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Introduction

It is remarkable to consider that it is now 34 years since the inaugural ANCA workshop was hosted
by Alan Wiik and Neil Rasmussen in Copenhagen. In the intervening period the bi-annual meeting
has served as an important waypoint in our collective journey to develop our understanding of
vasculitis and improve the care we provide to those affected. Each meeting is characterised by
striking advances in basic science, epidemiological and clinical outcomes research. However,
many challenges remain. Collectively we must commit to overcome these through continued
scientific collaboration and study, to enhance patient experiences and outcomes.

Mark Little
Michael Clarkson
Chairpersons, 20" International Vasculitis & ANCA Workshop

With the evolutionary change of conference style gatherings, we welcomed the global vasculitis
community of patients, practitioners, researchers and educators both virtually and in-person to
Ireland. In so doing, we built upon the strong tradition and success of previous International
Vasculitis & ANCA Workshops in translating advances in basic science and clinical research into
demonstrable improvements in the management, outcome, and experience for patients living with
vasculitis. COVID-19 has underscored the importance of collaborative networks, scientific
development, and excellence in clinical care. Over 450 abstracts have been accepted, including
first-author submissions from 180 institutions in 47 countries. These remarkable numbers
emphasise that, notwithstanding the life changing events brought by the pandemic, this research
community remains vibrant and resilient, whilst also maintaining a tremendous will for sharing
novel ideas and learning. Areas of interest spanning autoimmunity, immunodeficiency and
autoinflammation include Covid 19, bioinformatics, -omics, biomarkers, genetics, clinical trials,
and newer therapeutics amongst many more. Herein this Supplement, we hope you enjoy reading
the accepted abstracts for the 20" International Vasculitis & ANCA Workshop.

Allyson Egan
Chair of the Scientific Organising Committee,

Disclosures: Mark Little has received grant funding from Vifor pharma, HRB, Vasculitis UK and
Meath Foundation. Michael Clarkson has received grant funding from HRB. Allyson Egan has no
disclosures.

The organisers gratefully acknowledge the support of Meath Foundation, the National Institutes
of Health, Vasculitis UK and Vifor pharma in providing bursaries to allow trainees and presenters
from low- and middle-income countries to attend the conference.
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Diagnosis & Classification
1. ANCA Positivity and ANCA Associated Vasculitis in Patients with Rheumatoid
Arthritis

Courtney O'Brient, Veena Ranganath?', Tanaz Kermani’
University Of California Los Angeles, United States

Background: Anti-neutrophil cytoplasmic antibody (ANCA) associated vasculitis (AAV) with
rheumatoid arthritis (RA) has been reported rarely, and studies have found ANCA positivity

in RA. The objective of the study was to describe a cohort of patients with RA and AAV and
to compare patients with RA+AAV to those with RA+ANCA positivity without AAV.

Methods: In this retrospective study, a cohort of patients with RA+ANCA positivity
evaluated at an academic center were included. Data abstracted included demographics,
seropositivity, ANCA specificity, clinical characteristics of RA, diagnosis of AAV and clinical
features of AAV.

Results: The study included 77 patients, mean (£SD) age 60.2 (17.2) years, 78% female.
ANCA serologies included perinuclear (p)-ANCA in 58%, cytoplasmic (c)-ANCA in 26%,
myeloperoxidase (MPO) in 43% and proteinase 3 (PR3) in 26%. Twenty patients (26%)
were p-ANCA/MPO positive, 3 patients (4%) c-ANCA/PR3 positive, 7 patients (9%) were p-
ANCA/PRS3 positive and 1 patient (1%) was c-ANCA/MPO positive.

Twenty-five patients (32%) had a diagnosis of AAV; 9 (36%) microscopic polyangiitis
(MPA), 8 (32%) granulomatosis with polyangiitis (GPA), 1 (4%) eosinophilic granulomatosis
with polyangiitis (EGPA), 1 (4%) GPA versus rheumatoid vasculitis (peripheral ulcerative
keratitis, scleritis, sudden hearing loss, MPO positive). In 6 patients (24%) diagnosis was
unclassifiable (1 interstitial lung disease attributed to vasculitis, 3 cutaneous vasculitis with
ulcerations, 1 case of multiple digital infarctions from vasculitis, 1 leukocytoclastic
vasculitis). Clinical manifestations of AAV included pauci-immune glomerulonephritis in
40%, cutaneous vasculitis in 28%, sino-nasal disease in 24%, mononeuritis multiplex or
ocular disease in 12% each. Diagnosis of RA preceded vasculitis in 92% cases, was
concurrent in 4% and followed vasculitis in 4%. Among patients with RA+ANCA positivity
but no diagnosis of AAV, 1 patient had nasal septal perforation with polyposis, 1 patient had
vasculitic rashes with neuropathy attributed to vasculitis from RA, 2 patients had retinal
vasculitis.

A comparison of patients with RA+AAV, and patients with RA+ANCA without AAV is in
Table 1. A higher proportion of patients with ANCA positivity via indirect
immunofluorescence and antibody specificity to MPO or PR3 had a clinical diagnosis of
AAV. These findings remained significant even when the 6 patients with unclassifiable
disease were excluded.



Conclusions: AAV in RA included an even number of cases of GPA and MPA. The
diagnosis of RA almost always preceded the diagnosis of AAV, and renal involvement was
the most commonly present manifestation of AAV. There was uncertainty regarding
attribution of isolated cutaneous vasculitis to RA or AAV. Many patients with RA and no
vasculitis had positive MPO or PR3 antibodies. The presence of ANCA via IIF with MPO or
PR3, even if discordant, separated patients with RA+AAV from those without vasculitis
highlighting the need for clinical vigilance in this subset of patients with RA. The immune
mechanisms underlying this rare overlap need to be elucidated.

Disclosures: None.

Table 1: Comparison of patients with rheumatoid arthritis (RA) and diagnosis of anti-
neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) to patients with
RA with positive ANCA but no evidence of AAV

Variable RA+AAV RA+ANCA p-value
N=25 without AAV
N=52

Mean (+SD) age, years 593 (17.3) 806 (17.3) 0.69
Female sex, N (%) 20 (80) 40 (77) 1
Race, N (%) 017

Caucasian 15 (B0) 17 (33)

Black 2(8) 2(4)

Asian 2 (8) 8{15)

Other 4 (16) 17 (31)

Unknown or Declined 2(8) 8(15)
Ethnicity, N (%)

Hispanic/Latino 12 (48) 10 (19) 0.01
weroposifivity, N (%) 16 (64) 28 (54) 0.45

RhE positive 13 (56) 21 (41) 0.31

CCP positive 732} 20 (43) 0.44

RhE and CCP positive, N (%) 4({18) 13 (27) 0.56
p-ANCA 18 (72) 27 (52) 0.14
c-ANCA 81(32) 12 (23) 0.42
MPO 15 (60) 18 (35) 0.05
PR3 8(32) 12 (23) 0.42
p-ANCA/MPO or c-ANCA/PR3 16 (B4) 7(14) =0.001
Any positive ANCA on |IF and 20 (80) 11 (21) <0.001
positive ELISA
Joint erosions on x-ray 719 (37) 11/42 (26) 0.55

5D = standard deviation, N= number, RhE = rheumatoid factor, CCP = cyclic
citiullinated peptide, p-ANCA = perinuclear ANCA, c-ANCA = cytoplasmic ANCA,
MPO = myeloperoxidase, PR3 = proteinase 3, IIF = indirect immunofluorescence,
ELISA = enzyme linked immunosorbent assay




2. Clinical Characteristics and Reliability of a Self-Reported Diagnosis of Large-
Vessel Vasculitis

Tanaz Kermani?, Jason Springer, Dianne Shaw, Larson Young, Cristina Burroughs, Peter
Merkel

tUniversity Of California Los Angeles, Santa Monica, United States

Background: To compare the clinical characteristics and determine the reliability of a self-
reported diagnosis of giant cell arteritis (GCA) or Takayasu’s arteritis (TAK) from an
international, internet-based cohort.

Methods: Patients with GCA and TAK enrolled in an internet-based registry were included.
Data provided by patients were collected through standardized forms, including type of
vasculitis, symptoms, results of diagnostic testing, and medication use. The percentage of
patients who met the 1990 American College of Rheumatology (ACR) classification criteria
were calculated. For the 2012 Chapel Hill Consensus Conference (CHCC) definitions, age
>50 years and report of a positive biopsy or imaging were used as surrogates for a
diagnosis of GCA, and age <50 years with diagnosis on imaging were used as surrogates
for a diagnosis of TAK.

Results: The study included 250 patients with self-reported diagnoses (126 GCA and 124
TAK). GCA cohort: The cohort was 80% female, mean (£SD) age 65 (+11.9) years. Mean
(xSD) age at diagnosis of GCA was 62 (+ 13.5) years. 9 patients (7%) reported age <50
years old at the time of diagnosis (range 31 to 48 years). Of these, 2 patients had a
temporal artery biopsy with 1 reported as positive in a 48-year-old. 93 patients (74%)
reported having a temporal artery biopsy which was positive in 59 patients (63%). Abnormal
imaging was reported in 39 patients (31%), 27 of whom also reported symptoms of limb
claudication. The self-reported clinical symptoms of GCA are in Table 1. 87% met ACR
classification criteria and 60% met the CHCC definition for GCA (93% met either, 87% met
both). TAK cohort: The cohort was 94% female, mean (£SD) age 42 (x15) years. Mean
(xSD) age at diagnosis of TAK was 35 (£14.3) years. Twenty-six (21%) patients with TAK
were age 250 years at diagnosis, 15 patients (12%) with symptom onset at age =50 years.
97/112 patients (87%) reported blood pressure discrepancy in the upper extremities.
Abnormal imaging was reported in 115 patients (93%). The self-reported clinical symptoms
of TAK are outlined in Table 1. The subset of 26 patients =250 years old reported similar
manifestations as the other patients with TAK, including abnormal angiogram (92%), limb
claudication (77%), upper extremity blood pressure discrepancy (77%), bruits (77%). 95%
of patients met ACR classification criteria. 75% met the CHCC definition for TAK; the
majority who failed to meet the definition criteria did so on account of age. 96% patients met
either ACR classification criteria or CHCC definition with 74% meeting both.



Conclusions: Patients with a self-reported diagnosis of GCA or TAK were able to reliably
provide information about their symptoms and diagnosis. Clinical symptoms and treatments
reported were consistent with what would be expected. The majority in both cohorts met
ACR classification criteria or CHCC definitions. The high proportion of patients 250 years
diagnosed as TAK likely reflects the uncertainty in clinical practice in this age group and
classification by phenotype. These results provide support for the feasibility of conducting
some types of research in these rare diseases through online registries.

Disclosures: None.

Table 1: Clinical manifestations in patients with a self-reported diagnosis of

giant cell arteritis and Takayasu’s arteritis

Clinical Manifestation GCA* TAK*
N=126 N=124
Weight loss >10 pounds 48/74 (65%) 65/118 (55%)
Fever >100.4°F 38/98 (39%) 41/89 (46%)
Myalgia 79/113 (70%) 96/116 (83%)
Headache 102/117 (87%) 70/104 (67%)
Scalp tenderness 93/121 (77%) 29/104 (28%)
Tenderness of temples 98/122 (80%) 36/107 (34%)
Vision loss 33/121 (27%) 28/115 (24%)
Pain/morning stiffness >30 89/115 (77%) 81/114 (71%)
minutes
Dizziness, syncope 60/106 (57%) 74/118 (63%)
Stroke 3/119 (3%) 17/115 (15%)
Chest pain or heart attack 21/119 (18%) 39/109 (36%)
Rash (including livedo, nodules) 34/109 (34%) 34/114 (30%)
Renal problems 15/119 (13%) 21/120 (18%)
Absent/weak pulse 25/91 (28%) 103/118 (87%)
Limb claudication 70/111 (63%) 82/116 (71%)
Bruit, neck/upper chest 9/111 (8%) 81/114 (71%)
Bruit, abdomen 5/111 (5%) 41/108 (38%)
Elevated blood pressure 41/103 (40%) 69/109 (63%)
Abnormal angiogram 31/117 (26%) 104/119 (87%)
Temporal artery biopsy 93/126 (73%) 9/117 (8%)
Abnormal ESR or CRP 106/119 (89%) 100/114 (88%)
Medication use for vasculitis
Prednisone 121/124 (98%) 115/121 (95%)
Methotrexate 41/124 (33%) 81/121 (67%)
Azathioprine 0 35/121 (29%)
Mycophenolate mofetil 3/124 (3%) 31/121 (26%)
Anti-TNF therapy 2/124 (2%) 43/121 (36%)
Tocilizumab 18/124 (15%) 7/121 (6%)
* Numerator is the number of patients with this manifestation or treatment use; denominator is number of
patients who responded Yes/No (response of “I don’t know” excluded), data presented as number.
GCA=giant c_eII aneriti_s, TAK=Takayasu'’s arteritis, N=number, ESR=erythrocyte sedimentation rate,
CRP=c-reactive protein




3. Takayasu arteritis presents at an older age in Northern European population

Fiona Coath', Mrs Georgina Ducker?!, Tegwen Ecclestone!, Sarah Fordham?, Chetan

Mukhtyar?
!Norfolk And Norwich University Hospital NHS Foundation Trust, Norwich, United Kingdom

Background: The definition of Takayasu arteritis includes the age of onset of disease as
being <50 years. It has been reported most frequently in young females from Asian
populations. We investigated whether the epidemiological features are the same in Norfolk,
UK, where the population is predominantly of Northern European ancestry.

Methods: In our centre, cases are classified using validated international criteria. The
electronic records of our vasculitis clinic were reviewed to identify all individuals with a new
diagnosis of large vessel vasculitis between 2011-2020 who met a modified ACR 1990
criteria for Takayasu arteritis. The original criteria include decreased brachial artery pulse,
bruit over subclavian arteries or aorta, and arteriogram abnormality. The respective
modifications of these three criteria were to accept decreased radial pulse as well as the
brachial pulse, bruit over the axillary artery as well as the subclavian artery, and abnormality
of positron emission tomography and/or ultrasonography instead of arteriograms.

