal disease 19 (13.3) 3(6.2)
Cardiovascular disease (CVD) risk factors*
Diabetes Mellitus 18 (12.6) 8 (16.7) 0.3
Hypertension 62 (43.4) 22 (45.8) 0.4
Dyslipidemia 36 (25.2) 19 (39.6) 0.04
Smoking, ever 21 (14.7) 14 (29.8) 0.02
Atrial Fibrillation 3(2.1) 2(4.2) 0.3
Osteoporosis 7 (4.9) 4 (8.3) 0.2
Obesity 10 (7.0) 5(10.4) 0.3
Family history of cardiovascular disease 3(2.1) 3(6.5) 0.1
Other autoimmune disease 31 (22.0) 6 (12.5) 0.1
Treatments for TAK*
No treatment 10 (7.0) 1(2.1) 0.1
Glucocorticoids only 13 (9.1) 0 (0) 0.02
Glucocorticoids + immunosuppressants 120 (83.9) 46 (97.9) 0.01
Methotrexate 100 (69.9) 34 (72.3) 0.7
Azathioprine 54 (37.8) 16 (34.0) 0.6
Leflunomide 28 (19.6) 3(6.4) 0.03
Mycophenolate mofetil 11 (7.7) 3(6.4) 0.5
Cyclophosphamide 21 (14.7) 14 (29.8) 0.02
Glucocorticoids + biologics 59 (41.3) 20 (42.6) 0.5
TNF-inhibitors 44 (30.8) 12 (25.5) 0.4
Tocilizumab 25 (17.5) 10 (21.3) 0.5
Rituximab 4 (2.8) 1(2.1) 0.6
Antiplatelet agents 86 (60.6) 44 (95.7) <0.0001
Anticoagulant 11(7.7) 11 (23.9) 0.003
Statins 32 (22.7) 19 (41.3) 0.01
Data are presented as numbers (%) of patients unless otherwise indicated.
*TAK: Takayasu arteritis, SIE: Severe ischemic events, IQR: Interquartile range,
*CVD risk factors and Arterial cluster were available in 191 patients, treatment data for TAK was available for 190 patients, treatment data for
antiplatelet agents, anticoagulants and statins were available for 188 patients.
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Methods: A review of available records of patients with a diagnosis of TAK at each of the 5 participating centers (in Canada,
Turkey, Sweden, Saudi and UK) was performed. SIEs were defined as stroke, transient ischemic attack (TIA), acute coronary
syndrome (ACS), ischemic cardiomyopathy, or ischemia induced blindness. The incidence rate (IR) of SIEs was estimated using
the number of first SIE as the numerator and the sum of person-year (py, defined as time from date of TAK diagnosis to first SIE,
death, or end of study) of follow-up as the denominator. We compared clinical characteristics of patients with or without SIEs, and
analysed the factors associated with SIEs using Cox regression analysis.

Results: A total of 192 patients with TAK were included (Canada,n=107; Turkey,n=57; Sweden, n=12; Saudi,n=11; UK,n=5).
Forty-eight patients had experienced at least one SIE (Table 1). Of these, forty occurred three months before the diagnosis of
TAK or any time thereafter were included in the IR during 1876 py of follow-up, resulting in an IR of 21.3 per 1000 py (95% CI
14.7-27.9); 30.6 (95% CI 6.1-55.1) among males compared to 20.2 (95% CI 13.4-27.0) among females. The IR of stroke was 11.7
(95% CI 6.8-16.6) per 1000 py. Time from TAK onset to the initiation of immunosuppressive treatment was longer in patients with
SIEs. Dyslipidemia and smoking were more prevalent among those with SIEs (Table). Aortic arch predominant disease was more
frequently observed in patients with SIEs (p = 0.043), while no differences were observed for relapse of TAK rates.

Two thirds of the SIEs occurred before or at the time of diagnosis of TAK (n=30, 62.6%), mostly being the presentation
symptoms of the patients (n=21, 43.8%). Fifteen patients with SIE 15/48 had multiple SIE during the study period. In multivariate
analysis, carotid artery involvement (HR 2.2, 95% CI 1.1-4.0, p=0.01), and ever smoking (HR 2.1, 95% CI 1.0-4.3, p=0.04), were
independently associated with occurrence of SIEs.

Majority of the patients with SIEs were treated with a combination of glucocorticoids and immunosuppressants rather than
glucocorticoids alone (p=0.022). During the disease course, patients with SIEs received antiplatelet agents, anticoagulants and
antihyperlipidemic agents more frequently.

Conclusions: This multi-national large study identified that SIEs are not rare in TAK, and occur mostly around the time of
diagnosis. An early diagnosis and primary prevention is important, particularly in patients with carotid artery involvement and
traditional risk factors for SIE.

Disclosures: None.
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Identification of ANCA associated vasculitis relapse risk factors for building model for personalized
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Background/ Objectives: ANCA associated
vasculitides (AAV) are a heterogeneous group of rare
diseases with unknown etiology and the clinical spectrum
ranging from life-threatening systemic disease, through
single organ involvement to minor isolated skin changes.
Individual disease course prediction, prognosis, and
maintenance treatment regimen selection create
difficulties due to the heterogeneity of the AAV. The ability
to predict the risk of relapse in AAV course is crucial for
decision about maintenance therapy duration. It also
forms an important unmet need in actual guidelines [1].

Methods: We conducted a national multicenter
study of all adult patients diagnosed with AAV (648—
GPA, 170-MPA) [2]. Their clinical and laboratory data
were collected in the registry by 12 referral centers. Cox
proportional hazards analyses were applied to calculate
hazard ratios for the first relapse as the main endpoint.
First, one-dimensional models were used to identify
potentially relevant variables. Then, using stepwise
regression with different order of inclusion and exclusion
of variables, a multidimensional model was obtained

Figure 1. Relapse free survival rates for 5 AAV subgroups.

Results: Data analysis from 818 patients identified seven significant risk factors of AAV relapse: gender, skin, ENT or eye
involvement, maximal ever creatinine < 475 umol and CRP > 10 ng/ml at baseline. In the next step AAV patients were divided into
5 groups with different risk of relapse (HP) over time (Figure 1) using following algorithm:

7
szl_[ [1+x (i —1)],

hi, [ € {1,...7} are hazard ratios obtained in analysis.HP value determines to which group the patient belongs: Group 1: HP<1.5,
Group 2: 1.5<HP=<2, Group 3: 2<HP=<3, Group 4: 3<HP<5, Group 5: HP>5.

As shown in fig. 1 the relapse free survival curves differ between identified subgroups. For the group 1 the first 24 months are
crucial with ca 50% of cases having no relapse during next 240 months. Whereas within group 5 patients almost all will experience
the AAV relapse in long term perspective.

Conclusions: POLVAS registry data analysis identified AAV relapse risk factors for and allowed to build a model able to define
AAV patients’ subsets characterized by different probability of disease relapse which may help to guide personalized decisions
about the duration of maintenance therapy.

References:
1. Hellmich B et al. Ann Rheum Dis. 2023 Mar 16:ard-2022-223764. doi: 10.1136/ard-2022-223764.
2. Wojcik K et al. Clin Rheumatol. 2019 Sep;38(9):2553-2563.
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Background: Rituximab is a leading treatment for remission induction and prevention of relapse in ANCA-associated vasculitis
(AAV). There is a paucity of real-world data on the long-term safety of rituximab in patients with AAV. This study evaluated the
incidence of safety events in a rituximab cohort and a cohort treated with other therapies up to 15 years from first exposure.

Methods: RIVAS was a single-centre retrospective observational study including patients with GPA/MPA who received
rituximab (MabThera) or other treatments between 2003 and 2017 followed up until September 2018. Time 0 was defined as
initiation of MabThera treatment for the rituximab cohort or time of first disease flare/diagnosis for the control cohort. The primary
endpoint was time to first SAE. Secondary endpoints were time to first pre-categorized SAE including serious infection.

Results: 392 patients were enrolled: 247 in the rituximab and 145 in the control cohort with a total of 2,217 person-years
(mean study duration 5.7 years). Mean age was 61 years, 77% had GPA and 23% MPA. The median disease duration at baseline
was 25.0 months in the rituximab and 1.6 months in the control arm. Observed differences in the baseline characteristics between
groups reflected the predominant use of rituximab for relapsing or refractory disease. Three hundred and eighty-six SAEs occurred
in 134 patients (54%) in the rituximab and 114 in 58 patients (40%) in the control groups (Table 1). Sixty-five patients (26%) in
the rituximab and 18 (12%) in the control group experienced serious infections. Twenty-one patients (9%) in the rituximab group
developed severe hypogammaglobulinemia (IgG <3 g/L) requiring change of treatment and 19 (8%) received immunoglobulin
replacement for hypogammaglobulinemia compared to 3 (2%) and 1 (0.7%) of patients in the control group. We found no evidence
of differences in incidence rates for malignancy, cardiovascular events or renal insufficiency. Time to first SAE was shorter in the
rituximab group (HR 1.55, 95%CI 1.07-2.26, p=0.022). Time to first serious infection was shorter in the rituximab group (HR 2.34,
95%CI 1.079-5.07, p=0.031), while no between-group differences were found for other SAE categories. Predictors of first SAE
were higher vasculitis damage scores and chronic pulmonary or kidney disease. The risk of serious infection and additional safety
events was higher in the rituximab group (unadjusted relative risk (RR) 2.12, 95%Cl 1.31-3.43; RR 1.86, 95%Cl 1.30-2.65).

Conclusions: Over 40% of patients with GPA/MPA experienced at least one SAE. Although the risk of first SAE and infection
were higher in the rituximab group, baseline imbalances, particularly in disease duration and prior immunosuppressive use, due
to the study design were a cause of bias and require cautious interpretation.

Disclosures: RJ: GlaxoSmithKline, Roche, CSL Vifor. RS: GlaxoSmithKline, Union Therapeutics. RL: BMS Celgene, CSL
Vifor, GlaxoSmithKline, Roche. DJ: GlaxoSmithKline, CSL Vifor, AstraZeneca, Novartis, Roche, Takeda, Chinook, Hansa, Aurinia.
Other authors: none.

Event type Events(n)/ Events(n)/
Patients (n(%)) Patients (n(%))
Rituximab Control
All SAEs 386/ 134 (54%) 114/ 58 (40%)
Serious infection 121/ 65 (26%) 28/ 18 (12%)
Cardiovascular disorder 28/ 23 (9%) 17/ 15 (10%)
Hematological events 9/ 8 (3%) 2/2(1%)
Malignant events 11/ 11 (4%) 8/ 8 (6%)
Renal Insufficiency 19/ 14 (6%) 19/ 15 (10%)
PML 1/1(0.4%) 0/ 0 (0%)
Additional safety events* 197/ 95 (38%) 40/ 30 (21%)

*This category includes 'Any other SAEs of unclear categorization (most
common)’, '"Hypogammaglobulinemia (IgG<3g/L) requiring change of
treatment’, 'Hypogammaglobulinemia requiring immunoglobulin
replacement’, 'Serious disease flares', 'Serious infusion-related reaction’
and 'Vaccination failure’.

Table 1. Serious adverse events (SAEs) by event category.
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Background/ Objectives: The Glucocorticoid Toxicity Index (GTI) is a novel, outcome-based tool for monitoring glucocorticoid-
induced adverse effects. Even the purpose of the tool is to measure the change glucocorticoid (GC) toxicity in time, there is no
prospective study conducted among patients with vasculitis in the literature yet. This study aimed to evaluate the GC toxicity by
using the GTl in a prospective cohort of vasculitis patients treated with GC.

Methods: Patients at the Vasculitis Clinic with newly prescribed/currently using GC were evaluated for the study between
January 2021 and June 2022. Patients treated with GC for more than two years were excluded from the study due to the difficulty
in cumulative dose calculation. Suitable patients were divided into two groups: GC-naive and GC-experienced (treated with GC
for £2 years). Cumulative GC dose and data for eight GTl domains (body mass index [BMI], blood pressure, glucose tolerance,
lipid metabolism, myopathy, skin toxicity, neuropsychiatric effects, and infections) excluding bone mineral density were recorded
at baseline (t0), 3rd month (t3) and 6th (t6) month and then the GTI scores were calculated accordingly.

Results: In total, 97 patients (53.6% female) with a median (IQR) age of 54 (28) years were included; 49 patients in the GC-
naive and 48 patients in the GC-experienced group. Among the patients, 24.7% had ANCA-associated vasculitis, 17.5% had
Ig-G4 related disease, 16.5% had Takayasu arteritis, and 13.4% had giant cell arteritis. 54 (55.7%) patients (38 in GC-naive and
16 in GC-experienced group) experienced at least one GC-related toxicity during study period and the most common toxicity
observed was an increase in blood pressure in the GC-naive patients and lipid disturbances in GC-experienced patients. While no
improvement in GC toxicity was seen in the GC-naive patients over 6 months since the baseline, 48.9% (n=23) of GC-experienced
patients showed improvement. Although the median (IQR) baseline GTI scores were higher in GC-experienced patients, these
scores were higher in GC-naive patients at both 3rd and 6th month (p<0.001). Our results showed a strong correlation in the
cumulative GC doses received by patients throughout the study period and GTI scores (3rd month r=0.774, p<0.001; 6th month
r=0.736, p<0.001). However, no significant association was observed between the GTI scores and the cumulative GC dose in
GC-experienced patients, if the ‘previously received total dose’ is also included in the analysis (r=0.176, p=0.236).

Conclusions: Changes in glucocorticoid toxicity during the treatment period were detected by the GTI. Glucocorticoid-related
toxicities were observed to be higher in patients newly started on glucocorticoid therapy, in correlation to cumulative doses
in vasculitis treatment. In patients using glucocorticoid for relatively longer periods, an observed change in toxicity is limited.
Therefore, GTI should be considered to be integrated into clinical practice for monitoring glucocorticoid toxicity in patients who are
new to glucocorticoid therapy.

Disclosures: None.

Table. Cumulative GC doses and GTI scores of GC-naive and GC-experienced patients.

Cumulative prednisolone dose, mg 3:3?::?“‘3?_ Changes in GTI
median (IQR) max) median (min-max)
GTI-AIS GTI-CWS
between between t
kS t,and t, and t, ° b g % b s
GC-naive 2820 50.0 42.0 42.5 42.5 50.5
(n=49) 0 (2401.3) | 4065(3804.4) (0-139) (0-101) (0-190) (0-101) | (0-190)
GC-
. . 105.0 0 0 0 0
ex[;t::zg)ced 490.6 (545.3) | 1000 (805.0) (0-184) (3210 82) (63 10 29) (0-82) (0-82)

GC: Glucocorticoid, GTI-AIS: Glucocorticoid Toxicity Index Aggregate Improvement Score, GTI-CWS: Glucocorticoid Toxicity Index Cumulative
Worsening Score, t: baseline visit, t,: 3rd month, t.: 6th month.

‘previously received total dose until the baseline visit, median (IQR): 7483.1 (6272) mg
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Clinical presentations and outcomes in seronegative versus seropositive ANCA associated
glomerulonephritis - An international cohort study

Lauren Floyd', Anamay Shetty?, Adam Morris®, Grace Lavery®, Kresimir Galesic*, Sorcha O’Brien®, Sinead Stoneman®, Allyson
Egan’, Mark Little5, Vojtech Kratky’, Zdenka Hruskova’, Vladimir Tesar’, Anke Von Bergwelt-Baildong, UIf Schonermarck®, Eveline
Yawei Wu?®, Lauren Blazek', Vimal Derebail®, Mariam Al-Attar'’, Nina Brown", Beatriz Sanchez Alamo?, Bryan Chang', Amrita
Dhutia', Maria Letizia Urban'®, Federico Alberici'é, Oliver Flossmann'?, Silke Brix'®, Duvuru Geetha'®, Stephen Mcadoo'4, Ajay
Dhaygude?®, Andreas Kronbichler?’, Matija Crnogorac?'.

'Renal Dept, Royal Preston Hospital, Preston, United Kingdom, 2Oxford University Hospital, Oxford, United Kingdom; *Royal
Preston Hospital, Preston, United Kingdom; “Dept of Nephrology and Dialysis, Dubrava Clinical Hospital, Zagreb, Croatia; °Trinity
Health Kidney Centre, Tallaght University Hospital Dublin, Dublin, Republic of Ireland; °Dept of Renal Medicine, Cork University
Hospital, Cork, Republic of Ireland; "Dept of Nephrology, General University Hospital, Prague, Czech Republic; éNephrology
Division, Department of Medicine 1V, LMU University Hospital, Munich, Germany; °Division of Pediatric Rheumatology, University
of North Carolina at Chapel Hill, North Carolina, United States; ""UNC Kidney Center, Division of Nephrology and Hypertension,
University of North Carolina at Chapel Hill, North Carolina, United States; '"Renal Department, Northern Care Alliance NHS Trust,
Salford, United Kingdom; 2Nephrology, Hospital Universitario del Sureste, Arganda del Rey, Madrid, Spain; "*Dept of Medicine,
University of Cambridge, Cambridge, United Kingdom, "“Imperial College Renal and Transplant Centre, Hammersmith Hospital,
London, United Kingdom, "°Dept Experimental and Clinical Medicine, University of Florence, Firenze, Italy; "®Dept of Medical
and Surgical Specialties, University of Brescia, Brescia, Italy; ""Dept of Nephrology, Royal Berkshire Hospital, Reading, United
Kingdom; "®Renal Unit, Manchester University NHS Foundation Trust, Manchester, United Kingdom; ®Division of Nephrology,
Johns Hopkins University, Baltimore, United States; 2Dept Internal Medicine, Nephrology and Hypertension, Medical University
Innsbruck, Innsbruck, Austria; 2’Dept Nephrology and Dialysis, Dubrava Clinical Hospital, Zagreb, Croatia.

Background: Seronegative ANCA associated glomerulonephritis (AAGN) has previously been reported to occur in up to 30%
of pauci-immune glomerulonephritides'2. The absence of detectable circulating ANCA is thought to indicate a distinct spectrum
of the disease, with more renal limited involvement and poorer outcomes despite being a younger age?2. Due to the rarity of the
disease and frequent exclusion from clinical trials, there remains unanswered questions regarding the pathophysiology, diagnosis
and management of patients with seronegative AAGN.

Fig 1 Clinical outcomes of seronegative vs seropositive AAGN when adjusting for pre diagnostic variables.
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Methods: Aretrospective, multicentre cohort study from 2002-2022 was carried out to include ANCA negative patients. Inclusion
criteria included small vessel systemic vasculitis according to EMEA criteria with biopsy proven pauci-immune glomerulonephritis
in those aged >18 years. Patients were required to be ANCA negative on IIF and ELISA at presentation and throughout the study
period. A control cohort of anti-MPO or anti-PR3 ANCA positive patients were recruited to achieve a 1:1 ratio. Data including
demographics, clinical presentation, histopathology, treatment and clinical outcomes were collected.

Results: A total of 132 ANCA negative and 127 ANCA positive patients (PR3 n=62, MPO n=65) with AAGN were included from
14 international centres. The mean age of ANCA negative patients was lower than that of ANCA positive patients (56.6 +17.0 vs
63.6 +14.5 yrs). ANCA-negative patients tended to present with more renal-limited disease (n=69, 52.3% vs n=39, 30.7%). When
comparing clinical outcomes, using inverse probability weighting to control for age, gender, ethnicity and recruiting centre, ANCA-
positive patients had higher relapse rates (35.7% vs 12.3%, P<0.001), whilst ANCA-negative patients had higher rates of ESKD
at 1 year and 3 years (P<0.001). They also had marginally increased risk of death at 1 year (P=0.02), Fig.1. Standard induction
therapy was used in 93.9% of ANCA negative compared to 97.6% ANCA positive patients. Fewer ANCA negative patients received
ongoing maintenance therapy (n=107, 82.3% vs n=119, 92.4%).

Conclusion: Seronegative AAGN is seen more commonly in younger patients with a tendency for renal limited disease. The
precise pathophysiology of seronegative AAGN and the factors contributing to its clinical phenotype, such as the propensity to
affect predominantly the kidney and lower relapse rates remain unclear, but suggests a distinct disease entity separate from
seropositive AAGN. While seropositive and seronegative AAGN exhibit similar histopathological features, ANCA negative disease
is associated with higher rates of ESKD and mortality. The poorer outcomes may be attributed to uncertainties among physicians
and a reluctance to treat in the absence of positive serology. A lack of robust biomarkers and reliance on histology can create
delays in diagnosis, potentially resulting in more severe disease at presentation.

References:

1. Hedger et al, NDT 2000 Oct;15(10):1593-9.
2. Chen et al, J Am Soc Nephrol. 2007 Feb;18(2):599-605.
3. Floyd et al, Kidney360. 2022 Jan 1;10.34067.
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Influence of histological tempol artery biopsy findings on outcomes of biopsy-proven giant cell arteritis in
Italian patients : a long single center follow-up study

Luigi Boiardi', Pierluigi Macchioni', Francesco Muratore?, Chiara Marvisi?, Caterina Ricordi?, Federica Macaluso', Alberto
Cavazza', Stefania Croci', Carlo Salvarani?.

TASMN IRCCS Reggio Emilia, Reggio Emilia, Italy; ?Reggio Emilia & Modena University, Reggio Emilia, Italy.

Background/ Objectives: Few studies have evaluated the influence of histological features of temporal artery biopsy (TAB) on
disease outcome in giant cell arteritis (GCA) patients. Our aim was to investigate potential associations between TAB histological
characteristics and outcomes of GCA in a long term single centre retrospective follow-up study.

Methods: Two hundred and four Italian patients with biopsy-proven GCA resident in Reggio Emilia area (Italy) followed up for
at least 12 months entered the study (median duration of FU 130 months (range 13-435 months). The following histological findings
of TAB were recorded : localisation of inflammatory infiltrate (small vessel vascultis (SVV), inflammation limited to adventitia
(ILA), trans mural inflammation TMI), presence of giant cells (GC), presence of infiltrating neutrophils, plasma cells, histiocytes,
eosinophils, presence of laminar necrosis (LN), vessel wall calcifications, luminal trombosis (LT) and intimal hyperplasia (IH). The
severity of inflammation (SI) was graded on a semiquantitative scale (mild, moderate and severe), the severity of IH (was graded
as mild <25% reduction in lumen diameter, moderate from 25% to 75%, and severe >75%).

The following data were recorded during follow up : presence of relapses, long term remission (LTR), cumulative steroid dose
at 6, 12 months and at end of FU, duration of steroid treatment and of LTR, and mortality. Survival curve were compared with K-M
method using log rank test. A Cox proportional hazards model was used to assess the relationship between pathologic parameters
at diagnosis and disease outcomes (flares, steroid withdrawal and survival).

Results: Forty-two % of the patients relapsed during a median FU period of 130 months (limits 13-435). First relapse time
was significantly influenced by presence of GC (140 vs 207 months, p=0.025), presence of LT (91 vs 171 months, p=0.036) and
histological subtype (80 vs 156 vs 249 months for SVV, ILA and TMI respectively, p=0.017). Fifty-seven % of patients were able
to withdraw steroids for at least 12 month. Histological subtypes influenced the duration of treatment (SVV 2.7 months, ILA 17.9
months, TMI 32.0 months, p=0.019). Seventy % of patients died during the follow up period. TAB histological factors with impact
on survival time were : Sl severe vs mild infiltrate (107 months vs 155 months, p=0.006), presence of GC (112 vs 154 months,
p=0.049), presence of LN (96 months vs 132 months, p=0.029), histological subtypes (TMI 115 months vs ILA 161 months vs SVV
195 months, p= 0.017). In a Cox multivariate model only TMI was associated with a significantly increased mortality (HR 3.864;
95% CI 1.061- 14.072) and no other pathological findings maintained statistical significance.

Conclusion: Histological findings of TAB influenced survival time, first relapse time and duration of steroid treatment in GCA
pts.

Disclosure: None.
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Immune Checkpoint Inhibitors-Induced Large Vessel Vasculitis: Data from a Multicenter Study
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Backgrounds: Immune checkpoint inhibitors (ICls) have dramatically improved the prognosis for many cancers. The
therapeutic effect of ICls is based on their ability to release the brakes on lymphocyte activation. However, this brake release can
trigger immune-related adverse events (IrAEs) in up to 60-80% of cases. Few observations of ICl-induced large vessel vasculitis
(LVV) have been reported. We aimed to describe the characteristics and outcomes of LVV occurring after or during ICI therapy,
compared with non-induced LVV.

Methods: We conducted a European, multicenter, retrospective study of patients who received at least one infusion of ICI
and subsequently presented with LVV between March 2018 and January 2023. Each case was compared with four patients with
non-induced LVV matched for sex and age (+/5 years). LVV patients either satisfied the 2022 ACR/EULAR classification criteria
for giant-cell arteritis (GCA) or had an imaging or histological proof of LVV.

Results: Twenty-one patients were included (median age 70 (IQR 61-74) years). Previous history of PMR or GCA was noted
in 4 (19%) patients. The two most common cancers treated with ICls were melanoma (38%) and renal cell carcinoma (24%). Five
(29%) patients received a combination of nivolumab and ipilimumab, while the rest received a monotherapy of anti-PD-1/PD-L1.
First LVV manifestations occurred after a median of 5 (IQR 3-22) ICI infusions and a median time of 3 (IQR 2-18) months since the
first ICI infusion. Thirteen (62%) patients were diagnosed of LVV within the first six months after ICl initiation.

Clinical manifestations were overall similar compared to controls (Figure 1A). Blindness occurred in 4 (19%) patients compared
to 5 (6%) controls. Aorta was the main artery involved (Figure 1B & 1C). Temporal artery biopsy was positive in 4/7 cases (Figure
1D). Five (26%) patients had other IrAEs, mainly hepatitis.

All patients received oral glucocorticoids. The
median initial prednisone dose was 0.7 g/kg/d (IQR
0.7-1). Two (11%) patients received tocilizumab as
first-line therapy (Figure 1E).

ICI was rechallenged or continued for 6 (29%)
patients and stopped for 15 (71%) patients.

Median follow-up after LVV diagnosis was
8 months (IQR 4-16). Sustained remission was
achieved in 16 (76%) patients. Four (19%) patients
relapsed after first line therapy while 37 (44%) had
relapsed in the control group (Figure 1F). Relapse
or failure after first line therapy occurred in 3/6
(50.0%) patients who continued ICl compared with
3/15 (20.0%) patients who discontinued it. At the
end of follow-up, 5/21 (24%) patients had died, 4
of cancer and 1 of acute coronary syndrome, while
only two (2%) had died in the control group (Figure
1G).

Conclusion: LVV is a rare IrAE that usually
occurs early after the initiation of ICIl. Unexplained
elevations in acute phase reactants in ICl-treated
patients should prompt clinicians to look for signs
of LVV, as severe ischaemic manifestations such
as visual loss may occur. While patients who were
maintained on ICI or rechallenged had a more
refractory or relapsing course, physicians should
prioritize cancer management as it is the leading
factor affecting early prognosis.

Figure 1.
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ANCA vasculitis with renal involvement. Is age an issue?

Andrea Cifuentes-Talavera, José E. Ruiz-Cabello-Subiela, Enrique Morales-Ruiz.
Hospital Universitario 12 de Octubre, Madrid, Spain.

Background: Older patients with antineutrophil cytoplasmic autoantibody-associated vasculitis (AAV) commonly experience
renal impairment and poor prognosis (1). The European Vasculitis Study Group trials showed that approximately 16.7% and
22.5% of older patients with AAV suffered from end-stage renal disease (ESRD) in 5- and 10-year durations (2). The aim of this
study was therefore to analyze differences in course and outcome of patients with AAV with respect to age.

Material and methods: This retrospective observational study included patients with diagnosis of AAV and biopsy proven
renal involvement between 2000-2021. Patients were divided into two groups according to age: 265 or <65 years old. We recorded
baseline characteristics and clinical data during follow-up. Response was defined as a BVAS reduction of at least 50% or BVAS of
0, while receiving prednisone dose higher than 4 mg; and remission as BVAS of 0 while receiving prednisone dose of 4mg or less.

Results: We included 42 patients with AAV diagnosis, 47.6% of which were 65 years-old or older. Mean age of the older
age group was 7718 years. No differences were found between older and younger patients at baseline (BVAS, FFS extra-renal
symptoms, serum creatinine at diagnosis, hematuria), Patients > 65 years were significantly more likely to present p-ANCA
positive MPA, as shown in Table 1.

Age <65 years (n=20) Age >65 years (n=22), p value

BVAS at diagnosis, mean + SD 18.18 + 1,92 19.57 + 4.66 0.36
FFS at diagnosis, mean + SD 1,23 £ 0.69 1.37 £ 0.59 0.49
ANCA-associated vasculitis type:

- MPA, n (%) 8 (36.4) 15 (75) 0.01

- GPA, n (%) 13 (59.1) 3(15) 0.003

- EGPA, n (%) 1(4.5) 2(10) 0.59
Clinical features at diagnosis:

- General symptoms, n (%) 1(5) 6 (27.3) 0.053

- Pulmonary, n (%) 9 (45) 8 (36.4) 0.57

- Other extra-renal symptoms, n (%) 16 (80) 19 (86.4) 0.58
Analytical features at diagnosis:

- ¢c-ANCA, n (%) 14 (63.6) 3(15) 0.001

- p-ANCA, n (%) 8(36.4) 16 (80) 0.004

- Anti-MPO, n (%) 10 (47.6) 19 (95) 0.001

- Anti-PR3, n (%) 12 (54.5) 1(5) 0.001

- Serum creatinine (mg/dl), mean + SD 3.44+£2.34 3.61+2.17 0.8

- Hematuria, n (%) 19 (95) 20 (95.2) 1

- Proteinuria, n (%) 17 (85) 22 (100) 0.09
Induction treatment:

- Methylprednisolone pulses, n (%) 21 (95.5) 18 (90) 0.59

- Cyclophosphamide, n (%) 17 (77.3) 14 (70) 0.59

- Rituximab, n (%) 5(22.7) 5 (25) 1
Maintenance treatment:

- Prednisone, n (%) 6 (40) 9 (60) 0.23

- Rituximab, n (%) 10 (45.5) 9 (45) 0.97

- Mycophenolic acid, n (%) 15 (68.2) 15 (75) 0.63

- Azathioprine, n (%) 5(22.7) 2 (20) 0.41
Response:

- 6 months, n (%) 18 (81.8) 17 (85) 1

- 1year, n (%) 19 (90.5) 17 (94.4) 1

- Last visit, n (%) 20 (90.9) 17 (85) 0.66
Remission:

- 6 months, n (%) 6 (28.6) 5 (25) 1

- 1year, n (%) 14 (66.7) 11 (57.9) 0.57

- Last visit, n (%) 15 (69.2) 15 (75) 0.63
Relapse, n (%) 17 (40.5) 6 (30) 0.22
Renal outcome:

- End-stage kidney disease, n (%) 8 (36.4) 12 (60) 0.13

- Hemodialysis, n (%) 4(18.2) 6 (30) 0.48
Death, n (%) 2(9.1) 9 (45) 4.9 (0.01)

Table 1: Clinical and analytical features at diagnosis, treatment choice and outcome, compared by age. SD: standard deviation;
ANCA: antineutrophil cytoplasmic autoantibody; MPA: microscopic polyangiitis; GPA: granulomatosis with polyangiitis; EGPA:
eosinophilic granulomatosis with polyangiitis; Anti-MPO: Anti-Mieloperoxidase; Anti-PR3: Anti-Proteinase 3.
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There was no difference in initial or maintenance immunosuppressive therapy between the two groups. No differences were
found between older and younger patients with regard to treatment response. Although we found no statistical differences, older
patients had worse renal outcomes. The older adult group had a higher mortality rate, p 0.01. The average time to death was 27
months for patients over 65 years and 34.5 in those who were younger (p 0.71).

Conclusions: No differences were found between older and younger patients with regard to treatment response. However,

mortality was higher during follow-up in the group of older patients. Our results suggest that more attention should be paid to older
patients with severe renal impairment.

References:

1. Zhang S, Chen X, et al.Renal Outcomes in Older Adults with Antineutrophil Cytoplasmic Autoantibody-Associated
Vasculitis: A New Prediction Model. Am J Nephrol. 2023;54(9-10):399-407.
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Poster Tour 3B: Outcomes and predictors
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All-Cause and Cause-Specific Mortality In ANCA-Associated Vasculitis: a Population-based Study

Anna Wilding', Maria Weiner?, Jens Rathmann', Marten Segelmark', Aladdin Mohammad'.
"Lund University, Lund, Sweden; 2Linkdping University, LinkGping, Sweden.

Background/ Objectives: Mortality is elevated in ANCA-associated Vasculitis (AAV). Early deaths in patients with AAV are
often attributed to vasculitis and infections secondary to treatment. The objective of this study is to examine the rate and cause of
death in AAV compared to the general population.

Methods: Two large population-based cohorts of AAV in Sweden were utilized. Diagnoses of AAV were confirmed by case
record review. Patients were classified into granulomatosis with polyangiitis (GPA), microscopic polyangiitis (MPA) and eosinophilic
GPA (EGPA) using the European Medicine Agency algorithm. For each patient with AAV, 20 controls were selected, matched for
age, sex, and residency. Data on all-cause mortality were extracted from The Swedish Cause of Death Register. Person-year (py)
of follow-up was calculated from date of diagnosis of AAV (or index-date for controls) to death or December 31, 2020. Rate of
death for patients and controls was calculated and rate ratios (death rate in AAV: controls) were estimated. Survival was studied
using the Kaplan Meier curves and Log Rank tests. Primary cause of death was grouped into the following categories: vasculitis,
infection, cardiovascular, cancer and other.

Results: A total of 561 patients and 11131 controls were included. Patients were classified as: GPA 290, MPA 248 and EGPA
23. The rate of death was 56.1/1000 py in AAV patients vs. 33.5/1000 py in controls resulting in a rate ratio of 1.7 (95% Cl 1.5-1.9),
Table 1. During the first year the rate of death was 110.7/1000 py in patients vs 27.2/1000 py in controls. During the first year from
diagnosis, the main cause of death was vasculitis, cardiovascular diseases in patients vs. cardiovascular, other and cancer in
controls. Infection contributed to death in 28% of deaths in patients and 18% in controls during the first year. The 1, 5 and 10-years
cumulative survival was 90%, 73% and 57% in patients and 97%, 86% and 73% in controls (p <0.0001),

Conclusions: Mortality rate was higher in patients with AAV compared to matched controls. Death rate is higher in the first
year after diagnosis and remains elevated in long-term follow-up. Specific causes of death differ from the matched controls with
vasculitis dominating as the primary cause of death in the first year.

Table 1. Rate of death (per 1000 years of followup) among 561 patients compared with 11131 matched controls.

References: None.
Disclosures: None.
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Patient-reported sinonasal symptoms and risk of relapse in ANCA-associated vasculitis

Ellen Romich, Shubhasree Banerjee, Naomi Amudala, Noam Cohen, Peter Merkel, Rennie Rhee.
University of Pennsylvania, Philadelphia, United States.

Background/Objectives: Relapses are frequent and difficult to predict in ANCA-associated vasculitis (AAV), resulting in
long-term use of immunosuppression. Although sinonasal disease is associated with relapse of AAV, detailed characterization of
sinonasal symptoms is lacking. The 22-item Sinonasal Outcome Test (SNOT-22) is a validated patient-reported outcome measure
to assess symptoms and quality of life in chronic rhinosinusitis but has not been well-studied in AAV. We investigated longitudinal
changes in SNOT-22 scores associated with disease activity and the relationship between SNOT-22 and risk of relapse in patients
with AAV.

Methods: This was a prospective, longitudinal study of AAV and healthy individuals. Relapse was defined as BVAS greater
than zero. SNOT-22 questionnaires were collected at every visit with higher scores indicating greater disease burden. For the
SNOT-22, both total scores and individual domain scores (e.g., rhinologic domain) were analyzed. Generalized estimating
equation and Cox proportional hazard models evaluated the association between SNOT-22 and relapse and adjusted for disease
duration, concomitant seasonal allergies, and use of antibiotics, immunosuppressive medications, and sinus rinses. Cut-points
were generated using Youden method (maximum sum of sensitivity and specificity).

Results: There were 773 visits (106
active disease visits) from 168 patients with
AAV and 51 controls. Median SNOT-22 at
remission was higher in AAV vs. controls
(20 vs. 5, p<0.001) and higher during
active disease vs. remission (p<0.001).
Higher SNOT-22 rhinologic scores were
observed months to years before relapse
(Figure 1A) and were associated with
increased risk of relapse in AAV (HR 2.9
[95% ClI 1.4-6.4], P<0.01)(Figure 1B).
Similar relationships were observed when
evaluating other domain scores and the
total score. Subgroup analyses of patients
with vs. without sinonasal disease and after
removal of relapses limited to the ear, nose,
and throat alone yielded similar results.

Conclusions: In AAV, a patient-
reported outcome measure, the SNOT-
22, not only tracks with disease activity
but also is associated with a higher risk of
future relapse, months-to-years prior to
systemic relapse. These findings support
the possibility that, in AAV: 1) the SNOT-22
score may be able to enhance our ability to
predict relapse and, 2) persistent sinonasal
disease activity may play an important role
in disease re-activation. Future studies are
needed to determine if incorporation of the
SNOT-22 score into a clinical prediction
model can inform therapeutic decision-
making and improve patient outcomes.

Disclosures: PAM - AbbVie, Amgen,
AstraZeneca, Boeringher-Ingelheim,
Bristol-Myers  Squibb, GlaxoSmithKline,
InflaRx, Takeda, ArGenx, Cabaletta,
CSL Behring, Dynacure, HiBio, Janssen,
Novartis, NS Pharma, Regeneron, Vistera,
Eicos, Electra, Forbius, Genentech/Roche,
Genzyme/Sanofi, Neutrolis, Kyverna, Q32,
Sparrow, UpToDate.

Figure 1. Higher SNOT-22 scores are associated with increased risk of
relapse in AAV. (A) Line plot of mean rhinologic SNOT-22 score (95% CI) across
consecutive visits (median 3 months between visits) in relapsing AAV (red solid line,
n=35) vs non-relapsing AAV (blue dashed line, n=73). In relapsing AAV, relapse visits
are aligned at visit 4. Relapsing AAV without an accompanying remission visit not
included. (B) Kaplan-Meier curve for relapse-free survival (in months) by baseline
rhinologic SNOT-22 score in 161 AAV patients.
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The Impact of Chronologic vs Biologic Age on Outcomes in Older Adults with ANCA-Associated Vasculitis
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Background/ Objectives: Older adults with ANCA-associated vasculitis (AAV) have distinct clinical presentations and
outcomes when compared to younger adults. Studies have focused on age as a risk factor for poor outcomes. Frailty, a syndrome
associated with increased morbidity and mortality, provides a more holistic assessment in older adults.