Results: 14 individuals met the modified ACR 1990 criteria for Takayasu arteritis. 2 of them
also met the criteria for GCA and were excluded. 12 individuals were classified as having
Takayasu arteritis. 10 were female. The mean (standard deviation) age at diagnosis was
68.4 (7.6) years. None of individuals were <40 years old. On presentation - 8 had upper
limb claudication, 6 had pulse discrepancy, 3 had a blood pressure difference >10 mm Hg
systolic, 7 had an audible bruit over either subclavian or axillary artery. The diagnosis was
confirmed on positron emission tomography in all 12. Ultrasonography of extracranial
arteries was abnormal in 6 as well. The mean (standard deviation) ESR was 53.6 (35) and
CRP was 40.6 (32.2).

Conclusions: Takayasu arteritis can present at an older age in Norfolk, UK, where the
population predominantly has Northern European ancestry. This has implications for

treatment, identification of immunogenetic factors and disease classification.

Disclosures: None



4. Subgrouping ANCA-Associated Vasculitis According To Antibody Specifity and
Clinicopathologic Classification

Onay Gergik?, Dilek Solmaz?, Fulya Cakalagaoglu2, Gokhan Kabadayi!, Zeki Soypacaci?,
Servet Akar!

lizmir Katip Celebi University Faculty of Medicine, Rheumatology, izmir, Turkey, 2izmir
Katip Celebi University Faculty of Medicine, Pathology, izmir, Turkey, 3izmir Katip Celebi
University Faculty of Medicine, Nephrology, izmir, Turkey

Objectives: In this study we aimed to evaluate the effects of classification based on
clinicopathological criteria and ANCA specificity in our AAV patients, retrospectively.

Methods: We reviewed the medical records of all patients diagnosed as AAV between
January 2014 and December 2018 in our department. Patients were categorized as
granulomatosis with polyangiitis (GPA) and microscopic polyangiitis (MPA) according to the
2012 Chapel Hill consensus nomenclature. Patients with available ANCA ELISA results
were included. Associations between mortality, renal survival and AAV subgroups were
analyzed using Kaplan Meier survival curves.

Results: A total of 61 AAV (45 [73.7%] GPA, 16 [26.2%] MPA, 44 [72.1%] PR3 positive and
17 [27.8%] MPO positive) patients were included. Patients’ characteristics are summarized
in table 1. Overall, both the GPA and anti-PR3 subgroups exhibited renal involvement less
frequently (p=0.015 and p=0.012 respectively) and ear, nose or throat involvement more
frequently than did the MPA and anti-MPO subgroups (both p<0.001). Renal survival was
median 30 (IQR 61.75) months for MPA patients and 48 (IQR 82.5) months for GPA
patients (p=0.506) during a median follow-up duration of 50 (0-184) months. Overall survival
was median 38.5 (IQR 78.2) months for MPA patients and 57 (IQR 73.0) months for GPA
patients (p=0,305). According to ANCA subtypes both renal and overall survival were better
in PR3 positive group (p=0.018 and p=0.023 respectively).

Conclusions: In this study, which included a limited number of patients, classification by
ANCA subtype appears to be a stronger criterion for predicting prognosis in AAV patients.

However, multicenter studies are needed to confirm this trend.

Disclosures: None.



Table 1. Demographic and clinical characteristics of ANCA-associated vasculitis patients

max)

GPA (n=45) MPA (n=16) Total (n=61)
Sex, male (n) (%) 28 (62) 9 (56) 37 (61)
Age at diagnosis, mean (SD) (years) 50.3+2.6 62.4+2.7 53.2+15.3
ANCA subtype
MPO-ANCA 4(9) 13 (81) 17 (28)
PR3-ANCA 41 (93) 3(19) 44 (72)
Organ/system involvements (n) (%)
Kidney 32 (71) 16 (100) 48 (79)
Lung 37 (84) 15 (94) 52 (87)
ENT (ear-nose-throat) 36 (82) 0 (0) 36 (60)
Eye 9(21) 0(0) 9 (16)
Cardiac 0 (0) 0 (0) 0 (0)
Gl 3(7) 0(0) 3(5)
CNS 1(2) 0(0) 1(2)
MNM 1(2) 1(6) 2(3)
FFS; (n) (%)
0 9 (24) 0(0) 9(17)
1 21 (55) 3(19) 24 (44)
>2 8(21) 13 (81) 21 (39)
Creatinine max. (mg/dl) (median, IQR) (at 2.08 (5.18) 3.27 (3.53) 2.52 (4.77)
diagnosis)
ESRD development (n) (%) 9 (20) 4 (29) 13 (22)
Hemodialysis at diagnosis (n) (%) 13 (42) 9 (56) 22 (39)
Plasmapheresis at diagnosis (n) (%) 12 (29) 11 (69) 23 (40)
Overall Mortality (n) (%) 7 (16) 6 (38) 13 (21)
Follow-up duration (months), median (min- 57.0 (0-184) 38.5 (0-130) 50.0 (0-184)




5. Diagnostic algorithm to evaluate the clinical significance of small-vessel vasculitis
surrounding a normal temporal artery

Georgina Espigol-frigolé!, Roberto Rios-Garcés?, Sergio Prieto-Gonzalez!, Javier Marco-
Hernandez!, Roser Alba-Roviral, Marc Corbera-Bellaltal, Marco A Albal, Farah
Kamberovic!, José Hernandez-Rodriguez, Josep M Grau?, Maria C Cid*

1Autoimmune Disease Department. Hospital Clinic Barcelona, Barcelona, Spain

Background: Systemic vasculitides are complex and heterogeneous diseases with
overlapping features that frequently pose a diagnostic challenge to clinicians. The temporal
artery biopsy (TAB) is the primary modality for establishing a diagnosis of giant cell arteritis
(GCA) but, occasionally, TAB show small vessel inflammation (SVI) surrounding a spared
temporal artery as the only pathologic finding. Ultimate diagnosis and, consequently,
optimal treatment remain uncertain in these patients. Objective: To analyze the final
diagnosis of patients with SVI surrounding a spared temporal artery after a pre-established
diagnostic algorithm and to identify clinical and laboratory findings with potential usefulness
in predicting the ultimate diagnosis.

Methods: Patients with TAB showing SVI were subjected to the diagnostic algorithm
displayed in figure 1, completed by at least 1 year follow-up. Clinical and laboratory features
at the time of diagnosis were recorded. The algorithm led to the following final diagnosis:
GCA, other systemic vasculitis (other SV) and unclassifiable vasculitis. Chi-squared and
ANOVA tests were used for statistical comparison using IBM SPSS Statistics 20.

Results: From 1998 to 2017, 826 TAB were performed in our institution. Biopsy disclosing
SVI surrounding a normal temporal artery was described in 82 (10%) patients. In all patients
TAB was selected as the first invasive procedure because GCA was initially considered the
most likely diagnosis. 17 patients declined to undergo subsequent work-up to complete the
diagnostic algorithm and 14 died or were lost to follow —up before completing 1 year. All of
them were excluded. The study cohort consisted of 47 patients (27 women and 20 men)
aged 74.2+9.4 years followed for 55.16+55.20 months. 36 (76%) fulfilled at least 3 ACR
classification criteria for GCA. In 17 patients the final diagnosis was consistent with GCA
based on the absence of small vessel vasculitis (SVV) in other territories, large-vessel
inflammation by imaging or subsequent development of aortic aneurysm; in 19 SVV was
subsequently demonstrated in other territories and were diagnosed with other SV (11
ANCA-vasculitis, 1 cryoglobulinemia, 2 PAN, 5 vasculitis associated to autoimmune
diseases) and in 11 diagnosis remained undetermined.

Conclusion: SVV surrounding a spared temporal artery is a relevant but equivocal finding
in TAB. After a detailed diagnostic work-up most patients can be diagnosed with GCA or
other systemic vasculitis although diagnosis remains uncertain in some cases. Search for
more accurate molecular biomarkers is necessary for a better interpretation of these
findings.



Disclosures: Lecturing/Consulting fees from Janssen, Meeting attendance support from
Roche and Boehringer
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6. Anti-Collagen Il Antibodies in Patients with Relapsing Polychondritis

Marcela Ferrada?, Kaitlin Quinn?, Yiminng Luo?, Ms Kristina Wells?, Keith Sikora!, Keith
Sikoral, Ms Wendy Goodspeed?, Peter Grayson?
INih/niams, Bethesa, United States

Background: Relapsing polychondritis (RP) is a heterogenous systemic inflammatory
disease that affects multiple organ systems, in particular, cartilaginous structures. Clinical
presentations in RP are variable, making recognition and diagnosis of the disease
challenging. Testing for anti-collagen Il (Cll) antibodies have been proposed as a diagnostic
tool t RP; however, the data remains inconclusive as to what percentage of RP patients
have anti-Cll antibodies and the value for diagnosis. Our objectives were to evaluate the
utility of anti-ClII antibody as a diagnostic tool in patients with RP.

Methods: Patients 18 years and older were recruited into a prospective observational
cohort of RP. Diagnosis of RP was made using McAdams or Damiani’s diagnostic criteria
for RP. All patients referred for evaluation of RP with anti-CII antibodies measured were
included. Patients with VEXAS syndrome were excluded. Anti-Cll antibodies were assayed
via a clinically certified ELISA test (Mayo Clinic, Rochester, MN) in all patients evaluated
from July 2019 to October 2021. Clinical features were compared between patients with a
diagnosis of RP stratified by presence of anti-Cll antibody results using Fisher’'s exact test
or Wilcoxon rank sum test as appropriate.

Results: 60 patients were tested for anti-Cll antibodies, from those nine patients (15%) had
elevated levels. Two patients did not meet diagnostic criteria for RP and, from those, one
patient had elevated anti-Cll antibodies. 58 patients met diagnostic criteria for RP and were
included on further analysis. Seven patients (12%) had repeated measurements. One
patient had an initial positive anti-Cll, with a follow up negative value. Six patients (10%)
had an initial negative anti-CllI, with all of the repeat values remaining negative except for
one patient.

Patients with a diagnosis of RP with elevated anti-Cll antibodies compared to those without
elevated antibodies have significantly higher prevalence of genital ulcers (38% vs 8%, p =
0.01), sicca symptoms (88 vs 38%, p = 0.01) and a diagnosis of MAGIC ((mouth and genital
ulcers with inflamed cartilage) syndrome (38% vs 8%, p=0.01). There were no statistical
differences between the groups for age of disease onset, sex, other clinical manifestations,
elevated inflammatory markers, treatment, organ damage, ICU admissions or death.

Conclusion: Anti-Cll antibodies have a limited role as a diagnostic test and biomarker of
disease activity in RP. Presence of anti-Cll antibodies may be associated with specific
clinical symptoms and may be enriched in a subset of patients with RP who have
mucocutaneous disease. This subset is commonly referred to as MAGIC syndrome.



Whether anti-Cll antibodies provide pathogenic insight for a smaller subset of patients with
RP remains to be determined.

Disclosures: None

7. Chronic Fatigue Syndrome (CFS), Cognitive Failure and Anxiety in ANCA-
associated vasculitis

Naima Mohazab?;

University Of Alberta, Richmond Hill, Canada

Objective: Chronic fatigue is a major burden of disease in patients with ANCA-Associated
Vasculitis (AAV) which results in a decreased quality of life. The prevalence of fatigue in
AAV is, however, unknown. The aim of our study is to evaluate the presence of chronic
fatigue in patients with a diagnosis of AAV i.e., granulomatosis with polyangiitis, eosinophilic
granulomatosis with polyangiitis or microscopic polyangiitis, and to identify potential clinical
and biopsychosocial determinants.

Methods: 59 participants included in our study completed the validated DePaul Symptom
Questionnaire (DSQ). Patients were labelled with “Myalgic Encephalomyelitis (ME)/Chronic
Fatigue Syndrome (CFS)” when they fulfilled the Canadian Consensus Criteria for ME/CFS.
Disease activity was scored using Birmingham Vasculitis Activity (BVAS), whereas the
Vasculitis damage index (VDI) was used to evaluate damage. Mental comorbidities where
analyzed to understand potential biopsychosocial factors related to chronic fatigue. To
assess anxiety and depression we used the Hospital Anxiety and Depression scale (HADS).
We also used the Cognitive Failure Questionnaire (CFQ) to estimate the frequency of
cognitive failure. Sleep quality was assessed using The Pittsburgh Sleep Quality Index
(PSQI). Statistical analysis was carried out using Fischer’s exact test.

Results: We found that 32/59 (54%) of AAV patients fulfilled the case definition for
ME/CFS. There was no relationship between the presence of ME/CFS and BVAS (p=0.5),
VDI (p=0.78), sleep disorders (p=0.8), depression (p=0.09) or C-reactive protein (p=0.2399)
in our study population. However, a substantial statistically significant correlation was
present in patients with AAV suffering from ME/CFS, cognitive failure (p=0.004) and/ or
anxiety (p=<0.001).

Conclusion: Chronic fatigue affects AAV patient’s mental wellbeing. From our analysis we
conclude that chronic fatigue, cognitive failure and/or anxiety co-occur independently of
vasculitis disease activity. We postulate that therapies aimed at improving anxiety may be
utilized as adjunct agents for patients with AAV suffering from Chronic fatigue.

Disclosure: Dutch Kidney Foundation (17PhDO01) Arthritis Society (19-0558)



8. Dysregulated glucose and lipid metabolism in glucocorticoid naive GCA patients at
diagnosis

Miss. Idil Esen?, Philip Therkildsen?, Berit Dalsgaard Nielsen?, Ib Tgnder Hansen?, Anna
van t'Ende!, Annemieke M.H. Boots?, Peter Heeringa?, Ellen-Margrethe Hauge?, Elisabeth
Brouwer?!, Yannick van Sleen?

tUniversity Medical Center Groningen, Groningen, Netherlands, 2Department of
Rheumatology and Department of Clinical Medicine, Aarhus University Hospital, Aarhus,
Denmark, *Department of Pathology and Medical Biology, University of Groningen,
University Medical Center Groningen, Groningen, The Netherlands

Background: Giant cell arteritis (GCA) is an autoinflammatory disorder that affects the
large and medium arteries in elderly people. Approximately 40-60% of patients with GCA
also have overlapping polymyalgia rheumatica (PMR). PMR is a common rheumatological
disease that affects the proximal large joints in the shoulders and hips. Long-term
glucocorticoids (GCs) administration is still the mainstay of therapy for GCA and PMR
patients. However, GCs can cause GC-related adverse events including
hypercholesterolemia, hypertension, diabetes mellitus, cataract, and infections. Therefore,
novel GC-sparing treatment options are needed. Previous studies reported a negative
association between metabolic features such as cholesterol, fasting blood glucose and BMI
in the development of GCA. However, data are limited. Here, we aimed to explore the
metabolic features in two independent GC-naive GCA/PMR patient cohorts and to elaborate
on the prevalence of comorbidities in patients at the time of diagnosis and during treatment.

Methods: This study included two cohorts from Aarhus (Denmark) and Groningen (The
Netherlands, GCA/PMR/SENEX (GPS) cohort). The GPS cohort consisted of 50 GCA and
44 PMR patients. From the Aarhus cohort, 52 GCA and 25 PMR patients were included
(Aarhus cohort). As a representation of the general population, we also included data of
participants of the Lifelines cohort study (n=591), which includes participants from the
northern population of the Netherlands. Patients in the GPS cohort were also prospectively
followed with visits at 3 months, 1, 2, 3, 4 and 5 years. Laboratory measurements and
comorbidities (diabetes mellitus, hypercholesterolemia, hypertension, obesity and cataract)
were assessed at each visit.

Results: In GCA patients (GPS cohort), we observed higher HbAlc and glucose levels
before treatment compared to the general population. In contrast, LDL, HDL and cholesterol
levels as well as BMI were lower in GCA patients suggesting a disturbed lipid and glucose
metabolism in newly diagnosed GCA patients. Similar findings were seen in the Aarhus
cohort, thereby validating our findings in the GPS cohort. Next, we investigated whether
comorbidities were associated with levels of acute-phase markers (CRP, ESR) at the time
of diagnosis. Except for cataract, none of the comorbidities were associated with CRP or
ESR. In the early phase of GC treatment, the prevalence of diabetes increased in GCA
patients, but not in PMR patients. The prevalence of cataract and obesity was increased in
GCA patients upon long-term (5 year) treatment.



Conclusions: Here, we show a dysregulated lipid and glucose metabolism in newly
diagnosed GCA patients. GC treatment resulted in the development of comorbidities in
GCA patients, emphasizing the high need for improved GC-sparing treatment options.

Disclosures: None.



9. Characterization of patients with normal inflammatory markers in giant cell arteritis

Michael Zeeman?!, Uday Chauhan?, Alison Clifford?*
tUniversity Of Alberta, Edmonton, Canada

Objectives: Giant cell arteritis (GCA) is the most common form of vasculitis in people over
the age of 50 years old. Inflammatory markers, erythrocyte sedimentation rate (ESR) and C-
reactive protein (CRP), are typically elevated at the time of diagnosis and prompt suspicion
for this disease. Given the severe potential consequences of a missed diagnosis, we aimed
to study the frequency and clinical correlation of normal inflammatory markers in patients
with confirmed GCA.

Methods: Electronic medical records of patients diagnosed with GCA by rheumatologists at
the University of Alberta between April 2012 and December 2017 were retrospectively
reviewed. For inclusion, patients must have 1) met ACR 1990 classification criteria for GCA,
2) had confirmed disease by either temporal artery biopsy or advanced imaging (PET/CT,
MRA, CTA) and 3) had either ESR and/or CRP prior to glucocorticoid administration
available. Patients were grouped according to the presence of either normal or elevated
ESR or CRP (normal ESR defined as <25mm/hr, normal CRP as <8mg/L.) Groups with
elevated versus normal inflammatory markers were compared with respect to
demographics, symptoms, comorbidities, medications, and clinical outcomes.

Results: Of 81 total GCA patients, 42 met above study inclusion (38 with available ESR, 41
with available CRP, and 37 with both.) Among confirmed cases, 21.6% of patients had
either a normal ESR or CRP pre-treatment (21.1% with normal ESR, and 9.8% with normal
CRP,) while 5.4% of patients had both normal ESR and CRP. See Table 1 for distribution of
inflammatory markers observed. Upon limiting the sample to the 34 patients with biopsy-
confirmed disease, 20.0% had either normal ESR or CRP and 6.7% had both normal
markers. No significant differences in age, sex, comorbidities, or symptoms were observed
between patients with elevated versus normal inflammatory markers. Patients with normal
ESR were less likely to receive steroid-sparing agents than patients with elevated ESR
(0.0% vs 50.0%, p=0.013), however, and were less likely to relapse (12.5% vs 56.7%,
p=0.045).

Conclusion: Twenty percent of biopsy- or imaging-confirmed GCA patients have either a
normal ESR or CRP at diagnosis, and both tests are normal in 5-7% of patients. No clinical
features reliably distinguish cases with normal inflammatory markers, but normal ESR may
predict a lower risk of future relapse. These findings highlight the importance of routinely
checking both ESR and CRP in cases of suspected GCA and maintaining a high index of
suspicion in those with typical symptoms or signs.

Disclosures: None.



Table 1. Case distribution according to inflammatory marker value

Cut-off Value

Number of Cases

Relative Percent

ESR <25
ESR 26-49
ESR > 50
CRP < 10
CRP 11-20
CRP 21-30
CRP 31-50
CRP > 50

8/38
5/38
25/38
4/41
3/41
5/41
8/41
21/41

21.1%
13.2%
65.8
9.8%
7.3%
12.2%
19.5%
51.2%



10. Validation of Angiographic Patterns of Disease in a Turkish Cohort of Patients
with Takayasu’s Arteritis

Ms. Bates Gribbons?, Sema Kaymaz-Tahra?3, Fatma Alibaz-Oner?3, Ertugrul Cagri
Bolek2, Omer Karadag?, Burak ince2, Murat inang?, Sinem Burcu Kocaer?, Fatog Onen?,
Kenan Aksu?, Gokhan Keser?, Askin Ates?, Ayten Yazici?, Ayse Cefle?, Nilufer Alpay-
Kanitez?2, Ahmet Omma?, Onay Gergik?, Servet Akar?, Veli Cobankara?, Nazife Sule Yasar
Bilgin?, Timugin Kasifodlu?, Kaitlin Quinn®, Peter Grayson®, Peter Merkel®>, Haner
Direskeneli23; *McGovern Medical School, Houston, US, 2The Turkish Takayasu's Arteritis
Research Group, , Turkey, 3Marmara University, Istanbul, Turkey , “NIAMS, Bethesda, US ,
*University of Pennsylvania, Philadelphia, US

Background: Previous studies using computer-driven methods have identified subsets of
patients with Takayasu’s arteritis (TAK) based on angiographic patterns of disease. These
subsets were consistent between independent cohorts in North America and India,
however, the prevalence of each subset differed between continents. The objective of this
current study was to validate in an independent cohort from Turkey angiographic patterns of
disease in TAK and determine if the prevalence of these patterns is more similar to cohorts
from India, North America, or neither.

Methods: Angiograph data were derived from records of patients with TAK from 12 tertiary
rheumatology centers in Turkey. All patients underwent whole-body angiography of the
aorta and branch vessels, with categorization of involvement (stenosis, occlusion, or
aneurysm) in 13 arterial territories. K-means cluster analysis was performed to identify
subgroups of patients based on pattern of angiographic involvement.

Results: Data from 421 patients in the cohort in Turkey were available for analysis. Using
K-means clustering, three distinct clusters were identified for the Turkish patients; these
three clusters we identical to those previously identified in the Indian and North American
cohorts (Table 1). Patients in Cluster 1 have significantly more disease in the abdominal
aorta, renal, and mesenteric arteries (p < 0.01). Patients in Cluster 2 have significantly
more bilateral disease in the carotid and subclavian arteries (p < 0.01). Compared to
Clusters 1 and 2, patients in Cluster 3 have asymmetric disease with fewer involved
territories (p < 0.01).

The prevalence in each of the three clusters for patients from Turkey (current analysis)
compared to the prevalences for patients from North America (NA) and India (previously
published data) differed. The distribution of patients among the three clusters was quite
similar among patients from Turkey and NA, but these two cohorts differed in this respect
from patients from India. Patients from Turkey and NA were more likely to fall within
Clusters Two (India: 27% vs NA: 35% vs Turkey: 35%) and Three (India: 32% vs NA: 41%
vs Turkey: 44%), while patients from India were more likely to fall within Cluster One (India:
41% vs NA: 24% vs Turkey: 21%).



Conclusions: This study provides strong, independent confirmation that there are distinct
subsets of Takayasu’s arteritis based on angiographic disease. These patterns are
consistent between continents; however, the prevalence of each pattern differs. Genetic
and/or environmental factors may contribute to patterns of angiographic disease in patients

with TAK.

Disclosures: None

Table 1. Arterial distribution in clusters for a Turkish cohort of patients with Takayasu’s

arteritis

Cluster One Cluster Two Cluster Three

n=290 n=148 n=183
Ascending aorta 18 (0.20) 39 (0.26) 32(0.17)
Aortic arch 14 (0.16) 18 (0.12) 24 (0.13)
Thoracic aorta 29 (0.32) 40 (0.27) 35 (0.19)
Abdominal aorta 44 (0.49) 30 (0.20) 51 (0.28)
Left subclavian 63 (0.7) 107 (0.72) 112 (0.61)
Right subclavian 34 (0.38) 104 (0.7) 45 (0.25)
Innominate 5 (0.06) 38 (0.26) 14 (0.08)
Left axillary 8 (0.09) 18 (0.12) 19 (0.1)
Right axillary 6 (0.07) 19 (0.13) 12 (0.07)
Left carotid 43 (0.48) 129 (0.87) 50 (0.27)
Right carotid 33(0.37) 125 (0.84) 9 (0.05)
Left vertebral 17 (0.19) 14 (0.09) 19 (0.10)
Right vertebral 10 (0.11) 16 (0.11) 6 (0.03)
Left renal 77 (0.86) 7 (0.05) 9 (0.05)
Right renal 67 (0.74) 8 (0.05) 10 (0.05)
Mesenteric 65 (0.72) 26 (0.18) 31 (0.17)
Left iliac 9(0.1) 4 (0.03) 11 (0.06)
Right iliac 10 (0.11) 3(0.02) 13 (0.07)
Left femoral 3(0.03) 2(0.01) 0(0)
Right femoral 0(0) 3(0.02) 2(0.01)




11. Characteristics of Inflammatory Arthritis in Polyarteritis Nodosa

Megan Sullivan?, Andy Abril
Mayo Clinic Florida, Jacksonville, United States

Background: Polyarteritis nodosa is a small to medium vessel vasculitis that can be limited
to cutaneous manifestations or occur as a systemic disorder. Arthralgia has widely been
reported in polyarteritis nodosa, but true inflammatory arthritis is seemingly rare in the
literature. When inflammatory arthritis does occur, it has been reported to have a
predilection for the lower extremities and treatment options are unclear. We report on a
case series of 22 patients with a co-diagnosis of cutaneous polyarteritis nodosa and
inflammatory arthritis.

Methods: Advanced Text Explorer software was utilized to identify chart notes that
contained the phrases “cutaneous polyarteritis nodosa” and “inflammatory arthritis”. A
thorough chart review was conducted on the 34 resulting patients. Twelve patients did not
have a diagnosis of cutaneous polyarteritis nodosa and/or a diagnosis of inflammatory
arthritis so were excluded. The charts were then reviewed for pertinent demographic
information, clinical history, lab values, pathology, synovial fluid analysis, and imaging
results.

Results: Of the 22 patients included, 16 (72.7%) were female with an average age of 40 at
diagnosis (18-78). The arthritis most often involved the ankles (91.3%), followed by feet
(43%), hands and wrists (35% each), and sacraoiliitis/low back (13%). Six of the patients
(27%) had erosive disease. In 77.7% of the patients cutaneous PAN preceded the
inflammatory arthritis or co-occurred. Average time between diagnoses was 4.25 years. C-
reactive protein was elevated in 10 (45%) and ESR in 5 (23%). ANA was positive in 23%
and ANCA in 14%. Treatments varied widely with success reported most often using
methotrexate (positive response in 7 of 10 patients treated). The average number of
treatments utilized at the time of last follow-up was 3.4.

Conclusions: Inflammatory arthritis in association with polyarteritis nodosa has a
predilection to begin in the ankles and progresses to an oligoarthritis that can be difficult to
treat with current immunosuppressive medications. Further research into the
pathophysiology and treatment options of this oligoarthritis are indicated.

Disclosures: None



12. Negative vs. Positive Antineutrophil Cytoplasmic Antibody Granulomatosis with
Polyangiitis: A Case-Control Study

Marta Casal Moura!, Samuel Falde?!, Ulrich Specks?, Misbah Bagir*

!Division of Pulmonary and Critical Care, Department of Medicine, Mayo Clinic, Rochester,
United States

Objectives: To characterize clinical features, management and outcomes of ANCA-
negative GPA patients in comparison to age and sex matched patients with ANCA-positive
GPA, and to describe patients who seroconverted from ANCA-negative to ANCA-positive
GPA.