Our objective was to compare the impact of age and frailty on early (€2 years of diagnosis) end-stage renal disease (ESRD),
death, and severe infection in adults with incident AAV who are 275 years (y) vs 65-74y.

Methods: Patients 265y were included from the 2002-2019 Mass General Brigham AAV cohort. EGPA patients were excluded.
Covariates including demographics, comorbidities, disease characteristics, and disease activity were assessed at baseline.
Baseline frailty was measured using the claims-based frailty index; pre-established cut-offs defined degrees of frailty (robust, pre-
frail, mildly frail, and moderately/severely frail).

The cumulative incidence of the ESRD/death (composite outcome) and severe infections at 2-years were estimated.
Multivariable analysis was performed to compare the association of age and frailty with ESRD/death and severe infections within
2 years of treatment initiation.

Results: There were 298 patients included. Most were female (61%), white (86%), MPO-ANCA+ (80%), and had renal
involvement (72%). Patients =75y old (n=156) had a median age of 81y, while median age was 69yin the 65-74y group.

The cumulative incidence at 2 years of ESRD/death (23.1% [95% CI 16.5, 29.7]) vs 5.6% [95% CI 1.8, 9.4]) and severe
infection (34.0% [95% CI 26.5, 41.4] vs 12% [95% CI 6.6, 17.3]) were higher in AAV patients 275 vs 65-74y. In the multivariable
analysis, age 2 75y was associated with an increased risk of composite outcome (hazard ratio (HR) 3.71, 95% CI 1.81, 7.58);
frailty was not (HR 1.93, 95% CI 0.44, 8.46) (Table 1). In contrast, both frailty (HR 8.62, 95% CI 2.08, 35.66) and age 275 years
(HR 2.98, 95 Cl% 1.82, 4.88) appeared to be independent risk factors for severe infections at 2-year follow-up; the association
with frailty appeared greater. In the interaction term analysis, the association with frailty appeared stronger and higher in the 65-74
vs 275y groups (HR 13.40 vs 3.41, p=0.02).

Conclusions: AAV patients aged 275 vs 65-74y had a higher incidence of ESRD/death and severe infections. Older age was
associated with ESRD/death and severe infection risk. Frailty was a strong risk factor for severe infection, and this effect was more
pronounced in the 65-74y group.

Disclosures: Sattui: Bristol Myers Squibb Foundation (research funding); AstraZeneca and GlaxoSmithKline (clinical trials);
Sanofi and Amgen (consulting/advisory board, funds toward research support).

Wallace: NIH/NIAMS [K23AR073334, RO3AR078938, R01AR080659], Rheumatology Research Foundation [K Supplement]
(research funding); Amgen, Bristol-Myers Squibb, and Principia/Sanofi (research support); Amgen, Viela Bio, Horizon, Zenas
Biopharma, PPD, and MedPace (consulting); Amgen, Horizon, Sanofi, Shinogi, and Visterra/Otsuka (advisory boards).

Composite outcome (ESRD/Death) Severe infection
Univariable analysis Multivariable analysis Univariable analysis Multivariable analysis

Factors HR (95% Cl) HR (95% Cl) HR (95% Cl) HR (95% Cl)
/;3;:)75 years (Ref, 65-74 3.88 (1.92, 7.86) 3.71 (1.81,7.58) 3.27 (1.94, 5.53) 2.98 (1.82, 4.88)
CFI

Robust REF REF REF REF

b b
Pre-frail 1.85 (0.44-7.80) 1.63 (0.38, 6.92) 4.01 (0.56-28.72) 2.64 (0.63, 11.02)
Frail 2.71 (0.63-11.72) 1.93 (0.44, 8.46)b 19.39 (2.77-135.66) 8.62 (2.08, 35.66)b

ESRD = end-stage renal disease, CF| = Claims-based frailty index,
aAdjusted for sex, frailty, pulmonary involvement, renal involvement, and BVAS/GPA.
bAdjusted for age, sex, pulmonary involvement, renal involvement, and BVAS/GPA.

Table 1. Factors associated with outcomes in older adults with AAV at 2 years.
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Reduced levels of C5a Complement Receptor Antibodies are linked to Relapse in Eosinophilic Granulomatosis
with Polyangiitis (EGPA)
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"University of Liibeck, Department of Rheumatology and Clinical Immunology, Liibeck, Germany; ?Christian Albrechts University
of Kiel, Institute of Experimental Medicine, Kiel, Germany; *Cell Trend GmbH, Luckenwalde, Germany.

Background/ Objectives: Complement activation has been shown to play an important role in anti-neutrophil cytoplasmic
autoantibody (ANCA)-associated vasculitis (AAV) [1,2]. Circulating proinflammatory anaphylatoxin C5a concentrations
are increased and correlate with disease activity in AAV [3]. Binding of Cba to its corresponding G protein-coupled receptor
(C5aR/CD88) enhances the influx of (neutrophilic) granulocytes and their activation, leading to ROS generation and severe
necrotizing of vascular walls (3). Clinical use of the C5aR antagonist avacopan demonstrated a new potent glucocorticoid-sparing
nephroprotective agent in GPA and MPA [4]. Recent studies identified reduced levels of endogenous antibodies against the C3a
and C5a complement receptors (anti-C3aR- and anti-C5aR aabs) linked to disease activity and early relapse in GPA and MPA,
indicating C5aR as a new immune checkpoint in AAV [5]. However, there is a lack of evidence in eosinophilic granulomatosis with
polyangiitis (EGPA).

Methods: Concentrations of anti-C3aR and anti-C5aR aabs were determined in patients with EGPA (n=10), systemic lupus
erythematosus as disease control (SLE, n=47) and healthy donors (HD, n=220). Clinical data were assessed at the time of serum
sampling and during follow-up for 60 months.

Results: In EGPA, anti-C3aR and anti-C5aR antibodies were decreased compared to HD (anti-C3aR aabs: EGPA vs. HD:
4.82U/mlI+2.43 vs. 6.49 U/mI+2.59, P=0.074, figure 1A; anti-C5aR aabs: 2.84U/mI+4.08 vs. 6.25U/ml+2.91, P=0.0001, figure 1B)
and SLE (anti-C3aR aabs: EGPAvs. SLE: 4.82U/ml+2.43 vs. 11.92U/mI8.20, P<0.0001, figure 1A; anti-C5aR aabs: 2.84U/mI|+4.08
vs. 3.01U/mI+10.05, P=0.743, figure 1B). In contrast to anti-C3aR aabs, reduced levels of anti-C5aR aabs were associated with
major relapse in EGPA (HR:9.96, P=0.0494, figure 1C).

Conclusions: Low concentrations of circulating anti-C5aR aabs reflect an increased risk for relapse in EGPA, comparable to
that reported in GPA and MPA [5].
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vasculitides. Front Immunol. 2018
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3. Schreiber A. et al. C5a receptor mediates neutrophil activation in ANCA-induced glomerulonephritis. J Am Soc Nephrol.
2009
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Disclosures: No conflict of interests.

Figure 1 Anti-C3aR and anti-C5aR antibody concentrations in EGPA. A: Anti-C3aR antibody concentrations
compared to HD and SLE. B: Anti-C5aR antibody concentrations compared to HD and SLE. C: Anti-C5aR
antibody concentrations <0.45 U/l were associated with a higher relapse rate (major relapse) in EGPA.
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Background/ Objectives: Research into ANCA-associated vasculitis (AAV) is hampered by the rarity of the disease and the
subsequent small sample sizes of observational cohorts. This is further aggravated by the observational cohorts being contained
in fragmented data pools and lacking standardisation to allow for interoperability. FAIRVASC is a Europe-wide research project,
which has developed an infrastructure linking 7 existing AAV registries into a single European dataset, to allow high-quality
research on natural disease history and clinical outcomes.

This analysis highlights the capabilities of the FAIRVASC infrastructure to assess clinical outcome of AAV across the federated
registries.

Methods: Within the FAIRVASC project, 7 national/regional AAV registries were harmonized using a semantic web approach,
including the creation of a dedicated AAV ontology, to enable semantic interoperability. For this study, aggregated data regarding
mortality rate (/100 person years, with related 95% Confidence Intervals) per diagnosis were retrieved through the FAIRVASC web
interface, a tool that allows federated querying over linked registries. We defined mortality rate in the first and second year post
diagnosis, and in years 3-5 and after 5 years.

Results: Mortality queries were posed over the FAIRVASC registries, namely RKD (Republic of Ireland, 677 patients), GFEV
(France, 2814 pts), ANCA (Czech Republic, 377 pts), PolVas (Poland, 944 pts), Skane (Sweden, 374 pts), Italivas (Italy, 301
pts), GeVas (Germany, 169 pts). Mortality rates, stratified by diagnosis and registry, are reported in Table 1. The lowest mortality
was reported for eosinophilic granulomatosis with polyangiitis (EGPA), with rates ranging from 0 to 2.5 cases/100 person-years
depending on the post-diagnosis interval. Conversely, the highest mortality was found for microscopic polyangiitis (MPA), with
mortality rates ranging from 6.7 to 22.3 across registries in the first year after diagnosis, and from 3.9 to 7.4 after >5 years from
diagnosis. In patients with granulomatosis with polyangiitis (GPA), mortality rates ranged from 3.3 to 8.2 in the first year after
diagnosis and from 0.7 to 4.5 after >5 years from diagnosis.

Conclusions: The FAIRVASC infrastructure is a reliable tool to query multiple AAV registries for assessing long-term clinical
outcomes of AAV in a large number of patients, in a privacy-compliant manner.

Disclosures: None.

EGPA MPA GPA
Registries | <ly | 1-2y [ 2-5y |>5y |<ly 1-2y | 2-5y [>5y |[<ly |1-2y |2-5y |>5y
RKD (Rep. |0 0 0 2.5 8.1 5.3 7.2 7.4 3.8 0.7(-| 16 3.3

of Ireland) (0.1- | (5.2- |(2.9- | (5.2- |(5.6- | (1.7- | 0.3- |(0.7- | (2.5-
50) |11.0) [78) [9.1) [9.2) |6.0) |[16) |25) |4.1)
GFEV 33 |18 |08 [22 [67 [18 |28 [39 [38 |14 [13 |18

(France) | (1.6- | (0.5- | (0.2- | (1.4- | (4.3- | (05- |(1.7- | (2.8 | (2.6- | (0.6- | (0.9- | (1.4
50 |32) |14) [3.0) |92 [36) [39 |50 |50 [21) |17) |22

ANCA - - - - 14.2 33 4.3 4.7 6.2 4.8 4.1 0.7 (-
(Czech (8.4- |(0.1- |(1.5- | (LO- | (1.9- | (0.6- | (0.8- | 0.7-
Rep.) 200) |65) |7.1) |85 |104) |9.0) |7.4) |21)
PolVas 0 1.0(- |0 0 109 |41 14(- | 44 3.3 2.0 13 1.4
(Poland) 0.9- (s.6- |(0.5- |0.2- |(1.2- | (1.8 |(0.7- | (0.6- | (0.9-
2.8) 16.2) [7.8) |29) |77) |[47) |32) [19) |1.9)
Skane 0 0 0 2.2(- | 223 8.2 10.0 | 7.0 8.2 53 3.7 45
(Sweden) 0.3- | (14.5- | (3.1- | (6.3- | (4.6- | (4.1- | (1.8- | (1.9- | (3.1-
4.8) |30.2) |13.3) |13.7) |9.3) |12.4) |8.8) |[5.5) |5.8)
Italivas - - - - - - - - - - - -
(Italy)
GeVas - - - - - - - - - - - -
(Germany)

Table 1. Mortality rate (cases/100 person years with 95% Cl) over FAIRVASC registries.




21TINTERNATIONAL o o

VASCULITIS
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Suarez-Sanchez*, Cono Ariti*, Béléne Podmore?, Alvaro Kitchin Velarde®*, Stephanie Y. Chen?.

"Imperial College London, London, United Kingdom; ?AstraZeneca, Cambridge, United Kingdom; SAstraZeneca, Gaithersburg,
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Background/Objectives: Eosinophilic granulomatosis with polyangiitis (EGPA) is a rare disorder associated with high
mortality if untreated. We conducted a retrospective cohort analysis of EGPA epidemiology using linked electronic health records
(EHR) databases in England.

Methods: The study period was 01 January 2006 to 28 February 2019, with follow up until 28 February 2020. The Clinical
Practice Research Datalink (CPRD) Aurum database contains EHR collected during routine general practitioner (GP) primary care
visits at 1489 practices, and is linked with Hospital Episode Statistics (HES; containing diagnoses, inpatient and outpatient visits,
and procedures) and the Office for National Statistics death registration data (date, place and cause of death). Patients with a first
EGPA diagnosis (index date [ID]) at any time during the study period (incidence cohort) and at any time (prevalence cohort) were
identified from CPRD Aurum or HES records (2006—2019). Patients were required to have =1 year of medical records before the
first EGPA diagnosis (ID). Follow up was from ID until death, deregistration or last data collection from the GP practice, or end of
the study period, whichever occurred first. We assessed the incidence and prevalence of EGPA, and primary causes of death;
standardised mortality ratios (SMR) were calculated using national mortality rates.

Results: There were 486

incident cases during the study
period (3.04 [95% CI 2.77; 3.32]

Table. Cause-specific standardised mortality ratio (95% Cl)

cases per million per year), with Deaths Total study period (2006-2020)

no considerable differences Observed deaths, n Expected deaths, n | Standardized 95% Cl
between sexesorovertime. There mortality ratio

were 729 prevalent cases during All-cause 98 422 23 19,238
the study period, corresponding Diseases of the 29 11.2 2.6 1.7,3.7

to 2.7 (95% Cl 2.5, 2.9) cases clrculatory/
per 100,000, steadily increasing cardiovascular

from 1.9 (1.6, 2.1) in 2006 to 3.1 ;V“e’l“ T — = ——
. - eoplasms . . . .
(2.8, 3.4) in 2015, and remaining Dise:ses = s s o N
at 3.1 through 2019; the increase . ' ' o
. . respiratory system
over time was greater in women. Diseases of the Ty o3 T TENTT

Within the incident cohort, the

musculoskeletal

mean (SD) age of patients at ID system and

was 57.9 (15.2) years; 92.6% connective tissue

were 235 years old; 50.2% were Diseases of the IE 2.0 4.6 21,87
women and 33.3% were from the digestive system

lower quintiles of socioeconomic Other 12 6.9 1.7 0.9,3.0
deprivation (Quintile 4 or 5; most

deprived). Mean (SD) follow- 111 of these listed EGPA as cause of death

up was 5.4 (3.7) years. During Cl, confidence interval

follow-up, 98 (20.2%) incident

patients died. Patients with EGPA had a 2.3-times higher mortality rate than the age-adjusted national population (standardised
mortality ratio: 2.3 [95% CI: 1.9, 2.8]; Table). The leading cause of death was circulatory/cardiovascular diseases (29.6%), with
2.6 times more deaths than the general population.

Conclusions: Incidence and prevalence of EGPA in England were similar to published literature. In patients with EGPA,
mortality was more than twice that of the general population; circulatory/cardiovascular diseases were the leading recorded cause
of death, in line with previous studies. Although these data cannot ascertain that EGPA was the cause of circulatory/cardiovascular
diseases, early evaluation of cardiac involvement and more effective treatments earlier in the patient pathway are needed to
manage these conditions.

Funding: This study was funded by AstraZeneca.

Disclosures: SS has received speaker fees from GSK, AstraZeneca, Chiesi, Boehringer Ingelheim, and Novartis; participates
on advisory boards for GSK, AstraZeneca, Chiesi, Boehringer Ingelheim, Novartis, Knopp Biotech, Munipharma, ERT Medical,
and Owlstone Medical; is a member of the European Respiratory Society Science Council and the UK Medical Research Council;
and is a cofounder of Eupnoos Ltd. AS, PD, JR, CE, DK and SYC are employees of AstraZeneca and may own stock/stock
options. AL, PS, CA, BP and AKV are employees of OXON Epidemiology, which received funding from AstraZeneca to conduct
the study.
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Treatment of ANCA-Associated Vasculitis using Simulation Modeling
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Background/ Objectives: Glucocorticoids (GCs) remain a cornerstone of treatment of ANCA-associated vasculitis (AAV)
but predispose people to infectious, metabolic, and other toxicities. We projected the long-term clinical outcomes associated with
different GC treatment strategies for AAV using AAV-Sim, a previously validated microsimulation model.

Methods: At model start, all individuals are in remission without diabetes. Each month, individuals in the model can transition
between active (e.g., major/minor relapse) or inactive AAV states and are at risk of complications and death. Demographics,
disease-specific characteristics, and monthly transition probabilities are derived from relevant literature and stratified by
demographic, disease-specific (e.g., sex, ANCA type), and treatment characteristics. The GC regimen impacts risk of incident
diabetes and severe infection; diabetes also directly increases the risk of severe infection, end-stage renal disease, and mortality
(Table). In combination with fixed-dose rituximab (every 6 months), we evaluated 3 GC treatment strategies for major disease
relapse: 1) Standard: prednisone 1 mg/kg daily, tapering to 10 mg daily by month 6, 2) Reduced-dose: prednisone 0.5 mg/kg
daily, discontinuing by month 6, and 3) Minimal in conjunction with avacopan. We projected the outcomes of major and minor
relapse, incident diabetes mellitus, 21 severe infection, end-stage renal disease, and death over 5 years.

Results: Over 5 years, among all individuals, the projected percentage with incident diabetes (5.9% vs. 4.8% vs. 4.1%) and
21 severe infection (34.5% vs. 34.2% vs. 34.2%) would be higher in the standard vs. reduced-dose vs. minimal GC strategies,
respectively (Table). Cumulative incidence of death would be slightly higher in the standard GC group (9.2% vs. 9.0% with
the other GC regimens). The GC-sparing benefits with regard to diabetes would be greater in PR3- vs. MPO-ANCA positive
individuals (incident diabetes in 6.5% vs. 5.3% vs. 4.1% in PR3(+) versus 5.4% vs. 4.7% vs. 4.1% in MPO(+) individuals across
GC regimens), owing largely to the greater probability of both major and minor relapse in those with PR3-ANCA positivity and
subsequent increased GC exposure.

Conclusions: Over 5 years, an AAV treatment strategy that uses minimal GCs would be associated with lower cumulative
incidence of diabetes and slightly reduced cumulative incidence of severe infection. The GC-sparing benefits would be most
notable in people at highest risk of relapse (e.g., PR3-ANCA positivity). These findings highlight the importance of GC-sparing
strategies and the need for studies that identify people most likely to benefit.

Input Base-Case Monthly Transition Probability
Parameter
Major relapse PR3-ANCA/MPO-ANCA 0.0017/0.0009
Minor relapse PR3-ANCA/MPO-ANCA 0.0029/0.0015
Standard GCs Reduced-Dose GCs Minimal GCs
Diabetes* 0.0555 0.0229 0.0008
Severe No Diabetes Diabetes No Diabetes Diabetes No Diabetes Diabetes
infection* 0.0310 0.0459 0.0247 0.0365 0.0111 0.0166
Percentage with Model-Projected Outcome
Standard GCs Reduced-Dose GCs Minimal GCs
P:ﬂ‘i’:;t p A | PR3 | weo- Al PR3- | MPO- Al PR3- | MPO-
ANCA ANCA ANCA ANCA ANCA ANCA
Outcome
Minor Relapse | 11.7 14.5 7.7 11.7 14.5 7.7 11.7 14.4 7.5
Major Relapse 7.2 8.9 4.6 7.1 9.1 4.6 7.1 8.9 4.5
Severe
Infection 34.5 345 343 34.2 34.3 34.0 34.2 33.8 33.7
End-Stage
Renal Disease 0.6 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Incident
Diabetes 5.9 6.5 5.4 4.8 5.3 4.7 4.1 4.1 4.1
Death 9.2 8.9 9.1 9.0 8.9 9.2 9.0 8.9 9.1

*Risk based on age 45-64 with active disease with no end-stage renal disease

Table. Sample input parameters and 5-year model-projected outcomes by glucocorticoid tapering schedule
for major relapse (standard vs. reduced-dose vs. minimal) and ANCA type.

References:
1. Arthritis Care Res. 2023;75(9):1976-1985.
2. NEJM. 2021;384(7):599-609.
3. JAMA. 2021;325(21):2178-2187.
Disclosures: JHS, PAM, ZSW have received funding from Amgen.
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Background: ANCA-associated glomerulonephritis (AAGN) is a common manifestation of ANCA-associated vasculitis.
Molecular characterization of kidney involvement in patients with AAGN has the potential of identifying unique molecular pathways
associated with local tissue inflammation and injury. This study aimed to unravel the major molecular and cellular pathways
associated with AAGN.

Methods: Whole-tissue RNA-sequencing was performed on kidney biopsy samples of 23 patients with AAGN, and 5 healthy
kidney donors. After quality control, differential expression (DE) analysis was performed using generalized linear models correcting
for number of genes and processing effects. To identify molecular pathways and immune cells associated with AAGN, Ingenuity
Pathway Analysis and gene-set enrichment analysis (GSEA) were done, respectively. GSEA was performed using a single-cell
RNAseq dataset generated from kidneys of patients with active lupus nephritis (LN).

Results: Patients’ clinical and demographic characteristics are depicted in Table 1. Most patients were female (13/23), White
(21/23), and had a median age of 58 years. Most patients had granulomatosis with polyangiitis.

DE analysis demonstrated 1917 upregulated and 1500 downregulated genes. Pathway analysis revealed multiple activated
pathways including pathogen-induced cytokine storm signalling, macrophage classical activation signalling, T-helper 1, IL-8
signalling, and complement. Downregulated pathways included programmed death/ligand (PD-1/PDL-1) signalling, and
macrophage-stimulating protein signaling. Predicted activated upstream regulators included tissue necrosis factor, interferon
alpha, nuclear factor-kB, and interleukin-1B (IL1B). Predicted inhibited upstream regulators included IL-10 receptor, complement
receptor 1 like, and IL1 receptor antagonist.

In AAGN, GSEA suggested expansion of most immune cell subsets encountered in LN kidneys including CD56%™ natural killer
cells, memory CD4+ T-cells, cytotoxic T lymphocytes, yd T-cells, circulating CD16 monocytes, phagocytic and proinflammatory
macrophages, dendritic cells, naive B-cells, memory B-cells, and age-associated B-cells.

Conclusions: Analysis of mMRNA expression in kidneys of patients with AAGN reveals many differentially expressed genes
and upregulated immune cells. Taken together, these findings suggest a complex network of molecular pathways and immune
cells in AAGN.

Disclosures: This work was supported by The Gilead Research Scholars in Rheumatology award.

Table 1. Patient and Disease Characteristics
Age at biopsy, median (IQR) 58 (41-68)
% Female 59%
% White 95%
Newly diagnosed 95%
ANCA ELISA
anti-PR3 43% (10/22)
anti-MPO 43% (10/22)
both positive 5% (1/22)
negative 5% (1/22)
Phenotype
GPA 52% (12/23)
MPA 35% (8/23)
EGPA 13% (3/23)
Serum Creatinine, average +SD 3.6 2.9
Proteinuria median(g/day or g/g) (IQR) 0.58 (0.12-1.59)
Abbreviations: ANCA: antineutrophil cytoplasmic antibodies. PR3: proteinase 3. MPO: myeloperoxidase. c-ANCA: cytoplasmic ANCA.
P-ANCA: perinuclear ANCA. GPA: granulomatosis with polyangiitis. MPA: microscopic polyangiititis. EGPA: eosinophilic GPA
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Objective: To determine if prior exposure to certain drugs is associated with increased risk of ANCA associated vasculitis
(AAV).

Patients and Method: We performed a population-based case—control study including patients with AAV diagnosed between
2006 and 2019 from a defined geographic area in southern Sweden. For each case, we identified 10 controls randomly sampled
from the background general population, matched for age, sex and residential area. Using the unique personal identification
numbers, data on drug exposure, for cases and controls, were retrieved from Swedish Prescribed Drug Register (SPDR). The
SPDR includes all pharmaceutical prescription after July 2005 using the Anatomical Therapeutic Chemical codes. Exposure was
defined as purchase of at least one prescription of corresponding drug during time prior to the date of diagnosis of AAV (and the
index date for controls). A conditional logistic regression model was fitted. To reduce risk of reverse causality, a wash-out time of
6 months was applied (i.e., purchases within 6 months prior to date of diagnosis/index date were excluded).

Results: A total of 168 cases (females 77, 45.8%) and 1763 controls (females 808, 45.8%) were included. PR3 and MPO-
ANCA were positive in 82 (48.8%) and 75 (44.6%) patients. All patients had a clinical diagnosis of small vessel vasculitis which
was supported by histopathology, ANCA analysis and surrogate markers for vasculitis/granuloma. Patients were classified using
the EMA algorithm into: GPA, MPA and EGPA in 86 (51.2%), 68 (40.5%) and 14 (8.3%), respectively.

ATC CODES DRUG GROUPS ALL PATIENTS (n=168) MPO-AAV (n=75) PR3-AAV (n=82)
OR 95% ClI OR 95% ClI OR 95% ClI

A Alimentary drugs and metabolism 1.02 [0.72, 1.45] 1.04 [0.62, 1.77] 0.97 [0.596, 1.578]
Cc Cardiovascular system 0.68 [0.47, 0.99] 0.88 [0.5, 1.58] 0.48 [0.28, 0.81]
C10AA Statins 0.75 [0.50, 1.12] 1.18 [0.7,2.01] 0.35 [0.17,0.72]
C03 Diuretics 0.61 [0.40, 0.92] 0.71 [0.41, 1.24] 0.51 [0.27, 0.97]
co7 Beta-blockers 0.68 [0.46, 1.11] 0.69 [0.41,1.19] 0.69 [0.38, 1.23]
Cco8 Calcium antagonists 0.82 [0.53, 1.27] 1.14 [0.64, 2.03] 0.51 [0.24, 1.06]
C09 RAS blockers 0.78 [0.53, 1.16] 1.12 [0.66, 1.93] 0.52 [0.28, 0.95]
C09A ACE inhibitors 0.7 [0.44,1.1] 1.04 [0.58, 1.87] 0.44 [0.21, 0.93]
C09C ARBs 0.96 [0.58, 1.59] 0.71 [0.33, 1.56] 1.25 [0.62, 2.51]
L Antineoplastic and immunomodulator 1.1 [0.61, 2.02] 1.06 [0.47,2.4] 1.06 [0.4, 2.76]
H Systemic hormone preparations 1.9 [1.35, 2.69] 2.22 [1.34, 3.68] 1.3 [0.77,2.2]
HO2AB Glucocorticoids 2.02 [1.4,2.9] 2.35 [1.39, 3.97] 1.25 [0.7,2.23]
HO3A Thyroid hormones 1.96 [1.18, 3.24] 2.6 [1.33, 5.08] 1.68 [0.75, 3.75]
HO3B Antithyroids 0.05 [0.001, 2.09] 0.043 N/A 0.04 N/A

J Antiinfectives 0.97 [0.67, 1.4] 1.95 [1, 3.83] 0.58 [0.36, 0.95]
Jo1 Antibacterials 1.03 [0.72, 1.48] 1.91 [1, 3.65] 0.63 [0.39, 1.01]
Jo1C Tetracyclins 1.3 [0.9, 1.88] 1.84 [1.10,3.06] 0.62 [0.33,1.02]
JO1E Penicillins 1.18 [0.84, 1.66] 1.65 [0.96,2.84] 0.82 [0.51,1.32]
JO1M Quinolones 0.87 [0.54, 1.4] 0.93 [0.48, 1.8] 0.9 [0.45, 1.81]
Jo5 Antivirals 0.2 [0.05, 0.8] 0.34 [0.08, 1.43] 0.04 N/A
JO5AB Nucleosides and nucleotides 0.11 [0.02, 0.77] 0.18 [0.03, 1.32] 0.04 N/A

Table. Odds ratios [95% confidence intervals] for the association between use of drugs and incidence of ANCA associated
vasculitis (AAV). Estimates from conditional logistic regression models excluding any prescriptions within 6 months prior to AAV.
ACE: Angiotensin converting enzyme, ARB: Angiotensin receptor blocker, RAS: Renin-angiotensin system.
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With the 6-months wash-out period, the prior use of thyroid hormones was associated with increased risk of AAV (ORs 1.96
(95% Cl 1.18-3.24) (Table). However, ORs of <1 were obtained for the exposure to cardiovascular (CV) drugs and antivirals (ORs
0.68 (95% CI 0.47-0.99) and 0.2 (95% CI 0.05-0.8), respectively. Exposure to certain drugs had different impact on subsequent
development of MPO- vs. PR3-AAV. Glucocorticoid (GC) use prior to AAV had resulted in OR >1 but only in patients who later
diagnosed with MPO-AAV. The exposure to anti-bacterial drugs and thyroid hormones was associated with increased risk of MPO-
AAV only. On the contrary, exposure to CV drugs (statins, ACE inhibitors, diuretics) were only reducing risk of PR3-AAV. The prior
use of antivirals was associated with reduced risk of AAV in the main analysis but not in antibody-specific analysis.

Discussion: This is the first pharmacoepidemiologic study investigating the association between development of AAV and
prior drug exposure. The association of anti-bacterial agents with diagnosis of MPO-AAV is in line with our previous study on
impact of infections on subsequent AAV diagnosis. The possible protective effect of CV drugs and antivirals is a novel finding for
AAV. Patients with MPO-AAV may suffer a longer prodromal phase of disease or being treated for symptoms suggestive of a non-
specific inflammatory disease and ORs in GC analysis are probably due to pre-diagnosis AAV manifestations rather than have a
causative impact. Our study has a limitation of small sample size and limited power, further larger studies are needed to explore
these associations.
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The Relationship Between the Netosis Findings and Disease Activity in Behget Disease

Erdem Bektas', Rabia Deniz?, Zeliha Emrence®, Sema Sirma Ekmekci®, Neslihan Abaci®, Shirkhan Amikishiyev', Yasemin
Yalcinkaya', Bahar Artim Esen', Murat Inanc', Ahmet Gul'.
Istanbul University, Istanbul Faculty of Medicine, Department of Internal Medicine, Division of Rheumatology, Istanbul, Turkey;

2Basaksehir City Hospital, Department of Rheumatology, Istanbul, Turkey; *Istanbul University, Aziz Sancar Institute of Experimental
Medicine, Istanbul, Turkey.

Background/Objectives: Behget disease (BD) has
been classified among the variable vessel vasculitis, and
neutrophil extracellular traps (NETs) have been claimed in
the pathogenesis of BD [1]. We herein aimed to investigate
the potential relationship between the NETosis findings and
local and systemic disease activity in BD.

Methods: The study group was consisted of orally and/or
systemically 30 active BD patients who met the ISG criteria
and 10 healthy individuals. The patients with additional
inflammatory conditions or using biologic agents were
excluded. Serum and saliva samples were collected from
the patients during their active (oral ulcer and/or systemic
manifestations) and remission (no manifestations, normal
acute phase reactants) periods cross-sectionally. Some of
them were followed also longitudinally. Cell-free DNA (cf-
DNA), neutrophil elastase (NE), myeloperoxidase (MPO)
and citrullinated histon-3 (cit-H3) levels were measured as
NETosis findings, and the results were adjusted according
to the peripheral blood neutrophil counts (as the amount
of biomarker per 1 million neutrophils). Unadjusted and
adjusted levels were evaluated.

Results: Patient groups and control group were similar in
terms of confounder factors. In active BD, serum cf-DNA and
NE levels were found to be high (p<0.001, p<0.05), whereas
adjusted serum MPO and cit-H3 levels were found to be
low (p=<0.001, p<0.01). In inactive BD, serum NE level were
higher than controls (p<0.05), while serum MPO, adjusted
serum MPO and adjusted serum cit-H3 levels were lower
than controls (p<0.05, p<0.001, p<0.05, respectively). No
difference was found in salivary NETosis findings between
patient groups and control. Serum and saliva cf-DNA
levels showed a decrease in longitudinal follow-up towards
remission (p<0.01, p<0.05) (Figure 1). Similar results were
also observed in vascular active patients. Serum and saliva
cf-DNA positively correlated with C-reactive protein and
erythrocyte sedimentation rate, while adjusted serum MPO
and cit-H3 negatively corraleted (p<0.05).

Conclusions: NETosis findings showed changes in
association with systemic and/or local activity of BD patients
in relation to the disease manifestations. Especially, cf-DNA
levels potentially indicated the local and systemic disease
activity, and NE level was high in both active and inactive
periods. Changes of the findings after adjustment of the
results according to the peripheral blood neutrophil counts
may indicate that the NETosis findings detected in serum
could be related to high neutrophil turnover in the active
phase of the disease. Further studies are required to clarify
the mechanism of the low adjusted serum MPO and cit-h3
levels, particularly in the active patients, and the biomarker
potential of NETosis findings in BD.

References: 1. Le Joncour A et al. Clin Immunol.
2023;250:109318.

Disclosures: None.

Figure 1. The levels of NETosis findings in groups and changing
in longitudinally followed-up.
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Hyperhomocysteinemia in takayasu arteritis - genetically defined or burden of the proinflammatory state?

Eduarda Bonelli Zarur', Faustino Peron Filho', Allan Chiaratti?, Gerson Keppeke', Vania D’Almeida’, Alexandre Wagner Silva De
Sozua'.

"Universidade Federal de Sdo Paulo - UNIFESP, Sdo Paulo, Brazil: 2Universidade Federal de Sdo Paulo - UNIFESP, SP, Brazil.

Background/objectives: Patients with Takayasu arteritis (TAK) present higher plasma homocysteine (Hcy) concentrations
compared to controls, and elevated homocysteinemia has been shown to be a risk factor for ischemic arterial events (IAE) in TAK
patients (1,2). This study aims to compare the frequency of single nucleotide polymorphisms (SNPs) of genes involved in the
Hcy metabolism pathway between TAK patients and controls and to analyze associations with Hcy levels, TAK features and IAE.

Methods: This is a cross-sectional study including TAK patients and controls. We collected data about risk factors for
hyperhomocysteinemia (HHcy), cardiovascular disease (CVD), and IAE in both groups. The following SNPs of the enzymes
methylenetetrahydrofolate reductase (MTHFR) (e.g., C677T and A1298C), methionine synthase reductase (MTRR) (e.g., A66G),
methionine synthetase (MTR) (e.g., A2756G) and reduced folate carrier (RFC-1) (e.g., G80A) were investigated by the Sanger
sequencing technique, and plasma Hcy was measured by high-performance liquid chromatography.

Results: Seventy-three TAK patients and 71 controls with similar median age were included. TAK patients had a higher
frequency of risk factors for CVD and HHCy, i.e., obesity, sedentarism, arterial hypertension, and proton pump inhibitor use (p
< 0.05). However, they were also more frequently in use of folic acid, acetylsalicylic acid, and statins (p < 0,0001). IAE were
observed in 31.5% of TA patients and only one control presented a previous cerebrovascular accident. There were no significant
differences between both groups regarding the frequency of individual SNPs. Patients had higher Hcy levels than controls (13,85
+ 5,61 ymol/L vs. 8,61 + 4,00 umol/L; p < 0,0001); however, Hcy levels were neither associated with IAE in TAK patients nor with
the carriage of any of the SNPs. Nevertheless, patients who presented both SNPs of the MTHFR gene in heterozygosis showed
higher Hcy levels than those carrying the wildtype [19.03 + 4.10 mmol/L vs. 13.39 + 5.45 mmol/L; p = 0.010] while no difference
was seen in controls (p = 0.591). In addition, no relations were observed between SNPs carriage and IAE in TAK, but there was
a trend towards higher Hcy levels among patients in remission (11.53 + 5.28 ymol/L vs. 14.62 + 5.59 ymol/L; p = 0.054). Finally,
TAK was an independent risk factor for HHcy [Odds ratio (OR) = 10.2; 95% confidence interval (Cl): 4.162-25.002; p < 0.0001]. No
continuous variables correlated with plasma Hyc concentration in the multivariate linear regression model.

Conclusions: This study confirms that TAK patients present a higher level of Hcy; however, HHyc is not due to a higher
frequency of SNPs in genes encoding Hcy metabolism enzymes. HHcy found in TAK patients seems to be due to the TAK itself
and not genetic factors. This study did not confirm the relation between higher Hcy levels and IAE in TA patients. The higher
Hcy levels in TA might be due to the burden of chronic arterial inflammation in TAK. Further studies are needed to unravel the
pathogenesis of HHyc in TAK.

Financial support: CNPq 425567/2018-4.

Disclosures: None.
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Induced pluripotent stem derived neutrophils from patients with ANCA vasculitis recapitulate genetic
influence on PRTN3 gene expression
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Background/ Objectives: A common characteristic of patients with ANCA vasculitis is elevated autoantigen gene expression.
Elevated gene expression of PRTN3 in patients is associated with a genetic variant (rs62132293) identified as a risk allele for
PR3-ANCA (1) and risk allele for relapse among patients with PR3-ANCA disease (2). To test the hypothesis that the PRTN3
risk allele directly impacts PRTN3 gene expression we derived induced pluripotent stem cells (iPSCs) from patients with ANCA
vasculitis who were homozygous for either the risk (G/G) or non-risk (C/C) allele or heterozygous (C/G).

Methods: Erythroblasts were expanded from peripheral blood mononuclear cells of 6 patients with ANCA vasculitis and
reprogrammed into iPSCs using Sendai Virus encoding the Yamanaka reprogramming factors. Transduced cells were cultured on
inactivated mouse embryonic fibroblast and after 2 weeks, colonies with typical stem cell morphology were expanded on Matrigel
and chemically defined medium. Pluripotency was confirmed by immunofluorescent staining. Trilineage differentiation potential
was evaluated with the TagMan hPSC Scorecard Panel assay. For neutrophil differentiation, iPSC clones were differentiated into
hematopoietic progenitor cells (HPCs) over 12 day culture in STEMdiff Hematopoietic medium. At day 12 HPCs were harvested
and transferred to RPMI medium containing granulocyte colony stimulating factor (G-CSF) to induce neutrophil differentiation.
Cells were collected on days 0-4 for cytospins, which were stained with Giemsa or used for immunofluorescence to detect MPO
and PR3 protein. RNA was isolated on days 0-4, and MPO and PRTN3 gene expression were measured by quantitative real time
PCR (qRT-PCR).