Methods: We conducted a single-center, sex and age matched case-control with ANCA-
negative vs. ANCA-positive GPA evaluated at our institution from January 1, 1996, to
December 31, 2015. We also performed a case crossover study of the seroconverts.
Clinical data and outcomes were retrospectively abstracted from electronic medical records.

Results: We identified 110 patients with ANCA-negative GPA, predominantly female (65%)
with median age of 55 (IQR 39-65) years at time of diagnosis. Disease severity was milder
in ANCA-negative GPA (BVAS/WG score = 2 vs. 6, p<0.0001). Mucous membranous/eye
manifestations were more frequent in ANCA-negative GPA, whereas general symptoms
(arthralgias, fever, weight loss, myalgias), pulmonary, and renal involvement were more
frequent in ANCA-positive GPA. ANCA-positive GPA patients relapsed more at 60 months
(21.8% vs. 9.1%, p=0.009) compared to ANCA-negative GPA and had a shorter time to
event (p=0.043). Patients with general manifestations, BMI > 30 kg/m? and necrotizing
granulomatous inflammation were more likely to relapse. In 16 ANCA seroconverts, patients
had higher mean BVAS/WG score (p<0.0001), and increased incidence of relapses
(p=0.004) after the seroconversion. Necrotizing granulomatous inflammation on biopsy in
ANCA-negative GPA patients was identified as a risk factor for ANCA-positive
seroconversion.

Conclusion: ANCA-negative GPA patients have milder disease and decreased frequency
of relapse. ANCA seroconversion portends higher disease severity and an increased
frequency of relapses.

Disclosures: U. Specks received consulting fees from AstraZeneca, ChemoCentryx and
research grants from AstraZeneca, GSK, Bristol Myers Squibb, Genentech.



Table 1. Clinical characteristics and outcomes of patients with ANCA negative
Granulomatosis with Polyangiitis (GPA) who seroconverted into positive ANCA GPA (n=16).

ANCA — negative period ANCA - po
FDlIW-tID Status
Remission- Relapse ANCA Remissi Relapse
el = e~
48, M ENT 3 PON Meura FR! B DN, MTX 15 Deceasad
53, F ENT 1 PDM U .53 ENT PR3 1 F'D\I MTX 13 Alive
71, M Lung K] PDN, CYC 1 42 Lung FR! 3 PO, CYC 3 Aliva
a3, F ENT 1 PON 1 128 ENT, Lung PR 3 PON 2 13 Alive
25 M Lung 1 TMP/SMX i) [F] Lung FR3 2 FON 2 23 Allve
73, M Lung 1 PON 1 1 Lung FR3 1 PON 2 B Deceasad
22, M ENT, Lung 2 PDON, CYC 0 148 ENT, Lung, Kidney FR3 ] PON 2 21 Alive
an, F ENT E PDN 1) 3 Lung PR3 2 PDON, MTX 3 18 Alive
85, F Kidney 4 PDN, CYC 0 102 ENT MPO 1 FON 1 11 Deceased
18, F Lung 1 PDN [i 45 ENT, Meura PR3 [ PDN 1 9 Alive
47, M ENT 2 PON, CYC 1 48 EMT. Lung FR3 4 PON 1 3 Alive
47, F ENT a TMPIEMX [ a ENT MPC 3 PON 3 17 Alive
61, M ENT 4 FDN 0 13 ENT, Lung, Kidnay MPO & FDM. CYC 1 16 Alive
7 F ENT 1 PON, CYC 0 80 ENT, Mauro MPO 4 PON 2 13 Mive
67, F Lung 2 PON. MTX 1 44 Lung, Kidney MPO 4 PON 1 11 Alive
48, M ENT 4 FON, CYC 0 222 ENT FR3 1 FON 1 Alive:

# Increased incidence of relapse (20 vs. 6, p=0.004). Risk for >1 Relapse — OR = 1.11, 95%CI 0 203-2.432,
p=0.097, vasculitis and granulomatous inflammation present at the biopsy of the time the patients were
ANCA-negative GPA.

» Higher BVAS/WG at the time of seroconversion (3 vs. 2, p<0.0001). Risk for severe disease - OR = 1.52,
95%Cl 0.93-2.50, p=0.093.



13. Clustering of anti-neutrophil cytoplasmic antibody-associated vasculitis - using a
pre-processed harmonised dataset

Karl Gisslander?, Arthur White2, Marten Segelmark3, Mark A. Little*, Aladdin J.
Mohammad?5 ; *Department of Clinical Sciences - Rheumatology, Lund University, Lund,
Sweden, 2School of Computer Science and Statistics, Trinity College Dublin, Dublin,
Ireland, *Department of Clinical Sciences - Nephrology, Lund University, Lund, Sweden,
“Trinity Translational Medicine Institute, Trinity College Dublin, Dublin, Ireland, *Department
of Medicine, University of Cambridge, Cambridge, UK

Background: The sub-classification of anti-neutrophil cytoplasmic antibody (ANCA)-
associated vasculitis (AAV) has been a long-standing debate. Unsupervised learning has
previously been used for partitioning of phenotypic groups, but as AAV is a rare disease,
small sample sizes have been a limiting factor. Here we attempt clustering of a small
dataset harmonised to the FAIRVASC ontology, allowing potential future inclusion of an
additional 6000 AAV patients from the FAIRVASC collaboration registries to the cluster
model. FAIRVASC is a research project seeking to federate AAV registries across Europe
using semantic web technologies (https://fairvasc.eu).

Methods: This study used a dataset of 292 patients from southern Sweden, classified as
granulomatosis with polyangiitis (GPA) or microscopic polyangiitis (MPA), according to the
European Medicines Agency algorithm. The dataset was pre-processed from a relational
database format to a resource descriptive framework (RDF) graph-based data model,
harmonising the dataset to a FAIRVASC standard. Factor analysis of mixed data (FAMD)
and agglomerative hierarchical cluster analysis on principal components (HCPC) was used
to develop a cluster model, including organ pattern, ANCA status, serum creatinine, C-
reactive protein, gender, and age at diagnosis. The generated clusters were evaluated by
baseline characteristics, mortality, and renal outcome.

Results: The analyses involved data for 163 subjects with GPA and 129 with MPA. The
clustering model resulted in two larger clusters and three smaller ones. The larger clusters
were a predominantly anti-PR3 positive cluster of young (mean 57.5 years at diagnosis)
patients with ear-nose-throat involvement and a favourable outcome (Cluster 1), and a
predominantly anti-MPO positive cluster with severe kidney involvement and high rates of
mortality and end-stage kidney disease (Cluster 5). The three smaller clusters differed in
terms of organ involvement and ANCA status at diagnosis, one with severe lung and renal
involvement and a poor outcome (Cluster 3) and two with similar outcome, one ANCA
negative (Cluster 4), and one with peripheral nerve involvement (Cluster 2). The descriptive
characteristics of the clusters are presented in table 1.

Conclusions: Our analysis suggests five clusters of AAV patients based on baseline
features, associated with different mortality and renal outcome. The investigation acts as a



proof of concept of the FAIRVASC ontology and infrastructure for the harmonisation of
heterogeneous AAV datasets. The cluster model may in the future readily include an
unprecedented number of European AAV patients.

Disclosures: None

Table 1. Baseline characteristics and outcome of 292 patients with AAV by diagnosis and
cluster affiliation

Diagnosis Cluster
GPA MPA Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5
Demographics
Age, years 62.9 (16.5) 70.8 (13.6) 57.5(17.1) 65.3(13.8) 67.0 (13.0) 65.8 (18.1) 73.3 (11.6)
Male 98 (60) 64 (50) 50 (54) 18 (62) 20(77) 12 (63) 62 (50)
Female 65 (40) 65 (50) 43 (46) 11 (38) 6(23) 7(37) 63 (50)
Diagnosis
GPA 163 (100) 0(0) 85 (91) 20 (69) 17 (65) 10 (53) 31 (25)
MPA 0(0) 129 (100) 8(9) 9 (31) 9 (35) 9 (47) 94 (75)
Organ pattern
General 135 (83) 90 (70) 76 (82) 25 (86) 24 (92) 10 (53) 90 (72)
Musculoskeletal 77 (47) 51 (40) 48 (52) 13 (45) 19 (73) 2(11) 46 (37)
Cutaneous 16 (10) 14 (11) 6 (6) 2(7) 4(15) 6(32) 12 (10)
Eyes 14 (9) 5 (4) 11 (12) 2(7) 4(15) 0(0) 2(2)
Ear-nose-throat 108 (66) 4 (3) 78 (84) 10 (34) 8 (31) 7(37) 9(7)
Lung 100 (61) 41 (32) 49 (53) 13 (45) 25 (96) 8 (42) 46 (37)
Pulmonary haemorrhage 13 (8) 9(7) 0(0) 2(7) 19 (73) 1(5) 0(0)
Cardiovascular 10 (6) 6 (5) 0(0) 12 (41) 0(0) 3(16) 1(1)
Abdominal 4(2) 5(4) 0(0) 0(0) 0(0) 9 (47) 0(0)
Renal 89 (55) 124 (96) 43 (46) 13 (45) 23 (88) 12 (63) 122 (98)
Central nervous system 6 (4) 2(2) 5(5) 1(3) 0(0) 0(0) 2(2)
Peripheral nervous system 14 (9) 7(5) 0(0) 21 (72) 0(0) 0(0) 0(0)
Laboratory
PR3-positive 123 (75) 32 (25) 77 (83) 20 (69) 18 (69) 6(32) 34 (27)
MPO-positive 33 (20) 93 (72) 16 (17) 9 (31) 7(27) 3(16) 91 (73)
ANCA-negative 7(4) 4(3) 0(0) 0(0) 1(4) 10 (53) 0(0)
S-Creatinine, pmol/L 174.8 (186.1) 320.3 (251.3) 110.4(97.2) 126.7 (107.3) 322.1(280.1) 281.3(293.9) 337.2(240.8)
CRP, mg/L 108.5(83.4) 87.8(80.2) 94.3(79.1) 125.2(73.6) 143.2(96.4) 98.5(1029) 88.1 (77.4)
Cluster
Cluster 1 85 (52) 8 (6) 93 (100) 0(0) 0(0) 0(0) 0(0)
Cluster 2 20 (12) 9(7) 0(0) 29 (100) 0(0) 0(0) 0(0)
Cluster 3 17 (10) 9(7) 0(0) 0(0) 26 (100) 0(0) 0(0)
Cluster 4 10 (6) 9(7) 0(0) 0(0) 0(0) 19 (100) 0(0)
Cluster 5 31(19) 94 (73) 0(0) 0(0) 0(0) 0(0) 125 (100)
Outcome
Death 56 (34) 82 (64) 20 (22) 13 (45) 11 (42) 10 (53) 84 (67)
ESKD 14 (9) 34 (26) 2(2) 2(7) 7(27) 2(11) 35 (28)
Follow up, years 7.5(5.5) 6.0 (5.2) 8.9 (5.3) 6.3 (4.3) 4.5 (4.4) 7.4 (5.9) 5.8 (54)

Categorical variables are number (%). Continuous variables are mean (SD).
GPA, granulomatosis with polyangiitis; MPA, microscopic polyangiitis, MPO, myeloperoxidase; PR3, proteinase 3; ANCA, anti-
neutrophil cytoplasmic antibody; S-Creatinine, Serum Creatinine; CRP, C-reactive protein; ESKD, end-stage kidney disease.



14. ANCA-IIF technique improvement and its impact on the positivity rate of ANCA tests
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Background: The detection of antineutrophil cytoplasmic antibodies (ANCA) by indirect
immunofluorescence (IIF) with ethanol-fixed neutrophils is subject to substantial differences
across laboratories. A low positivity rate of the IIF-ANCA test compared to the literature was
observed at a reference laboratory and the test’s protocol needed to be revised. This study
aims to assess the impact of improvements in the IIF-ANCA technigue on the positivity rate of
ANCA tests.

Methods: A cross-sectional study with serum samples from patients with ANCA-associated
vasculitis (AAV), autoimmune hepatitis (AIH) and ulcerative colitis (UC) was performed. A
paired analysis was performed for IIF-ANCA results using the traditional method and a
modified protocol after a series of specific adjustments in the technique based on the protocol
of IIF-ANCA test performed at a national-wide private laboratory in Brazil (Fleury Laboratory).
ANCA specificity was assessed by a third generation ELISA kit for anti-PR3 and anti-MPO
antibodies.

Results: At disease presentation, the positivity rate of IIF-ANCA tests performed at the
reference Immunology laboratory in the Federal University of S&o Paulo, Brazil was 32.3% in
AAV, AIH and UC patients. Meanwhile, sera from the same patients tested by other
laboratories using IIF-ANCA and ELISA yielded a higher positivity rate of 75.0% and 72.7%,
respectively. Modifications in the 1IF-ANCA technique were performed and serum samples
were tested in pairs for the traditional and modified IIF-ANCA technique. Patients were
analyzed regardless of the disease activity status. A significantly increase in the positivity rate
(14.8% vs. 34.3%; p=0.0002) and median ANCA titers [1/40 (1/30 — 1/160) vs. 1/80 (1/40-
1/80); p=0.0003] were observed in AAV, AIH and UC patients. UC had the highest increment in
positive IIF-ANCA results from 5.3% to 36.8%. The positivity rate of PR3-ANCA and MPO-
ANCA was not associated with the positivity of the IIF-ANCA technique.

Conclusions: Adjustments in the IIF-ANCA protocol led to a significant improvement in the
positivity rate and on ANCA titers in AAV, AIH and UC patients. Nonetheless, there was poor
agreement between MPO- or PR3-ANCA and both IIF-ANCA techniques.

Disclosures: None.
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15. Rare diseases: making environmental health studies’ data as open as possible
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Background: Researchers are confronted with increased data protection risks when trying to
publish in an open manner data related to their studies into environmental factors related to
rare diseases, even if the data is pseudonymised. Identification risks exist for the patients
being studied, in terms of singling out an individual, data linking with other sources, or
inferencing certain data from the linked data. In addition, effective anonymization methods
cannot be applied without losing the value of the data for research with low sample sizes, as in
rare diseases. For example, permuting the environmental observations would affect the
temporality of the data or introducing noise would affect the magnitude of the values. Both
methods can potentially hide the signal that the researchers are looking for.

Methods: The approach we recommend is to publish example patient event-environmental
linked data and its associated metadata, which could be shared as Open Data following the
Findable Accessible Interoperability and Reusability (FAIR) guiding principles. In our approach,
we recommend the example data and metadata are described using the Resource Description
Framework (RDF), a standard graph data model, following W3C standards and
recommendations for statistical data (RDF Data Cube), dataset descriptors (DCAT),
provenance and lineage (PROV-0); and data protection domains (DPV). We then recommend
that the data and associated metadata is published in an open repository preferred by your
community generating a unique Digital Object Identifier (DOI) for the dataset.

Results: An example of a dataset that has been published in an open manner according to our
proposed approach can be found at the following DOI:
https://doi.org/10.5281/zeno0do.5544257. The dataset is an example result of associating air
pollution and weather data subsets to particular health events within a region in the Republic of
Ireland, together with the relevant metadata fields. The implementation of the FAIR guiding
principles was applied on the necessary metadata and a Data Protection Impact Assessment,
in accordance with the GDPR, was created, therefore ensuring good data protection practices
were met to assess the necessary risks that could arise.

Conclusions: The approach proposed would facilitate data publication as open as possible for
researchers studying rare disease environmental risk factors. Furthermore, the data pre-
processing step will be recorded in the metadata (i.e., a transparent record) enhancing the data
re-use of researchers in the community and stakeholders.


https://www.w3.org/TR/1999/REC-rdf-syntax-19990222/
https://www.w3.org/TR/vocab-data-cube/
https://www.w3.org/TR/vocab-dcat-2/
https://www.w3.org/TR/prov-o/
https://w3c.github.io/dpv/dpv/
https://doi.org/10.5281/zenodo.5544257
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Background: IgA vasculitis (IgAV) is the most prevalent primary childhood vasculitis in
Sweden, but the disease is considerably rarer in adults. Patients with adult-onset IgAV have
more severe organ involvement and worse long-term renal outcomes compared to children.
This study aims to describe the epidemiology, clinical characteristics, and outcomes of adult-
onset IgAV in Skane, southern Sweden.

Methods: The study area consisted of Skane, the southernmost region of Sweden, with an
adult (218 years) population of 990 464 on 31 December 2010. Adult patients assigned the
ICD-10 code D69.0 between 2000 and 2019 were retrospectively identified in a population-
based database. Medical records were reviewed to validate the diagnosis of IJAV and abstract
data. Patients defined as IgAV according to the 2012 Chapel Hill Consensus

Conference Nomenclature of Vasculitides with a biopsy-proven diagnosis were included. The
incidence rate and point prevalence (p.p.) were estimated per 1 000 000 adults. The p.p. was
estimated on 31 December 2019.

Results: Fifty-nine patients (19 women) were classified as having adult-onset IgAV. The
median age at diagnosis was 38 (IQR 24-55) years. The annual incidence rate was 3.0 per 1
000 000 adults and was higher among men than women (4.0 vs 2.0/1 000 000, P=0.004). The
incidence rate decreased with age, with the highest rate in the group aged 18-27 years (Table
1). The point prevalence was estimated to 45.3 /1 000 000 adults and was higher among men
(58.7 vs 31.8/1 000 000, P=0.03). Ninety-seven percent of patients presented with non-
thrombocytopenic purpura, 78% with renal involvement, 59% with arthritis/arthralgia and 39%
with gastrointestinal symptoms. At onset of the disease, 66% received oral corticosteroids
(mean dose 40 £ 19 mg/day), three patients (5%) were treated with oral cyclophosphamide
(150 mg/day), and one received plasmapheresis. Sixteen patients (27%) started
immunosuppressive treatment later during follow-up, most commonly azathioprine. Patients
were followed for a median time of 6.5 (IQR 2.8-11.8) years. One patient (35-year-old woman)
developed end-stage renal disease 11 years after diagnosis of IgAV and underwent a kidney
transplant. In total, five deaths (8%) were observed. Causes of death included malignancy



(n=2), stroke (n=1), femur fracture (n=1) and unknown (n=1). The mean age at death was 83 +
10 years.

Conclusions: The incidence of adult-onset IgAV in southern Sweden was comparable with
that described in most other European studies. The long-term renal outcome was better than
previously reported and the prognosis appears to be favourable.

Disclosures: None.

Table 1 Incidence rate and point prevalence of biopsy-proven IgAV per 1 000 000 adult
(>18 years) inhabitants in Skane, Sweden, 2000-2019.

No. of cases Incidence (95% CI)
All 59 3.0 (2.2-3.8)
Sex-specific incidence rate
Men 40 4.0 (2.8-5.3)
Women 19 2.0(1.1-2.9)
Age-specific incidence rate
18-27 18 5.7 (3.0-8.3)
28-37 1" 3.3(1.4-5.3)
38-47 1" 3.3(1.4-5.3)
48-57 6 1.9(0.4-34)
58-67 5 1.8 (0.2-3.3)
68-77 5 2.3(0.3-44)
278 3 1.8 (0.0-3.9)
No. of cases Prevalence (95% CI)
Al * 49 45.3 (32.6-58.0)
Sex-specific point prevalence
Men 32 58.7 (38.3-79.0)
Women 17 31.8 (16.7-46.9)
" All patients that were alive and living in the study area on the date of the point prevalence estimates (31
December 2019)

17. Description of an Internet-Based Cohort with a Self-Reported Diagnosis of
Polyarteritis Nodosa
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Background: Polyarteritis nodosa (PAN) is form of medium-vessel vasculitis with an estimated
annual incidence of 1 per million. The rarity of the disease makes traditional center-based
approaches to research in PAN challenging. The purpose of this study was to describe an
internet-based cohort of participants with a self-reported diagnosis of PAN, and, to determine
how many patients met established criteria for this disease.



Methods: Participants with a self-reported diagnosis of PAN were included in a prospective,
internet-based, longitudinal registry from November 2014 to May 2020. All patients completed
standardized forms collecting data on disease manifestations, diagnostic testing, and
treatment. Patients reporting a history of a positive test for ANCA (n=19) were excluded.
Results: 80 participants (58% female) self-reported a diagnosis of PAN without a history of
ANCA. Two patrticipants reported a history of hepatitis B viral infection. Race/ethnicity
distribution: 87% Caucasian/White, 9% Asian, 8% Hispanic/Latino, 5% African American/Black,
and 1% Native American. Enrollment included participants from across the world including
North America (57), Europe (8), Australia (3), Asia (2), and South America (1). The mean age
of onset of symptoms and diagnosis was 42.7 (SD 0.28) and 44.1 (SD 0.30) years. Only 13
participants (16%) were > 65 years old at the time of registration. Four participants were < 18
years old at the onset of symptoms. Patients reported that the diagnosis was made based on
biopsy (75%), symptoms (51%), laboratory studies (46%), or angiogram (25%) (Table). The
most common manifestations of vasculitis included: nerve damage (87%), muscle pain (86%),
skin involvement (76%), weight loss (60%), and testicular pain (53% of males) (Table). Blood
clots were reported in 18%. 6 participants reported only skin involvement. The majority (83%)
of patients reported that a rheumatologist was their treating physician. The most common drug
exposures included glucocorticoids (86%), cyclophosphamide (49%), and azathioprine (45%).
95% of participants met the 1990 American College of Rheumatology Classification Criteria for
PAN. 95% of participants met the 2012 Chapel Hill Consensus Conference Definition of PAN.

Conclusion: In an internet platform based on self-reported patient information, most patients
met well-established criteria for PAN and reported disease manifestations in similar
frequencies to published data from physician-reported cohorts. These results support the use
of online patient cohorts to conduct research in PAN.

Disclosures: JS: consulting for ChemoCentryx. PM: consulting for the following institutions:
AbbVie, AstraZeneca, Biogen, Boeringher-Ingelheim, Bristol-Myers Squibb, Celgene,
ChemoCentryx, CSL Behring, Forbius, Genentech/Roche, Genzyme/Sanofi, GlaxoSmithKline,
InflaRx, Insmed, Jannsen, Kiniksa, Magenta, Pfizer, Sparrow, Talaris. They received research
support from: AstraZeneca, Boeringher-Ingelheim, Bristol-Myers Squibb, Celgene,
ChemoCentryx, Forbius, Genentech/Roche, Genzyme/Sanofi, GlaxoSmithKline, InflaRx. They
receive royalties from: UpToDate.



Table: Means of diagnostic confirmation and manifestations
of polyarteritis nodosa.

Confirmation of diagnosis based on Number (%)
Biopsy 60 (75)
Symptoms 41 (51)
Labs 37 (46)
General imaging 23 (29)
Angiogram 20 (25)
| don't know 1(1)

Number/responses
Vasculitis-related manifestations (%)
Nerve damage 65/75 (87)
Muscle pain 62/72 (86)
Rash 59/78 (76)
Weight loss 47/78 (60)
Testicular pain (males) 18/34 (53)
Hypertension 27174 (36)
Kidney problems 25/75 (33)

18. Clinical features and outcome in systemic polyarteritis nodosa patients since 2005:
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Background: The etiological landscape of systemic polyarteritis nodosa (PAN) have
substantially changed since hepatitis B virus (HBV) vaccination and the description of new
entities such as adenosine deaminase 2 (ADA2) deficiency or myelodysplastic syndrome
(MDS) associated PAN. Recent data regarding systemic PAN characteristics and predictors of
relapse are lacking.

Methods: Retrospective study including patients with systemic PAN referred to the French
Vasculitis study Group (FVSG) from 2005 to 2019. Clinical characteristics, associated
conditions and long-term outcomes were collected in order to identify predictors of relapse.



Results: Overall, 196 patients with systemic PAN were included. The most frequent clinical
manifestations were constitutional symptoms (84%), cutaneous symptoms (67%),
musculoskeletal symptoms (58%) and neurological symptoms (54%). Secondary PAN
represented 28% of patients and were associated with MDS (9%), active cancer (7%),
lymphoproliferative disorder (4%), autoinflammatory syndrome (4%) and hypereosinophilic
syndrome (2,5%). No patient had active HBV infection at the time of PAN diagnosis. Most of
the patients (98%) received a first line treatment with steroids alone (41%) or associated with
an immunosuppressive agent (58%) achieving remission in 173 (90%) cases whereas 20
(10%) patients were non responders. During a median follow-up of 43 (16-90) months, 76
(39%) patients experienced a relapse after a median interval of 23 (8-45) months. Overall, 25
(13%) patients died with a 1-, 5- and 10-years overall survival rate of 91.4%, 88.8% and 87.8%
respectively. In multivariable analysis, age >65 years (OR 2.11, 95% CI 1.27 to 3.51, P=0.004),
severe gastrointestinal (Gl) involvement (OR 2.57, 95% CI 1.40 to 4.71, P=0.002) and skin
involvement (OR 1.99, 95% CI 1.21 to 3.29, P=0.007) were associated with a higher risk of
relapse, while treatment with cyclophosphamide was associated with a decreased risk of
relapse (OR 0.56, 95% CI 0.35 to 0.90, P=0.016).

Conclusions: Although HBV vaccination allowed a decreased incidence of HBV related PAN,
28% of systemic PAN in France are associated with another condition. The rates of relapse

remain high, especially in patients with GI or cutaneous involvement.

Disclosures: none



19. Predictors of Relapse in Giant Cell Arteritis
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Background: Giant cell arteritis (GCA) is a systemic vasculitis which manifests as headaches
and ischemic symptoms that can lead to vision loss. Treatment of GCA often requires more
than a year of glucocorticoids, with or without a glucocorticoid-sparing agent, and can be
complicated by episodes of recurrence. Here, we evaluate predictors of GCA recurrence over a
decade at a tertiary hospital.

Methods: We conducted a retrospective chart review for patients with GCA followed at the
Hépital du Sacré-Coeur de Montreal from 2010 through 2020. Data extracted included patient’s
age, sex, baseline comorbidities (diabetes and hypertension), clinical features (weight loss,
fatigue, headache, jaw claudication or polymyalgia rheumatica) and prednisone dose at initial
presentation. We analyzed these factors as predictors of relapse, including survival analyses
for time to first relapse.

Results: Among 93 patients, 23 (25%) had disease recurrence over a median follow-up of
562 days (IQR 368 days). Eighty (86%) patients were female. Thirteen (14%) had diabetes,
whereas 52 (56%) had hypertension at baseline. For clinical features, 42 (45%) patients had
weight loss, 46 (49%) had fatigue, 84 (90%) had headache, 58 (62%) had jaw claudication and
38 (41%) had PMR. There were no differences in relapse risk by demographic factors,
comorbidities, or initial presenting clinical features. However, patients that received a higher
dose of prednisone at presentation were shown to have less risk of relapse [hazard ratio (HR)
.97 (95% CI 0.95, 1.00)].

Conclusions: Our study did not demonstrate diabetes, hypertension or clinical features at
initial presentation to be associated with higher relapses. A higher dose of initial prednisone

results was associated with less relapses.
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Background: The aetiology of vasculitis remains elusive. An important environmental factor
that might increase the risk of developing vasculitis pertains to a lack of sun exposure. Sun
exposure is the most important source of vitamin D, and vitamin D deficiency is associated with
rheumatological autoimmune disorders. Our hypothesis was that regular sun exposure can
affect the risk of developing vasculitis, and our prediction was that vasculitis is less common in
people that sunbathe often, go on sun vacations, and/or use tanning beds compared to people
that avoid sun exposure. Furthermore, we investigated the relation between cardiovascular risk
factors and the risk of vasculitis.