Results: Six cell lines reprogrammed from patient erythroblasts expressed pluripotency markers indicating derivation of
iPSCs. In vitro neutrophil differentiation of iPSCs resulted in neutrophil progenitors as early as day 1 of differentiation, and over
4 days of culture in G-CSF there was a progressive increase in cells with segmented nuclei, characteristic of mature neutrophils.
MPO and PR3 protein and gene expression were detected starting at day 1 of neutrophil differentiation, and expression persisted
over 4 days of culture. PRTN3 gene expression was 2-fold greater in iPSC-derived neutrophils from patients homozygous for the
risk variant (G/G) compared to expression in iPSC-derived neutrophils from patients homozygous for the non-risk variant (C/C).
PRTN3 gene expression was intermediate in heterozygous (C/G) iPSC-derived neutrophils (Figure).

Conclusions: Patient specific iPSCs that carry the PRTN3 risk or non-risk variant recapitulate the pattern of PRTN3 gene
observed in patients. This supports a genetic basis for increased gene expression. These patient derived iPSCs will be valuable
for testing strategies to suppress autoantigen gene expression.

PRTN3 gene expression in iPSC-derived neutrophils
from patients with ANCA vasculitis
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Transcriptomic and proteomic impact of blocking GM-CSF receptor with mavrilimumab versus blocking IL-6
receptor with tocilizumab on ex vivo-cultured arteries from patients with GCA
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Background: After decades of glucocorticoid (GC) monotherapy and modest effect of adjuvants, TCZ has demonstrated
efficacy in reducing relapses and sparing GC but complete discontinuation is successful in half of the patients only. Additional
targeted therapies are emerging and are in advanced stages of development. Identifying the best treatment for patients requires
a deeper understanding of the impact of targeted therapies on vascular inflammation.

Objectives: To investigate transcriptomic and proteomic changes induced by Mavrilimumab (MAV) or Tocilizumab (TCZ) in
ex-vivo cultured arteries from patients with GCA.

Methods: Temporal artery sections
obtained for diagnostic purposes from
27 patients with biopsy-proven GCA
and 6 controls were cultured ex-vivo
and exposed to placebo, MAV, or TCZ
(both at 20 pg/mL) for 5 days. mRNA
expression was analyzed with Nanostring
Inflammation panel (250 transcripts) and
validated by RT-PCR. Changes in tissue
protein expression were determined
by immunofluorescence and proteins
in the supernatant were assessed
with a human protein array (GS640,
Raybiotech). Normalised data were
analysed using R Studio 4.0.5, and
paired Wilcoxon tests were applied to
each comparison group. GSEAs were
conducted with GSEA software (v4.3.2)
using the pre-ranked modality and
log2FC results as input data.

Results: 89 transcripts were
differentially expressed between
GCA-involved and control arteries.
21 transcripts were affected by MAV
and 5 by TCZ. Differentially expressed
genes were validated by RT-PCR with
concordant results. Tissue expression
of the proteins encoded by the
transcripts more significantly affected
by MAV (MRC1, CD40) showed similar
differences. GSEA study revealed a
potent effect of MAV on chemotaxis,
IFNg, IL-6 and IL-10 dependent pathways (Fig1A) while TCZ impact was lower (Fig 1B). Proteomic analysis of the artery culture
supernatants disclosed higher number of proteins regulated by MAV (111) compared to TCZ (21). Blocking GM-CSF receptor
modulated proteins involved in chemotaxis, adhesion, and cytotoxicity, among others. Blocking IL6receptor mainly impacted
proteins regulated by IL6 and IL12 pathways.

Conclusion: MAV and TCZ have different impact on cultured arteries from patients with GCA, with some overlapping
effects. In our experimental conditions and with the transcript and protein sets analyzed, MAV has a more potent impact than
TCZ downregulating inflammatory pathways. Investigating the impact of current and emerging targeted therapies on vascular
inflammation may contribute to more tailored treatments for patients with GCA.

Disclosures: MCC: research grant from Kiniksa; consulting/educational fees from GSK, AstraZeneca, AbbVie and CSL-Vifor.
JFP is employee/stockholder of Kiniksa Pharmaceuticals, and inventor on patent applications related to mavrilimumab. Funding:
Kiniksa Pharmaceuticals, Ltd. MCC and MCB: AEI (PID2020-114909RB-100); FK: ITN-HELICAL (MSC actions No813545).
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Interleukin-6(IL-6)/IL-6 receptor and persistence of inflammation in Giant Cell Arteritis. Effects of IL-6 receptor
blockade with tocilizumab
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Background/objectives: Blocking interleukin-6 (IL-6) receptor (IL-6R) with tocilizumab (TCZ) has demonstrated effectiveness
in reducing Giant Cell Arteritis (GCA) flares and sparing glucocorticoids (GCs) but little is known about the functional role of IL-6 and
the impact of TCZ on signalling pathways and cell responses in GCA vascular lesions. The impact of TCZ on imaging abnormalities
is confounded by concomitant GC use and there is a concern about whether TCZ really modifies vascular inflammation or provides
a valuable symptomatic relief only.

The aim of this study was to explore expression and functional roles of IL-6 and IL-6R in GCA and to assess effects of TCZ
on GCA vascular lesions.

Methods: 29 GCA temporal artery biopsies (TABs) and 16 normal TABs were included. TAB sections were cultured with or
without TCZ (10ug/mL, Roche) or with control IgG (10ug/mL, Sigma). mRNA encoding candidate molecules (n=40) according to the
current pathogenesis model, which included transcription factors, cell markers, cytokines, chemokines, adhesion molecules, growth
factors, metalloproteases, and matrix proteins, were explored by qRT-PCR and protein was assessed by immunofluorescence or
western blot in tissue or ELISA in the supernatants. Adhesion and chemotaxis assays were also performed.

Results: IL-6 and IL-6 R expression by inflammatory cells and resident cells (vascular smooth muscle cells [VSMC] and
endothelial cells) is increased in GCA tissue. TCZ treatment decreased expression/phosphorylation of STAT3 and reduced
expression of STAT-3-dependent molecules including SOCS3, CCL-2, ICAM-1(Fig 1 A). Accordingly, TCZ reduced adhesion and
chemotaxis of PBMC to primary VSMC and endothelial cells (HUVEC). In half of TABs, TCZ decreased and in the other half,
increased STAT-1 (Fig 1 B-C) expression/phosphorylation and expression of STAT-1- dependent chemokines including CXCL9
and CXCL10.

Figure 1. mRNA expression (ratio) of most relevant candidate molecules (A) and mRNA expression of STAT1 (B, C)
in GCA cultured arteries treated with or without TCZ or non-immune IgG. STAT1 results are separated according
to whether IL6 blockade increased (B) or decreased (C) STAT1 mRNA levels.

Conclusions: Our results indicate that TCZ has an impact on relevant inflammatory pathways in GCA tissue, probably resulting
in decreased recruitment of inflammatory cells into lesions. Response was not homogeneous and about half of the patients are
able to activate alternative inflammatory pathways in their lesions as a potential escape mechanism to TCZ.

Disclosures: MCC: research grant from Kiniksa; consulting/educational fees from GSK, AstraZenecaA AbbVie and CSL-Vifor.
Funded by AEI (PID2020-114909RB-100) and the Vasculitis Foundation; FK: ITN-HELICAL (MSCA No0.813545).
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Complement activation in anti-GBM disease before and after treatment with imlifidase
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Skane University Hosptial, Lund, Sweden.

Background: The involvement of the complement system in anti-glomerular basement membrane (GBM) disease is well
known, but in-completely characterized. The ability of autoantibodies to trigger the classical pathway is evident, but the lectin and
alternative pathway also appears to be of importance (Tang et al., 2023). We studied complement activation in patients treated
with imlifidase, which leads to rapid IgG depletion, using prospectively collected samples from a clinical trial, to elucidate the role
of complement in anti-GBM disease.

Figure 1 Products of complement activation (C4d/C4 (A), C3bBbP (B) and TCC (C)) in anti-GBM disease patients in
the GOOD-IDES-01 trial. C4d/C4 before and immediately after treatment with Imlifidase for the entire group (D). TCC
levels in patients double positive for ANCA (red) or single positive for anti-GBM (blue) (E). Significant differences (p<0.05)
according to Friedmann’s test (A-C), Wilcoxon’s signed rank test (D) and Mann Whitney U-test (E) are indicated by *.
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Methods: The GOOD-IDES-01 trial included 15 anti-GBM disease patients treated with one dose imlifidase in addition to
standard therapy with 6 months follow-up (Uhlin et al., 2022). C4 and complement activation products (C4d, C3bBbP and terminal
complement complex (TCC)) were measured using ELISA based on monoclonals reacting with neoepitopes formed during
activation. A C4d/C4 ratio was calculated to correct for removal of C4d by plasmapheresis. Friedman’s test, Wilcoxon’s signed
rank test and Mann-Whitney U-test were used for statistical analysis.

Results: The ratio of C4d/C4 decreased rapidly from its pre-dose level (Figure 1A). The level of TCC decreased more slowly
and remained above the reference level throughout the trial (Figure 1B). C3bBbP was above the reference level before treatment
and remained on similar levels throughout the trial (Figure 1C). Immediately following treatment with imlifidase an increase in C4d/
C4 (0.004 vs 0.007, p=0.02), but not C3bBbP or TCC, was observed (Figure 1D). However, this increase was transient and on day
3 C4d/C4 was lower than before treatment with imlifidase (0.002 vs 0.004, p=0.03) (Figure 1D). Six patients in the GOOD-IDES-01
trial were double positive for ANCA and these patients showed a tendency to higher TCC levels compared to single positive anti-
GBM patients (2.7 CAU/mL vs 1.7 CAU/mL day 10, p=0.005), but there were no differences in C4d/C4 or C3bBbP (Figure 1E).

Conclusions: Complement activation through the classical pathway ceased rapidly after imlifidase administration. Even
though the activation of the total system decreased during the first 3 weeks of treatment, it remained elevated throughout the trial.
The reason for this activation and its importance for disease progression and prognosis remain undetermined, but factors related
to ANCA may be of importance in double positive patients.
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Increased miRNA-184 expression is linked to inflammatory cell death in Granulomatosis with Polyangiitis
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Background/ Objectives: Granulomatosis with polyangiitis (GPA) is characterized by extravascular necrotizing granulomatous
inflammation and systemic anti-neutrophil cytoplasmic autoantibody (ANCA) — associated vasculitis'. Dysregulated cell death and
tissue damage has major impact on perpetuating the chronic inflammation in GPAZ2. Preliminary work has shown that microRNA-184
(miR-184) is upregulated in GPA. In this study, we aimed to identify potential cellular sources of miRNA-184 in GPA. Furthermore,
we investigated the role of miR-184 in the context of inflammatory cell death and potential regulation of the autoantigen proteinase
3 in granulocyte cell models.

Methods: NB4 cells were differentiated by all-trans retinoic acid for 24h. Granulocyte-like differentiation was analyzed by
FACS, gPCR and western blot. Endogenous miR-184 expression was examined by qPCR. miR-184 and GPADH miRNA control
was transfected using lipofection. Downregulation of target genes and proteins were analyzed by qPCR after 24h and by western
blot after 48h. In U937 cells apoptosis and necroptosis was induced and miR-184 expression was analyzed by qPCR. Expression
of cell death markers was confirmed by western blot. The effect of miR-184 inhibition on cell death was investigated by transfection
of miRNA-184-inhibitor and confirmation of cell death marker expression by western blot.

Results: NB4 cells were differentiated into a CD11b+/CD14- granulocyte-like phenotype expressing PR3 mRNA and
protein. Endogenous miR-184 expression was not found. Downregulation of GAPDH by control miRNA was validated on protein
level. However, no downregulation of PR3 on mRNA level or protein level by miR-184 transfection was observed. In contrast,
downregulation of AKT2 on mRNA and protein level by miR-184 was detected. We found expression of miR-184 in circulating
mononuclear cells and granulocytes of the peripheral blood, but there was no significant difference between GPA and healthy
controls. MiR-184 expression was increased in U937 cells after induction of necroptosis but not following apoptosis. In contrast,
inhibition of miR-184 had no direct effect on cell death induction.

Conclusions: In this study we identified peripheral mononuclear cells and granulocytes as a source of miR-184. In addition, we
showed that miR-184 regulates AKT2, but not PR3 mRNA in a granulocyte model. Moreover, we found a necroptosis-associated
increase of miR-184 expression suggesting a potential link between up-regulated miR-184 and inflammatory cell death in GPA.
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Identification of Antibodies against Peroxidasin in Human and Experimental Glomerulonephritis
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Background / Objectives: Peroxidasin (Pxdn) is an extracellular matrix (ECM) haem peroxidase, primarily expressed in
tissues undergoing active remodelling, such as during development, wound healing, and tissue repair. It functions by forming
covalent crosslinks within type 4 collagen called sulfilimine bonds, contributing to the structural integrity and stability of the ECM
whilst also providing immune privilege (1). Autoantibodies to peroxidasin have previously been identified in patients with anti-
glomerular basement (GBM) disease and MPO-ANCA associated vasculitis (MPO-AAV) (2).

Methods: We utilized ELISA to quantify circulating anti-Pxdn IgG in patient sera (anti-GBM disease, AAV) and in an experimental
autoimmune glomerulonephritis (EAG) rat model. Recombinant rat peroxidasin (expressed in HEK293 cells) and commercial
human peroxidasin (Origene) were used for ELISA coating. Antibody specificity was validated via immunoblotting. Kidney tissue
expreesion of Pxdn and smooth muscle actin (SMA) was assessed using indirect immunofluorescence (IF).

Results: Circulating anti-Pxdn IgG antibodies were detected in 29.4% of anti-GBM disease patients (15/51), 14.2% of active
MPO-AAV patients (2/14), and no active PR3-AAV patients (0/6) (Fig 1A). In EAG rats, anti-Pxdn IgG was detected by day 28
(peak glomerular injury) in 86.7% (13/15) of rats (Fig 1B). Notably, anti-Pxdn antibodies emerged later than anti-a3(IV)NC1
antibodies, detectable from day 7. Immunofluorescence in EAG kidney tissue revealed Pxdn expression in areas of glomerular
injury and crescent formation with increased expression as glomerular injury worsened. Pxdn partially co-localised with SMA (Fig
1C).

Figure 1. (A) Circulating anti-pxdn antibodies in patients with anti-GBM disease and AAV. (B) Circulating anti-pxdn
antibodies in EAG rats. (C) Glomerular expression of pxdn and SMA 14 and 56 days after EAG induction. Original
magnification 20x, Pxdn-green SMA-red

(A+B) Dotted line represents mean +2sd for HV and CFA respectively.

Conclusions: We confirm the presence of anti-Pxdn antibodies in patients with glomerular disease. In EAG, the emergence
of anti-Pxdn antibodies followed a3(IV)NC1 antibodies, and glomerular Pxdn expression manifested only post-disease onset,
thus, we suggest anti-Pxdn antibodies may arise by a process of inter-molecular epitope spreading in the diseased glomerulus.

References:
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Comparative analysis of phenotypic and functional properties of LDNs in AAV, sepsis and lung cancer
patients
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Trinity College Dublin, Dublin, Republic of Ireland.

Background: Aberrant neutrophil activation is one of the key contributing factors in the ANCA vasculitis (AAV) immunopathology.
A distinct subset of neutrophils is increased in AAV patients and associated with disease severity. This neutrophil subset is termed
low-density neutrophils (LDNs), because they appear in the PBMC fraction of density-separated blood. LDNs have been reported
in several conditions including sepsis, cancer and infection and are reported to perform distinct functions. However, it is yet
unknown whether these populations are merely a response to emergency granulopoiesis or distinct neutrophil subsets within
disease-specific adaptations. Therefore, we have applied a similar approach to isolating and studying these cells in different
inflammatory conditions to understand whether LDN populations in AAV patients differ from those in sepsis and cancer patients.
We hypothesized that these neutrophil subsets represent a disease-specific response and possess distinct phenotypic and
functional characteristics depending on the disease context.

Methods: LDNs and normal-density neutrophils (NDNs) were isolated using density separation and analysed by multiparametric
flow cytometry in patients with active AAV, sepsis, lung cancer and healthy controls. The phenotyping panel included CD15,
CD66b, CD16, CD10, CD62L, CD63, PD-L1, LOX-1, CXCR2 and CXCR4. We used dimensionality reduction technique to
identify altered neutrophil populations in whole blood within each cohort. We subsequently identified the relative composition
of altered phenotypic signatures in LDN and NDN populations within each cohort. We then assessed the production of reactive
oxygen species (ROS), neutrophil extracellular traps (NETs) and MPO degranulation in LDNs and NDNs following PMA and fMLP
stimulation using dihydrorhodamine123 DNA dye-based NETosis assay, and MPO ELISA respectively.

Results: We found that the
frequency of LDNs and com-
position significantly differed
between AAV, sepsis and lung
cancer patients. CD62L expres-
sion is significantly upregulated
in sepsis LDNs compared to
AAV and sepsis. LDNs upregu-
late CD15 and CD63 expression
and downregulate CD62L ex-
pression across all patient co-
horts. UMAP analysis of whole
blood neutrophils resulted in
distinct clusters suggesting het-
erogeneity between the patient
groups. Distinct disease-associ-
ated populations were identified
in AAV patients. Upon further
examination, these altered neu-
trophil phenotypes were found to
be enriched in LDNs from AAV
patients. In addition to pheno-
typic differences, our findings
also suggest that LDNs possess
distinct functional abilities in this
disease, with LDNs from cancer
patients displaying higher ROS
production and sepsis LDNs dis-
playing enhanced MPO degran-
ulation.

Conclusion: Our findings
suggest that LDNs from AAV,
sepsis and lung cancer display
unique disease-specific pheno-
typic and functional features.
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FTY720 ameliorates experimental MPO-ANCA-associated vasculitis by regulating fatty acid oxidation via
the neutrophil PPARa-CPT1a pathway

Zhi-Ying Li, Rui-Xue Wang, Luo-Yi Wang, Ming-Hui Zhao, Min Chen.
Peking University First Hospital, Beijing, China.

Objectives: Increasing studies demonstrated the importance of C5a and anti-neutrophil cytoplasmic antibody (ANCA)-
induced neutrophil activation in the pathogenesis of ANCAassociated vasculitis (AAV) [1]. Sphingosine-1-phosphate (S1P) acts
as a downstream effector molecule of C5a and enhances neutrophil activation induced by C5a and ANCA [2]. The current study
investigated the role of a S1P receptor modulator FTY720 in a model of experimental autoimmune vasculitis (EAV) and further
explored the immunometabolism-related mechanisms of FTY720 in modulating ANCA-induced neutrophil activation.

Fig 1: FTY720 exerted an inhibitory effect on ANCA-induced neutrophil activation via the PPARa-CPT1a pathway. (A)
Determination of CPT1a knockdown efficiency by qPCR and Western blot. (B-C) The inhibitory effect of FTY720 on respiratory
burst in differentiated HL-60 cells upon stimulation with 10% serum from AAV patients was reversed by CPT1 antagonist
etomoxir (B) and CPT1a knockdown (C). (D-E) The effect of GW6471 (a PPARa antagonist) on the inhibition of FTY720 on
respiratory burst (D) and NETs formation (E). (F-G) The effect of combination of GW7647 (a PPARa agonist) and etomoxir (a
CPT1 inhibitor) on the inhibition of FTY720 on respiratory burst (F) and NETs formation (G). (H) Representative images of NETs
formation with or without FTY720, etomoxir, GW6471 and GW7647 (Scale bar=50 pum).
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Methods: The effects of FTY720 in EAV [3] were evaluated by quantifying hematuria, proteinuria, crescent formation and
tubulointerstitial injury. RNA sequencing of renal cortex and gene enrichment analysis were performed. The proteins of key
identified pathways were analyzed in neutrophils isolated from peripheral blood of patients with active AAV and normal controls.
We assessed the effects of FTY720 on ANCA-induced neutrophil respiratory burst and neutrophil extracellular traps formation
(NETosis) [4-5].

Results: FTY720 treatment significantly attenuated renal injury in EAV. RNA sequencing analysis of renal cortex demonstrated
enhanced fatty acid oxidation (FAO) and peroxisome proliferators-activated receptors (PPAR) signaling in FTY720-treated rats.
Compared with normal controls, patients with active AAV showed decreased FAO in neutrophils. FTY720-treated differentiated
HL-60 cells showed increased expression of carnitine palmitoyltransferase 1A (CPT1a) and PPARa. Blocking or knockdown
of CPT1a or PPARa in isolated human neutrophils and HL-60 cells reversed the inhibitory effect of FTY720 on ANCA-induced
neutrophil respiratory burst and NETosis (Fig 1).

Conclusions: FTY720 attenuated renal injury in EAV through upregulating FAO via the PPARa-CPT1a pathway in neutrophils,
offering potential immunometabolic targets in AAV treatment.
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3. Am J Pathol. 2009;174(4):1212-20.
4. Arthritis Res Ther.2016;18:2.
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Dynamic alterations of non-classical and intermediate monocytes in patients with ANCA vasculitis

Dominic Ciavatta, Carolina A. Herrera, Eveline Y. Wu, Candace D. Henderson, Kristin B. Kennedy, Lauren Blazek, Yichun Hu,
Susan L. Hogan, J. Charles Jennette, Meghan E. Free, Ronald Falk.

University of North Carolina at Chapel Hill, Chapel Hill, United States.

Background/ Objectives: Monocyte subsets are key mediators of inflammation and implicated in the pathogenesis of ANCA
vasculitis; however, it is unknown if the balance in monocyte subsets contributes to disease. We addressed whether alterations in
circulating monocyte subset frequencies are accompanied by transcriptional changes that may implicate pro- or anti-inflammatory
pathways during disease, and whether they are associated with renal disease.

Methods: Peripheral blood mononuclear cells (PBMC) were isolated from 53 patients with ANCA vasculitis and 31 healthy
controls, according to IRB guidelines. Monocyte subsets (classical, intermediate, and non-classical) were isolated by fluorescence
activated cell sorting based on surface expression of CD14 and CD16 from cryopreserved PBMCs of patients (4 active; 4
remission) and healthy controls (N=4). RNA was purified from isolated monocyte populations and analyzed by RNA sequencing.
Peripheral blood and urinary monocyte subset frequencies and monocyte lymphocyte function-associated antigen (LFA-1; CD11a/
CD18) surface protein expression were quantified by flow cytometry. Serum and urinary soluble intercellular adhesion molecule 1
(sICAM-1) levels were measured by ELISA.

Results: The frequency of classical monocytes was similar between patients and healthy controls. We confirmed, compared
to healthy controls, the percentage of intermediate (pro-inflammatory) monocytes was increased during active disease (p=0.005)
(1). We found a concomitant decrease in non-classical (anti-inflammatory) monocytes (p=0.009). RNA-seq analysis of purified
populations of classical, intermediate, and non-classical monocytes revealed modest transcriptional differences between healthy
controls and patients. However, gene set enrichment analysis of differentially expressed genes between intermediate and non-
classical monocytes from active patients identified integrin signalling as the top significantly enriched pathway. We detected
changes in integrin signaling by measuring surface expression of b2-integrin LFA-1 on monocyte subsets and found significantly
less LFA-1 only on intermediate monocytes from patients with active disease compared to healthy controls (p=0.002). The ligand
for LFA-1, sICAM-1, was significantly increased in the serum of ANCA vasculitis patients with active renal disease compared to
healthy controls (p=0.0002). The increased sICAM-1 in active patients with renal disease prompted us to measure total CD14+
monocytes in urine. We found a striking increase in CD14+ monocytes in urine compared to peripheral blood of patients (p=0.001)
but not in healthy controls. In patients, with active renal disease we observed elevated urinary sICAM-1 and the inflammatory
marker soluble CD163.

Conclusions: The altered frequencies in monocyte subsets suggests the inflammatory state during active disease is promoted
by alterations in pro- versus anti-inflammatory monocytes. Reduced LFA-1 on pro-inflammatory intermediate monocytes during
active disease is consistent with an activated phenotype and is associated with renal inflammation.

References:
1. Sci Rep. 2015; 5:11888.
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PD-1, PD-L1 and PD-L2: performance of immune checkpoint molecules in ANCA vasculitis

Paula Anton Pampols’, Laura Martinez Valenzuela', Loreto Fernandez?, Francisco Gomez Preciado’, Montserrat Goma3, Xavier
Fulladosa', Josep Maria Cruzado', Joan Torras', Juliana Draibe".

'Department of Nephrology, Bellvitge University Hospital., Hospitalet de Llobregat, Spain; ?Department of Nephrology, Hospital
Universitario de Navarra, Pamplona, Spain; 33Department of Pathological Anatomy, Bellvitge University Hospital., Hospitalet de
Llobregat, Spain.

Background: The PD-1/PD-L1/PD-L2 axis known as the immune checkpoint (IC) pathway promotes immunotolerance [1].
Dysregulation of IC molecules has been described in several autoimmune diseases [2] [3], however, little is known about the role
of ICs in anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV). This study aims to assess the role of the IC
pathway in the pathophysiology of AAV and to evaluate its potential as a biomarker of disease activity.

Methods: We recruited 88 AAV patients followed at our centre (42 acute and 46 remission phase). Then, we included
30 patients from another institution as an external validation cohort (16 acute and 14 remission stage). We collected serum
and urine and separated peripheral blood mononuclear cells (PBMC) at the time of recruitment. We performed a lymphocyte
stimulation test under 3 conditions: 1) without additional stimulation 2) stimulated with MPO or PR3 antigen 3) stimulated with
phytohaematoglutinin. We obtained the cell culture supernatant by centrifugation. Using a multiplex assay, we measured the
concentration of the soluble fraction of PD-1, PD-L1, and PD-L2 in serum(s), urine(u), and in the cell culture supernatant (SN) of
AAV patients and healthy controls (HC). Finally, we analysed the expression of PD-1 and PD-L1 in kidney biopsies from 6 patients
in the diagnostic phase by immunochemistry.

Results: The concentration of sPD-1 and sPD-L1 was significantly higher in AAV compared to HC (p=0.007 and p<0.0001).
Regarding urine, we detected lower levels in uPD-1 and uPD-L2 in AAV compared to HC (p<0.0001 and p=0.0075). The serum
and urine findings were confirmed in the validation cohort. Baseline (unstimulated) production of soluble PD1 by PBMCs from
patients with AAV was lower compared to PBMCs from HC (p= 0.0074). In the same line, when stimulated with MPO or PR3,
PBMCs from AAV patients produced less PD1 in comparison to HC (p=0.04). Regarding the histology, patients with more activity
in the renal biopsy had fewer PD-1-positive interstitial cells and a lower staining intensity than patients with more chronic kidney
biopsy lesions.

Conclusions: The alterations in the soluble components of the IC pathway described in this work suggest an alteration in
the immunomodulation of the IC pathway in AAV. Moreover, the sPD-1/sPD-L1/sPDL-2 axis could be a good biomarker to detect
active disease in ANCA vasculitis.
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Overlapping macrophage profiles in PMR bursa and GCA temporal artery biopsies

Angi Zhang, William F. Jiemy, Yannick Van Sleen, Shuang Xu, Maria Sandovici, Elisabeth Brouwer, Kornelis S.M. Van Der Geest.
University Medical Center Groningen, Groningen, Netherlands.

Background: Polymyalgia rheumatica (PMR), an inflammatory disease affecting the shoulder and hip girdles, co-occurs in
50% of giant cell arteritis (GCA) patients [1]. Glucocorticoids have remained the cornerstone treatment for GCA, although targeted
therapies have emerged [2,3]. Nevertheless, relapses are still common, and half of the relapsing patients have PMR symptomsl[4].
Ideally, novel therapies should treat both GCA and PMR. IL-6 targeted treatments for example, have been shown to be effective
for both diseases [2,3].

Macrophages are major players in the immunopathology of GCA, whereas the immune pathology of PMR remains obscure.
Here, we compared macrophage-related immune profiles in PMR- and GCA-affected tissues to identify shared therapeutic targets.

Methods: Subacromial bursa biopsies (SABB) from 12 patients with isolated PMR and temporal artery biopsies (TAB) from
10 patients with isolated GCA were included. To study macrophage phenotypes and functions, immunohistochemistry of SABB
and TAB was focused on macrophage markers (CD68, CD86, CD64, CD206, folate receptor B(FR)) and cytokines (IL-13, IL-6,
IL-12, IL-23, TNF-a, GM-CSF, M-CSF), which were scored semi-quantitatively on a five-point scale (0—4) by two independent
researchers: 0 = no positive cells, 1 = 0-1% estimated positive, 2 = > 1-20% positive, 3 = > 20-50% positive, 4 = > 50% positive.
An average score was calculated. Statistical analysis was performed by the Mann Whitney U test. P values <0.05 were considered
statistically significant.

Results: The number of CD68+ macrophages was comparable in TAB and PMR-affected bursa tissues. The distribution of
M1/M2 markers and co-stimulatory molecules was similar in both types of tissue. Expression of GM-CSF, IL-1, IL-23, M-CSF and
TNF-a was comparable in GCA TAB and PMR SABB. Prominent expression of IL-6 and IL-12A was observed in GCA TAB, but
these pro-inflammatory cytokines were even more intensely expressed in the PMR SABB (Fig.1).

Fig.1 Semi-quantitative scores for macrophage markers and cytokines in PMR SABB and GCA TAB.
PMR SABB: all markers and cytokines n=12. GCA TAB: CD68 n=7, CD206 n=8, CD86 n=6, CD64 n=10,
FRB n=10, IL-1B n=10, IL-6 n=10, IL-12 n=10, IL-23 n=10, TNF-a n=5, GM-CSF n=5, M-CSF n=5. SABB:

subacromial bursa biopsy; TAB: temporal artery biopsy.

Conclusions: Macrophage immune profiles show substantial overlap in GCA and PMR tissue. Macrophage-related markers
and cytokines may constitute therapeutic targets for both GCA and PMR.

Disclosures: K. van der Geest received research support from AbbVie.
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A macrophage-smooth muscle cells axis directs vascular remodeling via the activation of the EGFR pathway
in giant cell arteritis
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Introduction: Giant cell arteritis (GCA) is a granulomatous vasculitis affecting large vessels. The role of monocytes/
macrophages and smooth muscle cells (SMC) appears to be prominent in the pathophysiology of the disease.

Standard treatment is based on glucocorticoids (GC), which are remarkably effective, but do not prevent further deterioration
and major vascular damage. A better understanding of the pathophysiological mechanisms involved in GCA seems necessary for
patient care.

The epidermal growth factor receptor (EGFR) signaling pathway may play a role in inflammatory diseases, SMC migration
and proliferation. Heparin-binding epidermal growth factor (HBEGF) and amphiregulin (AREG) are the best known EGFR ligands
and their role in human inflammatory diseases is emerging in the literature. The aim of this study was to investigate the role of the
EGFR signaling pathway in the pathophysiology of GCA.

Material and methods: Human and cell line
material was used in this study. Serum samples
and temporal artery biopsies (TAB) were
obtained from patients enrolled in the VASCO
(VASculitis COhort) study, a prospective cohort
of patients with systemic vasculitis. Two cell
lines were used: HAoSMC (human aortic SMC)
and THP-1, human monocytes.

Results: Using multiplex immunohisto-
chemical (IHC) technique and cellular quanti-
fication, we found that TAB from GCA patients
expressed significantly higher levels of AREG,
HBEGF, EGFR, and p-EGFR than controls.
Colocalization images showed that AREG,
HBEGF and EGFR were mainly expressed by
infiltrating macrophages and HBEGF, EGFR
and p-EGFR by SMC (Figure).

Using multiplex IHC technique and ELISA
tests, we found that AREG, HBEGF, EGFR
and pEGFR were significantly upregulated
in macrophages than in THP-1, especially in
pro-inflammatory M1-polarized macrophages.
AREG and HBEGF levels were increased in
the supernatant of M1-polarized macrophages
and HBEGEF in the supernatant of M2-polarized
macrophages. AREG and HBEGF were
not elevated in the serum of GCA patients,
suggesting a paracrine and/or autocrine effect.

Stimulation of THP-1 cells with AREG or
HBEGF induced p38 phosphorylation and
activation of the MAPK pathway.

AREG and HBEGF did not increase

inflammatory cytokine production by SMC but

they increased SMC growth and migration in a

live cell assay. AG1478, an EGFR inhibitor, completely stopped SMC migration and growth, suggesting a key role for the EGFR
pathway in SMC proliferation and migration.

Conclusion: The EGFR pathway and its activation by AREG and HBEGF may play a key role in the pathophysiology of
GCA, particularly in the vascular remodeling phase, which is responsible for late complications and is not well targeted by
immunosuppressive therapies. A therapeutic strategy targeting the EGFR pathway or its ligands may lead to a GC-sparing effect
and improved outcomes for GCA patients.
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Investigation of systemic Interferon type | responses in patients with giant cell arteritis and polymyalgia
rheumatica
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Background/objectives: Giant cell arteritis (GCA) and polymyalgia rheumatica (PMR) are two inflammatory disorders within
an overlapping spectrum. Interferon type | (IFN-I) plays a vital role in antiviral response and is involved in immunopathology of
multiple auto-immune diseases such as systemic lupus erythematosus or systemic sclerosis (1). There is circumstantial evidence
that IFN-I plays a role in GCA and/or PMR. This potentially can aid as a biomarker or personalized therapeutic target. This study
investigates the presence of an IFN-I signature in patients with suspected GCA and PMR.

Methods: Patients with suspected GCA or PMR were included. Peripheral blood mononuclear cells (PMBCs) were isolated.
Real-time quantitive PCR (qgPCR) was performed to measure relative expression of five interferon stimulated genes (ISGs)
identified by a literature study (IFI44L, IFI44, IFIT1, MxA and RSAD2). A cumulative IFN-I score based on the ACT of the five
genes was calculated for each patient, and patients were considered IFN-I positive if their score was one standard deviation
higher than the mean score of the GCA negative group. Serum Luminex of IFN related protein markers CXCL10 and Galactin-9
will be performed to verify gPCR results (results available at time of conference).

Results: In total, 50 patients were included, of whom 11 were diagnosed with GCA (GCA+) and 9 were suspected of but not
diagnosed with GCA (GCA-). Furthermore, 20 patients were diagnosed with PMR (PMR+) and 10 patients were diagnosed with
PMR receiving glucocorticoids (GCs) at time of PMBC isolation (PMR-GC). Surprisingly, an IFN-I signature based on the IFN-I
score was not found in any GCA+ or PMR+ patient, however two GCA- patients and one PMR-GC patient had a score higher than
the mean +SD (9.96) of the GCA- group (Figure 1). Looking at individual genes, MxA was significantly decreased in the PMR-GC
group when compared to the control group (p=0.041). For the other genes, no statistically significant differences were observed
between GCA+, GCA-, PMR+ and PMR-GC groups.

Conclusions: An Interferon type | signature was not observed in GCA and PMR patients. The five selected ISGs do not appear
to be increased in the circulation of GCA and/or PMR patients compared to patients who were suspected of but not diagnosed with
GCA. Therefore, our findings imply that IFN-I might not play a role in systemic immunopathology.
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Figure 1 IFN-I scores of individual patients. Patients with a score higher than
9.96 (mean + SD of GCA- group) were considered IFN-I positive.
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A novel cathepsin C inhibitor suppressed development of MPO-ANCA-associated vasculitis in rat model
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Background/ Objectives: MPO-ANCA-associated vasculitis (MPO-AAV) is a systemic small vessel vasculitis with the
production of MPO-ANCA in the serum. Recent studies have revealed that neutrophil extracellular traps (NETs) induced by MPO-
ANCA are critically involved in its pathogenesis [1], and that neutrophil elastase (NE) plays an essential role in NET formation [2].
Cathepsin C (CatC) functions as a key enzyme in the activation process of several serine proteases (NSPs) in granulocytes, such
as NE, proteinase 3 and cathepsin G [3] by converting the inactive forms of the NSPs to the active forms. Although glucocorticoids
and immunosuppressive drugs used as the standard of cares can lead remission in MPO-AAV patients, there are remaining unmet
medical needs such as severe side effects, resistance to the treatment and relapse. Therefore, development of new therapeutic
strategies is awaited. The aim of this study is to demonstrate the efficacy of MOD06051, a novel CatC inhibitor, against MPO-AAV,
using an MPO-AAV rat model established previously [4].

Methods: 4-week-old Wistar Kyoto (WKY) rats were immunized with human MPO according to Little’s protocol [4]. The rats
were divided into three groups (n=8 per group), and vehicle (0.5% methylcellulose) or MOD06051 (0.3 or 3 mg/kg bid) was orally
administered every day for 42 days. All rats were euthanized at the end of the study for serological and histological evaluations.

Results: MPO-ANCA was induced in all groups at the same level. The percentage of affected glomeruli including those
with necrotizing and crescentic glomerulonephritis (NCGN), NET-forming neutrophils in the peripheral blood and tissues, and
glomerular neutrophil counts were significantly suppressed by MOD06051 treatment in a dose-dependent manner. Furthermore,
hematuria score, urinary NGAL (Neutrophil Gelatinase-Associated Lipocalin), tubular erythrocyte cast counts, and pulmonary
hemorrhage foci were significantly decreased in the 3 mg/kg of MODO06051 treated group with the similar trends in 0.3 mg/kg
group.

Conclusions: A novel CatC inhibitor MOD06051 suppressed NET formation in the MPO-AAV model rats, resulting in
amelioration of MPO-ANCA-induced tissue destruction, including NCGN and tubular interstitial damage in the kidneys and disorder
of alveolar septal capillaries in the lungs. MODO06051 appears to be a promising agent for treatment of MPO-AAV patients.
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Expansion of TCRB clonotypes contributing to recognition of viral peptides in nasal tissue indicates active
granulomatosis with polyangiitis
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Background / Objective: In ANCA vasculitis antigen-specific T lymphocytes recognizing exogenous (e.g. infectious agents)
or endogenous [e.g. myeloperoxidase (MPQO) and proteinase 3 (PR3) peptides] molecules mediate disease mechanisms."
Sequencing of the TCR repertoire has been used to identify TCRap binding regions of MPO- and PR3-reactive T cells in ANCA
disease.??® To search for potential antigen-specific T cells in granulomatosis with polyangiitis (GPA), the TCRp repertoire of PBMC
and nasal tissue samples was analysed, using next generation sequencing (NGS).

Methods: Epidemiological (age, gender) and clinical (BVAS3.0, PR3-ANCA, organ involvement, medication) data of GPA
patients (n=7) at the time of sampling were recorded. Both, paired and unpaired PBMC and nasal tissue samples derived from
GPA patients were subjected to RNA isolation followed by NGS protocols as described* and bioinformatic analysis of TCRB gene
sequences. Immunohistochemical staining of nasal tissue sections was performed as described.5

Results: In total, 308.334 unique TCRp clonotypes were obtained from peripheral blood and nasal tissue T cells. The TRBV
and TRBJ gene segment composition was similar among the nasal tissue samples. TRBV20-1 and TRB28 belonged to the most
frequently used gene segments in both compartments. While some TCR clonotypes were shared among the peripheral blood T
cells, none were common among the nasal tissue T cells. The majority of high abundant tissue- or blood-derived TCRf clonotypes
have not been described before, apart from two previously identified TCRp chains. Detailed analysis revealed a high overlap with
EBV- and CMV-specific CDR3B sequences. The frequency distribution of the CDR3 length showed an increase of longer TCRf
CDR3 chains (14 — 20 aa) in nasal tissue when compared to peripheral blood. This proposes a local antigenic exposure such as
numerous PR3-expressing cells found in close vicinity to CD3* T cells in nasal tissue.

Conclusion: Abundant TCRf clonotypes in peripheral blood and nasal tissue comprise unknown and two known TCRf
molecules. The latter contribute to recognition of viral peptides, supposedly by CD8* T cells, and their high frequency in combination
with corresponding clinical data suggests that EBV and CMV infections can trigger GPA activity.
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IgA vasculitis (IgAV) affects small vessels and often occurs after a mucosal infection. Patients with IgAV present with purpura
associated with joint, gastrointestinal and renal involvement. Diagnosis is based on invasive procedures such as biopsies of the
tissue injured. Unconventional T cells (UTC) represent a heterogeneous family of T cells characterised by hybrid properties of
both innate and adaptive immunity. They comprise three main lineages including mucosal-associated invariant T cells (MAIT),
invariant Natural Killer T cells (iNKT), and certain subsets of yd T cells (y8T). The role of UTC in the field of autoimmune diseases
has already been supported by numerous experimental and clinical studies. However, their involvement in the pathophysiology of
vasculitis, and more specifically in IgA vasculitis has been poorly studied.

To investigate a potential involvement of these cells, we studied peripheral blood mononuclear cells (PBMCs) of adult patients
from the University Tours Hospital (France) with histologically proven IgA vasculitis prior any corticosteroid treatment. Control
patients with ANCA-associated vasculitis (AAV) and giant cell arteritis (GCA), as well as healthy donors (HC), were also enrolled.

Ten patients with IgAV have been included (Fig 1.A), half of them were women (57%) with a median age of 62 years. Regarding
the frequencies of circulating UTC, no differences were observed in iNKT cells while the frequency of ydT and MAIT cells were
both significantly decreased in IgAV patients (Fig 1.B). Interesting, MAIT cells from IgAV patients displayed a clear phenotype
of activated cells as demonstrated by increased CD69 and PD-1 expression (Fig 1.C). A decreasing trend in MAIT cells during
the course of two others vasculitis, ACG and ANCA associated vasculitis has was also observed. In addition, a higher proportion
of CD4* MAIT in IgAV patients compared with HC was founded (Fig 1.D). Among a large panel of integrins and/or chemokine
receptors potentially expressed by MAIT, a decrease of the expression of CCR6 on the circulating MAIT in patients with IgAV
compared to HC was observed. MAIT cells of IgAV patients were also more prone to produce interferon-y compared to HC.
In parallel, no difference was noted regarding IL-17A secretion (Fig 1.E). Finally, we observed, one month after the vasculitis
diagnosis, a trend towards an increase in the percentage of circulating MAIT cells (Fig 1.F).

We described for the first time a numerical and phenotypic alteration in circulating UTC MAIT cells in IgAV patients. This latter
phenomenon is also observed in others vasculitis such as ACG and ANCA associated vasculitis. The next step is to localise MAITs
in the tissues affected by vasculitis in order to support their role in IgA vasculitis.

Figure 1: A: Frequency of populations included ; B, C: Frequency and phenotype of MAIT cells in HC, in patients with IgAV,
AAV and GCA; D: MAIT population subtypes at baseline ; E: Intracellular staining for IFN-y
and IL-17A of PMA/ionomycin-activated PBMCs.; F: Kinetics of MAIT
cell frequency at whale and one-month follow-up.
Kruskal-Wallis test followed by a Dunn’s multiple comparisons test. *,
P <0.05; **, P <0.01; **, P < 0.001. ns, not significant.
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Background: ANCA associated vasculitis (AAV) is characterised by neutrophil mediated vascular inflammation. Neutrophils
are uniquely deformable enabling them to squeeze through microvasculature. Although in vitro, cells are exposed to 21% O,,
this is supra-normal oxygen tension; 5% O, is representative of in vivo physiological normoxia. Tissue inflammation such as sites
of active vasculitis are profoundly hypoxic with oxygen tension <1%. How biomechanical properties of neutrophils, and hypoxia
contribute to the pathogenesis of AAV is unknown.

Methods: Biomechanical properties of neutrophils were analysed using real time deformability cytometry including from
patients with active AAV (aAAV), AAV in remission (rAAV) or healthy controls (HC). Isolated neutrophils (HC or aAAV) were primed
(TNF) and stimulated with MPO or PR3 ANCA IgG or control IgG (CIgG) in ‘normoxia’ (21% O,), physiological normoxia (5%
O,) or hypoxia (1% O,). Actin polymerisation was assessed by staining with AF488-Phalloidin (F-actin). NETosis was visualised
by staining for H3Cit. Neutrophils were cocultured with glomerular endothelial cells (gEC) to assess EC injury and neutrophil
transmigration.

Results: aAAV neutrophils were
stiffer (less deformable) than rAAV or
HC (Fig 1A). Deformability was lowest
in those with kidney or lung involvement
with strong inverse correlation with
BVAS (r=-0.60, p=0.0002). Stimulation
of HC neutrophils with ANCA decreased
deformability (median 0.086, 0.084,
0.082auforunstim, ClgG,ANCA, p=0.01)
and increased actin polymerisation
with filopodia formation (median area
F-actin/cell 62.3, 71.9, 85.5, 93.8um?
for unstim, ClgG, MPO-ANCA, and
PR3-ANCA, p<0.0001). ANCA induced
changes in neutrophil deformability &
actin polymerisation were inhibited at
5% O, but enhanced at 1% O, (Fig 1B).
Oxygen tension also impacted neutrophil
function. ANCA induced NETosis was
completely abolished at 5% O, but
enhanced at 1% O, (Fig 1C). gEC
injury following incubation with ANCA
stimulated neutrophils was enhanced
(Fig 1D) and there was 40% increase in
neutrophil transmigration across a geC
monolayer at 1% O, compared to 21%
O,. aAAV neutrophils expressed greater
hypoxia inducible transcripts than rAAV
or HC (Fig 1E) When aAAV neutrophils
were stimulated with ANCA there was
enhanced actin polymerisation and geC

injury compared to HC. In contrast to HC . . s . . .
this was not inhibited by incubation at Figure 1 (A) Neutrophil deformability in patients with AAV (B) ANCA IgG induced

5% O.. actin polymerisation (C) ANCA IgG induced NETosis (H3Cit-red DAPI-blue) (D)

2 VCAM-1 release following gEC/neutrophil co-culture (E) Differentially expressed

genes in aAAV vs rAAV neutrophils with genes in the GO BP term ‘response to
hypoxia’ highlighted.

Conclusions: Increased neutrophil
stiffness in AAV may lead to retention in
pulmonary and renal microvasculature,
increasing potential for neutrophil-EC interactions and microvascular damage. Incubation at physiological normoxia diminished
ANCA induced responses in HC, but not AAV neutrophils, whereas pathological hypoxia enhanced ANCA responses. Hypoxia
at sites of inflamed vasculature may therefore enhance neutrophil induced endothelial injury.
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Activation of endothelial cells and priming of circulating PMN by high serum IgA are required to elicit IgA
vasculitis
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Background: Perivascular deposition of IgA1 immune-complexes (IgA-IC) was thought to be the decisive trigger for neutrophil
(PMN)-mediated damage In IgA vasculitis (IgAV). Since we have demonstrated that perivascular deposition of IgA1 also occurred
in clinically uninvolved skin during remission and that in lesional skin IgA was detected also on intravascular neutrophils, we
have proposed that for elicitation of vessel damage perivascular IgA-IC must be complemented by pre-activation of circulating
neutrophils and of endothelial cells.

Objectives: We want to analyze if flares of IgAV correlate with higher serum levels IgA-IC, binding of IgA to PMN in circulation
and simultaneous activation of endothelial cells.

Methods: Activation of endothelial cells was analyzed by means of expression of adhesion molecules. Serum IgA-IC levels
and IgA-IC binding to PMNs were quantified in IgAV patients and controls. Activation of PMN was evaluated by NET release,
adherence and cytotoxicity assays and in a flow-system to mirror conditions at postcapillary venules. In vitro results were related
to findings in biopsies and a mouse vasculitis model.

Results: In lesional skin with perivascular IgA1 deposition, but not in non-lesional skin with perivascular IgA1 deposition we
detected endothelial expression of E-selection and IgA-positive neutrophils. During acute IgAV flares we found that increased
binding of IgA-IC to circulating PMNs was associated with elevated serum levels of IgA-IC: Both decreased during resolution of
IgAV. IgA-IC binding lowered the threshold of PMN for NETosis. Blocking of FcaRI abolished these effects. In the flow system
intensive NETosis only occurred after PMN had adhered to activated E-selectin expressing or IgA-biiding endothelial cells. Binding
of IgA-IC enhanced tethering of PMN, NET release and NET-mediated injury of endothelial cells. Reflecting these in vitro findings
we visualized NETs in close proximity to endothelial cells and IgA-coated PMN in tissue sections of IgAV patients.

Conclusion: Endothelial expression of E-selectin increased serum levels of IgA-IC as well as binding of IgA to circulating
PMN combine with perivascular deposition of IgA to result in increased adhesion of PMN to endothelium, vigorous NETosis.and
ensuing vessel damage.
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Background/ Objectives: Unusually for an autoimmune disease, ANCA-associated vasculitis (AAV) develops later-in-life.
Despite chronological age being a well-known risk factor for AAV, biological age, a measure of the cellular processes associated
with ageing and superior predictor of age-related morbidity/mortality, has yet to be investigated in the context of AAV. DNA
methylation (DNAm) clocks are considered the most accurate predictors of this measure.

Accelerated biological ageing is associated with chronic, low-grade inflammation called “inflammageing”. A key early step in
AAV development is the activation of innate immune cells by anti-MPO and anti-PR3 autoantibodies (ANCAs). The effect that age
has on cellular responses to ANCAs is unclear.

Hypothesis.

AAV patients experience accelerated biological ageing and the immunological changes associated with this drive AAV
pathogenesis.

Aims
» To measure biological ageing in AAV
patients using an ELOVL2 DNAm clock.

» To explore the effects of age on innate
immune cell function following ANCA
stimulation.

Methods: Blood samples were collected from
untreated AAV patients (n=97) and age-matched
healthy controls (HC; n=24). DNA was extracted,
bisulfite converted and the ELOVL2 sequence
amplified using PCR. Pyrosequencing was used
to measure methylation at 7 CpG probe sites to
estimate DNAm age. PBMCs and neutrophils
were isolated from younger (<35 years) and older
(>60 years) healthy donors and stimulated with
ANCAs. We measured supernatant cytokines by
ELISA, gene expression in cell pellets by gPCR
and NETosis and reactive oxygen species (ROS)
production by flow cytometry.

Results: AAV patients experience
accelerated biological age compared to HC when
measured using an ELOVL2 DNAm clock (Figure
1 A). PBMCs isolated from older individuals
show increased inflammatory gene expression
(Figure 1 B) and cytokine production in response
to anti-MPO compared to younger individuals.
No significant differences in NETosis by ANCA
stimulated neutrophils were seen. Increased
ROS production in response to anti-PR3 was
noted in neutrophils isolated from older compared
to younger donors but no differences in ROS
production with age were shown in response to
ANCA stimulation in monocytes.

Conclusions: AAV patients experience Figure 1. Biological Ageing in AAV. (a.) Methylation surrounding ELOVL2 was
accelerated biological ageing. Age-related measured and multi-linear regression models used to estimate DNAm age in AAV
changes to the immune system may promote patients( (;1;9;) and HC Ign’:§4). (i) Correllation bett)ween DNAr:n age and chrgt;olﬁﬁ;ical

; : ; age. (ii) Difference in m age acceleration between cohorts measured by the
QA\I/ Patlh()gen.iSIS' r']l';eA'rAe\I/atlon?PIEt beftv:teher; residual. (b.) gPCR was used to quantify (i.) /L-6 and (ii.) TNFA gene expression from
. io ogllca . ageing a warrants furthe anti-MPO stimulated PBMCs isolated from younger (n=14) and older (n=14) healthy
investigation. donors. qPCR data is made relative to the housekeeping gene RPL27 and normalized

Disclosures: None. to IgG controls (2:°°°T). Spearman correlation analysis and unpaired t tests were used

to test the correlation coefficients and statistical significance.
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Cytomegalovirus reactivation and renal damage in active ANCA-associated vasculitis
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Background: Cytomegalovirus (CMV) is a widely prevalent herpesvirus, present in over half the population by middle age.
Following primary infection, CMV remains latent but can intermittently reactivate. We have previously shown that asymptomatic
CMV reactivation occurs in 25% of CMV seropositive patients with ANCA-associated vasculitis (AAV) in remission, and that CMV
specific immune signatures driven by CMV reactivation are associated with clinically important outcomes such as increased
infection, increased arterial stiffness and reduced kidney function.

We hypothesised that asymptomatic CMV reactivation may amplify kidney damage in active AAV. To investigate this, we
are undertaking a prospective observational study in newly diagnosed or relapsed AAV to determine the frequency of CMV
reactivation in active AAV and its association with clinical outcomes and CMV driven immune signatures in peripheral blood and
kidney tissue. We report here our findings of an interim analysis.

Methods: Patients were recruited within 14 days of disease presentation. Quantitative CMV PCR of blood and urine samples
was performed at baseline, fortnightly until month 1, monthly until month 6, then 3 monthly until month 12. Clinical data were
collected at each visit. Peripheral blood mononuclear cells are collected at 3 monthly intervals and kidney tissue at diagnosis.

Results: This analysis includes 47 CMV seropositive patients and 20 CMV seronegative patients followed up for a median
duration of 198 days (IQR 99-308). There was no difference in renal involvement or degree of kidney injury between CMV
seropositive and CMV seronegative patients. 49% of the CMV seropositive patients had evidence of asymptomatic CMV
reactivation in blood or urine, with 96% occurring in the first 3 months. Those with CMV reactivation were more likely to have
renal involvement (87 vs. 54%; p=0.014) and had significantly worse kidney function at baseline compared to those without CMV
reactivation (median creatinine 277umol/L, IQR 185-564 vs. 99, IQR 79-219; p=0.002) [Figure 1]. Patients with CMV reactivation
had more proteinuria compared to those with no reactivation (UACR 99.2 mg/mmol, IQR 33.5-325.3 vs. 42.2, IQR 3.8-232.7;
p=0.023). Patients with evidence of CMV reactivation continued to have worse kidney function at 12 months [Figure 1]. A higher
cumulative steroid burden at the time of recruitment was associated with CMV reactivation (p=0.004).

Figure 1: Longitudinal renal function following acute diagnosis of AAV according to CMV serostatus and reactivation:

Conclusions: Asymptomatic CMV reactivation has occurred in half of CMV seropositive patients with acute AAV during
the first 12 months and is associated with worse renal outcomes in these preliminary results. We are currently investigating the
potential mechanisms whereby CMV infection may amplify kidney injury in AAV by assessing CMV driven immune signatures in
peripheral blood and kidney tissue.

Disclosures: This study is partly supported from an Investigator-Initiated Program of Merck Sharp & Dohme Corp (MSD). The
opinions expressed are those of the authors and do not necessarily represent those of MSD.

C.King is funded by an MRC CRTF fellowship.
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Identification of Giant Cell Arteritis Using Plasma Proteome Profiles Integrated with Machine Learning
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Background/Objectives: The availability of diagnostic laboratory tests and specific biomarkers of disease activity for giant
cell arteritis (GCA) remains an unmet need. The purpose of this study was to identify plasma proteins that 1) differentiate patients
with GCA from controls; and 2) associate with disease activity in GCA by utilizing a high-throughput protein screening array.

Methods: This study included patients with GCA (n = 30) from a multi-institutional prospective longitudinal cohort study and 30
age-/sex-/race-matched healthy controls (Fig. 1A). Plasma samples were collected from patients with GCA at two separate time
points: 1) during active disease and 2) during inactive disease. An aptamer-based, multiplex microarray platform (SomaScan®
Assay, Somalogic) measured semi-quantitative abundances of 7,289 proteins in relative fluorescence units. Linear regression
models identified differentially abundant proteins (P-value of the corresponding regression coefficient < 0.01) between patients
with GCA (at either active or inactive disease state) compared with controls while adjusting for potential confounders.

Results: 537 and 781 differentially abundant proteins were identified between active GCA and controls and inactive GCA
and controls, respectively. Among these, 202 and 331 proteins had significantly higher abundances in active GCA and inactive
GCA, respectively (Fig. 1B). In addition, 16 proteins were found to be correlated with physician global assessment (PGA) of
disease activity in active GCA patients (Fig. 1C). A random forest classifier correctly predicted active GCA vs. controls with an
accuracy of 95.0% in 5-fold cross-validation (Fig. 1D). Similarly, in the case of inactive GCA vs. controls, a random forest classifier
distinguished these two groups at 93.3% accuracy.

Conclusions: Plasma proteome profiling in two different disease states of GCA produced highly accurate classification for
distinguishing active and inactive disease states from controls. Future studies will include validating these findings in a larger
independent cohort and with non-GCA disease controls.

Disclosures: None.

Figure 1. (A) Study design overview. (B) Plasma proteins found to have significantly higher or lower abundance
in active GCA and inactive GCA compared with controls (P < 0.01). (C) 16 proteins were significantly associated
with PGA in active GCA. (D) Random forest classifiers could differentiate patients with GCA from controls with
high accuracy in 5-fold cross-validation.
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Gut Dysbiosis with Oral-derived Campylobacter as a Potential Predictor for Aortic Aneurysm Formation and
Progression in Takayasu Arteritis
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Background: Takayasu arteritis (TAK) is an autoimmune large vessel vasculitis that affects the aorta and its major branches,
eventually leading to the development of aortic aneurysm and vascular stenosis or occlusion. The current retrospective
and prospective study aimed to investigate whether the gut dysbiosis exists in patients with TAK and to identify specific gut
microorganisms related to aortic aneurysm formation/progression in TAK.

Methods and Materials: We analysed the faecal microbiome of 76 patients with TAK and 56 healthy controls (HCs) using 16S
ribosomal RNA sequencing. We examined the relationship between the composition of the gut microbiota and clinical parameters.

Results: The patients with TAK showed an altered gut microbiota with a higher abundance of oral-derived bacteria, such as
Streptococcus and Campylobacter, regardless of the disease activity, than HCs. This increase was significantly associated with the
administration of a proton pump inhibitor used for preventing gastric ulcers in patients treated with aspirin and glucocorticoids. Among
patients taking a proton pump inhibitor, Campylobacter was more frequently detected in those who underwent vascular surgeries
and endovascular therapy for aortic dilatation than in those who did not. Among the genus of Campylobacter, Campylobacter
gracilis in the gut microbiome was significantly associated with clinical events related to aortic aneurysm formation/worsening in
patients with TAK. In a prospective analysis, patients with a gut microbiome positive for Campylobacter were significantly more
likely to require interventions for aortic dilatation than those who were negative for Campylobacter. Furthermore, patients with TAK
who were positive for C. gracilis by polymerase chain reaction showed a tendency to have severe aortic aneurysms.

Conclusion and Perspective: A specific increase in oral-derived Campylobacter in the gut may be a novel biomarker of
aortic aneurysm formation/progression in patients with TAK. Since a multi-centre analysis should be warranted for validation of the
above findings, we are now launching a multi-centre study collecting and analysing the faecal and salivary samples of the patients
with TAK from the 20 medical institutes in Japan.

Disclosure: All authors have no conflict of interests to disclose related to this study.
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Association of urinary adhesion molecules derived from endothelial cells and kidney pathology in ANCA-
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Background/ Objectives: Although kidney pathology provides valuable information including diagnosis, severity of kidney
damage and prognosis, kidney biopsy is an invasive procedure carrying a bleeding risk in patients with ANCA-associated
glomerulonephritis (ANCA-GN). Therefore, biopsy is often avoided in some cases with critical condition, and the examination
is unsuitable for frequent follow-up. Thus, non-invasive urinary biomarkers reflecting kidney pathology are highly desirable.
Intracellular adhesion molecule-1 (ICAM-1) constitutively present and vascular cell adhesion molecule-1 (VCAM-1) expressed at
low levels on vascular endothelial cells belong to the immunoglobulin superfamily serving as cell adhesion molecules. Of note,
expressions of both adhesion molecules on the cell surface are induced in response to inflammatory stimuli. The aim of our study
is to evaluate the clinical significance of ICAM-1 and VCAM-1 as urinary biomarkers for ANCA-GN in relation to the pathological
findings.

Methods: ANCA-GN patients who underwent kidney biopsy from nationwide Remission Induction Therapy in Japanese
Patients with ANCA-associated Vasculitis and Rapidly Progressive Glomerulonephritis cohort (RemIT-JAV-RPGN, n = 44) and
from Fujita Health University cohort (FHU, n = 76) were subjected to the current study. Urinary concentrations of soluble ICAM-1
and VCAM-1 measured by enzyme-linked immunosorbent assay (ELISA) were standardized with urinary creatinine (urine ICAM-1
or VCAM-1 to creatinine ratio; UICR or UVCR), and urine VCAM-1 to ICAM-1 ratio (UVIR) were also obtained. We investigated
the association of both biomarkers with kidney pathology.

Results: In RemIT-JAV-RPGN cohort, UVCR was significantly elevated in ANCA-GN cases with interstitial arteriolitis, and
UVIR correlated with the severity of interstitial fibrosis and tubular atrophy (IF/TA). When validated using FHU cohort, similar
associations were observed as UVCR with arterial lesions and as both UVCR and UVIR with the severity of IF/TA. Furthermore,
UVIR was a superior indicator for the assessment of the IF/TA severity to UVCR. In FHU cohort, when categorizing interstitial
damages to interstitial inflammatory cell infiltration (ICI) and interstitial fibrosis (IF), UVIR were consistently increased according
to ICI severity, but not to IF severity. Association of urine ICAM-1 or VCAM-1 with cellular crescents was not observed in either
cohort. ROC analysis demonstrated superior prediction ability of UVIR for IF/TA 225%, with AUC values of 0.872 (95% CI 0.615
—0.902) in RemIT-JAV-RPGN cohort and of 0.758 (95% CI 0.793 — 0.950) in FHU cohort, compared to UICR and UVCR. The
prediction ability of UVIR for IF/TA225% was comparable to that of urine a1-microglobulin to creatinine ratio (Ua1MGCR) which is
an existing marker of interstitial injury, but multivariate ROC analysis of UVIR combined with Ua1MGCR improved the prediction
ability compared to Ua1MGCR alone.

Conclusions: The urinary VCAM-1 is a reliable biomarker that reflects renal disease activity related to acute interstitial
inflammation in ANCA-GN.

Disclosures: None.
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Background: Currently used biomarkers of disease activity in ANCA-associated vasculitis (AAV), including ANCA titers and
inflammatory markers, are often insufficient to guide clinical decision making. Identifying novel biomarkers could improve outcomes
in AAV, in part by individualizing treatment decisions. Prior studies have examined a limited number of potential circulating protein
biomarkers but not been validated. Our objective was to identify circulating protein biomarkers of disease activity in AAV using a
high-throughput platform and to validate these findings.

Methods: Blood samples from patients with AAV were identified from the Mass General Brigham (MGB) Biobank as well as the
MGB prospective registry. Samples from 78 patients were included in the “Discovery” cohort and samples from 65 patients were
included in the “Validation” cohort. We classified disease activity as “Active” or “Remission” at sample collection; details of their
demographics and medical history were manually extracted from the electronic health record (EHR). The Olink high-throughput
inflammation proteomic assay was used to measure 92 circulating protein levels. Measurements of ESR, CRP, white blood cell
(WBC) count, and platelets collected for clinical purposes were extracted from the EHR. Protein levels were normalized and
levels were compared among those with active disease vs remission, adjusted for age, sex, ANCA-type, and steroid use. The
false discovery rate adjusted p-value was assessed using the Benjamini-Hochberg procedure (threshold < 0.05). We used area
under the receiver operating curves (AUCs) and logistic regression (odds ratio, OR) to assess the association of protein levels
with disease activity.

Results: The Discovery cohort mean age was 57.3 years, 55% were female, and 28% had active disease. The Validation cohort
mean age was 60.5 years, 61.5% were female, and 35% had active disease. Five of 92 proteins were statistically significantly
different between active disease and remission in the Discovery cohort: monocyte chemoattractant protein-3 (MCP-3), tumor
necrosis factor superfamily member 14 (TNFSF-14), oncostatin M (OSM), FMS-like tyrosine kinase 3 ligand (FIt3L), and stem
cell factor (SCF). In both the Discovery and Validation cohorts, OSM and TNFSF-14 consistently differentiated active disease
from remission well when comparing AUCs and ORs (Table). These biomarkers performed better than conventional circulating
biomarkers. Five protein biomarkers reported in prior cohorts using different platforms did not differentiate disease activity well.

Conclusion: Using a high-throughput approach, we investigated circulating proteins as potential biomarkers of disease activity.
OSM and TNFSF-14 performed particularly well in both cohorts. These proteins outperformed conventional inflammatory markers.
Study limitations include a small sample size and cross-sectional design. The target specificity of affinity based proteomics will
need to be validated and these findings can be investigated further using longitudinally collected samples. These biomarkers may
also identify novel therapeutic targets.

Disclosures: None.
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Clustering model of 23 antibodies against G protein-coupled receptors (GPCR) identifies two different
subsets of ANCA-associated vasculitis (AAV) with different prognoses
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Background/ Objectives: In vivo signatures of antibodies targeting G protein-coupled receptors (GPCR) have been
described as a novel immunological feature in healthy individuals and in different diseases [1]. For instance, decreased antibody
concentrations against complement-receptors C5a and C3a are detected in ANCA-associated vasculitis (AAV) and associated
with relapse [2]. So far, clustering models of a wide range of antibodies targeting GPCRs have not been determined in AAV.

Methods: To determine circulating antibodies against GPCR (specifically antibodies against receptors for angiotensin AT1
& AT2, ACE-Il, endothelin ETA & ETB, PAR1, adrenaline a1-A, a2-AD, b1-A & b2-A, muscarin M1, M2, M3, M4 & M5, nicotine
N1& N2, chemokines CXC3, CX1, C3a & Cb5a, and cannabinoid CB1& CB2) and analyze their diagnostic and/or prognostic
value using a Kmeans clustering-model, sera of patients with AAV (granulomatosis with polyangiitis [GPA], n=59; microscopic
polyangiitis [MPA], n=9) were analyzed by ELISA. Clinical data including vasculitis activity and damage scores BVAS V3.0 and
VDI, respectively, inflammatory markers (ESR, C-reactive protein), creatinine, PR3-ANCA, MPO-ANCA, and treatment were
assessed at the time of serum sampling and during follow-up for 60 months.

Results: Using Kmeans clustering model, we identified two subtypes of patients with AAV mainly defined by the correlation
with antibody levels of anti-ETAR/anti-C3aR (cluster 1: r=-0.6844, P=0.0006 vs. cluster 2: r=-0.0991, P =0.5430), anti-AT2R/
anti-ETBR (cluster 1: r=0.8047, P<0.0001 vs. cluster 2: r=0.5728, P=0.0001), and anti-M2R/anti-a1-AR (cluster 1: r=0.8554,
P<0.0001 vs. cluster 2: r=0.5529, P=0.0002). There were no differences between both clusters according to inflammatory markers
or clinical findings at baseline. However, patients of cluster 2 were characterized by an increased risk for major relapse (HR: 6.53,
P=0.0372; Figure 1) and need for intensified immunosuppressive therapy (rituximab, cyclophosphamide) during follow-up at 36
and 60 months.

Conclusions: The findings of our study suggest segregation of different AAV-subtypes related to clustering of anti-GPCR
antibodies and may help to identify patients with an increased risk of relapse.
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Figure 1. Kaplan-Meier analysis. Using Kmeans clustering model, two distinct groups of AAV were identified
related to anti-GPCR antibody signature. Whereas no clinical differences were found at baseline,
patients of cluster group 2 presented an elevated risk of relapse with major organ involvement.
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Identification of kidney transcripts associated with prognosis in ANCA-associated glomerulonephritis
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Background/ Objectives: Kidney involvement in ANCA-associated vasculitis (AAV-GN) predicts poor patient and kidney
survival. Deciphering the transcriptomic landscape in AAV-GN may provide insights into pathogenic mechanisms or identify
biomarkers for refining diagnosis and/or prognosis, which would help stratify risk and tailor therapeutic management. We aimed
to investigate the potential prognostic value of kidney transcripts associated with kidney survival.

Methods: This study included adult
patients with AAV-GN from the French
Maine-Anjou Registry. Immune gene
transcript analysis was performed on
RNA extracted from 97 AAV-GN kidney
biopsies using NanoString technology.
Transcripts of interest were selected,
and their prognostic performance
was assessed with respect to current
histological-based classifications.
Following the identification of a possible
role for clusterin (CLU), the relationship
between serum CLU and prognosis was
assessed.

Results: Among the 750 evaluated
transcripts, we identified a 4-gene
signature (XRCC6, PRKCD, TEK, and
CLU) that was strongly associated
with kidney survival (Figure 1A). This
signature predicted kidney survival better
than histological-based classifications
(global C-Index 0.87 vs. 0.65 for Berden
classification or 0.81 for Renal Risk
Score, with better time-dependent AUC
and Brier scores, especially beyond 1
year after diagnosis) (Figure 1B). Among
these 4 transcripts, the expression level
of the CLU transcript had the highest
correlation with glomerular involvement,
kidney function at diagnosis, and
kidney survival. Serum CLU levels
were associated with kidney survival,
especially when assessed at 6 months
from diagnosis (Figure 1C, p = 0.023).

Conclusions: Transcriptomic analy-
sis of kidney biopsies of AAV-GN identi-
fied potential transcripts that may improve
prediction of kidney survival. This tran-
scriptomic signature may help us gain
a deeper understanding of the AAV-GN
pathogenesis and provide insights for
developing new therapeutic options.
References: None.
Disclosures: None.
Figure 1. A: Association between kidney survival and a 3 clusters classification (dendrogram-
hierarchical classification defined clusters) based on the 4-gene expression signature (Sig4).
B: Prognosis performance of Sig4, whether alone or associated with other clinico-pathological
classification. C: Association between Clusterin (CLU) levels assessed in plasma after 6
months from diagnosis and kidney survival.
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Fibrosis and CD-163* macrophages: making a difference between MPO-AAV and PR3-AAV
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Background/Objectives: Anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) is a necrotizing vasculitis
characterised by inflammation of small blood vessels, with the kidney being one of the most affected organs. Its pathogenesis
is a complex, multifactorial process involving inflammation and fibrosis in which macrophages play a crucial role. Macrophages
are plastic cells that can change their phenotype in response to their environment. Infiltration of CD163+ macrophages (anti-
inflammatory) in the interstitium and glomeruli is observed in AAV patients. Clinical and demographic differences between PR3-
AAV and MPO-AAV were observed. We observed that interstitial fibrosis (IFTA) is more pronounced in MPO-AAV than in PR3-AAV.

We aimed to investigate the differences in CD163+ macrophage infiltration and interstitial fibrosis between PR3-AAV and
MPO-AAV.

Methods: Retrospective single-center study of 80 AAV patients (66 MPO-AAV and 14 PR3-AAV) diagnosed by renal
biopsy with at least 1 year of follow-up. Clinical and laboratory variables, ANCA type and renal/patient survival were evaluated.
26 human kidney tissue samples (13 MPO-AAV and 13 PR3-AAV) were stained for CD163+ by immunohistochemistry and
immunofluorescence, and trichrome-stained biopsy slides were used to measure the degree of fibrosis. Histomorphometric
quantification was performed using MetaMorph® software in both cases (Figure 1A). Data analysis was performed under standard
conditions. Statistical significance was defined as P values less than 0.05. All P values were 2-sided.

Results: CD163+ macrophages infiltration in the interstitial space was greater in MPO-AAV than PR3-AAV with statistical
significance (p<0.001), observing an average infiltration area of 0.333% in MPO-AAV than 0.116% in PR3-AAV. Furthermore, IFTA
was higher at diagnosis in MPO-AAV (35.35%) than in PR3-AAV (31,21%) at the diagnosis with a p=0.03 (Figure 1B). However,
a correlation between IF and CD163+ macrophages infiltration was not possible to stablish.

Conclusions: We have observed an increased macrophage infiltrate with an anti-inflammatory and reparative phenotype that
is higher at diagnosis in ANCAS-MPO compared to ANCAS-PR3, the same difference occurs with respect to interstitial fibrosis.
Since the study population is small, no correlations between fibrosis and CD163 macrophage infiltration have yet been found.
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Poster Tour 4C: Diagnosis and classification

Superb microvascular imaging and high frequency ultrasound for vessel wall evaluation in giant cell arteritis
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Background: Ultrasound is a useful tool for diagnose of large vessel vasculitis. New technology, including superb microvascular
imaging (SMI), can visualise neovascularisation in the arterial wall, as well as giving more morphological details of the inflamed
arterial wall. The aim was to evaluate the value of this technique in patients with suspected giant cell arteritis (GCA).

Methods: US of carotid and central arteries, as well as temporal arteries, was evaluated in 120 consecutive patients with
suspected GCA (median age 74 years). Thirteen of these patients had a previous GCA diagnosis, and were investigated for
relapse. A Canon Aplio i800 US system with linear transducer i11LX3 and hockeystick transducer i22LH8 were used. Intima
media thickness (IMT) and vessel wall echogenicity were assessed in all investigated arteries. Temporal arteries were also
investigated regarding compression test, occurrence of neovascularization, and medium echogenic swelling outside the vessel
wall (interpreted as inflammatory oedema).

At least 6 months after US, an experienced rheumatologist assessed the final clinical diagnosis. The diagnosis was based on
both US and clinical parameters.

Results: US revealed inflammatory findings in 33 out of 107 new patients. Two patient had inflammatory findings restricted
to carotid/central arteries. Cranial involvement was observed in 64%. Thirty percent had a combined pattern with ultrasound
inflammatory findings in both cranial and extra cranial vessels. Compression test was positive in all affected temporal arteries. A
low-medium echogenic homogenous wall thickening was seen in all affected temporal arteries (Figure 1a). However, 14 patients
(45 %) depicted a combination with areas of a higher echogenic pattern (Figure 1b).

With SMI, neovascularization was detected in 14 patients (45 %), (Figure 1c).These patients had a more extended inflammation
including an increased number of affected cranial vessels. Medium echogenic areas outside the vessel were seen in 35% (Figure
1d). All patients with positive results at US received a clinical diagnosis of GCA >6 months after US.

In the group with previous established GCA, a medium-high echogenic vessel wall pattern was often seen. However, 3 of these
patients showed signs of active disease (neovascularization and low-medium echogenic walls) interpreted as GCA relapse and
one of these also had neovascularisation.

Conclusion: Modern US equipment, including SMI, can give more morphologic details of the arterial wall and facilitate the
evaluation of inflammatory activity in GCA. Further prospective studies regarding vessel wall appearance during the course of
GCA disease are warranted.

Figure 1. Ultrasound images of GCA affected temporal arteries. a) Low-medium echogenic walls b) Mixed echogenic walls c)
Neovascularization (red arrows) d) Swelling outside the vessel walls (blue arrows).
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Optic nerve sheath enhancement on orbital MRI in giant cell arteritis versus non-arteritic anterior ischemic
optic neuropathy
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Background/Objectives: Differentiating giant cell arteritis (GCA)-related anterior ischemic optic neuropathy (GCA-AION)
from non-arteritic anterior ischemic optic neuropathy (NA-AION) is challenging, particularly since some patients with GCA lack
extra-ocular symptoms. Several case reports describe MRI enhancement of the optic nerve sheath (ONS) in GCA-AION but
studies comparing orbital MRI enhancement between GCA-AION and NA-AION are lacking. This study aimed to assess the utility
of ONS enhancement on dedicated orbital MRI in distinguishing GCA-AION from NA-AION.

Methods: This case-control study included 26 patients (12 GCA-AION, 14 NA-AION) who underwent contrast-enhanced
orbital MRIs within 3 months of symptom onset. Diagnosis of GCA was determined by temporal artery biopsy and/or ACR-
EULAR classification criteria. Two radiologists blinded to clinical data independently evaluated MRIs for ONS enhancement;
discrepancies were resolved during a consensus reading session with remaining disagreements resolved by a third reader.
Groups were compared using Fisher’s exact or McNemar’s test.

Results: Compared to NA-AION, patients with GCA-AION were significantly older, had more extra-ocular cranial symptoms,
but had no difference in visual acuity. On orbital MRI, ONS enhancement was more common in GCA-AION than in NA-AION (67%
vs. 14%, P = 0.01). GCA-associated ophthalmologic exam findings of pallid disc edema or retinal ischemia were seen in 50%
of GCA-AION vs 0% in NA-AION (P < 0.01). Among 6 GCA-AION patients without pallid disc edema or retinal ischemia, ONS
enhancement was seen in 4 (67%) patients. Compared to ophthalmologic exam alone, adding orbital MRI to ophthalmologic exam
significantly increased the sensitivity for GCA-AION (50% vs 83%, P = 0.04) and numerically increased the area under ROC curve
(AUC) although the difference was not statistically significant (AUC 0.75 vs 0.85, P = 0.27) (Figure 1).

Conclusions: Optic nerve sheath enhancement on MRI is more likely to occur in GCA-AION vs NA-AION and was also
observed among GCA-AION patients who lacked typical ophthalmologic exam findings, highlighting the potential additive value of
orbital MRI in detecting GCA-AION. Future studies are needed to validate these results and demonstrate that orbital MRI improves
diagnostic accuracy and patient outcomes.

Disclosures: None.

A. Diagnostic performance of ophthalmologic exam with or without orbital MRI for giant cell arteritis-related anterior
ischemic optic neuropathy.
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B. Example image of optic nerve sheath enhancement on orbital MRI in patient with giant cell arteritis-related anterior
ischemic optic neuropathy.