Methods: The ‘Melanoma inquiry of Southern Sweden’ (‘MISS’) was a large prospective cohort
study concerning risk factors for melanoma. MISS started in 1990 by sending out an initial
guestionnaire to almost 40000 women in southern Sweden. We focus on the follow-up
guestionnaire to which 24106 women responded to in the years 2000-2001. Following previous
studies, sun exposure was determined by the response (dichotomized into ‘ever’ or ‘never’) to
guestions regarding sunbathing behaviour, summer and winter sun vacations, and tanning bed
use. Based on how many questions were responded to with ‘ever’, a new variable was then
created that grouped women into having low, moderate, and high sun exposure. We gathered
ICD codes assigned by physicians between 1998 and 2019 from the Skane Healthcare
Register for 17209 women. We identified women with an ICD code for any type of vasculitis,
hypertension, hyperlipidaemia, and diabetes. The risk of developing vasculitis was analysed
using cox proportional hazard models. The follow up time spanned from the date of filling in the
guestionnaire until the date of developing vasculitis, date of death, or until the end of follow-up
(2019-12-31). First, the importance of several covariates was considered in separate models:
age (<50, 50-60, >60), smoking (ever / never), obesity (yes / no), education (primary school,
high school, university / college, other), cardiovascular disease at start of study (yes / no), and
diabetes at start of study (yes / no). In addition, diagnoses based on ICD codes of
hypertension, hyperlipidaemia and diabetes after start of study were considered as time-
dependent covariates. After evaluation of the covariates a full model with sun exposure, and
covariates for age, smoking, cardiovascular history, hypertension and hyperlipidaemia was
constructed.

Results: In the 16256 women with sufficient information on sun exposure behaviour and
medical history, we identified 200 vasculitis diagnoses, mainly pertaining giant cell arthritis
(83% of the vasculitis diagnoses). The most important factor determining the risk of vasculitis
was age, with the risk of vasculitis increasing with age. Women that never smoked were more
likely to develop vasculitis compared to women that smoked. However, there was no indication



that women that had the greatest sun exposure were less likely to develop vasculitis compared

to women that avoided sun exposure (Table 1).

Conclusions: Our study shows that variation in sun exposure did not lead to differences in the
risk of developing vasculitis. Factors such as protective clothing, use of sunscreen, nutrition,
drug exposure and genetic factors may have modulated the effect of sun exposure on vitamin
D levels and vasculitis. Current or previous smoking was associated with a reduced risk of

vasculitis compared to women that never smoked.

Disclosures: None.

Table 1: Hazard ratios (HR) and 95% confidence interval (Cl) for multivariable cox proportional

hazard model showing the relation between different levels of sun exposure and other covariates

and the risk of developing vasculitis.

Variable Reference  Level LowerCl  UpperCl
Sun exposure Low Moderate 1.1 0.66 1.82
High 0.97 0.55 1.71
Age (years) <50 50-60 2.41 1.56 3.74
60+ 3.97 2.59 6.08
Smoking Never Ever 0.72 0.54 0.95
History of cardiovascular disease ~ No Yes 1.07 0.65 1.76
Hypertension No Yes 1.14 0.8 1.63
Hyperlipidaemia No Yes 1.1 0.71 1.72
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22. Outcome of ANCA associated vasculitis with renal involvement. Data from Polish
POLVAS registry.

Hanna Storoniak?, Jakub Ruszkowski!, Krzysztof Wojcik?, Grzegorz Biedron?, Katarzyna
Wawrzycka-Adamczyk?, Stanistawa Bazan-Socha?, Zbigniew Zdrojewski3, Anna Masiak?,
Zenobia Czuszynska®, Maria Majdan#, Radostaw Jeleniewicz*, Marian Klinger®, Magdalena
Krajewska®, Mariusz Kusztal®, Marek Brzosko®, lwona Brzosko®, Alicja Debska-Slizien?,
Barbara Butto-Piontecka?!, Witold Ttustochowicz’, Joanna Kur-Zalewska’, Matgorzata
Wistowska®, Marta Madej?, Anna Hawrot-Kaweckal?, Piotr Gtuszko!!, Malgorzata Stasiek?!?,
Eugeniusz Kucharz!?, Jacek Musial?

!Department of Nephrology, Transplantology and Internal Diseases, Medical University ,
Gdansk, Poland, 22nd Department of Internal Medicine, Jagiellonian University Medical
College, , Krakow, Poland, *Department of Internal Medicine, Connective Tissue Diseases and
Geriatrics, Medical University , Gdarsk, Poland, “Department of Rheumatology and Connective
Tissue Diseases, Medical University , Lublin, Poland, *Department of Nephrology and
Transplantation Medicine, Wroclaw Medical University, , Wroctaw, Poland, ®Department of
Rheumatology and Internal Diseases, Pomeranian Medical University , Szczecin, Poland,
'Department of Internal Medicine and Rheumatology, Military Medicine Institute, , Warsaw,
Poland, 8Department of Internal Diseases and Rheumatology, Central Clinical Hospital of the
Ministry of the Interior and Administration, , Warsaw, Poland, °Department of Rheumatology
and Internal Medicine, Wroclaw Medical University, Wroctaw, Poland, loDepartment of Internal
Medicine and Metabolic Diseases, Medical University of Silesia, , Katowice, Poland,
"pepartment of Rheumatology, National Institute of Geriatrics, Rheumatology and
Rehabilitation, , Warsaw, Poland, 2Department of Internal Medicine and Rheumatology,
Medical University of Silesia, , Katowice, Poland

Background: ANCA-associated vasculitis (AAV) with renal involvement is an important cause
of ESKD.

Methods: This retrospective, multicenter, cohort study reports features and outcome of 464
AAV patients with kidney involvement isolated from the cohort of 995 AAV patients diagnosed
between 1990 and 2021 in 11 Polish reference centers.

Results: Diagnosis included granulomatosis with polyangitis (GPA), 336 patients (73%) and
microscopic polyangiitis, 128 patients (27%). Median age at presentation was 52 years and 63
years, respectively (p< 0.001), Men in this cohort constituted 56% and 49%, respectively (p<
0.001). Median maximum creatinine concentration at presentation was 2 mg/dL and 1.23
mg/dl, respectively (p = 0.028). Median maximum CRP level at presentation was 65 mg/dl and



38 mg/dl respectively (P = 0.024). ANCA was negative in 3% of the patients. Double positity
was noted in 2%. The duration of follow up was 58 months and 37 months, respectively (p<
0.001). Cumulative patient’s survival at 5 years was 90 % and 78%, respectively (p< 0.001). In
the multivariable Cox model, mortality was associated with the diagnosis of MPA, age,
cardiopulmonary complications, CRP > 25mg/dI, active smoking (p< 0.001). Creatinine
concentration at diagnosis was not associated with increased mortality. Plasmapheresis did not
affect 5 year survival in both groups. MPA patients more frequently required haemodialysis.
Cumulative 5-year patient’s survival on dialysis was similar in both groups.

Conclusion: The significant risk factors for greater mortality in AAV with renal involvement
were active smoking, CRP > 25 mg/dl| at presentation, MPA diagnosis, age, and
cardiopulmonary complication. The maximal median creatinine concentration, as well as
plasmapheresis did not affect survival. Significant morbidity and mortality are still associated
with the diagnosis of AAV.

Disclosures: None
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Objectives: We aimed to describe differences in disease characteristics and outcomes in
Takayasu arteritis (TA) patients with different ethnic backgrounds.

Methods: This was a retrospective cohort study consisting of TA patients seen at specialty
vasculitis clinics from five academic hospitals across Canada. Disease features, treatments
and outcomes were compared between Caucasian and non-Caucasian patients.

Results: The cohort included 113 patients, of which 51 were Caucasian. Over 50% of the non-
Caucasian patients were Asian. Compared to non-Caucasians, Caucasian patients had higher
CRP and ESR at diagnosis (33.6mg/l versus 9.4mg/l, p=0.033; and 51mm/h versus 24mm/h,
p=0.047; respectively), and were less likely to have baseline cardiovascular comorbidities
including dyslipidemia (11.8% versus 29%, p=0.037). There were no significant differences
between ethnicity groups for other disease characteristics or outcomes.

Conclusion: Ethnicity did not appear to play a significant role in determining disease
characteristics and outcomes when comparing TA patients from various ethnic backgrounds

living in the same country.

Disclosures: None



Table 1. Characteristics at diagnosis and disease o

utcomes of different ethnicity groups

All patients Caucasians Non-Caucasians P
(n=113) (n=51) (n=62)
Age at diagnosis (mean, SD) 33.09 (12.01) 33.22(12.65) 32.98 (11.56) 0.92
Female 102 (90.3) 48 (94.1) 54 (87.10) 0.34
Cardiovascular comorbidity 75 (66.4) 32(62.7) 43 (69.4) 0.55
Diabetes 13(11.5) 3(5.9) 10 (16.1) 0.14
Hypertension 55(48.7) 25 (49.0) 30 (48.4) 1.00
Dyslipidemia 24(21.2) 6(11.8) 18 (29.0) 0.037
Smoking history 19 (17.0) 12 (23.5) 7(11.5) 0.13
Obesity 13(11.5) 6(11.8) 7(113) 1.00
Follow-up duration, years (median, IQR)* 9 (6.0-18) 9(5.7-13.3) 7 (4-9.5) 0.026
Presenting symptoms
Constitutional 60 (53.1) 31(60.8) 29 (46.8) 0.19
Eye 13 (11.5) 7(13.7) 6(9.7) 0.56
Neurological 31(274) 15 (29.4) 16 (25.8) 0.68
Cardiovascular 95 (84.1) 41 (80.4) 54(87.1) 0.44
Respiratory 14 (12.4) 8 (15.7) 6(9.7) 0.40
Gastrointestinal 11(9.7) 4(7.8) 7(11.3) 0.75
Dermatological 11(9.7) 6(11.8) 5.1 0.54
Laboratory results at diagnosis
Creatinine. umol/l (median, IQR) 62 (54.8-67.3) 57.5 (52.8-65.5) 63 (56.5-72.8) 0.063
ESR, mm/h (median, IQR) 35 (18-69.8) 51(21.8-84.8) 24 (12-55.3) 0.047
CRP. mg/l (median. IQR) 20.5 (4.3-51.6) 33.6 (13.6-67.1) 9.4 (3.9-47.8) 0.033
Elevated creatinine 3/58 (5.2) 1/25 (4.0) 2/33 (6.1) 1.00
Elevated ESR 58/83 (69.9) 30/39 (76.9) 28/44 (63.6) 0.23
Elevated CRP 54/81 (66.7) 27/35 (77.1) 27/46 (58.7) 0.099
Complicati
Any complication 69 (61.1) 31(60.8) 38(61.3) 1.00
Severe ischemic event, any 27(23.9) 16 (31.4) 11(17.7) 0.12
Stroke or TIA 11(9.7) 5(9.8) 6(9.7) 1.00
ACS or ischemic cardiomyopathy 11(9.7) 8(15.7) 3(4.8) 0.063
Ischemia induced blindness 0 0 0 -
Limb ischemia 6(5.3) 359 3(4.8) 1.00
Bowel iscl 5(4.4) 4(7.8) 1(1.6) 0.17
Other complications. any 58 (51.3) 26 (51) 32(51.6) 1.00
CHF 5(4.4) 4(7.8) 1(1.6) 0.17
Renal hypertension 33(29.2) 14 (27.5) 19 (30.6) 0.84
Pulmonary hypertension 6(53) 1.0 5(8.1) 0.22
Aortic complication® 36 (31.9) 17 (33.3) 19 (30.6) 0.84
Death 1(0.9) 12 0(0) 0.45
Both SIE and other complications 16 (14.2) 11 (21.6) 5(8.1) 0.057
Surgical intervention®
Aortic surgery 13 (11.6) 8(15.7) 5(8.2) 0.25
Revascularization 27(24.1) 10 (19.6) 17 (27.9) 0.38
Cardiac 7(6.3) 4(7.8) 3(4.9) 0.70
CABG 327 2339 1(1.6) 0.59
Stent 5(45) 3(5.9 2(3.3) 0.66
Non-cardiac 21(18.8) 6(11.8) 15 (24.6) 0.095
Renal 7(6.3) 1(2) 6(9.8) 0.12
Other 14(125) 5(9.8) 9(14.8) 0.57
Relapse within follow up-period®
Total relapses (mean, SD) 1.25 (1.60) 1.52 (1.68) 1.03 (1.49) 0.11
0 54 (48.2) 19 (38) 35(56.5) 0.059
1 20(17.9) 10 (20) 10 (16.1) 0.63
>2 38(33.9) 21 (42.0) 17(27.4) 0.11
Data are presented as number (%) of patients unless otherwise indicated. Values in bold are 11 ifi IQR: interquartile range:

ESR: erythrocyte sedimentation rate: CRP: C-reactive protein SIE: serious 1schemic event: TIA: transient ischemic attack: ACS: acute
coronary syndrome: CHF: congestive heart failure; CABG: coronary artery bypass graft

*Defined from time of diagnosis to last study visit

*Includes aortic aneurysm. dissection and insufficiency

“Data available for 51 Caucasian and 61 non-Caucasi

“Data available for 50 Caucasian and 62 non-Caucasian paticnts

an patients
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Background: Giant cell arteritis (GCA) is the most common systemic vasculitis in adults, and
the number of incident cases worldwide is projected to increase. Evidence as to whether or not
GCA confers an added risk of cancer is conflicting.

Objective: Our aim was to investigate possible predictors of cancer in a large and well-
characterized Norwegian cohort of GCA-patients.