Figure 1. Optic nerve sheath enhancement on MRI distinguishes GCA-related from non-arteritic
anterior ischemic optic neuropathy. (A) Diagnostic performance of fundus exam with vs without orbital MRI.
Sensitivity for GCA-AION significantly increased upon adding orbital MRI to ophthalmologic examination (P = 0.04).
(B) Example of optic nerve sheath enhancement (arrows) in biopsy-confirmed patient with GCA-AION.
Image is axial post-contrast T1-weighed fat-suppressed MR image.
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Validating the 2022 ACR/EULAR ANCA-associated vasculitis Classification Criteria in a Japanese Cohort
Study; the Japan Collaborative registry of ANca-associated VASculitis (J-CANVAS)
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Background/Objectives: The American College of Rheumatology/European Alliance of Associations for Rheumatology
(ACR/EULAR) developed novel classification criteria for ANCA-associated vasculitis (AAV) in 20223, This is the first study to
validate these criteria in the Japanese population, featuring J-CANVAS, a cohort of AAV patients from multiple institutions and
medical departments in Japan.

Methods: The study included 558 patients diagnosed with Microscopic Polyangiitis (MPA), Granulomatosis with polyangiitis
(GPA), or Eosinophilic Granulomatosis with Polyangiitis (EGPA) based on the 2012 Revised International Chapel Hill Consensus
Conference Nomenclature of Vasculitides (CHCC2012). We investigated the sensitivity and specificity of each criterion, patients
diagnosed with the other two disease subtypes served as the control group.

Results: 335 MPA, 99 GPA, and 104 EGPA patients were enrolled in J-CANVAS. The mean age of patients was 74, 70, 61
years, and the male-to-female ratio was 193(54.4%),54(54.5%),57(54.8%) females, respectively. The sensitivity and specificity
of the novel criteria were as follows; MPA 96.1% - 70.0%. GPA 48.5% - 95.8%. EGPA 84.6 - 98.0%. For the J-CANVAS data,
the specificity of MPA and the sensitivity of GPA are particularly low. Therefore, we re-evaluated the new weighting for Japanese
people using multivariate analysis. The sensitivity and specificity increased by modifying the items as follows; MPA 90.7% -
86.1%. GPA83.7% - 99%. EGPA96.2 - 95.8%.

Conclusions: The 2022 ACR/EULAR ANCA-associated vasculitis Classification Criteria were established referring to the
worldwide cohort study, Diagnostic and Classification Criteria in Vasculitis Study (DCVAS). The sensitivity/specificity of this criteria
is said to be MPA 91%/94%. GPA 93%/94%. EGPA 85%/99%. However, in a Japanese cohort, the sensitivity of GPA, EGPA
and the specificity of MPA seemed to be lower than is described in DCVAS. There may be phenotypic differences between races.
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Background/ Objectives: Multiple factors contribute to diagnostic delay in patients with relapsing polychondritis (RP),
including lack of awareness among healthcare providers, rarity, and disease heterogeneity. Using latent class analysis (LAC),
phenotypic subgroups have been identified in a prospective cohort of patients with RP. ' Identifying these subgroups can help
clinicians to recognize patterns of organ involvement, facilitating prompt diagnosis and treatment. This study aimed to validate
previously identified clinical subgroups using LAC and develop a decision tree algorithm to accurately predict assignment of
individual patients to these subgroups.

Methods: Patients = 18 years old who met diagnostic criteria for RP. All patients had a dynamic chest computerized tomography
(CT) and audiometry. LAC was conducted in two independent prospective cohorts of patients with RP using the following variables:
arthritis, tracheomalacia, bronchomalacia, subglottic stenosis, ear damage, nose damage, eye inflammation, and sensorineural
hearing loss. Ear damage was defined by thickening of the cartilage or cauliflower ear. Nose damage was defined by saddle nose
deformity or nasal septal perforation. Tracheomalacia and bronchomalacia were defined as = 50% airway collapse on dynamic
chest CT. Optimization of latent class models was performed using Bayesian information criterion (BIC) and Akaike information
criterion (AIC). Decision tree analysis was performed to predict latent class group status.

Results: 162 patients with RP were included in this study. Cohort #1 included 102 patients: 92 (90%) females; 93 (91%)
Caucasians; median age 48 years (IQR= 38-59). Cohort #2 included 60 patients: 52 (86%) females; 52 (86 %) Caucasians;
median age 44 years (IQR=38-52).

Three clinical subgroups were identified by LAC in each cohort: Type 1 was characterized by ear damage, nose damage and

subglottic stenosis, Type 2 was characterized by tracheomalacia and bronchomalacia, and Type 3 was characterized by absence
of tracheomalacia.

Tracheomalacia and ear damage were the two critical variables found on the decision tree that predicted latent class assignment
in both cohorts. In cohort #1, the accuracy was 98% (R-square = 0.91) and in cohort #2 the accuracy was 100% (R-square=0.95).
Figure 1.

Conclusions: This study corroborates the existence of previously identified clinical subtypes of RP. Tracheomalacia and
ear damage effectively categorize patients into these subgroups. These findings support the potential use of this subgrouping in
clinical practice and clinical research design.
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Figure 1. Decision tree analysis to classify patients with relapsing polychondritis into three subgroups
defined by latent class analysis.
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HLA-B*51 and its subtypes as diagnostic tools for Behget’s Disease — where do we stand?
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Background/ Objectives: To evaluate the diagnostic properties of HLA-B*51, HLA-B*51:01, and HLA-B*51:08 subtypes as a
diagnostic tool for Behget's disease (BD).

Methods: In this cross-sectional study, we included 73 BD patients who met the 1990 International Study Group Criteria and
healthy controls (n=253)'. Study participants underwent the HLA-B*51 genotyping by the PCR-SSP technique and the presence
of HLA-B*51:01 and HLA-B*51:08 subtypes was determined by the Sanger sequencing method.

Results: Most of the participants were female (54.8% in BD and 61.6% in HC). The median age at study was significantly
lower in BD patients than in HC [44.0 years (33.0-53.0) vs. 55.0 years (43.0-65.2); p < 0.0001], as we intentionally aimed to
include HC older than the median age at BD onset. There were no other significant demographic differences between groups.
The calculated prevalence of BD in this study population was 22%. HLA-B*51, HLA-B*51:01 and HLA-B*51:08 subtypes had an
overall low sensitivity (32.8%, 20.5%, and 5.5%, respectively), but high specificity (84.5%, 87.9% and 99.8%) and good diagnostic
accuracy (73.1%, 73.1% and 79%, respectively) for BD. Intriguingly, the HLA-B*51:08 subtype had very high specificity (99.8%)
and it was the only test with a high positive predictive value (PPV = 88.8%), as well as an elevated positive posttest probability
(88.9%), represented in Fagan's nomogram in Figure 1. In addition, HLA-B*51:08 had the highest diagnostic odds ratio (DOR
= 29.00) when compared to HLA-B*51 (DOR = 2.66) and HLA-B*51:01 (DOR = 1.89). All alleles had a moderately low negative
likelihood ratio (LR-) (0.79, 0.90, and 0.94), but only HLA-B*51:01 had a high positive likelihood ratio (LR+ = 28.32) compared to
HLA-B*51 and HLA-B*51:01 (2.12 and 1.71 respectively) for BD diagnosis. Notably, HLA-B*51:08 was also exclusively positive in
BD patients in this cohort.

Conclusions: HLA-B*51:08 carriage was associated with higher diagnostic parameters than the other HLA-B*51 subtypes.
HLA-B*51:08 was associated with higher specificity, PPV, LR+, and post-test probability for diagnosis of BD. However, it had a
very low sensitivity for BD. To date, there is no data to support HLA-B*51 testing for BD diagnosis.
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Figure 1 — Fagan's nomogram for the diagnostic performance of HLA-B*51,
HLA-B*51:01 and HLA-B*51:08 subtypes in Behget’s disease

Legend: Fagan’s nomogram illustrates that the HLA-B*51:08 subtype achieves the highest positive post-test probability (88.9%) for Behget's
disease when compared to HLA-B*51 (a) and HLA-B*51:01 (b) (31.5% and 32.6%, respectively).
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Background/ Objectives: Comprehensive data on expression of microRNAs (miRNAs) in renal tissue affected by ANCA-
associated vasculitis (AAV) is lacking despite recent advances that have implicated miRNAs in AAV'. Currently, ANCAs are
still considered the best standard diagnostic classifier and activity marker in AAV despite several limitations they bear. Since
miRNAs have been touted as promising biomarkers in other autoimmune diseases, we have analysed and compared tissue
samples of AAV patients stratified by ANCA serology studies into either MPO-AAV or PR3-AAV as to compare their miRNA
expression profiles.

Methods: Comprehensive miRNA expression profiling was performed using panels with 752 miRNAs by means of gPCR on
formalin-fixed, paraffin-embedded renal biopsy tissue samples from 26 patients. Both MPO-AAV and PR3-AAV groups comprised
13 treatment-naive AAV patients with histological verification of florid renal involvement in the form of pauci-immune crescentic
glomerulonephritis and no significant renal (glomerular) co-pathology. RNA isolates from renal biopsy material were randomly
pooled into two pools for each MPO-AAV and PR3-AAV and each pool contained different patients. The expression of individual
miRNAs (ACt) was normalized by global mean averaging. Differences in normalized individual miRNA expression values (AACt)
were then tested for statistical significance between the pooled samples using a t-test.

Additionally, we strove to match both study groups (MPO-AAV and PR3-AAV) by age, gender, eGFR, daily proteinuria values
and the degree of interstitial fibrosis/tubular atrophy to the maximum extent possible as to minimize the potential effect of these
variables on our results.

Results: The screening revealed 14 miRNA that differentiated MPO-AAV from PR3-AAV-PR3. Interestingly, three of 14
identified miRNAs belong to miR-181 family, which is known to be involved in different stages of T-cell activation/differentiation?.
However, a validation study of these differentially expressed miRNAs in an independent, larger sample cohort is needed to
establish their potential diagnostic utility.

Conclusions: Specific expression alterations of miRNAs could be considered candidate diagnostic and activity biomarkers of
AAV. Moreover, given that MPO- and PR3-AAV are increasingly considered distinct entities and that ANCAs suffer from several
limitations as AAV biomarkers, we hypothesize that differential expression of selected miRNAs is superior to ANCA serology
studies in classifying and reflecting activity of AAV. However, a validation study is warranted to establish the putative utility of
miRNA expression profile as a reliable and accurate AAV biomarker.
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Background and Purpose: In 2022, ACR and EULAR proposed new classification criteria for granulomatosis with polyangiitis
(GPA) and microscopic polyangiitis (MPA) based on a numerical item scoring system for different manifestations in ANCA-
associated vasculitis (AAV) emphasizing the role of laboratory findings. We (i) retrospectively re-classified patients from our
multicentric AAV cohort according to the 2022 ACR/EULAR criteria for GPA and MPA using a computational algorithm that involved
existing clinical, laboratory and histological data, (ii) compared these results to prior clinical diagnoses and (iii) investigated the
predictive power of organ manifestations for classification.

Methods: Data of AAV patients, diagnosed between 2000 and 2021 in four tertiary referral centers (Germany and Switzerland),
were collected. Cases without conclusive ANCA status were excluded from computed analysis. The 2022 ACR/EULAR criteria
were applied by algorithmically analyzing BVAS entries for organ manifestation, laboratory results for ANCA/ELISA testing and
histological data for detection of granuloma and/or pauci-immune glomerulonephritis. Results were compared to previously
reported diagnoses and clinical manifestations were analyzed by their odds ratio (OR) to be either diagnosed or classified as GPA
or MPA.

Results: The dataset included a total of 358 cases, 168 females (46.9%), mean age 59.2 years (range 16-87). Based on the
2022 ACR/EULAR criteria, 342 (95.5%) cases could be unambiguously classified. 203 patients classified as GPA, 136 as MPA, 3
fulfiled GPA and MPA criteria and 16 remained unclassified. The overall accuracy was found to be higher in GPA with 94,8% (vs.
87,3% in MPA). Within all cases classified as MPA, the ACR/EULAR itemized score sums up to a median of 9 points (range 5-9)
in MPA cases. Classification as GPA sums up to a median score of 6 points (range 5-12). All 14 patients who switched from GPA
to MPA were MPO-ANCA/pANCA positive. Among those, 9 patients had ENT-manifestations and 8 had lung manifestations. All
3 patients who fulfilled both criteria were double positive for MPO-ANCA/pANCA and PR3-ANCA/cANCA. Mucous membranes-
eyes-, and ENT manifestations were indicative for classification as GPA. Within the patients who classified as MPA, only renal
manifestation favored MPA, while mucous membranes- /eyes- and ENT manifestations, along with nervous system manifestation,
were associated not to classify as MPA (fig1).

Conclusion: The computational algorithm performed well to categorize 95.5% of all cases. Our findings demonstrated
accuracy rates above 87,3% and suggest a higher specificity for GPA, but higher sensitivity for MPA classification criteria as well
as better selectivity in MPA. Reclassification shifted typical risk factors for relapse into MPA subtype, which might impact relapse
rates in MPA.

Figure 1. Distribution of organ manifestation, indicated by box size and probability, represented by odds ratio,
of being classified as GPA (left) or MPA (right) according to ACR/EULAR 2022 criteria.

Disclosures: Study funding from Vifor Fresenius Medical Care Renal Pharma Ltd.
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Histopathological diagnostic markers of otitis media with ANCA associated vasculitis

Tatsuhiko Miyazaki', Kazuhiro Kobayashi', Natsuko Suzui’, Akihiro Ishizu?.
'Department of Pathology, Gifu University Hospital, Gifu, Japan; 2Grad Sch Health Sci, Hokkaido University, Sapporo, Japan.

Background/ Objectives: ANCA-associated vasculitis (AAV), such as GPA, manifest necrotic granulomatous lesions in the
upper respiratory tract. Among refractory otitis media in adults, there exhibit otitis media with ANCA associated vasculitis (OMAAV),
which develops by the same mechanism, and its difference from GPA has been debated. OMAAV is difficult to diagnose early and
can cause serious complications and even be fatal. However, the histological characteristics and diagnostic criteria for OMAAV
have not yet been established. Therefore, we extracted the histological parameters of OMAAV and validated them to formulate
diagnostic criteria.

Methods: A total of 206 slides from 81 cases including 34 cases of OMAAV, as well as 32 cases of chronic sinusitis, 5 cases
of non-specific chronic otitis media, and 10 cases of laryngeal granuloma as control cases were analysed. As a preliminary
analysis, histological parameters were qualitatively or semi-quantitatively evaluated in a double-blind manner. Histological
parameters included: (1) erosion, (2) edema, (3) fibrosis, (4) any inflammatory cell infiltration, (5) lymphocyte infiltration, (6)
neutrophil infiltration, (7) eosinophil infiltration, (8) plasma cell infiltration, (9) macrophage infiltration, (10) superficial necrosis,
(11) inflammatory cell infiltration in small vessel walls, (12) cell anchoring to vascular endothelium, (13) granuloma formation, (14)
occlusion of muscular arteries/veins, (15) qualitative evaluation of muscular arteriovenous vasculitis, (16) small vessel hyperplasia,
(17) irregular vascular thickening, (18) granulation, (19) thickness of the mucosa with Belag, (20) Russell's body number per high-
power field as well as description regarding (21) the pattern of fibrosis, (22) the type of covering epithelium, and (23) the main
infiltrating cells. As the next step, in order to verify the validity of candidate parameters revealed in the preliminary study, we divide
the above cases into a Training Set and a Testing Set, then share the whole slide images with the research collaborators.

Results: In the preliminary analyses, significant differences were found in: 1) manifestation of arteritis/phlebitis; 2) arterial/
venous occlusion as positive findings in OMAAV, on the other hand, 3) edema; 4) eosinophil infiltration and 5) plasma cell
infiltration were found to be negatively correlated candidate histological parameters. In order to verify the validity of each of these
parameters, the cases were divided into a training set and a testing set. The male to female ratio was almost the same, and the
average age was within £2 years. Using this set, we conducted the validity of extracted parameters.

Conclusions: We successfully obtained effective histological biomarker of OMAAV with statistical validity. We expected those
parameters will be established as the diagnostic criterion.

References:
1. Okada M. et al. Otol. Neurotol.; 38(10), €506-510, 2017.
2. Harabuchi Y. et al. Auris Nasus Larynx.;48(1), 2-14, 2021.
3. TabeiA. et al. Mod Rheumatol.; 32(5), 923-929, 2023.
Disclosures: None.
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Dual MPO/PR3 ANCA Positivity and Vasculitis: Insights from a 7-Cases Study and an Al-Powered Systematic
Literature Review

Eléonore Bettacchioli', Jean-Baptiste Foulquier?, Baptiste Chevet', Emilie Cornec-Le Gall', Catherine Hanrotel', Luca Lanfranco’,
Claire De Moreuil’, Yannick Lambert?, Maryvonne Dueymes’, Nathan Foulquier?, Divi Cornec".

'CHU de Brest, Brest, France; 2CH de Morlaix, Morlaix, France.

Background: Anti-neutrophil cytoplasm antibodies (ANCA)-associated vasculitides (AAV) are rare conditions characterized
by inflammatory cell infiltration in small blood vessels, leading to tissue necrosis. While the majority of patients with AAV present
antibodies against either myeloperoxidase (MPO) or proteinase 3 (PR3), rare cases of dual positivity for both antibodies have
been reported, and their impact on the clinical picture remains unclear.

Methods: We conducted a retrospective screening for dual positive (DP)-ANCA cases, analyzing ANCA results from March
2013 to March 2022 in our University Hospital. Detailed clinical, biological, imaging, and histological data were collected for each
DP-ANCA case. Additionally, a literature review on DP-ANCA cases was performed using an artificial intelligence (Al)-based
search with the BIBOT software combined to a manual search in PUBMED database.

Results: The report of our cases over the last 9 years and those from the literature allowed us to analyze 103 described cases
of patients with DP-ANCA. We identified four distinct phenotypic profiles: (i) idiopathic AAV (~30%), (ii) drug-induced AAV (~25%),
(iii) autoimmune disease associated with a low risk of developing vasculitis (~20%), and (iv) immune-disrupting comorbidities
(infections, cancers, etc.) not associated with AAV (~25%).

Conclusion: This study presents a comprehensive analysis of over a hundred DP-ANCA cases, revealing distinct phenotypic
profiles. Continued reporting of these rare DP-ANCA cases is necessary to validate and further enhance our understanding of this
rare presentation.

Conflict of interest: None.
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Evaluation of takayasu arteritis 1990 and 2022 classification criteria: age of onset of symptoms may be
important for maintaining specificity

Nevzat Koca, Burak Ince, Murat Bektas, Busra Demir, Yasemin Yalcinkaya, Bahar Artim-Esen, Ahmet Gul, Murat Inanc.
Div. of Rheumatology, Dept. of Internal Medicine, Istanbul Faculty of Medicine, Istanbul University, Istanbul, Turkey.

Background: Takayasu Arteritis (TA) is a rare large vessel vasculitis affecting aorta and its major branches. Diagnosis and
classification are often challenging due to low prevalence of TA and increased rate of atherosclerotic vascular disease (AVD)
which is also the frequent problem in differential diagnosis. In 2022, a new criteria set has been developed by ACR/EULAR as
a replacement for historical 1990 classification criteria. We aimed to evaluate both criteria and factors that may predict final TA
diagnosis in our cohort with long term follow-up, which includes patients with a preliminary diagnosis of TA.

Methods: Data of 142 patients who followed-up at least six months with a clinical diagnosis of TA between 1990-2020 in a
single referral centre was included into the study. ACR 1990 and ACR/EULAR 2022 classification criteria were retrospectively
implemented and evaluated for performance and agreement. Clinical, laboratory and imaging findings of patients with a final
diagnosis of TA were compared to the patients who were not considered as TA and excluded from follow-up.

Results: Mean age of the TA patients at diagnosis was 33.4+12.7 (7-70) and 127 (89.4%) was female. Median time between
diagnosis and time of onset of complaints was 14 (6-50) months. Eight (5.6%) patients who met the ACR 1990 CC were decided
to have AVD after a mean follow up time of 9.4+4.1 (6-12) months and excluded from follow-up. In the initial cohort of 142 patients,
138 (97.2%) fulfilled the ACR 1990 criteria (sensitivity was 97%) and 129 (90.8%) fulfilled the ACR/EULAR 2022 CC (sensitivity
was 93.2%). Eight patients with a final diagnosis of TA did not meet the absolute requirements, five of them were over 60 years old
at diagnosis and three patients did not have structural arterial changes but vessel wall enhancement compatible with inflammation
in angiography. Four of eight patients with a final diagnosis of AVD were met ACR/EULAR 2022 Criteria. Kappa statistics between
two criteria sets was statistically significant (p=0.004) but agreement was low (0.21). Comparison of patients with a final diagnosis
of TA and AVD revealed that, patients with a final diagnosis of TA were significantly younger; had abnormal CRP and ESR at
diagnosis, significant history of smoking and increased thoracic aorta involvement compared to AVD (table 1).

Conclusions: In our cohort, both criteria showed sufficient sensitivity. Premature AVD has been the most common mimic of
TA and despite an improvement in ACR/EULAR 2022 criteria which reduced false positivity rate, both criteria failed to distinguish
between these two diseases. Similar clinical findings and angiographic involvement of TA may be confused with AVD, and younger
age of onset and high acute phase reactants should lead clinicians towards a diagnosis of TA. Agreement between criteria sets
was low possibly due to absolute requirements in the 2022 criteria. Vessel wall enhancement in imaging studies may be a useful
early detectable sign of inflammation. We suggest further studies with sufficient number of controls with AVD are needed to solve
this potential specificity issue.

Disclosures: None.

TA (n=134) AVD (n=8) P OR 95% ClI
N % N %
Age of onset of complaints<40 years 114 85.1 2 25 <0.001 171 3.2-90.8
Age of onset of complaints 32.3+¥12 51+11.9 <0.001
Sex (female) 121 90.3 6 75 0.17
Smoking 21 18.8 5 62.5 0.004 0.14 0.03-0.6
Hypercholesterolemia 10 7.5 2 25 0.08
Clinical findings
Carotydinia 48 35.8 2 25 0.53
Decreased pulse on brachial artery 100 74.6 4 50 0.13
Systolic BP difference> 10mmHg between arms 87 64.9 4 50 0.4
Laboratory at diagnosis
CRP,mg/dl, med (IQR) 26 (52) 6 (6) 0.005
ESR,mm/h, mean+SD 63.4+35.5 29+22 0.006
Platelets x10°/L, mean*SD 337+110 229+46 0.02
Involved arteries
Thoracic aorta 82 61.2 2 25 0.04 4.7 1.05-24.3
Pulmonary artery 14 10.4 0 0 0.33
Abdominal aorta 78 58.2 5 62.5 0.8
Carotid arteries 97 72.4 5 62.5 0.55
Subclavian arteries 118 88.1 8 100 0.3
Renal arteries 84 62.7 1 12.5 0.16
Mesenteric artery 39 29.1 0 0 0.07
liac arteries 18 13.4 2 25 0.36

Table 1: Comparison of patients with a final diagnosis of TA and AVD. AVD: Atherosclerotic vascular disease, BP: Blood
pressure, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate.
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The Real World Performance of Combined Cranial and Large Vessel FDG-PET/CT as a First-Line Investigation
for Giant Cell Arteritis

Keren Port!, lvan Ho Shon', Sally Ayesa', Rachel Langford', Andrew Csillag’, Olivia Bennett', Stacey Fredericks', Luz Palacios-
Derflingher?, Eva Wegner', Anthony Sammel'.

"Prince of Wales Hospital, Sydney, Australia; 2University of New South Wales, Sydney, Australia.

Background/ Objectives: GCA is a systemic medium-large vessel vasculitis (M-LVV) that is increasingly being diagnosed
with advanced imaging rather than biopsy. Studies conducted in research settings have shown that PET/CT including the cranial
and large vessels offers high diagnostic accuracy for GCA(1). Little is known, however, about its performance as first line test for
GCA in real-world settings where patient selection and pre-scanning treatment cannot be controlled. At our institution in Sydney,
Australia, PET/CT is the first-line investigation for GCA, and we aimed to assess its diagnostic performance in this “all comer”
setting.

Methods: We audited all inpatients and outpatients investigated with PET/CT for suspected new onset GCA between July 2019
and March 2022. Patients were scanned from vertex to thighs with arms by their side, 90 minutes post-fluorodeoxyglucose (FDG)
administration. Patients completed a self-reported questionnaire at the time of scan. Scans were reported by the experienced
nuclear medicine physician of the day as overall positive, equivocal or negative for M-LVV. FDG uptake by vascular region was
also reported. The gold standard comparator was the treating clinician’s diagnosis of active M-LVV at a minimum of 6 months after
the scan. Active M-LVV included diagnoses of GCA, large vessel vasculitis and aortitis. Temporal artery biopsy (TAB) and vascular
US results conducted within 4 weeks of scan were recorded.

Results: 135 patients underwent PET/CT for suspected new onset GCA, with a median age of 73 years (range 48-98), 70%
were female. 86 (63.7%) patients were taking glucocorticoids at the time of scan including 50 (37%) on doses of 40 mg or higher.
44 (32.6%) patients had a final clinical diagnosis of active M-LVV. 35 (25.9%) scans were reported as positive, 27 (20%) equivocal
and 73 (54.1%) negative for M-LVV. The likelihood ratio for a diagnosis of active M-LVV with a positive scan was 70.3, equivocal
scan 0.59, and a negative scan 0.12. Sensitivity (Sn) and specificity (Sp) of PET/CT was dependent on treatment of equivocal
scans in the binary analysis. If equivocal scans were excluded, Sn was 89.5% and Sp 98.6%. If equivocal scans were considered
positive, Sn was 90.9% and Sp 75.8%. If equivocal scans were considered negative, Sn was 77.3% and Sp 98.9%. Half of those
with an equivocal scan underwent second line testing with either temporal artery biopsy (TAB) or ultrasound (US) and ultimately
6/27 (22%) were diagnosed with M-LVV.

Conclusions: This is the largest real-world study of combined cranial and large vessel PET/CT as a first-line test for GCA.
PET/CT had good diagnostic performance with sensitivity ranging from 77.3 to 90.9%, and specificity 75.8 to 98.9% for a clinician
diagnosis of active M-LVV, depending on treatment of equivocal scans. This performance is similar to that reported for TAB and
US performed in expert centres and supports its use as a first-line investigation.

References:
Sammel, A. M. et al. Arthritis & Rheumatology, 71(8), 1319-1328.
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Addressing Obliterative Endarteritis: Unveiling Neuropathic Pain through POCUS and Managing Recurrent
Leg Pain with Ultrasound-Guided Dry Needling

Rostyslav Bubnov', Karol Szyluk?.
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Introduction: Leg pain poses diagnostic
challenges, necessitating innovative
approaches. This case explores a 62-year-
old male mechanic (exposure to cold and long
standing) with leg pain, initially suspected to
be sciatic neuropathy. Diabetes, smoking
excluded Point-of-care neuromuscular
ultrasound (POCUS) played a pivotal role in
uncovering a vascular component to the pain.

Methods: Neurophysiological exams
indicated sciatic neuropathy, confirmed
by multiple EMG tests. The ultrasound
examination revealed specific findings of
moderate sciatic neuropathy: echoscopy
of the sciatic nerves displayed tibial and
peroneal fascicles measuring 1.3-2.2 mm
and 2.6 mm, respectively, on both sides
(Figure). Notably, there was occlusion of
the right popliteal and femoral arteries, with
right tibialis posterior showing narrowing
due to hypoechoic layers on the walls. The
left posterior tibial artery exhibited almost
total obliteration, emphasizing obliterative
endarteritis.

Treatment Approach: Ultrasound-guided
dry needling (DN-US) addressed myofascial
and neuropathic components. Following R.
Bubnov’s protocol [1], myofascial trigger
points were identified and treated with a single
fine needle (28G) under US guidance. This
approach resulted in a significant reduction in
pain levels.

Results: Pre-treatment observations
included  arterial  occlusions,  muscle
hypotrophy, and altered blood flow. DN-US
led to improved blood flow, increased mean
systolic velocity (MSV), and reduced pain (VAS score 6-7 to 1-2). Collateral arteries showed enhanced blood flow with new
vessels appearing, emphasizing the unexpected efficacy of DN-US in addressing vascular issues.

Discussion: The neurophysiological diagnosis initially considered neuropathy as the primary cause of pain. However,
ultrasound findings suggested a more moderate neuropathic involvement and indicated a vascular cause. Despite this, the patient
underwent US-guided dry needling (DN-US) as initially directed, and remarkably, it proved effective in addressing both neuropathic
and unexpectedly, vascular issues contributing to the pain. Relevant ultrasound parameters were recorded to document the
observed improvements. This case is notable for the rarity and complexity of its components. Challenges in achieving a conclusive
neurophysiological diagnosis prompted consideration of alternative diagnostic methods, emphasizing the importance of a
comprehensive diagnostic approach in complex pain scenarios.

Conclusion: The positive response to DN-US emphasizes the interconnected nature of neuropathic and vascular pain
components. This case underscores the potential efficacy of innovative interventions in managing complex pain scenarios, even
when the primary cause is not immediately evident.

Keywords: Obliterative endarteritis, Ultrasound-Guided Dry Needling, Recurrent Low Back Pain, Myofascial Trigger Points,
Non-Invasive Management, Clinical Guidelines.
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1. Bubnov RV. Evidence-based pain management: Is the concept of integrative medicine applicable? EPMA J 2012,
3(1):13.
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The angiographic and echocardiographic characteristics of pulmonary artery involvement in Takayasu
arteritis

Gizem Sevik', Zekeriya Dogan?, Kerem Yigit Abacar’, Ahmet Altug Cincin?, Feyyaz Baltacioglu®, Haner Direskeneli', Fatma Alibaz-
Oner'.

"Marmara University Medical School, Internal Medicine, Rheumatology, Istanbul, Turkey; ?Marmara University Medical School,
Cardiology, Istanbul, Turkey; *American Hospital, Radiology, Istanbul, Turkey.

Background/Objectives: The frequency of pulmonary arterial involvement (PAI) in Takayasu arteritis (TAK) has been reported
to range between 5.7-20.0%."2 PAl may be related to a worse prognosis, and early detection and treatment of PAl may lead to
a better disease course. Diagnosis of PAl is mainly based on computed tomographic pulmonary angiography (CTPA) with high
iodinated contrast and radiation exposure. It was reported that echocardiography could provide evidence of characteristic changes
in pulmonary arteries (PA) in TAK patients.? In this study, we investigated the characteristics of PAl and echocardiographic findings
of PAin TAK patients.

Methods: This study included 72 TAK patients (62 female/10 male) who underwent CTPA to investigate PAI between
January 2021 and July 2023. An echocardiographic evaluation was done, and two cardiologists measured PA wall thickness. An
experienced radiologist reviewed CTPA images, and pulmonary vasculitis (PV) is characterized by increased PA wall thickness,
stenosis, and/or thrombosis. Disease characteristics of the patients were collected from patient files.

Results: The mean age of the patients was 46.4+13.0 years, and nine patients had active disease. The median CRP and ESR
values were 3.1 (3.7)mg/L and 14.5 (21.0)mm/hr. The treatments for TAK were csDMARD in 62 (86.1%), bDMARD in 25 (34.7%),
glucocorticoids (GC) in 30 (41.7%) and acetylsalicylic acid (ASA) in 50 (69.4%) patients.

Twenty-two (30.6%) patients had a pulmonary symptom, most commonly dyspnea and chest pain when CTPA was performed.

PV was detected in 13 (18.1%) patients. Additionally, in 5 (6.9%) patients PA thrombosis unrelated to vasculitis was present.
(Figure 1) Among 13 PV patients, csDMARD or bDMARD was changed in 9 (69.2%), GC was started, or the dose was increased
in 8 (61.5%) and anticoagulants were started in 7 (53.8%).

The presence of pulmonary symptoms, CRP and ESR values were significantly higher in patients with PV (p<0.001, p=0.001,
and p=0.008). In addition, PV was significantly lower in patients using ASA (p=0.002).

Echocardiographic evaluation of the PA wall thickness could be done in 48 (66.7%) patients. The mean PA wall thickness was
0.45+0.10 cm. There was no significant difference regarding PA wall thickness between patients with and without PV (p=0.50).
Additionally, no significant difference was found between PA wall thickness and age, pulmonary symptoms, GC or csDMARD use,
ESR and CRP values.(p>0.05 for all).

Conclusions: In this study, PV was present in 18.1% of TAK patients, and pulmonary symptoms, higher ESR and CRP values,
and lower ASA use were significantly associated with PV. We found no relationship between PAI and PA wall thickness measured
by echocardiography. Further studies are required to understand the role of echocardiography in evaluating PAI in TAK patients.

Disclosures: None.
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Figure 1. The distribution of CT angiography findings according to the presence of symptoms and high acute phase reactants.
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Eosinophilic Granulomatosis with Polyangiitis: Clinical Suspicion Red Flags Identification by a Systematic
Literature Review and Multidisciplinary Expert Consensus
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Background/Purpose: Eosinophilic Granulomatosis with Polyangiitis (EGPA) is a rare ANCA-associated vasculitis,
characterized histologically by eosinophilic tissue infiltration, necrotizing vasculitis, and eosinophil-rich granulomatous inflammation.

The diagnosis of EGPA is often challenging due to its rarity, heterogeneous and multiorgan clinical presentation, and the
overlapping with other vasculitis or eosinophilic disorders. The identification of suspicion signals of EGPA addresses a fundamental
practical barrier in achieving timely diagnosis for patients with this rare but potentially devastating disease.

Our purpose was to identify a comprehensive and evidence-based checklist of signs, symptoms and laboratory parameters
reported to precede the diagnosis of EGPA that can be used as red flags, raising the suspicion and prompt the performance of
appropriate confirmatory tests.

Methods: A systematic literature search strategy was developed to identify signs, symptoms and laboratory abnormalities that
should raise the suspicion of a possible EGPA patient. GRADE (Grading of Recommendations, Assessment, Development and
Evaluations) methodology was used to assess the quality of the scientific evidence supporting each criterion.

Amultidisciplinary nominal group consensus approach (including rheumatologists, internal medicine specialists, pulmonologists,
and allergists) was established for the development of the expert consensus.

Red flags identified as suspicion signals for EGPA were categorized by organ system, manifestation, and laboratory test to
facilitate rational, evidence-based clinical review of patients presenting with eosinophilia.

Results: A total of 382 records were identified and reviewed, and 85 studies were included in the literature review (Figure 1).
From these 85 publications a total of 214 items were assessed and 40 red flags were identified as relevant to raise a suspicion of
EGPA. As the publications were derived from observational studies the GRADE level of evidence was low.

Using these 40 red flags, an evidence-based clinical checklist tool was developed for use in routine practice to raise EGPA
suspicion in patients with eosinophilia (peripheral blood eosinophil count >1 x 10%L, with no treatment that could explain an
alteration of this value) (Table 1).

Conclusion: Systematic literature review, multidisciplinary expert consensus rating and GRADE methodology has enabled,
for the first time, the identification of a comprehensive set of red flags that could be used to raise a suspicion for EGPA, providing
clinicians with an evidence-based checklist tool that can be integrated into their routine practice.

Funded by GSK.
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Blood eosinophil count:

* levels of > 1000 cells /uL (>1 x 109/L) with no pharmacological treatment that could explain an alteration of this value
* levels of > 500 cells /uL with a treatment that could decrease this value (such as glucocorticoids)

Red flag

Red flag

Respiratory

ENT

Asthma

Nasal polyps

Lung infiltrates / nodules / alveolitis

Chronic media otitis

Eosinophilic pleural effusion

Dermatological

Alveolar haemorrhage / haemoptysis

Palpable purpura

Chronic cough over 8 weeks / wheezing
(not explained by another cause)

Skin lesions such as ulcers, urticaria, nodules and
papules (cannot be explained by another cause)

Histopathological Neurological
Vasculitis on biopsy Mononeuritis multiplex/polyneuropathy
Biopsy \_Nlth mﬂamr_l'\atory_mflltrate Paraesthesia
predominantly eosinophilic
Analytical marker- Cerebrovascular disease, other pathologies ruled
related out
ANCA positive Renal
Elevated creatinine (together with -
) . Glomerulonephritis
sediment alteration)
Proteinuria (>500 mg) G_Iomerular extra-capillary proliferation in renal
biopsy
Elevated troponin (cannot be explained by Renal infarction
another cause)
High BNP (without any other apparent Gastrointestinal
cause)
Ischaemic injuries including intestinal ischaemia
Positive rheumatoid factor and perforation (gastric, oesophageal, and small
intestine, unexplained by any other cause)
Hiah IaE Recurrent abdominal pain ischemic in nature
gn g (cannot be explained by another cause)
Cardiac Chronic diarrhoea, melena (not explained by
another cause)
Pericardial effusion / pericarditis Musculoskeletal
Cardiomyopathy Polyarthritis (no alternative explanation)
Ischaemic heart disease /arterial
occlusion / infarction in a patient under 45 Myositis / myopathy
years of age
Cardiomegaly Ophthalmological
Vascular Retinal vasculitis

Digital ischaemia

Episcleritis / scleritis

Venous thrombosis (without any other
factors)

Orbital inflammatory disease/ orbital
pseudotumour

Red eye (including conjunctivitis and keratitis)

Constitutional syndrome and/or fever (not attributable to any other cause)

If a patient has the indicated levels of eosinophilia, the detection of any of the listed factors, with no other apparent cause, should alert to the
possibility of EGPA. The presence of more than one factor will reinforce the suspicion of EGPA.
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Polyangiitis
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Background/Objective: Granulomatosis with polyangiitis (GPA) often presents with pulmonary nodules or masses." Such
lesions often raise concern for malignancy. Non-invasive models exist to guide management of the indeterminant pulmonary
nodules in clinical practice, yet the the external validity of these tools is likely limited in those with ANCA-associated vasculitis?.
Clinical risk calculators are commonly utilized. Additionally, several radiomic models have been developed to guide management
of pulmonary nodules®. We sought highlight potential limitations of these modalities in those with GPA.

Methods: We retrospectively analyzed patients at Mayo Clinic sites with GPA and pulmonary nodules at time of diagnosis
between 1/1/2009 and 9/1/2022. Inclusion criteria were age over 18 years, meeting Chapel Hill and ACR/EULAR consensus
definitions of GPA, with CT chest at initial presentation. The Mayo Clinic model and Brock model were calculated for the dominant
nodule to stratify probability of malignancy. Radiomic analysis and nodule segmentation yielded the BRODERS classifier
(Benign versus aggRessive nODule Evaluation using Radiomic Stratification) stratifying risk of malignancy.

Results: A total 45 patients, with a mean of age 55 +15 at GPA diagnosis were included. Patients were predominantly male
(N=24) and 48% (N= 22) were former smokers. Nodule characteristics are illustrated in Figure 1. Using the Brock and Mayo
models, the median probability of malignancy was 9.8% (IQR 3.4, 20.0) and 15.4% (IQR 9.8, 36.8), respectively. The median
probability of malignancy according to the BRODERS radiomics model was 0.935 (IQR 0.833-0.989), classifying 41 (82%) of the
nodules as malignant.?

Conclusions: Pulmonary nodules identified at initial presentation of GPA were most often classified as intermediate or high
risk for malignancy using validated clinical risk calculators or radiomic tools. Broad application of these models in clinical practice
while failing to consider GPA in the differential may result in unnecessary diagnostics as well as delay diagnosis and treatment
for GPA.

Figure 1: Characteristics of nodules included including in risk calcuation and radiomic analysis.
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Stratification), a novel HRCT-based radiomic classifier for indeterminate pulmonary nodules. European Respiratory
Journal. 2021;57(4).

Disclosures: Specks — Consulting/Advisory Boards: Amgen, Argenix, AstraZeneca, Boehringer Ingelheim, CSL Vifor. Research
Grant/Support: Amgen, AstraZeneca, Bristol Myers Squibb, Genentech, GSK, Northstar Medical Radioisotopes, Takeda.

241
Poster



21TINTERNATIONAL o o

VASCULITIS

242
Poster

P-010

Organ manifestations and overlaps in GPA vs. MPA - Insights from a large European ANCA-associated
Vasculitis (AAV) cohort

Stefan Kramer'!, Thomas Rauen’, Kristian Vogt', Teresa Anslinger’, Martin Busch?, Tobias Schmitt?, Raoul Bergner?, Sebastian
Mosberger?, Thomas Neumann*.

'RWTH, University Hospital Aachen, Aachen, Germany; 2University Hospital Jena, Jena, Germany; *Municipal Hospital
Ludwigshafen, Ludwisgshafen, Germany; “Cantonal Hospital St. Gallen, St. Gallen, Switzerland.

Background and objectives: Multiple organ involvement is a typical feature of vasculitis per se and especially in ANCA-
associated vasculitis (AAV). Distinct manifestations within organ involvement served as criteria in the 2022 ACR/EULAR
classification, differentiating granulomatosis and polyangiitis (GPA) from microscopic polyangiitis (MPA). This study aimed to
explore differences between GPA and MPA in terms of single organ involvement and overlaps in organ manifestations.

Methods: Data of AAV patients from four tertiary referral centers (Germany and Switzerland) were collected between 2000
and 2022, classification was performed in accordance with the 2022 ACR/EULAR criteria for GPA and MPA. Organ involvement
was identified by BVAS entries. Most important manifestation, regarding kidney, lung, ENT, and nervous system were compared
in relation to classification by Pearson’s Chi-test and their combinations illustrated graphically.

Results: The dataset included 358 patients, of whom 168 (46.9%) were females, with a median age of 61 years (25-75
percentile: 50-70). According to the 2022 ACR/EULAR criteria, 203 (58.1%) were classified as GPA, 139 (38.8%) as MPA, and 16
cases (4.5%) could not be categorized unambiguously. The mean age differed between GPA (56.3 + 15) and MPA (63.6 + 13.4).
Renal involvement was dominant in MPA (84.9%) compared to GPA (68.3%), while pulmonary affection was found in 59.6% in
GPA vs. 38.8% in MPA. ENT involvement was present in 50% of all GPA cases but only in 11.5% of MPA cases, with all differences
found to be significant (p <.001). Isolated ENT involvement was completely uncommon in MPA (0%), whereas a combination with
kidney and lung was documented in 8 cases, exclusively with kidney in 4, with lung in 4 cases, and a combination of nervous,
renal, and pulmonary manifestations was documented once (fig.1).

Conclusion: Even in our renal-dominated cohort, a wider spectrum of organ involvement is present in GPA, while MPA showed
an increased frequency of mono-organic manifestation. GPA and MPA differed in age and most prominent in ENT involvement in
accordance with recently introduced classification criteria.

Figure 1: Organ involvement and overlaps between GPA and MPA in a European cohort.

Disclosures: Study funding from Vifor Fresenius Medical Care Renal Pharma Ltd.
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Clinical characteristics of EGPA patients in comparison to GPA subgroup with increased blood eosinophilia
from POLVAS registry
Anna Drynda', Agnieszka Padjas?, Krzysztof Wojcik?, Stanistawa Bazan-SochaZ.

'Students’ Scientific Group of Immune Diseases and Hypercoagulation, Jagiellonian University Medical College, Krakéw, Poland;
22nd Department of Internal Medicine, Jagiellonian University Medical College, Krakéw, Poland.

Objective: To characterize the eosinophilic granulomatosis with polyangiitis (EGPA) population from the POLVAS registry"
depending on ANCA status and diagnosis onset, including their comparison with the granulomatosis with polyangiitis (GPA) subset
with elevated blood eosinophilia (min. 400/ml)(GPA HE) to develop a differentiating strategy.

Methods: A retrospective analysis of the POLVAS registry.

Results: The EGPA group comprised 111 patients. The ANCA-positive subset (n=45 [40.54%]) did not differ from the ANCA-
negative one in clinics. However, those with anti-myeloperoxidase (MPQ) antibodies (n=26 [23.42%]) had 20% higher prevalence
of cardiovascular manifestations than the ANCA-negative subtype (46.97% vs. 26.92%, p=0.045). Patients diagnosed before
2012 (n=73 [62.93%]) were younger (median 41 vs. 49 years, p<0.01), had higher blood eosinophilia at diagnosis (median 4946
vs. 3200/ul, p<0.01), and more often ear/nose/throat (ENT) and cardiovascular symptoms.

GPA HE comprised 42 (13.00%) out of 323 cases with reported blood eosinophil count. Both GPA subsets had less prevalent
respiratory and cardiovascular manifestations and more prevalent renal, ocular, and neurologic involvement than EGPA. EGPA
also had cutaneous and gastrointestinal signs more often than GPA NE but not GPA HE. The model differentiating EGPA from GPA
HE, using ANCA status and clinical manifestations, had an AUC of 0.92, sensitivity of 96%, and specificity of 95%.

Conclusion: Cardiovascular symptoms were more prevalent in the ANCA-negative subset than in the anti-MPO-positive one.
ENT and cardiovascular symptoms were less common in patients diagnosed after the 2012 Revised Chapel Hill Consensus?.
EGPA and GPE HE could be efficiently distinguished based on ANCA status and clinics.
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Validity of the 2022 ACR/EULAR classification criteria for antineutrophil cytoplasmic antibody-associated
vasculitis in Japan

Ryo Kuwata', Yuko Shirota?, Tomonori Ishii®.

'Division of Rheumatic Diseases, National Center for Global Health and Medicine, Tokyo, Japan; 2Division of Hematology and
Rheumatology, Tohoku Medical and Pharmaceutical University, Sendai, Japan; 3Clinical Research, Innovation and Education
Center, Tohoku University Hospital, Sendai, Japan.

Background/ Objectives: The 2007 European Medicines Agency (EMA) algorithm has been widely accepted as a conventional
method to diagnose antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV). In 2022, ACR/EULAR proposed
new classification criteria for AAV, microscopic polyangiitis (MPA), granulomatosis with polyangiitis (GPA), and eosinophilic
granulomatosis with polyangiitis (EGPA). Epidemiological studies revealed that myeloperoxidase (MPO)-ANCA-positive GPA
patients are more common in Asia than in northern Europe'. This study aimed to evaluate the validity of the new criteria when
targeting AAV patients in Japan.

Methods: This study included a total of 432 AAV patients diagnosed by the conventional method at three medical institutions
in Japan between 2000 and 2023. All patients were Asian and composed of 147, 141, and 144 patients conventionally diagnosed
with MPA, GPA, and EGPA, respectively. The distribution of AAV subtypes and ANCA serotypes and the difference in the proportion
of organ involvement in each AAV subtype were examined before and after reclassification according to the new criteria.

Results: The patients conventionally
diagnosed with MPA or EGPA were
reclassified into the same AAV subtype at
a very high rate (144 out of 147 and 130
out of 144 patients, respectively). On the
other hand, the patients conventionally
diagnosed with GPA were less likely to
be reclassified as the same AAV subtype
(74 out of 141 patients) (Figure A).
In the conventionally-diagnosed GPA
population, those who presented with
pulmonary nodules, sinusitis, chronic
otitis media, and interstitial lung disease
were partially reclassified as MPA, and
most of them were MPO-ANCA-positive.
However, those who presented with
orbital and intracranial nodules were
all reclassified as GPA as ever, and
those were proteinase 3 (PR3)-ANCA
positive. In the conventionally-diagnosed
MPA population, those who presented
with alveolar hemorrhage and pauci-
immune glomerulonephritis were mostly
reclassified as MPA as ever, and most of
them were MPO-ANCA-positive (Figure
B1, B2).

Conclusions: In this study, even
in the presence of findings suggesting
granulomatous inflammation, the MPO-
ANCA-positive patients conventionally
diagnosed with GPA were partially
reclassified as MPA according to the new
criteria. PR3-ANCA-positive patients
conventionally diagnosed with GPA were

more likely to present with recurrent or Figure. A) The distribution of AAV subtypes and ANCA serotypes after applying the

severe organ involvements, and the new new criteria to the patients conventionally diagnosed with MPA, GPA, and EGPA. B)
criteria also reclassified tr;ese patients The proportion of AAV subtype per phenotype of organ involvement before and after
as GPA applying the new criteria among the AAV patients diagnosed by the conventional

method (B1 and B2, respectively).
References:

1. Fujimoto S, et al. Rheumatology (Oxford). 2011; 50: 1916-20.
Disclosures: None.



21TINTERNATIONAL o o

VASCULITIS

P-013

A comparison of different methods and strategies of ANCA testing in the past decade. A single-centre
experience in a large teaching hospital in the Netherlands
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Zirkzee?, S Kos?, AE Berden?.

Leiden University Medical Center, Leiden, Netherlands; 2Maasstad Hospital, Rotterdam, Netherlands; 3University Medical Center
Groningen, Groningen, Netherlands.

Background/ Objectives: The 1999 consensus for antineutrophil cytoplasmic antibody (ANCA) testing recommended indirect
immunofluorescence (lIF) followed by an antigen-specific myeloperoxidase (MPO)/ proteinase 3 (PR3) assay if IIF was positive.
The 2017 consensus proposed starting with an MPO/PR3 immuno-assay and considering a second immuno-assay and/or IIF if
the test was negative. This change was based on multi-centre data from tertiary referral centres for ANCA-associated vasculitis
(AAV). We analysed the test characteristics of different ANCA testing strategies throughout time in a large teaching hospital in The
Netherlands.

Table 1. Clinical characteristics of ANCA-positive patients with and without ANCA-associated vasculitis (AAV).

Total No AAV AAV P-value
(n=286) (n=179) (n=107)

Female, n (%) 144 (50.3) 94 (52.5) 50 (46.7) 0.410°
ANCA, n (%) 0.065°

MPO-Anca 156 (54.5) 104 (58.1) 52 (48.6)

PR3-Anca 126 (44.1) 71 (39.7) 55 (51.4)

Double positive 4(1.4) 4(2.2) 0(0.0)
Age, mean (SD) 60.5 (17.7) 59.7 (18.6) 62.0 (16.1) 0.275!
Malignancy, n (%) 48 (16.8) 30 (16.8) 18 (16.8) 1.000°
Carcinoma, n (%) 35 (12.2) 22 (12.3) 13 (12.1) 1.000°
Melanoma, n (%) 1(0.3) 0(0.0) 1(0.9) 0.374f
Hematological malignancy, n (%) 15 (5.2) 10 (5.6) 5(4.7) 0.951¢
Sarcoma, n (%) 1(0.3) 1(0.6) 0(0.0) 1.000f
Glioma, n (%) 1(0.3) 1(0.6) 0 (0.0) 1.000f
Infectious diseases, n (%) 63 (22.0) 54 (30.2) 9(8.4) <0.001¢
Hepatitis B, n (%) 5(1.7) 4(2.2) 1(0.9) 0.654"
Hepatitis C, n (%) 1(0.3) 1(0.6) 0 (0.0) 1.000f
Lues/syphilis, n (%) 5(1.7) 4(2.2) 1(0.9) 0.654f
Tuberculosis, n (%) 2(0.7) 1(0.6) 1(0.9) 1.000f
HIV, n (%) 2(0.7) 2(1.1) 0 (0.0) 0.530°
Other infections, n (%) 6 (2.1) 6 (3.4) 0(0.0) 0.087f
Infective endocarditis, n (%) 1(0.3) 1(0.6) 0(0.0) 1.0007
Autoimmune disease, n (%) 57 (19.9) 51 (28.5) 6 (5.6) <0.001¢
RA, n (%) 23 (8.0) 18 (10.1) 54.7) 0.163¢
SLE, n (%) 7(2.4) 7 (3.9) 0 (0.0) 0.048f
Sarcoidosis, n (%) 4(1.4) 4(2.2) 0(0.0) 0.301f
IBD, n (%) 23 (8.0) 22 (12.3) 1(0.9) 0.001¢
Other autoimmune disease, n (%) 11 (3.8) 11 (6.1) 0(0.0) 0.008f
Drugs usage, n (%) 103 (36.0) 60 (33.5) 43 (40.2) 0.313¢
Minocyclin, n (%) 1(0.3) 1(0.6) 0(0.0) 1.000f
Thyroid medication, n (%) 1(0.3) 1(0.6) 0(0.0) 1.000f
Hydralazine, n (%) 0 (0.0) 0 (0.0) 0(0.0) NA
Immune suppressants, n (%) 96 (33.6) 55 (30.7) 41 (38.3) 0.236°
Cocaine, n (%) 7(2.4) 5(2.8) 2(1.9) 1.000f
¢ Pearson's chi-squared test
f Fisher's exact test
t Student's t-test
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Methods: All patients screened for ANCA between 2012 and 2023 were included; clinical data were retrospectively
collected. ANCA IIF was performed using EUROPLUS™ Granulocyte Mosaic 25 IIF (Euroimmun). MPO/PR3 was detected by
ImmunoCAP®250, ELiA method (Thermo Fisher Scientific). Statistical analyses were performed in R.

Results: A total of 5518 patients were tested for ANCA and 286 (5.2%) were positive. Of these, 107 patients (37%) were
diagnosed with AAV; a prevalence of 1.9%. However, the majority of ANCA positive patients (63%) did not have AAV. Table
1 summarizes clinical characteristics of patients without AAV, who have conditions including other autoimmune diseases,
malignancy, infection or specific drug usage. Both IIF and ELISA as a first test have good negative predictive values (NPV), but
positive predictive values (PPV) are limited. |IF as first test showed a sensitivity of 90%, specificity of 97%, PPV of 37% and NPV
of 99.8%. IIF followed by ELISA led to an increase in PPV to 76% with an NPV of 99.7%. ELISA as first test showed a sensitivity
of 100%, specificity of 99%, PPV of 64% and NPV of 100%. Regarding ELISA, titres were higher for ANCA positive patients with
AAV compared to without. Median MPO and PR3 titres for patients with AAV were 63 (interquartile range (IQR) 25-210) and 49
(IQR 19-129) respectively, compared to 9 (IQR 5.5-21) and 8.4 (IQR 4.8-15) for non-AAV patients.

Conclusions: In a period of >10 years, 5.2% of ANCA tests in our hospital was positive. Of those patients, the majority did
not have AAV (63%), but another autoimmune disease such as inflammatory bowel disease, malignancy, infection, or usage of
specific drugs. High titres were associated with AAV. Both IIF and ELISA are good screening tests to rule out AAV, but positive
predictive values are limited. Therefore, ANCA test results should be integrated with comprehensive clinical evaluation to ensure
accurate diagnosis, emphasizing the essential role of collaborative interpretation between clinicians and laboratory experts.

Disclosures: None.
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Drug-Associated ANCA Vasculitis: A Case-Control Study
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Introduction: There have been reported associations between certain drugs and anti-neutrophil cytoplasmic antibody (ANCA)
associated vasculitis; primarily hydralazine, propylthiouracil, methimazole, cocaine (including levamisole-adulterated cocaine),
minocycline, and allopurinol. (ref: Choi, H.K. et al, Arthritis & Rheumatism 2000, 43(2), pp.405-413; McGrath et al. CJASN. 2011
Dec;6(12):2799-805). Large studies confirming these associations are lacking.

Methods: We conducted the largest retrospective case-control study to date comparing drug exposure in newly diagnosed
ANCA-positive (+) patients to ANCA-negative individuals (control group) between 2015 and 2022 within the Mass General
Brigham healthcare system. The control group were subjects with a negative ANCA test and were selected at random. Medication
exposure to drugs previously associated with positive ANCA tests (hydralazine, propylthiouracil, methimazole, cocaine/levamisole,
minocycline, and allopurinol) and negative control medications (levothyroxine, atorvastatin, omeprazole, citalopram, metformin,
and amlodipine) prior to initial ANCA test was determined by manual chart review. We examined the difference in exposure
to suspected culprit medications and control medications between ANCA+ and ANCA-negative subjects using univariable and
multivariable logistic regression models. We also compared ANCA titers between ANCA+ individuals who had exposure to
suspected culprit medications and those who did not.

Results: We identified 572 ANCA+ subjects, including 377 myeloperoxidase [MPQO], 186 proteinase 3 [PR3], and 9 double-
positive MPO & PR3 ANCA, and 1128 ANCA-negative controls. The prevalence of medication exposure in each group is shown
in Fig. 1A. In univariate analyses, MPO-ANCA+ individuals were more likely to have used hydralazine, cocaine/levamisole,
minocycline, propylthiouracil/methimazole, and one negative control medication (levothyroxine) compared to the control group (P
< 0.05 for all, Fig. 1B). There was no difference in the association of allopurinol with ANCA test status. The findings persisted after
adjusting for age, sex, and all control medications (Fig. 1C). In PR3-ANCA+ individuals, exposure to propylthiouracil/methimazole
and cocaine/levamisole was higher compared to the control group in univariable analysis (P < 0.05 for both, Fig. 1D). The number
of PR3-ANCA+ individuals was insufficient to perform a multivariable analysis. Compared to PR3-ANCA+ individuals, MPO-
ANCA+ individuals were more likely to have been exposed to hydralazine and levothyroxine (P < 0.05 for both) but none of the
other medications. MPO ANCA titers were significantly higher in individuals who had received hydralazine compared to those who
had no known exposure to any of the suspected culprit drugs (P < 0.001, Fig. 1E). PR3 ANCA titers in comparison, did not differ
significantly between both groups (Fig 1F).

Conclusion: We confirmed the association of exposure to multiple suspected culprit medications with ANCA positivity.
Additional studies are needed to elucidate the potential mechanisms of pathogenesis of drug-associated ANCA vasculitis.

Disclosures: None.
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Figure 1. Medication associations with ANCA-associated vasculitis. (A) Medication exposure prevalence in ANCA+ and
ANCA-negative groups. (B) Univariable and (C) multivariable analysis for the association between medication exposure in the
MPO-ANCA+ vs control groups. (D) Univariable analysis for the association between medication exposure in the PR3-ANCA+

vs control groups. (E) MPO ANCA and (F) PR3 ANCA level in the ANCA+ group stratified by medication exposure history.
Statistics by (B, D) univariable and (C) multivariable logistic regression, and (E,F) Kruskal-Wallis test with Dunn’s correction for
multiple pairwise comparisons.
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Identifying Heterogeneity in Temporal Artery Biopsy Positivity Criteria for the Diagnosis of Giant Cell Arteritis:
An Umbrella Review

Luka Newton', Sagar Patel?, Nader Khalidi?, Mats Junek?.
"University of Ottawa, Ottawa, Canada; 2McMaster University, Hamilton, Canada.

Objectives: The frequency that information concerning processing and interpretation of temporal artery biopsies (TAB) in
the literature is reported is unknown. This umbrella review sought to demonstrate this and how reporting practices may impact
diagnoses of giant cell arteritis (GCA).

Methods: We performed an umbrella review of studies that diagnosed GCA that were found through three strategies: a
systematic search of randomized controlled trials, a systematic search of systematic reviews on the diagnosis of GCA, and
four systematic reviews highlighting TAB sensitivity. Studies included for analysis diagnosed GCA, included TAB in diagnostic
assessments for GCA, and reported TAB positivity criteria.

Results: 426 publications were screened; of these 90 (25.4%) reported on preparation and/or interpretation of TABs and were
included. Median TAB positivity was 30.5%, the overall prevalence of GCA was 28.5%. Reporting of procedures and criteria used
to interpret TABs was heterogeneous (Table 1). Where histopathological positivity criteria were listed, it was poorly defined and
inconsistent between studies. The criteria most often used for determining TAB positivity were the presence of an inflammatory
infiltrate (88 or 97.8% of studies), granulomas (74 or 82.2%), and/or giant cells (64 or 71.1%). Pre-published criteria for TAB
positivity were used in 30% of studies; the use of these criteria did not impact TAB yield or rate of GCA diagnosis (p = 0.83 and
0.91 respectively) compared to studies that did not use pre-published criteria.

Conclusions: Reporting of TAB positivity criteria was infrequent and of poor quality. There was no evidence if this impacted
the rate of GCA diagnoses. Standardized reporting of TAB positivity criteria in the literature would improve the integrity of reporting.

Disclosures of interest: LN — none. SP — none. MJ — Unrestricted educational funding from Roche. NK — BMS: support of
investigator initiated clinical trial; AbbVie: clinical trial funding; Sanofi: clinical trial funding; Roche: Educational & operational grant
support. Astra Zeneca, Kataka Medical, Otsuka, GSK, Mallinckrodt: honoraria paid to McMaster.

All Studies Studies \_Nithout o Studies \_Nith o
N=90 (%) pr_e—publlshed criteria pr_e-publlshed criteria

N=63 (%) N=27 (%)
Histopathological criteria for positive biopsy
Granulomatous inflammation 74 (82.2) 49 (77.7) 25 (92.6)
Location of granulomatous inflammation 7(7.8) 6 (9.5) 1(3.7)
Inflammatory infiltrate 88 (97.8) 61 (96.8) 27 (100)
Mononuclear cells 46 (51.1) 24 (38.1) 22 (81.5)
Lymphocytes 17 (18.8) 16 (25.4) 1(3.7)
Histiocytes 10 (11.1) 9 (14.3) 1(3.7)
Epithelioid histiocytes 7(7.8) 7(11.1) 0 (0)
Eosinophils 2(2.2) 2(3.2) 0 (0)
Location of inflammatory infiltrate 18 (20) 17 (26.9) 1(3.7)
Giant cells present 64 (71.1) 41 (65.1) 23 (85.2)
Tunica media disruption 5 (5.6) 5(7.9) 0 (0)
Tunica intima hyperplasia 12 (13.3) 12 (19.1) 0(0)
Tunica intima fibrosis 2(2.2) 2 (3.2) 0(0)
Luminal occlusion 4 (4.4) 4 (6.3) 0 (0)
Neoangiogenesis 1(1.1) 1(1.6) 0 (0)
Disruption of internal elastic lamina 36 (40) 34 (53.9) 2(7.4)
Medial/adventitial scarring 8 (8.9) 8 (12.7) 0 (0)
Standards of biopsy preparation
Bilateral biopsies used 23 (25.6) 18 (28.6) 5(18.5)
Pathologist blinded to clinical data 20 (22.2) 15 (23.8) 5(18.5)
Pathologist re-review of histopathology 13 (14.4) 7(11.1) 6 (22.2)
Stain used reported 22 (24.4) 19 (30.2) 3(13.6)
Fixation procedure reported 21 (23.3) 15 (23.8) 6 (22.2)
Specimen sectioning reported 18 (20)* 15 (23.8) 3(11.1)

*range 3-5 um
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The nature and incidence of cutaneous vasculitis in the adult population of Norfolk, UK between 2011 to 2020

Isabelle Nicholls, Jilse Joshy, Dimitrios Karponis, Katherine Sisson, Zoe C Venables, Nick J Levell, Chetan Mukhtyar.
Norfolk and Norwich University Hospital, Norwich, United Kingdom.

Background/ Objectives: Cutaneous vasculitis may be primary or a feature of an underlying systemic condition. There are
limited data on the incidence of cutaneous vasculitis. This UK based single centre retrospective cohort study aimed to provide
clarity on the incidence and nature of cutaneous vasculitis.

Methods: Individuals attending a secondary care hospital with histologically confirmed cutaneous vasculitis diagnosed
between 2011 and 2020, who lived within the NR postcode districts of Norfolk country borders were included. 2011 census
population data from the Office of National Statistics were used as the denominator. The 95% confidence intervals were calculated
using Byar approximation.

Results: 161 individuals presented with biopsy proven cutaneous vasculitis during the study period. Median age at diagnosis
was 54 years (IQR 34.75-65.25). 57% were female (92/161). 154/161 (96%) self-identified as white British. During the study
period, the at-risk population was 4,698,862 people over the age of 18. 94.7% self-identified as ‘white’. The annual incidence of
cutaneous vasculitis was 34.3/million (95% CIl 29.2-40.0). Primary leukocytoclastic vasculitis was the most common diagnosis
(45/161) with an annual incidence 9.6/million (95% CI 7.0-12.8). Adult IgA vasculitis was diagnosed in 28/161 with an annual
incidence of 6.0/million (95% CI 4.0-8.6). The other conditions are as described in Table 1.

Conclusions: This is the first comprehensive report of the incidence of objectively diagnosed cutaneous vasculitis from a
large stable population. A broad range of conditions present as cutaneous vasculitis. These conditions affect patients of all ages. It
is important to have high quality epidemiological data to better understand this uncommon but potentially life-threatening disease.

Disclosures: None.

No. cases
ANCA associated vasculitis 3
Polyarteritis nodosa 3
Cutaneous arteritis 3
IgA vasculitis 28
Leukocytoclastic vasculitis 45
Erythema elevatum diutinum 3
Urticarial vasculitis 9
Adult-onset Still's disease 1
Behget's disease 6
Cutaneous t-cell lymphoma 2
Dermatitis herpetiformis 1
Erythema nodosum 2
Granulomatous panniculitis compatible with erythema induratum 1
Lymphocytic vasculitis 6
Perniosis 2
Pityriasis lichenoides 1
Rheumatoid vasculitis 1
SLE 2
Sweet’s syndrome 2
Urticaria 6
Miscellaneous causes 34

Table 1 — list of conditions diagnosed during study
period and number of cases identified.



21TINTERNATIONAL o o

VASCULITIS

P-017

Ultrasonographic evaluation of temporal artery frontal branch intima-media thickness as a diagnostic tool
for giant cell arteritis
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Riccardo De Luca?, Carlo Canistra®, Francesco Muratore?, Carlo Salvarani?.

TAUSL IRCCS Reggio Emilia, Reggio Emilia, Italy; ?Universita’ di Modena e Reggio, Reggio Emilia, Italy; 3Clinical and Experimental
Medicine Rheumatology Unit University of Florence, Florence, Italy.

Background/ Objectives: Different clinical (probability score for giant cell arteritis (PSGCA)) (1) and ultrasonographic (US)
score (UHS) (2) have been proposed to identify patients with giant cell arteritis (GCA). We propose a simplified US score to
correctly identify GCA patients in the setting of GCA fast track clinic.

Methods: All patients with suspected GCA seen at our rheumatological centre are evaluated according to a clinical, laboratory
and US protocol before execution of superficial temporal artery biopsy (TAB). Bilateral US examination of all the temporal branches
were done with an Esaote MyLabClassC machine equipped with a 22MHz linear probe. Images of all arterial segments were
stored and reviewed for subsequent measurement of right frontal branch intima media thickness (FBIMT) by a rheumatologist
blind to the final clinical diagnosis and to the results of TAB histological examination. The validity of the FBIMT was assessed using
the area under the curve (AUC) of the receiver operating characteristic curve (ROC) for discrimination and was compared to the
AUC of PSGCA and UHS. Sensitivity and specificity were calculated for each sum score of the FBIMT. Correlation coefficients
(Spearman rho) was calculated between each score and ESR and CRP values at baseline.

Results: Table 1 shows comparisons between GCA vs non GCA patients (clinical diagnosis) and GCA biopsy positive vs GCA
biopsy negative patients.

Correlation coefficients between the different scores were FBIMT/PSGCA 0.479 (p<0.001), FBIMT/UHS 0.806 (p<0.001) and
between scores and ESR and CRP levels were FBIMT/ESR 0.306 (p<0.001), FBIMT/CRP 0.394 (p<0.001), PSGCA/ESR 0.443
(p<0.001), PSGCA/CRP 0.468 (p<0.001), UHS/ESR 0.333 (P<0.001) and UHS/CRP 0.389 (P<0.001).

FBIMT AUC to discriminate GCA vs non GCA patients (clinical diagnosis) was 0.863 (95%CI=0.803-0.923), similar to PSGCA
AUC (0.823;95%CI= 0.752-0.893) or UHS AUC (0.840;95%CI=0.771-0.910).

FBIMT AUC to discriminate TAB positive vs TAB negative patients was 0.849 (95%CI=0.791-0.916), without differences with
PSGCAAUC (0.791;95%CI= 0.715-0.867) or UHS AUC (0.848;95%CI=0.780-0.916).

Aright frontal US IMT cut off value of 0.24 had a sensitivity of 0.70 (95%CI 0.59-0.79), a specificity of 0.94 (95%CI 0.83-0.99), a
LHR+ of 11.63 (95%CI=3.85-35.14), a LHR- of 0.32 (95%CI=0.23-0.45), a PPV of 0.72 (95%CI 0.74-0.79), a NPV of 0.87 (95%ClI
0.76-0.93), and a OR of 36.1 (95%CI 10.3-126.8) for correctly classify GCA at first visit.

Aright frontal US IMT cut off value of 0.24 had a sensitivity of 0.72 (95%CI 0.61-0.82), a specificity of 0.91 (95%CI 0.79-0.97),
a LHR+ of 7.65 (95%CI1=3.28-17.81). a LHR- of 0.31 (95%CI=0.21-0.44), a PPV of 0.92 (95%CI 0.83-0.96), a NPV of 0.69 (95%ClI
0.60-0.76), and a OR of 24.9 (95%CI 8.8-70.7) for correctly classify TAB positive patients at first visit.
Conclusions: IMT of the frontal TA branch has high LHR+, sensitivity, specificity, PPV and NPV to correctly classify GCA
patients at first visit in a GCA fast track clinic.
References:
1. Laskou F, et al. A probability score to aid the diagnosis of suspected giant cell arteritis. Clin Exp Rheumatol. 2019; Suppl
117(2):104-108.
2. van der Geest KSM, et al. Novel ultrasonographic Halo Score for giant cell arteritis: assessment of diagnostic accuracy
and association with ocular ischaemia. Ann Rheum Dis. 2020 Mar;79(3):393-399.

Disclosures: None.

GCAclin NO GCAclin P
(86 PTS) (50 PTS)
ESR 66.7 +31.6 42.9 + 261 < 0.001
CRP 7.54+5.72 3.33 +6.57 < 0.001
AGE 73.2 +8.02 72.2+10.2 0.528
PSGCA 15.4 +4.06 10.9 + 2.93 < 0.001
UHS 13.9+8.7 4.4+4.73 < 0.001
FBIMT 0.43 + 0.23 0.19 + 0.05 < 0.001
TAB positive TAB negative P
(79 PTS) (53 PTS)
ESR 68.3 + 32.1 44.1+255 < 0.001
CRP 7.63 +5.72 3.78 + 6.55 < 0.001
AGE 72.8+7.97 73.1+9.9 0.870
PSGCA 15.5 +4.16 11.5+2.89 < 0.001
UHS 14.3 + 8.8 46+49 < 0.001
FBIMT 0.43 +0.23 0.21 +0.09 < 0.001

Table 1. Comparison between clinical GCA vs No GCA and TAB positive vs TAB negative patients.
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Replication of the 23-Valent Polysaccharide Pneumococcal Vaccine-Induced Skin Pathergy Test in an
Independent Cohort of Patients with Behget Disease

Rabia Deniz, Ahmet Giil.
[stanbul Faculty of Medicine, Department of Internal Medicine, Division of Rheumatology, [stanbul, Turkey.

Background/Objective: The skin pathergy test (SPT) is an important tool in the diagnosis of Behget Disease (BD), but
its decreasing sensitivity over the years has limited its use(1, 2). In our previous study, we showed a dramatic improvement in
the sensitivity of SPT with the additional stimulation by the 23-valent polysaccharide pneumococcal vaccine (PS-23) antigens,
especially in BD patients with active disease manifestations (aBD) as high as 80.3% with preserved specificity of 100%(3). The
current study aimed to replicate our previous findings and improve its methodology by increasing the number of PS-23-induced
pricks.

Methods: This study was performed between March 2022 and November 2023. Information related to demographics, clinical
findings, disease activity, and treatment were collected. BD patients, patients with other inflammatory diseases, and recurrent
aphthous stomatitis comprised the study group. Standard SPT was done by pricking the forearm with a 3-5mm deep oblique
insertion at a 30-45° angle and using 20G hypodermic needles (20G-SPT). PS-23-induced SPT (PS23-SPT) was applied by
dropping a total volume of 10ml PS-23 (Pneumovax) additionally before pricking by 20G needle. In total four pricks were applied
to each arm(2 20G-SPT, 2 PS23-SPT). Development of erythema and induration at 48h were evaluated by the same observer.
Induration (32 mm) with erythema at 48h was accepted as positive. Patients with at least one active disease manifestation were
grouped as aBD.

Results: Stimulation of forearm skin by PS23-SPT showed 79.6% sensitivity and 100% specificity in the analysis of all patients
with BD, and 91.3% sensitivity and 100% specificity in aBD patients, compared to the sensitivity of 8.6% in all and 10% in aBD
using the 20G-SPT method. Both erythema and induration results with PS23-SPT showed a significant correlation between the
first and second prick sites of the arms, and between the right and left arms (p<0.0001, and r=0.7-0.85 for all comparisons). In aBD
group, 28.6% of the PS23-SPT negative and 6.3% of PS23-SPT positive patients were under at least one immunosuppressive.
Fifty out of 73 PS-SPT-positive aBD patients (68.5%) developed pustule in at least one of the prick sites.

Conclusions: The current study replicated the results of the previous findings of increased sensitivity of PS23-SPT especially
in active patients and in those not using immunosuppressives, and doubling of the prick numbers increased further the sensitivity
of PS23-SPT. The PS23-SPT is being considered a promising tool for the diagnosis of BD, and an international replication study
in different ethnic groups is underway.

References:

1. Davatchi F, et al. Clin Rheumatol.2011;30(9):1151-5.
2. Dilsen N, et al. Ann Rheum Dis.1993;52(11):823-5.
3. Deniz R, et al. Rheumatology (Oxford).2023;62(5):1903-9.

Disclosure: None. No funding was received. This study was approved by the Institutional Research Ethics Committee(Project
number2022/826), and all patients gave a written informed consent.

Table 1: Sensitivity, Specificity and Area Under the Curve (AUC) Results of SPT Methods.

SPT Method Active BD Whole BD
Method Sensitivity Specificity AUC p value Sensitivity Specificity AUC p value
(%) (%) (95%) (%) (%) (95%)
US 20G 6.1 100 0.530 0.459 4.8 100 0.524 0.530
needle (0.448-0.613) (0.448-0.559)
PS-23+ 91.3 100 0.954 0.0001 79.6 100 0.898 0.0001
20Gneedle (0.918-0.991) (0.848-0.947)
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The value of ANCA testing in renal disease — is the current consensus statement evidence based?

Maria Weiner', Bjorn Peters?, Marten Segelmark®.
Link6ping University, Linképing, Sweden; 2Skaraborg Hospital, Skévde, Sweden; 3Lund University, Lund, Sweden.

Background/ Objectives: The 2017 international consensus document on ANCA testing includes a gating strategy for when
to request an ANCA-test. For patients with kidney related symptoms the text is vague and reads “Glomerulonephritis, especially
rapidly progressive glomerulonephritis (RPGN)” (1). As this text provide little guidance on when to perform ANCA testing in
patients with different combinations of proteinuria, hematuria and elevated creatinine we calculated the likelihood ratio, pretest-
and posttest probability for AAV in a large renal biopsy material.

Methods: All patients entered in the Swedish Renal Biopsy registry between 2015 and 2020 were screened for ANCA tests.
The result of ANCA testing was compared with the final diagnosis set by the nephrologist using the ERA (Eurpoean Renal
Association) codes for primary renal disease and the indication to perform the biopsy. In this registry the clinician has to provide
the indication for the biopsy by ticking one of five boxes: early chronic kidney disease (CKD1-2), late chronic kidney disease
(CKD3-5), massive proteinuria (nephrosis), acute/subacute nephritis (RPGN) and other acute kidney injury (AKI).

Results: ANCA test were ordered for 2705 patients out of 3165 (85%) undergoing renal biopsy (Table 1). 13% of those were
diagnosed as AAV. The overall likelihood ratio was 22.3 which with a pretest-probability of 13 % gives a posttest-probability of
77%. The lowest likelihood ration was found for RPGN 9.8 while the highest was found for nephrosis 73. The corresponding values
for CKD1-2, CKD3-5 and AKl was 19, 26 and 27.

Conclusions: A likelihood ration of 10 is often used as a cut-off for when a diagnostic test is considered to be clinically useful.
In patients undergoing renal biopsy this cut-off level is exceeded in all different clinical situations except for RPGN, which is
the only setting strongly suggested by current consensus statement. More liberal ANCA testing is warranted in renal disease of
unclear origin.

References:

1. Bossuyt X, Cohen Tervaert JW- Nat Rev Rheumatol. 2017 Nov;13(11):683-692.

Disclosures: None.

Table 1.
Total ANCA test AAV yes ANCA+ Likelihood ratio pre-test prob posttest prob
CKD 1-2 390 19 36 19,53 4,9% 50,0%
CKD3-5 745 57 76 26,15 7,7% 68,4%
AKI 339 35 45 26,85 10,3% 75,6%
RPGN 583 215 248 9,76 36,9% 85,1%
Nephrosis 648 12 19 72,88 1,9% 57,9%
Totalt 2705 353 424 22,31 13,0% 77,0%
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Utilizing Machine Learning with Claims Data to Diagnose and Quantify the Prevalence of Eosinophilic
Granulomatosis with Polyangiitis

Peter Merkel’, Peter Baudy?, Donna Carstens?, Benjamin North®, Mahvish Danka?, Stephanie Roy?, Hanna Marshall®, Geoffrey
Chupp*.