Methods: This is a hospital-based retrospective cohort study including patients diagnosed with
GCA during 1972-2012. Patients were identified through computerized hospital records using
the International Classification of Diseases coding system. Clinical information was extracted
from patients’ medical journals and national registries. Further details about the inclusion
process have been published previously. Data on the occurrence of cancer was obtained from
the Cancer Registry of Norway. We investigated predicting factors using Cox proportional
hazards regression. Selected variables were first analyzed in univariate and block regression
models (block 1: clinical features including histology, block 2: laboratory and treatment factors,
block 3: demographic and traditional risk factors). Variables included in the final multivariate
model were selected on the following basis: P-value <0.1 in univariate or block regression or
otherwise deemed clinically significant.

Results: A total of 881 patients were included following validation of the GCA diagnosis.
Among these, 767 cases (71.8% women, mean age 72.5 (SD 9)) had no registered cancer
prior to GCA diagnosis and were included in a time-to-event analysis, with first cancer as the
event. During the observation period, 120 patients (15.6%) were diagnosed with a first cancer.
We found no significant difference in the risk of malignancy compared to population controls
matched according to age, sex and county of residence, but for the controls we lacked further
data on potential cancer risk factors. Within the GCA-cohort we found no significant
associations with the risk of cancer for the variables we could adjust for (Figure 1). Neither
typical clinical findings of GCA, initial laboratory parameters nor initial or maximal (before first
tapering) Prednisolone dose were predictive of cancer risk.

Conclusions: In our large cohort of GCA-patients the risk of cancer was found to be like that of
population controls and no specific GCA-symptom, finding, laboratory-parameter or treatment
factor were found to be predictive of cancer risk. However, our data are limited by incomplete
or missing data on some cancer risk factors such as use of hormones, body mass index and



family history of malignancy. Furthermore, our analyses were not able to confirm the known
association of cancer with smoking and advancing age. This may be due to small numbers.

Disclosures: None
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Background: Giant Cell Arteritis (GCA) is a heterogenous systemic granulomatous vasculitis
involving the aorta and any of its major tributaries. Despite increased awareness of large
vessel involvement, studies reporting incidence, clinical characteristics and complications of
large-vessel GCA (LV-GCA) show conflicting results due to inconsistent disease definitions,
differences in study methodologies and the broad spectrum of clinical presentations. The aim
of this systematic literature review was to better define LV-GCA based on the available
literature.

Methods: Published studies indexed in MEDLINE and EMBASE were searched from database
inception to 9 May 2021. Studies were included if they presented cohort or cross-sectional data
on a minimum of 25 patients with LV-GCA and reported on epidemiology, clinical presentation,
diagnosis, treatment and/or complications. Control groups were included if data was available
on patients with limited cranial GCA (C-GCA). Covidence was utilized to assist with study
selection and data extraction (https://www.covidence.org/) and data was quantitatively
synthesised with application of a random effects meta-regression model to account for
differences in variance and quality between studies, using Stata.

Results: The search yielded 3,488 results, of which 46 were included. 1,012 duplicates were
removed and a further 2,430 did not meet eligibility criteria. Diagnostic criteria for LV-GCA
differed between papers but was typically dependent on imaging or histopathology. Patients
with LV-GCA were generally younger at diagnosis compared to C-GCA patients (69.8 vs 73.6
years), had longer delay to diagnosis (3.75 vs 1.6 months) and lower rates of positive temporal
artery biopsy (OR 0.52, 95% CI: 0.3, 0.92). Fewer LV-GCA patients presented with cranial
manifestations such as headache (OR 0.23, 95% CI: 0.17, 0.32) and only 53% met the 1990
ACR Classification Criteria for GCA, where it was not required as inclusion criteria. Vasculitis
was detected most commonly in the thoracic aorta, followed by the subclavian, brachiocephalic
trunk and axillary arteries. The cumulative mean prednisolone dose at 12-months was 8430mg
for LV-GCA patients, 47% experienced at least 1 relapse, and 25% of deaths observed during
follow-up were directly attributable to LV-GCA.

Conclusions: Patients with LV-GCA have distinct disease features when compared to C-GCA,
and this has implications on diagnosis, treatment strategies and surveillance of long term
sequalae.
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Background: Currently it is hypothesized that many systemic autoimmune diseases occur due
to environmental risk factors in addition to genetic risk factors. Anti-Neutrophil Cytoplasmic
Antibody (ANCA) is mainly associated with three systemic autoimmune disease including
granulomatosis with polyangiitis (GPA), microscopic polyangiitis (MPA), eosinophilic
granulomatosis with polyangiitis (EGPA). It is known that ANCA can be positive before clinical
symptoms in patients with known diagnosis of GPA and ANCA titers rise before clinical
manifestations appear. However, prevalence of ANCA among general population is not well
known. It has not been described as well how many of people with positive ANCA eventually
develop clinical manifestations of AAV.

Objective: This study aims to estimate prevalence of ANCA in general population without
ANCA associated Vasculitis. It also describes natural disease course of people with positive
ANCA without AAV. Risk factors for positive ANCA are also analyzed.

Method: This is a single center retrospective study at Center for Preventive Medicine of St.
Luke’s International Hospital in Tokyo. ANCA was checked among the patients who wished to
between 2018 and 2019. St. Luke’s Health Check-up Database (SLHCD) was utilized to collect
the data. The patients whose serum was measured for ANCA were identified. The data for
basic demographics, social habits, dietary habits and laboratory data were extracted. The
charts of the patients with positive ANCA were reviewed.

Results: Sera of total 1204 people were checked for ANCA. Of these 1204 people, 587
(48.8%) are male and the mean age was 55.8 years (32.6 to 79). There were 11 patients with
positive ANCA. Myeloperoxidase ANCA (MPO-ANCA) was positive for 3 patients and
proteinase 3 ANCA (PR3-ANCA) was positive for 8 patients. Of these 11 patients, 5 were male
(45.5%) and the mean age was 54.6 years. Two patients had history of autoimmune disease
(primary biliary cirrhosis and ulcerative colitis). Five patients were evaluated by rheumatologists
with the median follow-up period of 274 days. None of them developed clinical signs and
symptoms of ANCA associated Vasculitis. Four out of five patients had ANCA checked later,
two of which turned negative. The prevalence of ANCA in this cohort was 0.9% (95%
confidence interval [95% CIl]: 0.5% to 1.6%). Univariate analysis was performed to identify risk
factors of positive ANCA. The variables analyzed include age, gender, body mass index (BMI),
smoking habits, alcohol intake, dietary habits (fruits, fish, red meat), hypertension,



dyslipidemia, and laboratory data. None of these variables demonstrated statistically significant
differences except for positive rheumatoid factor (ANCA positive group: 33 % vs ANCA
negative group: 9.1%, p value = 0.044).

Conclusion: The prevalence of ANCA in this cohort was 0.9% (95% CI: 0.5% to 1.6%). None
of them who had a follow-up developed AAV during the follow-up period. Longer follow-up and
more patients are necessary to determine natural course of people with positive ANCA.

Disclosure: None
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Background: The RAVE trial established the non-inferiority of rituximab (RTX) vs
cyclophosphamide (CYC) for remission induction of ANCA-Associated Vasculitis (AAV).
Patients in RAVE were followed for 18 months so little is known regarding the long-term
outcomes of these remission induction strategies in real world practice. Here, we evaluated the
association of remission induction treatment strategy with the risks of end-stage renal disease
(ESRD) and death, two key outcomes in AAV.

Methods: The data source was a consecutive inception cohort of PR3- or MPO-ANCA+ AAV
patients assembled in a large healthcare system between 2002 and 2019. Baseline
demographics and disease-specific features, including baseline manifestations and laboratory
values, were extracted from the electronic health records (EHR) and data warehouse. The
primary exposure was RTX- vs CYC-based remission induction regimens, ascertained by
manual review. ESRD and vital status, the composite primary outcome of interest, were
ascertained by EHR review as well as linkage to the United States Renal Data System and
National Death Index, respectively. We also assessed the risk of relapse. A propensity score
(PS) model for treatment with RTX vs CYC was created using demographic and disease-
specific variables present at baseline, including age, sex, comorbidities, ANCA type, AAV
manifestations, and renal function. We first examined the association of RTX vs CYC with the
risk of ESRD or death in unadjusted and multivariable adjusted Cox proportional hazard
models. We then performed the same analysis after one-to-many matching RTX users to CYC
users by PS. Follow-up was truncated 5 years after treatment initiation.

Results: We identified 596 patients who received RTX- or CYC-based regimens. The mean
(SD) age was 61 (17) years, 252 (42%) were male, and 516 (87%) were White. The majority
were MPO-ANCA+ (417, 70%) and had renal involvement (413, 69%). The mean (SD)
BVAS/WG score was 5.1 (2.2). Baseline demographics were similar between RTX- and CYC-
users. RTX-users had a higher BVAS/WG (5.3 [2.4] vs 4.8 [1.9], p<0.001) and a higher eGFR
(37.5[13.5-69.3] vs 22.6 [8.8-56.8], p=0.02). Over a total follow-up of 40,311 days, there were
130 events (ESRD or death). The incidence of the primary outcome was 3.4/1,000 days in
RTX-users vs 3.0/1,000 days in CYC-users (Table 1). In the multivariable adjusted Cox model
(n=596), the risk of ESRD or death was similar in RTX- vs CYC-users (HR 1.21, 95% CI 0.80
to 1.82). Our results remained similar in analyses limited to those with renal involvement and
those with any major disease. Baseline demographics and disease-specific features were
well-balanced after PS-matching. In the PS-matched analysis (n=351), the risk of ESRD or
death was similar in RTX- vs CYC-users (HR 1.25, 95% CI 0.79-1.98). During follow-up, there



were 77 relapses. There was no difference in the association of RTX- or CYC-users with risk of
relapse in multivariable analyses (HR 0.84, 95% CI 0.54-1.33). These findings remained stable
in subgroup analyses and propensity-score matched analyses (HR 0.89, 95% CI 0.48-1.66).

Conclusions: In this large multi-center AAV cohort, there were no significant differences in the
risk of ESRD or death associated with RTX- vs CYC-based therapy for remission induction. No
differences were observed in risk of relapse with RTX- vs CYC-based induction strategies. Our
observations remained consistent in analyses using propensity score matching to robustly
address confounding by indication. These results will inform the care of patients with AAV for
whom there remains some uncertainty regarding initial choice of immunosuppression.

Disclosures: ZSW is supported by NIH/NIAMS [K23AR073334]. ZSW reports research
support from Bristol-Myers Squibb and Principia/Sanofi and consulting fees from Viela Bio and
Medpace.

Table 1: The Association of Rituximab- vs Cyclophosphamide-Based Remission Induction
Regimens with the Composite Outcome of ESED or Death

RTX-Based Treat CYC-Based Treatment
Standard Cox Regression
Entire Cohort 333 243
Number of Events 72 58
Follow Up (person years) 20882 19429
Incidence Rate (/1000 vears) 3.40(2.70, 4.20) 3.00(2.20,3.80)
Unadjusted (HR, 25% CI) 1.12 (0.78, 1.60) 1.0 (Ref)
Partially Adjusted™ 0.96 (0.67, 1.39) 1.0 (Ref)
Fully Adjusted”™ 1.21 (0.80, 1.82) 1.0 (Ref)
Renal Involvement Only
Number of Events 56 49
Follow Up Time 13072 12825
Incidence Rate 4.00 (3.00, 5.10) 3.80(2.70, 4.90)
Unadjusted 0.98 (0.66, 1.46) 1.0 (Ref)
Partially Adjusted™ 0.88 (0.59, 1.31) 1.0 (Ref)
Fully Adjustedf 0.84 (0.55,1.28) 1.0 (Ref)
Major Involvement Only
Number of Events 65 52
Follow Up Time 15889 15126
Incidence Rate 4.10(3.10, 5.10) 3.40 (2.50, 4.40)
Unadjusted 1.11 (0.75, 1.62) 1.0 (Ref)
Partially Adjusted™ 0.97 (0.66, 1.42) 1.0 (Ref)
Fully Adjusted** 1.01 (0.67, 1.52) 1.0 (Ref)
Propensity-Score Matching 131 219
PS-Matched 1.25(0.79, 1.98) 1.0 (Ref)
Adjusted for age, sex, race, smoking; “Adjusted for age, sex, race, smoking, ANCA type, CCI score,
BVAS Score, GFR. CRP. ESR; T Adjusted for age, sex. race, smoking, ANCA type, CCI score, GFR;
**Adjusted for age. sex, race, smoking. ANCA tvpe, CCI score, GFR, BVAS
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Background: ANCA-associated vasculitis (AAV) care has evolved over the last two decades
with several approaches to remission maintenance. However, these approaches have trade-
offs regarding the risk of flare, infection, end-stage renal disease (ESRD), and other outcomes
which impact morbidity, mortality, and costs. We developed a simulation model to project
clinical outcomes in individuals with specific disease features, which can be used to inform
clinical decision-making and identify uncertainties that strongly affect outcomes.

Methods: We developed a state-transition, microsimulation model of people with AAV
(TreeAge Pro Healthcare 2020). Individuals remain in or transition between health states
monthly. At model start, individuals draw for demographic and disease-specific characteristics
and then transition between the active AAV or inactive states (i.e., relapse/remission, stratified
by major/minor severity) and are at risk for severe infection, ESRD, or death. Transition rates
are stratified by demographic and disease-specific characteristics. The distribution of baseline
demographics (i.e., age, sex, ANCA type, renal involvement) are from the MAINRITSAN 2 trial,
which compared fixed-schedule rituximab (RTX) to a tailored approach based on rising ANCA
or B cell titers for remission maintenance. We obtained probabilities of relapse, severe
infection, and ESRD from MAINRITSAN 2, and other clinical trials, cohort studies, and national
registries. We estimated mortality based on disease-specific features and background age-
and sex-adjusted rates derived from US life tables. We then used the AAV model to project
outcomes with tailored vs fixed schedule RTX among people in remission at baseline over 28
months, as studied in MAINRITSAN 2. To evaluate external validation, we repeated these
steps and compared projected outcomes of fixed treatment in the AAV model to those
observed in MAINRITSAN 1 and an observational study of continuous B cell depletion by
Pendergratft, et al. We used mean average percent error (MAPE) and coefficient of variation of
root mean-square error (CV-RMSE) to assess how the model-projected outcomes compared to
those observed in MAINRITSAN 1 and 2, as well as the observational study.