"University of Pennsylvania, Philadelphia, United States; ?AstraZeneca, Wilmington, United States; °IQVIA, Philadelphia, United
States; “Yale School of Medicine, New Haven, United States.

Background/ Objectives: Eosinophilic granulomatosis with polyangiitis (EGPA) is a vasculitis that can present indolently. This
can lead to a delay in diagnosis and treatment. This study used machine learning to identify pre-diagnostic attributes of EGPA,
estimate the prevalence of EGPA, and create a clinical decision screening tool (CDST) to reduce time to diagnose EGPA.

Methods: Leveraging IQVIA's U.S. medical and pharmacy claims data and laboratory results, =2,800-4,000 patients were split
into positive and negative cohorts. All patients were required to have a history of asthma or oral glucocorticoid use. Two cohort
designs and decision tree models are being developed to create a CDST.

Results: The positive predictive value of all models exceeded the baseline prevalence and incidence rates in the dataset.
The RCS model estimated approximately 9,644-11,793 cases of EGPA. Key determinants within the models showed that
eosinophilia, asthma, arteritis, chronic sinusitis, multiple chest x-rays, skin biopsies, multiple prescriptions of oral glucocorticoids,
and rheumatology visits were most predictive of a diagnosis of EGPA. The first decision tree model uncovered four possible
decision pathways for use within the CDST.

Conclusions: These results demonstrate that leveraging machine learning and claims data can improve the estimation of
prevalence of EGPA in the US and aid in arriving at an earlier diagnosis of EGPA. Up to 100 key events were identified by the
model as playing a pivotal role in identifying patients with EGPA. The decision tree models may offer an avenue for health systems
to improve the care of patients with EGPA.

Disclosures: This study was funded by AstraZeneca.

PAM: Consulting: AbbVie, AstraZeneca, Boeringher-Ingelheim, Bristol-Myers Squibb, ChemoCentryx, CSL Behring, Dynacure,
EMDSerono, Genentech/Roche, Genzyme/Sanofi, GlaxoSmithKline, Immagene, InflaRx, Jannsen, Kiniksa, Kyverna, Mitsubishi,
Neutrolis, Novartis, NS Pharma, Pfizer, Regeneron, Sparrow, and Takeda; Research Support: AbbVie, AstraZeneca, Boeringher-
Ingelheim, Bristol-Myers Squibb, ChemoCentryx, Eicos, Electra, Forbius, Genentech/Roche, Genzyme/Sanofi, GlaxoSmithKline,
InflaRx, Sanofi, and Takeda: Stock options: Kyverna; Royalties: UpToDate

PB and DC: employees of AstraZeneca and may own stock/stock options.
BN, MD, SR, HM: Employees of IQVIA, which received funding from AstraZeneca to conduct this study.

GLC: GlaxoSmithKline, Boehringer Ingelheim Pharmaceuticals, Genentech, AstraZeneca, Sanofi Genzyme, Regeneron,
Circassia, Teva, Boston Scientific.
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Clustered Insights: Unraveling Patterns in ANCA Associated Vasculitis from a Turkish Multicenter Cohort

Ertugrul Cagri Bolek!, Tuba Demirci Yildirim?, Oznur Sadioglu Cagdas®, Bahar Ozdemir Ulusoy'!, Riza Can Kardas', Murat
Karabacak*, Esra Erpek?, Tahir Saygin Ogut®, Duygu Ozgur*, Hasan Kocaayan?, Duygu Sahin*, Gozde Sevgi Kart Bayram', Soner
Senel®, Timucin Kasifoglu’, Berkan Armagan’, Abdulsamet Erden’, Neslihan Yilmaz*, Veli Yazisiz®, Servet Akar?, Cemal Bes*, Ayse
Cefle®, Fatma Alibaz-Oner, Hamit Kucuk', Sedat Kiraz', Haner Direskeneli*, Mehmet Akif Ozturk', Ahmet Omma’, Ayten Yazici®,
Fatos Onen?, Omer Karadag'.

"Turkish Vasculitis Study Group (TRVaS), Ankara, Turkey; ?Turkish Vasculitis Study Group (TRVaS), Izmir, Turkey; *Turkish
Vasculitis Study Group (TRVaS), Kocaeli, Turkey; *Turkish Vasculitis Study Group (TRVaS), Istanbul, Turkey; °Turkish Vasculitis
Study Group (TRVaS), Antalya, Turkey; STurkish Vasculitis Study Group (TRVaS), Kayseri, Turkey; "Turkish Vasculitis Study
Group (TRVaS), Eskisehir, Turkey.

Background/ Objectives: Anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) is a complex and
heterogeneous disease requiring a comprehensive understanding of its diverse manifestations. Identifying distinct AAV
subphenotypes based on the distribution of organ involvement and ANCA types may help illuminate our knowledge of the
pathogenesis, predict prognosis, and guide management. This study aimed to elucidate the intricate patterns within AAV by
performing latent class analysis (LCA) on the Turkish Vasculitis Study Group (TRVaS) registry.

Methods: In this nationwide study, we included 496 patients with granulomatosis with polyangiitis (GPA), microscopic
polyangiitis (MPA), and unclassified AAV (UAAV) according to the European Medicines Agency algorithm from TRVaS, multicenter,
and e-database of Turkey. Clustering analysis was conducted using LCA to identify subgroups with distinct patterns of organ
involvement at disease diagnosis and ANCA status. Determining the optimal number of latent classes was guided by statistical
criteria, specifically the Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC). The clusters were presented
and characterized by demographics, baseline characteristics, and mortality.

Results: The analyses included data for 401 (80.8%), 77 (15.5%), and 18 (3.6%) patients with GPA, MPA, and uAAv,
respectively. Of the 496 AAV cases, the mean age was 51.2 + 16.4 years, and 54.6% were male. Our clustering analysis revealed
three distinct clusters within the Turkish AAV population, each characterized by a different pattern. Cluster 1 (“Pulmonary+/PR3+")
included half of the patients (51.4%). Cluster 2 (“Pulmonary+/MPO+”) and Cluster 3 (“Non-Pulmonary/PR3+") contained 29.8%
and 18.7% of the AAV cases, respectively. The largest cluster (“Pulmonary+/PR3+”) had predominantly anti-PR3 positive patients
with pulmonary, renal, and ear-nose-throat (ENT) involvement. According to the classical classification, a cluster of “Pulmonary+/
MPO+” corresponded to all patients with MPA and other MPO+ patients with pulmonary and renal involvement. Mortality rates
were 10.6%, 14.9%, and 7.5% for Clusters 1, 2, and 3, respectively. The descriptive characteristics of prior classifications and the
new 3 clusters are shown in the table.

Conclusions: This comprehensive analysis provided valuable insights into the intricate patterns of AAV, shedding light on
potential subphenotypes based on organ involvement and ANCA types. Further research is warranted to validate and extend
these findings. The identified clusters may contribute to a better understanding of AAV pathogenesis, prognosis prediction, and
tailored management strategies.

Keywords: ANCA associated vasculitis, clustering analysis, cohort study, personalized medicine.
Disclosures: None.

Table: Baseline characteristics and outcome of 496 patients with AAV by diagnosis and after clustering.
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Survey results on the utility of the Renal Risk Score and Histopathological Classification of ANCA-
glomerulonephritis

Martina Uzzo', Annelies Berden?, Giacomo Emmi®, Lauren Floyd*, J. Charles Jennette®, Andreas Kronbichler®, Irmgard Neumann?,
Augusto Vaglio®, Maria Wester Trejo®, Thorsten Wiech'?, David Jayne™", Silke R Brix'?, Ingeborg Bajema’.

"University Medical Center Groningen, Groningen, Netherlands; *Maasstad Hospital Rotterdam, Rotterdam, Netherlands;
3University of Florence, Florence, ltaly; *Lancashire Teaching Hospital, Preston, United Kingdom; SUniversity of North Carolina,
Chapel Hill, United States; ®Medical University Innsbruck, Innsbruck, Austria; “Immunologiezentrum Zurich, Ziirich, Switzerland;
8Meyer Children’s Hospital IRCCS, Florence, Italy; °Leiden University Medical Center, Leiden, Netherlands; "°University Medical
Center Hamburg-Eppendorf, Hamburg, Germany; '"University of Cambridge, Cambridge, United Kingdom; "?Manchester University
Hospitals, Manchester, United Kingdom.

Background/Objectives: The importance of kidney biopsy in ANCA-associated glomerulonephritis (AAV) is widely recognized:
both the Berden classification' and the ANCA renal risk score (ARRS)? are widely used and reliable predictors of prognosis. AAV
phenotypes, outcomes and treatment have changed over the last decades: whether and how the existing classification and ARRS
need to be updated is a matter of discussion. A survey to assess the current use of the classification and ARRS in clinical practice
was conducted on behalf of the newly formed “Working Group on classifications and risk scores”.

Methods: An online survey was sent to the active members of the European Vasculitis Society (EUVAS) between September
13th and September 27th, 2023. The survey used an internet platform, contained 12 multiple-choice and 2 open questions and
results were analyzed anonymously.

Results: 76 of 295 EUVAS members replied to the questionnaire: 40 (52.6%) were nephrologists, 25 (32.9%) rheumatologists,
4 (5.3%) pathologists and 7 (9.3%) “others”. Their level of expertise was high, with 61 (80.3%) physicians encountering more than
10 new-diagnosed AAV patients per year. A total of 64 (84.2%) responders usually performed a kidney biopsy in suspected AAV
patients, considering the pathological examination a useful tool for prognosis (89.5%), diagnosis (85.5%) and treatment (81.6%).
More than 90% of responders indicated they discuss kidney biopsy results in a multidisciplinary meeting involving both clinicians
and pathologists. Both the Berden classification and the ARRS are known by around 70% of experts in the field; the first being
commonly used by clinicians in everyday practice (70.1% vs 52.5%, p=0.08). Both systems were considered useful on a scale
from 0 to 10, with a median grade of 7 [(IQR 5-8) vs (IQR 6-8), p=0.21].

Suggested improvements were further standardizations and simplicity. New parameters (e.g., extraglomerular involvement,
laboratory and clinical features) and biomarkers should be considered for future inclusion.

Conclusions: A survey assessing the current use of the Berden classification and ARRS in clinical practice showed that both
systems are widely used among vasculitis clinicians and that the ideal system should be able to guide treatment decisions. The
validation of pathological systems for targeted treatment decisions is an unmet need.

References:
1. Berden et al., J Am Soc Nephrol, vol. 21, no. 10, pp. 1628-36 (2010)
2. Brix et al., Kidney Int, vol. 94, no. 6, pp. 1177-1188 (2018)
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Diagnostic yield of biopsies in Eosinophilic Granulomatosis With Polyangiitis
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Hospital Clinic de Barcelona, Barcelona, Spain.

Background: Recently published classification criteria for eosinophilic granulomatosis with polyangiitis (EGPA)' require, to be
applied, a diagnosis of small- or medium-vessel vasculitis, without specifying how that diagnosis should be made. Histologically,
EGPA is characterized by eosinophil-rich and necrotizing granulomatous inflammation together with necrotizing vasculitis,
predominantly affecting small to medium vessels. Some of these features are not specific for EGPA and may be seen in other
forms of ANCA associated vasculitis (AAV). Current guidelines on the management of AAV recommend biopsies to assist in
establishing a new diagnosis and for further evaluation of patients with suspected relapse?. Therefore, biopsies are essential tools
for the diagnosis, classification and management of these diseases.

Objectives: To describe the histopathological findings, diagnostic yield and the most common localizations of biopsies
performed to assist in the diagnosis and follow-up of patients with EGPA.

Methods: Medical charts of patients with EGPA regularly followed at our department were reviewed to retrieve the number
and localization of biopsies, as well as biopsy findings including proportion of a) eosinophil-rich extravascular inflammation, b)
granulomas and/or c) necrotizing vasculitis. Biopsies were performed if patients presented symptoms in any given and most
accessible localization (at diagnosis) or if they were necessary to confirm active disease (during follow-up).

Results: Among 59 EGPA patients regularly controlled at our department, a total of 163 biopsies were performed on 54 of them.
In 44 patients (81.5%), 89 biopsies were performed at diagnosis and in 27 (50%), 74 biopsies were performed during follow-up. A
total of 37 biopsies in 26 patients (48.1%) had proven vasculitis. A total of 7 biopsies in 5 patients (9.3%) had proven granuloma. A
total of 87 biopsies in 42 patients (77.8%) had proven eosinophil-rich extravascular inflammation. The main localizations were: ear,
nose and throat (ENT, 49 biopsies), respiratory (31), skin (25), gastrointestinal (Gl, 18), muscular (14), nerve (12), bone marrow
(8), renal (4) and temporal artery biopsy (TAB, 2). Among them, at least 1 typical histological feature detailed above was found in:
ENT 38/49 biopsies (sensitivity of 77.6%), respiratory 15/31 (48.4%), skin 23/25 (92%), Gl 10/18 (55.6%), muscular 4/14 (28.6%),
nerve 5/12 (41.7%), bone marrow 6/8 (75%), renal 4/4 (100%) and TAB 1/2 (50%). A total of 57 biopsies performed in 29 patients
(53.7%) showed none of the typical findings described above, although only 6 patients had all their biopsies without abnormal
findings. These results are summarized in Table 1.

Biopsies in the EGPA cohort (N=59)

Patients with biopsy: 54 (91.5%)
At diagnosis: 44 (81.5%); 89 biopsies
During follow-up: 27 (50%); 74 biopsies

Histological findings

Vasculitis

Patients with vasculitis: 26 (48.1%)
At diagnosis: 22 (40.7%)
During follow-up: 5 (9.3%)

Granuloma

Patients with granuloma: 5 (9.3%)
At diagnosis: 3 (5.6%)
During follow-up: 2 (3.7%)

Eosinophil-rich inflammation

Patients with eosinophil-rich inflammation: 42 (77.8%)
At diagnosis: 31 (57.4%)
During follow-up: 23 (42.6%)

Main localizations of biopsies, n (with at least 1 histological finding, n)

At diagnosis During follow-up Total
ENT 21 (16) 28 (22) 49 (38)
Respiratory 13 (6) 18 (9) 31 (15)
Skin 15 (14) 10 (9) 25 (23)
Gastrointestinal 3(3) 15 (7) 18 (10)
Muscular 13 (4) 1(0) 14 (4)

Nerve 12 (5) 0 (0) 12 (5)

Bone marrow 6 (5) 2(1) 8 (6)

Renal 4(4) 0 (0) 4(4)

Vascular (temporal artery biopsy) 2(1) 0(0) 2(1)
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Conclusion: Multiple tissues are biopsied in clinical practice to assist in the diagnosis and evaluation of patients with EGPA,
according to the multi-organ nature of this disease. Biopsies are more frequently obtained from accessible sites such as ENT or
skin and usually dictated by clinical manifestations. In our cohort, the highest sensitivity was obtained from kidney, skin, ENT, bone
marrow? and Gl tract.

References:
1. Grayson et al, Ann Rheum Dis 2022.
2. Yates et al, Ann Rheum Dis 2016.

258
Poster



21TINTERNATIONAL o o

VASCULITIS

P-024

Eosinophilic giant cell arteritis: a different subset of disease?
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USL-IRCCS di Reggio Emilia, Reggio Emilia, Italy.

Background/Objectives: Temporal artery biopsy (TAB) still represents the gold standard for giant cell arteritis (GCA)
diagnosis. The eosinophilic infiltrate at TAB has been described in 8% of 274 TAB with transmural inflammation'. Whether it is part
of the GCA spectrum or other conditions remain controversial. The aim of our study was to describe the clinical findings, disease
course and treatment response of GCA patients with transmural eosinophilic infiltration at TAB.

Methods: All biopsies with evidence of transmural inflammation obtained between January 1986 and December 2013 at the
IRCCS in Reggio Emilia were reviewed by a single pathologist. The eosinophilic infiltrate was defined according to the severity
as mild [220 and <40/high-power-field (hpf)], moderate (=40 and <60/hpf), or severe (=60/hpf). Patients with histological evidence
of eosinophilic infiltration were compared with patients without for demographic, clinical and histological features. To compare the
presence of eosinophil-related manifestations (namely asthma, allergic rhinitis, and nasal polyposis), patients with eosinophilic
infiltrate were matched 1:2 for age, sex, and duration of follow-up (+/-5 years) with patients without.

Results: 254 TAB were included, 22 (8.7%) showed evidence of eosinophilic infiltrate. GCA patients with eosinophilic infiltrate
were more likely females (p = 0.055). At diagnosis, they presented more frequently cranial symptoms (p = 0.052), particularly
headache (p = 0.005), systemic manifestations (p = 0.016), and showed higher C-reactive protein levels (p = 0.001) (Table1).
Regarding histological lesions, a severe transmural inflammation, laminar necrosis, and intraluminal acute thrombosis were
more frequently observed in patients with eosinophilic infiltration (p = 0.066, p < 0.001, and p = 0.010, respectively). Almost no
differences were observed in the two groups regarding frequencies of relapses, long-term remission, duration of glucocorticoid
therapy and its cumulative dose. When the 22 patients were matched with 44 without eosinophilic infiltrate, no differences in the
eosinophil levels or in the development of eosinophil-related manifestations were detected. Furthermore, no patient developed
signs of systemic necrotizing vasculitis during follow up.

Conclusions: Patients with transmural eosinophilic infiltration represent a subset of GCA patients with cranial manifestations
and more severe inflammation, both at clinical and histological levels.

Disclosures: None.
Reference:
1. Cavazza A, et al. Am J Surg Pathol. 2014 Oct;38:1360-70.

Table 1 Findings at diagnosis of the cohorts.
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From systemic vasculitis to other conditions: the broad spectrum of ANCA-positivity

Macarena Miguez Del Aguila, Gemma Alvarez Martinez, Merce Alsius Sufier, Antoni Castro Guardiola, Arola Armengou Arxe,
Nuria Vilanova Anducas, Guillem Policarpo Torres, Monica Angerri Nadal.

Hospital Universitari Dr. J. Trueta, Girona, Spain.

Background and Objective: Anti-neutrophil cytoplasmic antibodies (ANCA), specific autoantibodies for ANCA-associated
vasculitis (AAV), may have clinical, pathogenic and diagnostic significance in a broad spectrum of diseases’.

Our aim is to determine whether patients with a positive ANCA test have AAV or not. We report the indications, diagnoses and
laboratory results of the included patients.

Methods: We retrospectively analyzed 169 ANCA-positive tests between March 2021 and June 2023. Excluded were repeated
samples or those without adequate clinical data available.

ANCA-positivity was defined as p-ANCA, c-ANCA, atypical or unspecified patterns by indirect immunofluorescence (lIF)
staining and/or an elevated anti-MPO or anti-PR3 levels by CLIA.

Cases were reviewed to establish if patients had AAV (granulomatosis with polyangiitis (GPA), microscopic polyangiitis (MPA),
eosinophilic granulomatosis with polyangiitis (EGPA), renal-limited associated vasculitis (RLV) and cocaine-levamisole induced
vasculitis (CLIV)), or alternative diagnoses according to their underlying organic pathology.

Results: The majority of patients (72%, n=121) had some type of autoimmune disease. Also, 25% (n=43) had an established
or new diagnosis of AAV.

In AAV-newly diagnosed patients (n=21), ANCA screening primarily targeted suspicion of rapidly progressive glomerulonephritis
(66%), followed by otorhinolaryngological disorders (20%) and lung disease (14%).

In established AAV patients (n=22), testing indicated routine monitoring, clinical changes (possible relapse/flare), or suspicion
of a new vasculitic condition.

Non -AAV patients (n=126) were frequently tested for suspicion of liver or gastrointestinal disorders (25%), followed by lung
disease (17%), arthritis (12%), renal disease (9%) or routine monitoring (9%).

The most common AAV was GPA (30%), followed by RLV (26%), EGPA (16%), MPA (14%) and CLIV (14%); and the
more prevalent non-AAV conditions included inflammatory bowel disease (IBD) (13%), non-autoimmune liver diseases (17%),
demyelinating diseases (6%), autoimmune liver diseases (5%) and idiopathic pulmonary fibrosis (4%).

Screening the 169 ANCA-positive samples through IIF revealed patterns as follows: 64 p-ANCA, 47 c-ANCA, 7 doubly positive
(c-ANCA, p-ANCA), 4 atypical x-ANCA, 3 unspecified, and 44 negative. Additionally, 26 p-ANCA cases (41%) and 12 c-ANCA
patients (25%) had clinical diagnoses of AAV.

In CLIA screening, 38% of MPO patients and 26% of PR3 patients had AAV.

Conclusions: In our cohort, the majority of patients had an autoimmune disease, and 25% of the total had AAV. p-ANCA and
MPO-ANCA were more frequent than c-ANCA and PR3-ANCA for AAV diagnosis. The most common ANCA-positive condition in
the non-AAV group was IBD. Clinical correlation is essential in interpreting ANCA tests.

Reference:
Moiseev S, et al. 2020 international consensus on ANCA testing beyond systemic vasculitis. Autoimmun Rev 2020; 19:102618.
Disclosures: None.
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ANCA utility during interstitial lung disease diagnosis: a retrospective 5-year analysis from an ILD clinic
Jaume Mestre-Torres', Bruna Gongalves', Ana Villar-Gémez?, Janire Perurena®, Maria Teresa Sanz-Martinez®, Ferran Martinez-
Valle', Laura Vifias-Giménez?®, Roser Solans-Laqué’.

Internal Medicine, Hospital Vall d’Hebron, Barcelona, Spain; Pulmonology, Hospital Vall d’Hebron, Barcelona, Spain; *Inmunology,
Hospital Vall d’Hebron, Barcelona, Spain.

Background/ Objectives: To determine the diagnostic yield of anti-neutrophil cytoplasmic antibodies (ANCA) as part of the
diagnostic evaluation of patients with an interstitial lung disease (ILD). To describe the characteristics of patients showing pANCA
and cANCA.

Methods: Observational retrospective study that reviewed all patients submitted for evaluation at an Interstitial Lung Diseases
Clinic between 01/2016 and 12/2020 with a positive ANCA test. Final diagnosis was set according to clinical judgement and review
of the electronic health records. Data were described as proportions, mean * standard deviation or median (quartile 1 — quartile
3). Analysis was performed using StataBE17.

Results: We evaluated 586 possible candidates being ANCA positive in 50 (8.5%). Twenty-six (52%) were woman with a
mean age of 66.0+11.8 years. Thirty-one (62%) had been smokers (27 pack-year). Symptoms at diagnosis were heartburn in 20
(40%), shortness of breath in 30 (60%), cough in 24 (48.9%), arthralgia in 10 (20.8%), Raynaud in 3 (6.3%), xerophthalmia in 9
(18.8%) and xerostomia in 8 (16.7%). Physical exam showed crackles in 27 (54%) and digital clubbing in 4 (8.0%).

Blood tests evidenced a normal
haemoglobin (mean concentration
13.9+1.9mg/dL), an eosinophil blood
count of 222+289x10E9/L and a
preserved kidney function (creatinine
0.94+0.4mg/dL). Myeloperoxidase
(MPO) levels were 72.3 (20.6-129.4)
U/mL and proteinase-3 (PR3) 14.5
(8.1-37.0)U/mL. Ten (20.0%) patients
had a positive rheumatoid factor,
anti-citrullinated peptide antibodies
were present in 7 (14%), Ro60 in 2
(4.1%) and Ro52 in 1 (2.0%). Urine
analysis showed glomerular activity
in 2.

ANCA immunofluorescence (IFI)
patterns showed a pANCA in 12
(24.5%), cANCA in 5 (10.2%) and
XANCA in 31 (62.3%). One patient
alternatively exhibited pANCA and
cANCA. According to MPO/PR3
status, 10 patients with pANCA
showed a positive MPO test and 3
a PR3 test. Two pANCA positive
patients showed MPO and PR3
at the same time and one pANCA
patient was negative for both MPO

and PR3. Two CcANCA patients Figure 1. Correlation between gender (Man/Woman) ANCA
showed positive PR3. MPO was not immunofluorescence (IFl) status, myeloperoxidase (MPO), proteinase-3
present in any patient with cANCA. A (PR3) and diagnosis. N = negative, ND = not determined.

patient with xANCA showed positive
PR3 but the remaining 30 were negative for both MPO and PR3. The patient alternating p/cANCA had positive PR3 antibodies.
IFI was not performed in one patient who had positive PR3.

Regarding clinical diagnosis, 4 patients were diagnosed as having a microscopic polyangiitis and 1 as a granulomatosis with
polyangiitis. Other diagnosis and its serological correlation are reported in figure 1.

Conclusions: ANCA IFI, pANCA and cANCA should always be performed during an ILD evaluation, as it appears that its
combination increases diagnostic yield. These results in an appropriate clinical context, including lung and extrapulmonary findings
can help to reach a proper diagnosis. Multidisciplinary evaluation is essential.

References: None.
Disclosures: None.
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Axial Spondyloarthritis in Patients with Gastrointestinal Involvement of Behget Syndrome

Musab Ozturk’, Sinem Nihal Esatoglu?, Ibrahim Hatemi®, Aykut Ferhat Celik®, Osman Aykan Kargin*, Ahmet Oz*, Erkan Yilmaz5,
Didar Ucar®, Melike Melikoglu?, Hasan Yazici’, Ibrahim Adaletli, Gulen Hatemi?.

Istanbul University-Cerrahpasa, Cerrahpasa Medical School, Department of Internal Medicine, Istanbul, Turkey; Z?Istanbul
University-Cerrahpasa, Cerrahpasa Medical School, Department of Internal Medicine, Division of Rheumatology, Istanbul, Turkey;
3Istanbul University-Cerrahpasa, Cerrahpasa Medical School, Department of Internal Medicine, Division of Gastroenterology,
Istanbul, Turkey; *Istanbul University-Cerrahpasa, Cerrahpasa Medical School, Department of Radiology, Istanbul, Turkey;
SIstanbul University-Cerrahpasa, Cerrahpasa Medical School, Tissue Typing Laboratory, Istanbul, Turkey; SIstanbul University-
Cerrahpasa, Cerrahpasa Medical School, Department of Ophthalmology, Istanbul, Turkey; "Academic Hospital, Istanbul, Turkey.

Background/ Objectives: Controlled studies have shown that radiographic sacroiliitis was not increased in Behget syndrome
(BS), compared to other inflammatory diseases. However, gastrointestinal involvement of Behget syndrome (GIBS) shares
common features with inflammatory bowel disease which, in turn, can be associated with spondyloarthritis (SpA). We wanted to
see whether GIBS patients have an increased frequency of radiographic sacroiliitis or non-radiographic axial spondyloarthropathy
(nr-AxSpA) compared to BS patients with only mucocutaneous and/or joint involvement with no major organ involvement.

Methods: We included 71 GIBS patients and 76 consecutive BS patients without major organ involvement. Patients were
screened for axial spondyloarthritis (axSpA) using the Assessment of Spondyloarthritis International Society (ASAS) criteria. First
they were questioned for chronic back pain, defined by ASAS as the presence of chronic back pain for more than 3 months and
an age at onset of <45 years. Patients with chronic back pain were questioned for other spondyloarthritis features and tested
for HLA-B27 status, CRP levels and X-ray and magnetic resonance imaging of the sacroiliac joints. All radiologic images were
evaluated independently and blind by two radiologists.

Results: Chronic back pain was reported by 30 (42%) GIBS patients and 25 (33%) BS patients with only mucocutaneous
and/or joint involvement (p=0.24). Five (7%) GIBS patients and 4 (5%) controls met ASAS criteria for axSpA (p=0.74). Only 1
GIBS patient had radiographic axSpA (also termed ankylosing spondylitis), whereas 4 GIBS patients and 4 patients among the
controls had nr-AxSpA. HLA B27 was positive in 3 (4%) of the GIBS patients and in 5 (7%) of the controls (p=0.72). There were
no significant differences between the groups regarding other SpA features of the ASAS criteria (Table).

Conclusions: The frequency of axSpA in GIBS patients was not found to be higher than that in BS patients who have only
mucocutaneous and/or joint involvement. This finding further suggests that, despite certain clinical similarities between GIBS and
Crohn’s disease, different disease mechanisms may be involved

References: None.

Disclosures: GH has received research grant, lecture fees and fees for serving on an advisory board from Celgene, receiving
consulting fees from UCB Pharma, Bayer, Johnson & Johnson, lecture fees from Novartis, Abbvie, Amgen, and UCB Pharma.

GIBS BS with only mucocutaneous
(n=71) and/or joint involvement
(n=76)
Male 38 (53.5%) 23 (30%)
Mean (SD) age, years 45 +£12 42 +13
AxSpA according to ASAS criteria 5 (7%) 4 (5%)
Clinical arm 2 2
Imaging arm 3 2
Chronic back pain 30 (42%) 25 (33%)
Inflammatory back pain 17 (24%) 13 (17%)
SpA features among patients with chronic back pain
Inflammatory back pain 17 (57%) 13 (562%)
HLA-B27 2 (7%) 3(12%)
Arthritis 14 (47%) 11 (44%)
Enthesitis 11 (37%) 7 (28%)
Dactylitis 2 0
Psoriasis 1 1
Good response to NSAID 21 (70%) 16 (64%)
Family history for SpA 10 (33%) 6 (24%)
Elevated CRP 7 (23%) 3(12%)
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Venous Wall Inflammation Detected with Superb Microvascular Imaging in Behget Syndrome

Yasemin Kayadibi', Yesim Ozguler?, Melike Melikoglu?, Sinem Nihal Esatoglu?, Ugur Kimyon?®, Ayse Kalyoncu-Ucar', Ibrahim
Adaletli', Gulen Hatemi?.

Istanbul University-Cerrahpasa, Cerrahpasa Medical School, Department of Radiology, Istanbul, Turkey; ?Istanbul University-
Cerrahpasa, Cerrahpasa Medical School, Department of Internal Medicine, Division of Rheumatology, Istanbul, Turkey; 3Istanbul
University-Cerrahpasa, Cerrahpasa Medical School, Department of Internal Medicine, Istanbul, Turkey.

Background/ Objectives: Superb microvascularimaging (SMI) is a novel technique that provides a more sensitive assessment
of small vessels compared to color Doppler US (CDUS), by distinction of low-speed flow signals from motion artifacts. Superficial
thrombophlebitis (STM) is a common manifestation in patients with Behget syndrome (BS) and is thought to be associated with
inflammation of the vessel wall rather than a procoagulant state. We aimed to assess STM lesions of patients with BS, together
with controls, using SMI.

Methods: We studied 51 BS (16F/35M, mean age:40.6+12.8) patients and 28 non-BS (21F/7M mean age:44.9+11.7) patients
with nodular lesions on physical examination. B-mode US, CDUS, PDUS and SMI were performed and recorded by the same
radiologist and images were then evaluated by 2 radiologists. Both radiologists were blinded to the diagnoses and to each other’s
assessments. First, presence/absence of vessel was assessed with CDUS to differentiate STM from erythema nodosum (EN).
Then STM lesions were evaluated for the presence/absence of thrombus, vessel wall color-coded signal intensity, and thickness
using the imaging modalities defined above. Vessel wall signal intensity was graded into 4 groups according to the percentages
of the effected vessel wall area (Grade 0= no signal, Grade 1= < 25%, Grade 2= 25-50%, Grade 3= 50-75%, Grade 4= >75%).
CDUS was the gold standard in the final diagnosis of STM. Interobserver reliability was assessed by kappa statistic.

Results: The nodular lesions of 26 BS and 17 non-BS patients were diagnosed as STM. The diagnosis was EN in the
remaining 25 BS and 11 non-BS patients. SMI showed increased color-coded signal intensity in the vessel wall in patients with
STM. We did not observe increased signal intensity in any of the patients with EN. According to the grading system, at least grade
1 or higher vessel-wall signals were detected in 22 BS (84.6%) patients with STM, in contrast to only 3 (17.6%) non-BS patients
with STM (Table). Sixteen of 26 BS patients (61.5%) had at least grade 2 signal, and 4 of them had halo shaped signals all around
the vessel-wall (Figure). On the other hand, 2 of 3 non-BS patients (75%) had only grade 1 signal and none of them had grade 4
signal. The interobserver reliability was good (k=0.87, p<0.001).

Conclusions: A high-grade color-coded signal suggesting inflammation of the vessel wall was detected with SMI, in the
majority of BS patients with STM. This finding needs to be studied in different vascular lesions of a large number of BS patients
together with controls, in order to understand its specificity for BS and its significance.

References: None.

Disclosures: GH has received research grant, lecture fees and fees for serving on an advisory board from Celgene, receiving
consulting fees from UCB Pharma, Bayer, Johnson & Johnson, lecture fees from Novartis, Abbvie, Amgen, and UCB Pharma.

Figure. A-Nodul-like lesion on the posterior side of the cruris, B-Color Doppler US, C- Power Doppler US, D- Venous halo sign
in axial plane SMI, and E-Venous wall inflammation in longitudinal plane SMI
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ANCAs beyond anti-MPO and anti-PR3

Laura Vihas-Giménez, Yolanda Pérez Rosillo, Anais Bofill Turu, Ana Belén Zurro Fernandez, Aida Lozano Arroyo, Maria Teresa
Sanz-Martinez.

Vall Hebron University Hospital, Barcelona, Spain.

Background/ Objectives: According to international consensus on ANCA testing statement issued in 1999', indirect
immunofluorescence assay (IFA) is the initial screening method to detect the presence of ANCAs. However, due to the recent
international consensus and the improvement of antigen-specificimmunoassays sensitivity and specificity, the two-stage diagnostic
strategy for ANCA detection is being questioned? 3.

The objective of this study is to evaluate the ANCA testing in our clinical laboratory practice in a tertiary referral hospital.

Methods: Aretrospective review was carried out over 5 years of patients admitted to the Vall d’Hebron Hospital who underwent
ANCA tests. IFA was performed on a composite slide that included: human neutrophils fixed with ethanol, human neutrophils fixed
with formalin and HEP2 cells with neutrophils fixed with ethanol. Antibodies against myeloperoxidase (MPO) and proteinase 3
(PR3) were tested by a commercial Chemiluminescent Immuno-Assay (CLIA).

Results: Out of 10281 patients with ANCA tested, 1131 (11%) gave a positive result. Out of these 10281 ANCA analysed, 1738
(16.9%) were ordered from primary care and 8543 (83.1%) were hospital cases. The positivity rate for tests ordered from primary
care practices was 6%, whereas it was 11.9% from those ordered from hospital.

Atypical pattern (X-ANCA) was the most frequent (64.5%) followed by perinuclear (P-ANCA) (19.3%) and cytoplasmatic
(C-ANCA) (15.5%). Fifty-one percent (51.2%) of P-ANCA and 36.2% of C-ANCA were positive for MPO-ANCA and PR3-ANCA
respectively, whereas 98% of X-ANCA tested were negative by CLIA.

Conclusions: These findings suggest that IFA is not only useful to detect atypical X-ANCA but also to identify the high
percentage of classical P-ANCA (48.8%) and C-ANCA (63.8%) negative for MPO or PR3. In such cases, known and unknown
granulocyte related antigens could be implicated. Thus, the current diagnostic strategy for ANCA in a tertiary referral hospital
should start by IFA method.

References:

1. Savige J, Gillis, et al. International Consensus Statement on Testing and Reporting of Antineutrophil Cytoplasmic
Antibodies (ANCA). Am J Clin Pathol. 1999 Apr;111(4):507-13. doi: 10.1093/ajcp/111.4.507. PMID: 10191771.

2. Damoiseaux J, et al. Detection of antineutrophil cytoplasmic antibodies (ANCAs): a multicentre European Vasculitis
Study Group (EUVAS) evaluation of the value of indirect immunofluorescence (lIF) versus antigen-specific

immunoassays. Ann Rheum Dis. 2017 Apr;76(4):647-653. doi: 10.1136/annrheumdis-2016-209507. Epub 2016 Aug
1. PMID: 27481830.

3. Moiseev S, et al.2020 international consensus on ANCA testing beyond systemic vasculitis. Autoimmun Rev. 2020
Sep;19(9):102618. doi: 10.1016/j.autrev.2020.102618. Epub 2020 Jul 12. PMID: 32663621.
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of prior glucocorticoid therapy
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Background: 18F-fluorodeoxyglucose positron emission tomography/computed tomography (PET/CT) is one of the most
important imaging modalities for diagnosing large vessel vasculitis (LVV). However, the sensitivity and specificity of PET/CT may
be affected by several factors, including disease phenotype and the use and duration of treatment with glucocorticoids (GCs).
Therefore, proper selection of patients and timing of examination concerning treatment should be considered. This study aims to
describe the characteristics of patients with LVV diagnosed using PET/CT and to identify factors that predict findings of LVV on
PET/CT.

Methods: This retrospective study includes patients from the southernmost region of Sweden, Skane, who were assigned
a diagnosis code of LVV or aortitis between 1998 and 2019 and underwent PET/CT for any reason between 1998 and 2019.
Information on demographics and laboratory data, as well as treatment data and doses, were collected from patients’ medical
records. Analyses were then performed on all patients with the referral letter for PET/CT with a question of vasculitis. A multiple
logistic regression model was fitted to identify predictors of finding LVV on PET/CT.

Results: Three hundred forty-one patients underwent PET/CT between 1998 and 2019. Of them, 220 patients were referred
for PET/CT with a suspicion of “vasculitis”, 142 (65%) of which were female. Mean age at PET/CT was 71 (SD 10.8) years. One
hundred thirty-four (61%) patients were on GC at time of PET/CT. Eighty (36%) patients had signs of LVV on PET/CT, 33 had
received GC treatment before the examination. In comparison to individuals without LVV on PET/CT scans, patients exhibiting
LVV findings on PET/CT were younger (mean age 68 vs. 73 years, p=0.001) and displayed a notably elevated inflammatory
response, as evidenced by higher levels of erythrocyte sedimentation rate (ESR) (mean 66 vs. 51 mm/h, p<0.001), C-reactive
protein (CRP) (median 39 vs. 18 mg/L, p=0.02), and platelet count (mean 393 vs. 329 x10%L, p<0.001). Additionally, this group
had a lower body weight (68 vs. 73 kg, p=0.049). Patients with L\VV on PET/CT were also less likely to receive GC treatment
before the PET/CT examination. In univariate analysis, several factors predict LVV; however, the most important one is being on
GC before or at the time of PET/CT. In a multiple regression analysis, the following factors are potential predictors for LVV on PET/
CT: Not taking GCs before PET/CT, lower age, and higher platelet count (Table 1).

Conclusions: Younger patients and those with high platelet counts were more likely to have findings on PET/CT indicating
LVV.To improve the sensitivity of PET/CT, the examination needs to be performed, if feasible, before starting treatment with GC.

Disclosures: None.

Table 1: Predictors of LVV in PET/CT.

Univariate Regression Multiple Regression
Predictors OR 95% ClI P OR 95% CI P
Age at diagnosis* 0.66 0.49-0.85 0.002 0.66 0.47-0.88 0.008
Gender (Male) 1.46 0.82-2.66 0.2 1.63 0.83-3.26 0.1
GC treatment before 0.27 0.15-0.48 <0.0001 0.42 0.19-0.91 0.02
PET/CT
GC dose >10mg at 0.32 0.15-0.64 0.001 0.57 0.17-2.12 0.4
PET/CT**
Platelet count*** 1.23 1.09-1.39 0.0007 1.17 1.02-1.35 0.02
CRP#*** 1.06 1.00-1.12 0.02 1.00 0.95-1.07 0.8

OR: Odds ratio of positive LVV findings on PET/CT. Cl: confidence interval, GC: glucocorticoids, CRP: C-reactive protein.

*Age at diagnosis increased by 10 years, **Patient on >10 mg of prednisolone at day of PET/CT ***Platelet count increased by 50, ****CRP
increased by 10. Note: Only potential predictors with significant effects are reported.
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Systemic vasculitides in Portugal and Brazil: preliminary results from the Reuma.pt/vasculitis registry
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Paulo, Séo Paulo, Brazil; “Santa Casa de Misericordia de Belo Horizonte, Belo Horizonte, Brazil; *Centro Hospitalar de Lisboa
Ocidental, Lisbon, Portugal; "*Centro Hospitalar Universitario de S&do Joéo, Porto, Portugal.

Background/objectives: The epidemiology of vasculitis varies widely across different areas of the world which may be due to
different ethnic and environmental factors. Brazil has a heterogeneous population with influences from Indigenous, African, Asian,
and European countries, while Portugal has a very ethnically homogeneous background. This study aims to assess differences in
the profile of systemic vasculitides between Portugal and Brazil.

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

Results: A total of 1,955 patients were analysed: 74.2% from 30 Portuguese centres and 25.8% from 7 Brazilian centres.
Portuguese patients were predominantly European White (89.2%) and in Brazil the most common ethnic groups with vasculitis
were the non-European White (48.3%) and Mestizos (40.1%); 5.4% of all participants were born in other countries. Brazilian
patients were younger at the onset of symptoms [35.2 (24.1-46.6) vs. 48.1 (27.4-70.1) years; p<0.05] and diagnosis of vasculitis
[37.0 (27.6-48.3) vs. 50.8 (32.7-70.4) years; p<0.05] than Portuguese patients, respectively. When analysing individual forms of
vasculitis, Brazilian patients with giant cell arteritis (GCA), Takayasu arteritis (TAK), polyarteritis nodosa (PAN) and granulomatosis
with polyangiitis (GPA) were significantly younger than Portuguese patients at diagnosis (p<0.05). The proportion of females
was higher in Portuguese patients with Behget’s disease (BD) than in Brazilian patients (p=0.03). No differences regarding the
proportion of females were observed for other vasculitides (Table 1). The most common form of vasculitis in both countries was
BD followed by GCA in Portugal and by TAK in Brazil. Regarding ANCA-associated vasculitis, GPA was more common in Brazil
and microscopic polyangiitis (MPA) in Portugal. Both countries had similar proportions of patients with PAN and eosinophilic
granulomatosis with polyangiitis (EGPA). Time elapsed between the onset of symptoms and the diagnosis of GCA was higher
in Brazil than in Portugal (p=0.014) while Portugal had a longer interval between the onset of BD symptoms and its diagnosis
compared to Brazil (p<0.05) (Table 1).

Conclusions: In this large multicentre binational study, Portugal and Brazil had a different profile of systemic vasculitis
concerning the proportion of GCA and TAK patients, as well as GPA and MPA patients. In addition, both countries had differences
in the age of onset, female gender, and ethnicity of patients with systemic vasculitis.

Disclosures: None.
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Table 1. Demographic features of patients with vasculitis in Portugal and Brazil.

Variables Portugal Brazil p

Behget’s disease

Females, % 75.5 67.2 0.033*

Age at diagnosis, years 33.3 (25.0-42.3) 33.3 (27.0-40.7) 0.878

Time between symptoms and diagnosis, years 4.00 (1.00-12.00) 0.99 (0.32-4.00) < 0.0001*
Giant cell arteritis

Females, % 66.0 80.6 0.076

Age at diagnosis, years 75.3 (69.4-80.4) 68.6 (61.7-75.4) <0.0001*

Time between symptoms and diagnosis, years 0.16 (0.05-0.37) 0.43 (0.08-1.83) 0.014*
Takayasu arteritis

Females, % 85.2 93.9 0.066

Age at diagnosis, years 37.0 (24.3-49.6) 30.3 (23.3-40.4) 0.020*

Time elapsed between symptoms and diagnosis, years 1.16 (0.58-4.61) 1.08 (0.41-4.37) 0.692

Polyarteritis nodosa

Females, % 56.8 70.0 0.316

Age at diagnosis, years 431171 32.3+14.4 0.027*

Time between symptoms and diagnosis, years 1.00 (0.49-2.87) 0.48 (0.29-3.83) 0.463

Granulomatosis with polyangiitis

Females, % 58.6 60.2 0.818

Age at diagnosis, years 51.5+15.8 43.9+14.2 0,001*

Time elapsed between symptoms and diagnosis, years 0.67 (0.24-3.00) 0.99 (0.29-2.08) 0.600

Microscopic polyangiitis

Females, % 57.3 75.0 0.239

Age at diagnosis, years 64.3 (54.8-74.1) 58.2 (38.2-74.5) 0.352

Time elapsed between symptoms and diagnosis, years 0.42 (0.10-0.91) 0.33 (0.23-1.58) 0.738

Eosinophilic granulomatosis with polyangiitis

Females, % 61.0 54.5 0.598

Age at diagnosis, years 54.7 £ 15.8 496 +11.1 0.176

Time elapsed between symptoms and diagnosis, years 1.56 (0.26-6.50) 2.00 (0.83-4.00) 0.480

Continuous data are presented as median and interquartile range or as mean and standard deviation; * - Flags significant results.
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P-032

IgA vasculitis in Tunisia: The experience of an internal medicine department

Houssem Abida, Rim Bourguiba, Wiem Helali, Syrine Bellakhal.
Internal Medicine Department, Internal Forces Hospital, Tunis, Tunisia.

Introduction: IgA vasculitis usually affects children. Adult presentations are less frequent and usually more severe.

The aim of our study was to describe the clinical and histological characteristics of IgA vasculitis in adults in an internal
medicine department.

Patients and methods: A retrospective monocentric descriptive study carried out at the Internal Medicine Department of the
interior forces hospital. It included data of patients IgA vasculitis between January 2001 and November 2023.

Results: 11 patients were included. The mean age of our patients was 40,45 years [24-64]. Gender ratio (M/F) was 10.

Systemic lesions were as follows: cutaneous involvement (n=11); digestive (n=5); renal (n=), articular (n=2).

Cutaneous involvement with purpuric lesions was the initial presentation of all our patients. with the following localisations: lower
limbs (n=11); upper limbs (n=8); abdomen (7); face (n=1). Skin biopsy was performed in all patients. It revealed leukocytoclastic
vasculitis with IgA deposits on the vascular walls on direct immunofluorescence (DIF) in 9 among them.

Kidney biopsy was performed for 7 patients and showed an IgA nephropathy in 6 among them.

Abiological inflammatory syndrome (BIS) was observed in 5 patients. Antinuclear antibodies (ANA), antineutrophil cytoplasmic
antibodies (ANCA) and cryoglobulinemia were negative.

All patients were started on corticosteroid therapy. Complete remission was obtained for 8 patients while 2 patients progressed
to chronic renal failure. One patient died following small bowel ischemia complicated by perforation.

Conclusion: Digestive damage during IgA vasculitis is life-threatening in the short term, while renal damage affects the long-
term prognosis due to the renal failure it can cause.
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Annual rituximab dosing as a remission maintenance strategy in ANCA associated vasculitis

Joshua Wade', Min Hui Tan', Lucy Francis', David Jayne?, Rachel Jones', Rona Smith?.

'"Cambridge University Hospitals NHS Foundation Trust, Cambridge, United Kingdom; 2University of Cambridge, Cambridge,
United Kingdom.

Background/ Objectives: Rituximab is an established remission maintenance therapy in ANCA associated vasculitis (AAV)."?2
In the RITAZAREM ftrial, despite the administration of 5g maintenance rituximab in the first 24 months, 50% experienced a relapse
by month 48.2 The MAINRITSAN 3 trial extended rituximab maintenance for 18 months beyond the standard maintenance period,
and 96% were in remission at month 28.3

Relapse after cessation of maintenance therapy occurs in the majority of AAV patients, but continuation of therapy reduces
relapse risk. However, with prolonged immunosuppression, there is increasing risk of adverse effects, particularly infections and
the development of hypogammaglobulinaemia and poor vaccine responses. The optimal duration and exact nature of long term
remission maintenance strategies in AAV is unclear.

In our centre, selected patients have received prolonged maintenance annual rituximab therapy generally for an additional 3-5
years after a standard 2 year (typically 6g cumulative dose) maintenance course. Here we describe this cohort and our experience
with this strategy aimed at reducing longer term immunosuppression burden.

Methods: In this single centre, retrospective study, we identified all patients who had received annual rituximab therapy as a
longer term AAV maintenance strategy by reviewing drug administration and electronic medical records.

Results: Between March 2010 and November 2023, 78 patients (37 (47%) male) received annual doses of 1g rituximab as
extended maintenance therapy. Mean age at AAV diagnosis was 49.3 years (SD 16.9) and at start of annual rituximab treatment
60.0 years (SD 15.9). Mean disease duration prior to annual rituximab dosing was 10 years (SD 7.8). Historical ANCA status was
as follows: PR3 59 (76%), MPO (14%) 11, ANCA negative 8 (10%). Previous immunosuppression included cyclophosphamide 60
(77%) of patients, rituximab 73 (94%) (mean cumulative rituximab dose prior to annual dosing was 6.1g (SD 3.4)), azathioprine 46
(59%), mycophenolate mofetil 28 (36%) and methotrexate 17 (22%).

The majority of patients commenced annual rituximab when in remission (Disease Extent Index (DEI) O (range 0-8). For
those patients where reason for annual rituximab dosing was documented, 30/77 (39%) had experienced a relapse, whereas the
remainder (47/77 (61%)) were started to maintain remission in view of high perceived risk of relapse. Of 78 patients, 33 patients
stopped annual rituximab during the follow up period. Median follow up time was 39 months (range 5-134).

During follow up, 16/78 (21%) of patients suffered a relapse. Ten relapses occurred within a year of last dose, and were
managed by earlier rituximab dosing, and 6 occurred in those who had stopped annual rituximab therapy at a mean of 14.5
months after last dose.

Conclusions: This AAV cohort is characterised by a long duration of disease prior to starting annual rituximab dosing, with the
majority following a relapsing disease course. Although relapses occurred, rates were lower than observed following cessation of
immunosuppression.?® Further data on infections, glucocorticoid exposure, hypogammaglobulinaemia and CD19 B cells counts
will be available in 2024.
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remission for patients with ANCA-associated vasculitis and relapsing disease: an international randomised controlled
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advisory boards for Chinook, GlaxoSmithKline and Hansa and stock options from Aurinia. Author 5 reports research grants
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Variation in the Acute Management of ANCA-Associated Vasculitis in Australia and New Zealand

Justin Chua', Laura Dentrinos?, Richard Kitching', Jessica Ryan'.
"Monash Health & Monash University, Melbourne, Australia; 2Monash Health, Melbourne, Australia.

Background/Objectives: Anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) is a rare autoimmune
disease which is managed by a range of specialities. There is limited data on treatment practices in Australia and New Zealand."
The aim of the study is to understand current patterns of acute AAV treatment in Australia and New Zealand.

Methods: An online survey was conducted between July and October 2022 investigating physicians’ views on the management
of AAV, focusing on induction therapy. The survey contained questions pertaining to ease of access to treatment and responses
to clinical management scenarios. Eosinophilic granulomatosis with polyangiitis was not included.

Results: From a total of 55 responses, plasma exchange was difficult to access for 44% of respondents, more so in rural
centres, which also had difficulty accessing infusion centres. New Zealand clinicians had more difficulty accessing rituximab,
with only 44% reporting easy access to this medication compared with Australian clinicians (93%). With clinical management
scenarios, there was variation in the dosing regimen of glucocorticoids and whether plasma exchange is initiated, with 42% of
respondents prescribing a different glucocorticoid regimen from the standard of care, ‘reduced-dose’ arm of the PEXIVAS trial.?
The choice of cyclophosphamide or rituximab for induction therapy was based on patient characteristics and medical history.

Conclusions: There is substantial variation in approaches to the acute management of AAV in Australia and New Zealand,
including differences in resource availability. This variation in care demonstrates the need to implement current practice guidelines,
and institute contemporary monitoring of AAV management to achieve best patient outcomes.!

References:

1. Ryan J, Tieu J, Bose B, Francis R, Gingold M, Goh L, et al. Formation of the Australia and New Zealand Vasculitis
Society to improve the care of patients with Vasculitis in Australian and New Zealand. Internal medicine journal.
2020;50(7):781-3.
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Severe ANCA-Associated Vasculitis. N Engl J Med. 2020;382(7):622-31.
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Design of AVACOSTAR: A real-world study of avacopan in ANCA-associated vasculitis (AAV)
David Jayne', Raashid A Lugmani?, Benjamin Terrier®, Achim Obergfell*, Charlotte Pollet®, Monica Balcells®, Marie Boff*, Bernhard
Hellmich®.

"University of Cambridge, Cambridge, United Kingdom; 2University of Oxford, Oxford, United Kingdom; *Hépital Cochin, Paris,
France; *CSL Vifor, Glattbrugg, Switzerland; °*CSL Vifor, Glattbrug, Switzerland; SMedius Klinik Kirchheim, Kirchheim unter Teck,
Germany.

Background/Objectives: Avacopan, a first-in-class oral C5aR antagonist, was shown to be superior to a prednisone taper in
sustaining remission, and was associated with improved estimated glomerular filtration rate after 12 months in patients with severe
active granulomatosis with polyangiitis (GPA) or microscopic polyangiitis (MPA)'. Avacopan was approved for the treatment of
adult patients with severe active GPA and MPA in combination with rituximab or cyclophosphamide by the European Commission
in January 2022. The assessment of the EU Marketing Authorization Application for avacopan was based on data available from
the clinical development program; however, long term data beyond the 12-month pivotal phase 3 ADVOCATE study period is
lacking. AVACOSTAR is a post-authorization safety study designed to evaluate the incidence of safety events of interest during
long-term follow up in a real-world cohort of participants with GPA and MPA treated with avacopan (NCT05897684) in EU.

Methods: AVACOSTAR is a non-interventional, multi-national, prospective cohort study that will enroll participants with severe
active GPA/MPA into two cohorts: those treated with avacopan, and a second cohort treated with a cyclophosphamide or rituximab-
based induction regimen without avacopan. Participants will be followed until the last patient last visit milestone, 4 years after
the last participant is enrolled. All decisions on therapeutic or diagnostic procedures, treatments, disease management, timing of
visits, or resource utilization will follow the investigator’s usual clinical practice (figure 1).

Figure 1: Study Flowchart.

The primary objective of the study is to evaluate the incidence of defined medical events of special interest (MESIs) in
both cohorts. Secondary objectives include evaluating adverse events (AEs), AEs leading to discontinuation of therapy, serious
adverse events, adverse drug reactions, serious adverse drug reactions, selected laboratory abnormalities, disease flares, organ
damage, and patterns of immunosuppression and glucocorticoid use.

Results: The study has been approved in UK and Germany and plans to enroll 500 participants, 250 in each arm, the first of
which enrolled in September 2023.

Conclusions: The AVACOSTAR study will be the largest real world evidence study conducted to date that evaluates long-term
safety of novel therapeutics in GPA/MPA and is expected to yield important insights on the use of avacopan in GPA/MPA in a real-
world setting, including continuation beyond 12 months.

References:
1. Jayne DRW et al. N Engl J Med. 2021;384:599-609.
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Efficacy of avacopan for ANCA-associated vasculitis: a single center experience in Japan

Soko Kawashima', Rie Kunitomo?, Mitsumasa Kishimoto', Yoshinori Komagata', Shinya Kaname'.
'Kyorin University, Tokyo, Japan; 2Kyorin University, Tokyo.

Background/ Objectives: Although avacopan (AVA) has recently become available for AAV in Japan, its usefulness with or
without corticosteroids remains to be established. Therefore, we conducted a retrospective analysis of clinical database of the AAV
patients treated with AVA and a reduced regimen of corticosteroids.

Methods: All patients met the Chapel Hill Consensus Conference classification criteria for microscopic polyangiitis (MPA) or
granulomatosis with polyangiitis (GPA). Nineteen patients [9(47%) females)] treated with AVA that could be followed more than
6 months were analyzed for the clinical data and therapeutic response including remission rates. Remission was defined as
Birmingham Vasculitis Activity Score (BVAS) 0. GC Pulse, RTX, and AVA were used as induction therapy. PSL was begun at a
dose of 0.4-1.0 mg/kg/day depending on the patient conditions and then tapered off at 12 weeks (Table 1.).

Results: There were 19 patients of AAV (10 MPO-MPA, 7 MPO-GPA, 1 PR3-GPA and 1 MPO/GPA double positive-GPA), with
the mean age of 72.2+11.5 years, including 12 newly diagnosed, 4 relapsing cases and 3 at the maintenance phases. Rapidly
progressive glomerulonephritis was seen in 58% (11/19 cases), pulmonary lesions in 53% (10/19 cases). Rituximab was used in
74% (14/19 cases). At the start of AVA, BVAS 12.2+8.1(median14), CRP was 0.95+1.99 mg/dL, Cr 1.8+1.0 mg/dl, eGFR 36.9+22.7
ml/min/1.73m2, and the initial dose of PSL was 32.2+20.7 mg/day. At week 12, 24 and 48, the remission rates were 84%, 83%,
86%, respectively. The percentages of patients who could have reduced PSL below 5 mg/day were 58%, 75%, 86% and those
who could have tapered off PSL were 26%, 42%, 57% at week 12, 24 and 48. One patient died from pneumonia, and no patients
required maintenance dialysis.

Conclusions: These results showed that AVA may be effective with the reduced PSL regimen and have acceptable safety
profiles in relatively older AAV patients in Japan.

References: Jayne DRW et al.:N Eng J Med 384:599, 2021.
Disclosures: None.

weeks | BW BW BW W
40kg 50kg 60kg Over 75kg
1 40mg 50 60mg 75mg
2 20mg 25 30mg 40mg
; .:562... zo—n"g” — :‘O;g — 30-n'g”m —
4 Omg 15mg 15mg 20mg
5 7.5mg 10mg 10mg 15mg
6 5mg 7.5mg 7.5mg 10mg
7 5mg 5mg 5mg 7.5mg
8 5mg EOD 5mg 5mg 5mg
9 5mg EOD 5mg EOD 5mg EOD 5mg
10 OFF 5mg EOD 5mg EOD 5mg EOD
11 OFF OFF 5mg EOD
12 OFF
Total | 752.5mg 997.5mg 1102.5mg 1452.5mg

Table 1. Our hospital's GC reduction regimen.
PSL dose after GC pulse: Start PSL 1mg/kg and then off by 12wks. EOD: every other day

Figure.
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The usefulness of serum monitoring of mizoribine in patients with myeloperoxidase anti-neutrophil
cytoplasmic antibody-associated vasculitis

Kaori Mase', Chie Saito', Joichi Usui', Yoshihiro Arimura?, Kosaku Nitta3, Takashi Wada*, Hirofumi Makino®, Eri Muso®, Nobuhito
Hirawa’, Masaki Kobayashi®, Wako Yumura®, Shouichi Fujimoto', Naoki Nakagawa", Takafumi Ito'?, Yukio Yuzawa', Seiichi
Matsuo', Kunihiro Yamagata'.

TInstitute of Medicine, University of Tsukuba, Ibaraki, Japan; 2Department of Nephrology and Rheumatology, Kyorin University
Kidney Center, Tokyo Women’s Medical University, Tokyo, Japan; *Department of Nephrology and Laboratory Medicine,
Kanazawa University, Kanazawa, Japan; °Okayama University, Okayama, Japan, °Department of Nephrology and Dialysis, Kitano
Hospital, Tazuke Kofukai Medical Research Institute, Osaka, Japan; "Department of Nephrology and Hypertension, Yokohama
City University Medical Center, Yokohama, Japan; éDepartment of Nephrology, Tokyo Medical University Ibaraki Medical
Center, Ibaraki, Japan, °Department of Nephrology and Endocrinology, Tohoku Medical and Pharmaceutical University Hospital,
Sendai, Japan; "°Department of Medical Environment Innovation, Facuylty of Medicine, University of Miyazaki, Miyazaki, Japan;
""Division of Cardiology, Nephrology, Respiratory and Neurology, Department of Internal Medicine, Asahikawa Medical University,
Asahikawa, Japan; "2Department of Internal Medicine, Nephrology, Teikyo University School of Medicine, Teikyo University Chiba
Medical Center, Chiba, Japan; *Department of Nephrology, Fujita Health University School of Medicine, Aichi, Japan, *Nagoya
University, Nagoya, Japan.

Background/ Objectives: The prognosis of myeloperoxidase anti-neutrophil cytoplasmic antibody-associated vasculitis
(MPO-AAV) is improving with the combination of steroids and immunosuppressive agents (IAs) such as rituximab, but there are
still unresolved issues such as infections related to treatment. Mizoribine (MZR) has an established reputation for safety, and the
ability to measure serum concentrations may allow its use in patients who have difficulty using the above IAs.

Methods: From the participants of a previous study [Clin Exp Nephrol. 2022;26:1092-1099] evaluating the efficacy and safety
of MZR with MPO-AAV in the maintenance phase of remission, 22 patients who received MZR and whose serum levels were
measured were enrolled. The relationship between the maximum serum concentration (Cmax) of MZR and relapse, laboratory
values, or adverse events was evaluated.

Results: 5 patients relapsed during the observation period. There was no significant relationship between Cmax and relapse.
However, there was a significant negative correlation between Cmax and final CRP level (r=-0.23, P=0.03). Two patients with
adverse events suspected to be related to MZR had significantly higher serum creatinine at the start of MZR (P=0.64) and
significantly higher Cmax (P=0.01).

Conclusions: The results suggest that monitoring serum concentrations may be useful for effective and safe use of MZR in
patients with MPO-AAV.

Disclosures: NH (Takeda), KY (Chugai, Daiichi-Sankyo, Kyowakirin, Tanabe-Mitsubishi, Astrazeneca, Bayer), YY (Baxter,
Bayer, Chugai, Japan Tobacco, Kyowakirin, Ono, Otsuka, Sanofi, Sumitomo Dainippon, Torii).
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Effect of Vitamin D Treatment in ANCA-Associated Vasculitis: Results from an Exploratory Pragmatic Study

Ava Basti', Irena Doubelt?, Elahn Pogue®, Medha Soowamber*, Christian Pagnoux®.

"University of Western Ontario, Mount Sinai Hospital, Toronto, Canada; ?Vasculitis Clinic, Division of Rheumatology, Mount Sinai
Hospital, University of Toronto, Toronto, Toronto, Canada; *McMaster university internal medicine program, Hamilton, Canada;
“University of Toronto, Toronto, Canada; *Vasculitis Clinic, Canadian Network for Research on Vasculitis (CanVasc), Division of
Rheumatology, Mount Sinai Hospital, University of Toronto, Toronto, Canada.

Background/Objectives: There is a paucity of data on vitamin D status and the potential impact on ANCA-associated
vasculitis (AAV). In an exploratory, pragmatic study, we looked at the association between disease activity and 25-hydroxyvitamin
D levels [25(OH)D] at enrollment and month 12.

Methods: The study aimed to enroll >100 patients with AAV at the Vasculitis Clinic, in Toronto, Ontario from January to July
2021. 25(0OH)D was measured (by ELISA) at baseline; low vitamin D levels were defined as 25(OH)D < 75 nmol/L. Patients
with low 25(0OH)D at baseline were asked to increase vitamin D supplementation by 1000 (to a maximum of 2000 IU/day).
25(0OH)D levels were measured again at month 12. The primary endpoint was relapse during the 12-month study period. Clinical
and serological disease characteristics in addition to medications were collected at diagnosis, at enrollment, potential relapse
occurrences during study period, and at month 12.

Results: Due to the COVID-19 pandemic, the enroliment period was extended to December 2021. Of the 103 patients who
consented and enrolled, one patient was excluded due to a history of hyperparathyroidism. Mean age of the remaining 102
patients at enroliment was 54.7+20 years and 59 (58%) were female. Fifty had granulomatosis with polyangiitis, 28 microscopic
polyangiitis and 24 eosinophilic granulomatosis with polyangiitis; lungs were involved in 79 (77%) patients, kidneys in 63 (62%),
and peripheral nerves in 25 (24.5%). A history of positive ANCA status was recorded in 87 (85.3%) patients. At enroliment, 89
patients were in remission; 52 were on prednisone, and 45 on rituximab. At month 12, 14 patients did not proceed with their month
12 vitamin D level measurement, and two patients died during the study period (one from sepsis, one from cancer).

A total of 41 (40.2%) patients had low vitamin D at baseline. Of the 86 patients with a month 12 follow-up, 14 (16.3%) had
low vitamin D at month 12. Over the study period, 7 (8.1%) patients had a relapse: 3 (7.3%) of the patients with low vitamin D at
baseline vs. 4 (6.6%) of the patients with sufficient vitamin D levels at baseline; 1 (7.1%) of those patients with low vitamin D levels
at month 12 vs. 6 (8.3%) of those with sufficient levels at month 12 (p=0.999 for both comparisons). None of the patients whose
vitamin D levels increased from low at baseline to sufficient levels at month 12 experienced a relapse over the study period.

Conclusions: Over a third of the patients with AAV had low vitamin D levels at baseline, and a sixth at month 12. Low
vitamin D levels were not associated with disease activity or relapse at the group level. However, patients whose vitamin D levels
increased from low at baseline to sufficient at month 12, following study intervention, had no relapses. Given the limited sample
size of this exploratory study, larger studies may still be considered to further investigate the effect of vitamin D in AAV at the
individual patient level.

Disclosures: None.
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Rituximab and infection-related risk in anti-neutrophil cytoplasmic antibody-associated vasculitis: a
systematic review and pairwise and network meta-analysis
Meng-Ko Tsai', Chun-Chi Lu?, Deh-Ming Chang?.

"Taichung Armed Forces General Hospital, Taichung, Taiwan; 2Tri-Service General Hospital, National Defense Medical Center,
Taipei, Taiwan.

Background: Anti-neutrophil cytoplasmic antibody-associated vasculitis (AAV), which includes granulomatosis with polyangiitis
(GPA), microscopic polyangiitis (MPA), and eosinophilic GPA (EGPA), may have life-threatening complications. The 2022 EULAR
recommendations for the management of AAV advocated induction therapy with rituximab (RTX) or cyclophosphamide (CYC)
for patients with severe GPA or MPA. RTX affects CD20-expressing B-cells and may induce B-cell depletion for 6-9 months.
This raises concerns about increased infection risks, although existing reports are conflicting. This study aimed to validate this
inconsistency.

Methods: We conducted a focused literature search in PubMed, ClinicalTrials.gov, and Embase from January 1998 to April
2023 to identify relevant studies. The search strategy used specific keywords related to our research topic.

Results: Eight and five RCTs involving 800 and 623 participants were used for network and pairwise meta-analyses,
respectively. Pairwise meta-analysis revealed a relative risk (RR) of 0.31 (95% CI: 0.648-1.337) for RTX-associated serious
infections. Sensitivity analysis of induction (RR: 0.993, 95% CI: 0.434-2.274) and maintenance (RR: 0.917, 95% CI: 0.613-1.372)
therapies did not show significantly different serious infection risks. AZA (RR: 1.11, 95% CI: 0.75-1.64), CYC (RR: 1.04, 95%
Cl: 0.49-2.17), CYC-AZA (RR: 1.00, 95% CI: 0.24-4.25), and placebo (RR: 0.93, 95% CI: 0.51-1.67), relative to RTX, did not
demonstrate increased serious infection risks. Pairwise (RR: 1.368, 95% CI: 0.54-3.51) and network (AZA RR: 0.58, 95% CI:
0.13-2.60; CYC-AZA RR: 1.00, 95% CI: 0.11-9.00) meta-analyses did not indicate increased serious infection risks for AZA or
CYC-AZA relative to RTX.

Fig. 1 Network graphs for the comparison of rituximab (RTX), azathioprine (AZA),
cyclophosphamide (CYC), CYC-AZA, and placebo.

Conclusion: RTX does not demonstrate a heightened risk of infection relative to AZA, CYC, CYC-AZA, and placebo and
making it a safe option for AAV management.
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Revisiting Bioequivalence and Dose-dependent Effects of Prednisolone and Dexamethasone on Circulating
Immune Cells in Healthy Volunteers

Nanthicha Inrueangsri, Marco Bakker, Stasha Kuipers, Suzanne Stam, Annet Vulto, Theo Bijma, Stephan Bakker, Peter Heeringa,
André Van Beek, Abraham Rutgers.

University Medical Center Groningen, Groningen, Netherlands.

Background/Objectives: Corticosteroids are an important pillar in the treatment of many inflammatory and autoimmune
diseases. Prednisolone and dexamethasone, common synthetic glucocorticoids, are often used interchangeably in clinical practice
but their equivalent doses are based on outdated data. Furthermore, the role of different corticosteroids in modulating the immune
system is not fully understood. To address these issues, the CORE (COrticosteroids Revised) study, a double-blind, randomized,
cross-over clinical trial, was designed to re-examine the clinical bioequivalence and dose-dependent effects of corticosteroids on
various physiological systems, including the immune system.

Methods: To investigate the impact of glucocorticoid dosage on immune cell counts, distribution, and function, we recruited
24 healthy volunteers (both male and female, aged 18-75). In a randomized crossover study design, participants received either
a daily dose of 7.5 mg prednisolone for one week followed by 30 mg for another week (N=12), or they began with 1.125 mg
dexamethasone followed by 4.5 mg (N=12), with a 4-8 week washout period between treatments. We collected early morning
fasting blood samples at baseline and after each treatment allowing whole blood quantification of leukocyte counts and isolation of
peripheral blood mononuclear cells (PBMC). A 40-color optimized multicolor immunofluorescence panel (OMIP-69) was employed
to deep phenotype PBMC populations. Additionally, functional studies of immune cell cytokine production were performed.

Results: Prednisolone and dexamethasone treatment induced significant alterations in the absolute counts and frequencies
of major circulating immune cell populations including an increase of neutrophils, lymphocytes, monocytes, T cells, and B cells,
and a decrease of eosinophils and basophils compared to baseline. Higher doses had a more pronounced effect on immune
cell subsets. Notably, dexamethasone treatment showed a greater impact on the composition of circulating immune cells than
the assumed equipotent doses of prednisolone. Preliminary functional studies indicated a trend towards the suppression of
inflammatory cytokines in T cells.

Conclusions: Our study revealed discrepancies between presumed clinical bioequivalent doses of prednisolone and
dexamethasone, suggesting the need for revised dose calculations. In addition, the effects of both glucocorticoids on the immune
system are dose-dependent. Our results may serve as a reference for understanding immune cell responses to corticosteroid
treatment, providing guidance to clinicians for tailoring doses and treatments to individual patient needs.

References: Stam, S. P, et al. (2022).

Disclosures: None.

Table 1 Comparative effects of low doses of prednisolone and dexamethasone on circulating immune cell distributions.
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Efficacy and safety of subcutaneous infliximab [CT-P13] in Behget’s disease: a monocentric case series

Eleonora Fiorin, Luca lorio, Federica Davanzo, Marta Codirenzi, Andrea Doria, Roberto Padoan.
Division of Rheumatology, Department of Medicine DIMED, University of Padova, Padova, Italy.

Background/ Objectives: Behget's disease (BD) is a rare systemic inflammatory disease with a chronic relapsing course. In
case of severe clinical manifestations, the use of conventional immunosuppressive drugs (cDMARDs) or biological drugs such
as TNF-a inhibitors is necessary. Recently, a new formulation of infliximab (CT-P13) administered subcutaneously demonstrated
its efficacy in maintaining remission in patients with rheumatoid arthritis, seronegative spondyloarthritis and inflammatory bowel
disease. The aim of the study was to demonstrate the efficacy and safety of infliximab subcutaneously in a group of BD patients.

Methods: We prospectively enrolled BD patients (classified according to International Criteria for Behget's disease), treated
with infliximab CT-P13 administered subcutaneously (120mg every 14 days), either for maintenance of remission after switch from
intravenous formulation or for induction of remission. Clinical and laboratory data were collected at baseline and during follow-
up. Remission was defined according to BDCAF 2006 (Behcet's disease current activity form) and Japan’s criteria of activity,
associated with negativity of acute phase reactants and clinical judgement. Safety of the drug was defined as the absence of
adverse drug reactions (local and systemic), serious infections and liver toxicity.

Results: Between January 2022 and May 2023, 7 patients (28.5% female, mean age 50.1 years) affected with BD were
included. At the time of CT-P13 initiation, the disease was in remission in 5 (71.4%) patients, while 2 had an active disease.
Median disease duration was 172 [IQR 48-190] months. Six (85.7%) patients failed at least one cDMARD and 4 (57.1%) had also
failed a biologic drug (both anti TNF-alpha and anti-interleukin-6). The median follow-up with infliximab therapy was 8 [IQR 5-10]
months. Therapy with CT-P13 resulted in a significant decrease in BDCAF 2006 score (2[0-2] vs 0[0-1], p=0.037) and absence
of Japan’s criteria for active disease. Treatment resulted in remission of oral ulcers, folliculitis, inflammatory arthritis/arthralgias,
superficial thrombophlebitis, and uveitis. In patients switched from intravenous infliximab, no significant changes in activity indices
or acute phase reactants were observed. No local or systemic adverse drug reactions or liver toxicity were registered. A single
episode of Herpes Zoster ophthalmicus was observed, which was successfully treated with acyclovir. Of note, 75% of patients
discontinued oral glucocorticoid permanently.

Conclusions: Subcutaneous infliximab [CT-P13] appears to be an effective and safe treatment in patients with BD, including
those who are refractory to several lines of therapy. Future prospective studies on larger cohorts are needed.

References:

» Buisson A et al. Effectiveness of Switching From Intravenous to Subcutaneous Infliximab in Patients With Inflammatory
Bowel Diseases: the REMSWITCH Study. Clin Gastroenterol Hepatol. 2023;21(9):2338-2346.e3.

* Yazici, Y. et al. Behget syndrome. Nat Rev Dis Primers 7, 67 (2021).
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Annual rituximab therapy as an extended remission maintenance strategy in ANCA associated vasculitis
(AAV)
Joshua Wade', Cheng Boon Poh', Min Hui Tan', Lucy Francis', Rachel Jones’, David Jayne?, Rona Smith?.

"Cambridge University Hospitals NHS Foundation Trust, Cambridge, United Kingdom; 2University of Cambridge, Cambridge,
United Kingdom.

Background/ Objectives: Rituximab is an established remission maintenance therapy in ANCA associated vasculitis (AAV)."?2
In the RITAZAREM ftrial, despite the administration of 5g maintenance rituximab in the first 24 months, 50% experienced a relapse
by month 48.2 The MAINRITSAN 3 trial extended rituximab maintenance for 18 months beyond the standard maintenance period,
and 96% were in remission at month 28.3

Relapse after cessation of maintenance therapy occurs in the majority of AAV patients, but continuation of therapy reduces
relapse risk. However, with prolonged immunosuppression, there is increasing risk of adverse effects, particularly infections and
the development of hypogammaglobulinaemia and poor vaccine responses. The optimal duration and exact nature of long term
remission maintenance strategies in AAV is unclear.

In our centre, selected patients have received prolonged maintenance annual rituximab therapy generally for an additional 3-5
years after a standard 2 year (typically 6g cumulative dose) maintenance course. Here we describe this cohort and our experience
with this strategy aimed at reducing longer term immunosuppression burden.

Methods: In this single centre, retrospective study, we identified all patients who had received annual rituximab therapy as a
longer term AAV maintenance strategy by reviewing drug administration and electronic medical records.

Results: Between March 2010 and November 2023, 78 patients (37 (47%) male) received annual doses of 1g rituximab as
extended maintenance therapy. Mean age at AAV diagnosis was 49.3 years (SD 16.9) and at start of annual rituximab treatment
60.0 years (SD 15.9). Mean disease duration prior to annual rituximab dosing was 10 years (SD 7.8). Historical ANCA status was
as follows: PR3 59 (76%), MPO (14%) 11, ANCA negative 8 (10%). Previous immunosuppression included cyclophosphamide 60
(77%) of patients, rituximab 73 (94%) (mean cumulative rituximab dose prior to annual dosing was 6.1g (SD 3.4)), azathioprine 46
(59%), mycophenolate mofetil 28 (36%) and methotrexate 17 (22%).

The majority of patients commenced annual rituximab when in remission (Disease Extent Index (DEI) O (range 0-8). For
those patients where reason for annual rituximab dosing was documented, 30/77 (39%) had experienced a relapse, whereas the
remainder (47/77 (61%)) were started to maintain remission in view of high perceived risk of relapse. Of 78 patients, 33 patients
stopped annual rituximab during the follow up period. Median follow up time was 39 months (range 5-134).

During follow up, 16/78 (21%) of patients suffered a relapse. Ten relapses occurred within a year of last dose, and were
managed by earlier rituximab dosing, and 6 occurred in those who had stopped annual rituximab therapy at a mean of 14.5
months after last dose.

Conclusions: This AAV cohort is characterised by a long duration of disease prior to starting annual rituximab dosing, with the
majority following a relapsing disease course. Although relapses occurred, rates were lower than observed following cessation of
immunosuppression.?® Further data on infections, glucocorticoid exposure, hypogammaglobulinaemia and CD19 B cells counts
will be available in 2024.
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