Results: Over 28 months, the AAV model projected fewer minor and major relapses with fixed
vs tailored RTX (7.4% vs 9.7% and 4.5% vs 7.0%). More patients had at least one severe
infection in the fixed vs tailored group (20.5% vs 11.4%). ESRD was uncommon in both groups
(0.3% vs 0.3%). Relapse free survival at 28 months was higher in fixed vs tailored treatment
(85.2% vs 81.6%). Compared to the MAINRITSAN 2 trials results (Table 1), the projected rates
of relapse-free survival, relapse, severe infection, ESRD, and death in the AAV model were
similar with acceptable MAPE. When evaluating the projected relapse-free survival observed in
the AAV model to that observed in MAINRITSAN 2, the CV-RMSE indicated good fit (CV-
RMSE 2.2% for fixed treatment and 2.4% for tailored treatment). Similar observations were



made when comparing the projected outcomes of the AAV model to those observed in
MAINRITSAN 1 and the observational study. Limitations include that we made assumptions
regarding differences in mortality rates during active vs inactive disease states.

Conclusions: We established the face validity and internal and external validation of a novel
AAV state-transition model that projects key outcomes, including minor and major relapse,
severe infection, ESRD, and death. This model can be adapted to compare other strategies

(e.g., azathioprine) and incorporate other health states (e.g., steroid toxicity), quality of life, and
costs.

Disclosures: ZSW is supported by NIH/NIAMS [K23AR073334]. ZSW reports research

support from Bristol-Myers Squibb and Principia/Sanofi and consulting fees from Viela Bio and
Medpace.

Table 1: Comparison of AAV Model Projected Outcomes with MAINRITSAN 2 QOutcomes

Over 28 Months
Fixed Treatment Tailored Treatment

AAY MAINRITSAN2 MAPE AAV MAINRITSAN 2 MAPE

Model h Model - h
Relapse-Free 85.2% 86.0% 1% 81.6% 84.0% 3%
= 1 Minor Relapse 7.4% 6.2% 19% 9.7% 8.6% 13%
z 1 Major Relapse 4.3% 3.7% 21% 7.0% 74% 3%
= 1 Infection 205% 19.8% 4% 11.4% 10.2% 12%
ESED* 031% 12% 1% 031% 0% 0%
Death* 34% 3.7% 1% 2.8% 1.2% 2%

*Due to the rarity of these events, MAPE for these comparisons were calculated as ESRD-free or
survival
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Background: Despite treatment advances, ANCA-associated vasculitis (AAV) remains
associated with excess morbidity and mortality. Interstitial lung disease (ILD) is an increasingly
recognized manifestation of AAV, but its prevalence, characteristics, and outcomes remain
poorly defined. Additionally, most studies of AAV-ILD have been performed in AAV cohorts
assembled in Asia where MPO-ANCA+ disease is highly prevalent. We sought to characterize
factors associated with AAV-ILD and mortality in AAV-ILD in a large North American-based
AAV cohort.

Methods: AAV-ILD cases were identified by screening a consecutive inception PR3- or MPO-
ANCA+ AAV multi-center cohort assembled between 2002 and 2019 for ICD-9/10 codes
relevant to the diagnosis of ILD. Each case identified by this screen then underwent a manual
review of the electronic health record (EHR) and available chest imaging. Two board-certified
radiologists reviewed all available computer tomography (CT) scans of the chest for each
patient to assess for interstitial lung disease and classify the type of ILD. Demographics, AAV
disease features, results of pulmonary function tests, and comorbidities were extracted from
the EHR. The baseline Birmingham Vasculitis Activity Score/Wegener’s Granulomatosis
(BVAS/WG) was determined for each patient. All-cause mortality was assessed by linkage to
the National Death Index. Univariate analyses were used to assess the association of
demographic- and disease-specific factors with AAV-ILD. Unadjusted and adjusted Cox
proportional hazard models with age as the time scale were used to assess the association of
AAV-ILD with death among patients with AAV.

Results: Of 684 patients in the MGB AAV Cohort, 91 (13%) had ILD which preceded the
diagnosis of AAV by a mean of 2.2 years (Table 1). AAV-ILD patients were older (67 vs 60
years, p<0.001) than patients without ILD but the distribution of sex and race was similar. The
proportion of ever smokers (57% vs. 50%, p=0.23) was similar among those with and without
AAV-ILD. AAV-ILD patients were more often MPO-ANCA+ (93% vs. 65%, p<0.001); among
MPO-ANCA+ patients (n=470), 85 (18%) had ILD whereas 6 (3%) of 208 PR3-ANCA+ patients
had ILD. The majority of ILD was fibrotic (76%) and UIP was the most common ILD type (40%).
The mean baseline forced vital capacity (FVC) % predicted was 80.8% (19.6%) and the mean
baseline DLCO % predicted was 56.2% (22.7%). Over 4,708 years of follow-up there were 37
deaths in the AAV-ILD group and 149 in the non-ILD group (incidence rates of 68.4 vs 35.8 /



1,000 person years). AAV-ILD was associated with a 47% higher risk of death (aHR 1.47, 95%
ClI 1.01, 2.15) compared to AAV patients without ILD.

Conclusions: In a large North American cohort of AAV patients, we estimated the prevalence
of AAV-ILD as 13% and observed strong associations with MPO-ANCA positive disease.
Indeed, nearly 1 in 5 patients with MPO-ANCA+ AAV had ILD which is likely an underestimate
given the retrospective nature of this study. In most cases, AAV-ILD was present prior to or at
the time of AAV diagnosis, highlighting that it is a feature that may precede other
manifestations of AAV. Compared with AAV patients without ILD, those with ILD have a higher
risk of all-cause mortality. Additional studies are needed to understand appropriate screening
approaches to ILD in this population and the response of ILD in AAV to conventional AAV
treatment regimens.

Disclosures: ZSW is supported by NIH/NIAMS [K23AR073334]. ZSW reports research
support from Bristol-Myers Squibb and Principia/Sanofi and consulting fees from Viela Bio and
Medpace.

Table 1. Patient Demographics and Clinical Features

Characteristic AAV (n=593) AAV-TLD (n=91) | p-value
Demographics
Age mean (SD) 5818 67 (12) =0.001
Age at ILD Identification N/A 66 (12)
ILD at or prior to AAV diagnosis N/A 77 (85)
Male 238 (40) 42 (46) 0.28
Race 0.67
White 515 (87 76 (84)
Black 11(2) 3(3)
Asian 10(2) 1(D)
Other S57(10% 11 (12)
Ever Smoker 298 (500 52(57) 0.23
ANCA status =0.001
MPO-ANCA + 385 (65) 85 (93)
PR3-ANCA + 208 (35) 6(7
Organ involvement
Head and neck 269 (45) 2527 0.001
Pulmonary 266 (45) 63 (69) =0.001
Pleurisy 214 4D 0.7
Nodules/cavities 127 (21) 2224 0.55
Endobronchial involvement 10(2) 1({1) 1.00
Alveolar hemorrhage 80 (13 12 (13) 1.00
Respiratory failure 234 3(5) 0.40
Renal 390 (66) 52 (57) 0.11
Neurologic 35(9) EEE)] 0.88
AAV disease activity
BVAS/WG, mean (SD) 5(2) 4(2) 0.006
Charlson Comorbidity Index, mean 2(2) 2(3) 011
(SD)
Mortality 151 (25 36 (40) 0.005
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Background: Advancing age, female sex and white race are risk factors for development of
giant cell arteritis (GCA). Recently metabolic features such as lower fasting blood glucose
(FBG) were thought to predispose to GCA. However, the risk factors for development of GCA
remain incompletely understood. We aimed to assess the frequency of comorbidities and
metabolic risk factors at, and prior to, onset of GCA.

Methods: We conducted a retrospective case-control study of patients diagnosed with incident
GCA in a geographically defined population from 01/01/2000 till 12/31/2019. Two age- and
sex-matched controls were identified for every GCA case and assigned an index date
corresponding to the incidence date of GCA. Twenty-five chronic conditions from either the
Charlson, Elixhauser, or Rheumatic Disease Comorbidity Index were identified using ICD-9
diagnosis codes within a two-year lookback period; 2 or more codes =30 days apart were used
to define a comorbidity. Prevalence of comorbidities, clinical and laboratory data among cases
and controls were compared at incidence date and 5 years prior. Subjects with less than one
year of diagnosis history were excluded from each analysis. Medical records of all subjects
were manually abstracted for comorbidities and laboratory data at incidence date, at 5 years,
and at 10 years prior to incidence date. Comparisons were performed using Chi square, Fisher
exact, or rank-sum tests. Additional analyses for association between lab outcomes and GCA
were performed using logistic regression models, adjusted for age, sex, smoking status
(ever/never), and BMI.

Results: The cohort included 129 patients with GCA (74% female, mean age at diagnosis 77
years) and 253 controls. At GCA incidence/index date, the prevalence of diabetes mellitus
(DM) was lower in patients with GCA (5% vs 17%; p=0.001). At 5 years prior to incidence/index
date, cases had a lower prevalence of DM (2% vs 13%; p<0.001) and hypertension (HTN)
(27% vs 45%; p=0.002) as compared to controls. The mean number (SD) of comorbidities at 5
years prior to incidence/index date was lower [0.7 (1.0)] in cases than controls [1.3 (1.4)]
(p<0.001) (Table 1). Moreover, at 5 years prior to incidence/index date, cases had a
significantly lower median Fasting Blood Glucose (FBG) (96 vs 104 mg/dL; p <0.001) and BMI
(25.8 vs 27.7 kg/m?; p-value=0.018) as compared to controls. At 10 years prior to the
incidence/index date, the median FBG among cases was also lower (93 vs 98 mg/dL,;
p<0.001), although BMI was not significantly different at that time point. Total cholesterol
(median 211 vs 201 mg/dL; p=0.029), low-density lipoprotein (LDL) (123 vs 112 mg/dL;
p=0.056), and high-density lipoprotein (HDL) (62 vs 57 mg/dL; p=0.013) were higher among



cases compared with controls at 5 years prior to incidence/index date, and no different at 10
years prior. Logistic regression analysis at 5-years and 10-years prior to GCA
diagnosis/incident date showed a significant association between GCA and lower FBG, OR
0.965 (95%CI 0.944-0.983) for 5-years prior and OR 0.975 (95%CI 0.952-0.993) for 10-years
prior to GCA diagnosis. Higher total cholesterol and LDL were also significantly associated with
GCA at 5 years prior OR 1.008 (95%CI 1.001-1.016) and OR 1.009 (95%CI 1.001-1.019)
respectively, but this was not at found at 10-years prior to diagnosis.

Conclusions: Development of GCA was associated with a lower prevalence of DM and HTN,
and lower total number of comorbidities, at 5 years prior to incidence date. FBG and BMI were
also lower among individuals who later developed GCA, suggesting that metabolic factors
influence the risk of GCA. Future studies to elucidate the patho-mechanisms underlying these
observations are warranted.

Disclosures: E. Matteson, Boehringer Ingelheim, Gilead Sciences; C. Turesson, Bristol-Myers
Squibb, Roche, Abbvie, Bristol-Myers Squibb, Nordic Drugs, Pfizer, Roche; K. Warrington, Eli
Lilly, Kiniksa.
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Fujita Health University School of Medicine, Toyoake, Japan

Background: Immune checkpoint inhibitors (ICPIs) induce immune-related adverse events
(irAEs) such as skin disorders, gastrointestinal disorders, thyroid dysfunction, type 1 diabetes
mellitus, lupus nephritis, and vasculitides. Information on ICPIs-induced vasculitides is limited,
and predictors for this condition have not been identified. Therefore, we have examined the
frequency of immune checkpoint inhibitor-induced vasculitides by analyzing the data recorded
in the Japanese Adverse Drug Event Report (JADER).

Methods: Data from April 2004 to March 2020 were extracted from JADER database, and
vasculitides as an immune-related adverse event was defined according to the 2012 revised
International Chapel Hill Consensus Conference Nomenclature of Vasculitides. The reporting
odds ratio (ROR), which evaluates the AE signals according to previous reports. Adverse event
signals were recognized as significant when the ROR estimates and lower limits of the
corresponding 95% confidence intervals exceeded 1.

Results: The use of nivolumab showed a significant signal for vasculitides. Furthermore,
significant signals of Polymyalgia rheumatica (PMR) were detected in the patients treated with
nivolumab, pembrolizumab, and ipilimumab. In addition, the frequencies of nivolumab- and
pembrolizumab-induced PMR were higher in patients aged 270 years and female patients,
respectively. PMR was reported in 38 patients treated with nivolumab; 31 (82%) of these were
either in recovery or in remission. Further, PMR was reported in 17 patients treated with
pembrolizumab; 13 (76%) of these were in recovery or remission, while three (18%) were not.
PMR was reported in 12 patients treated with ipilimumab; seven (58%) of these were in
recovery or remission.

Conclusions: Careful monitoring for PMR is required when the patients are aged > 70 years
and have been treated with nivolumab and when the patients are women and have been

treated with pembrolizumab.

Disclosures: None.
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Background: Anti-GBM disease is a rare type of severe small vessel vasculitis that can lead to
pulmonary haemorrhage and kidney failure. Epidemiologic studies of unselected patients have
been challenged due to the low disease incidence and non-relapsing nature. Accordingly, we
examined incidence and outcomes based on data from multiple Danish nationwide healthcare
registries.

Method: All patients with incident anti-GBM disease defined by ICD10 code DM31.0A between
1998 and 2018, were ascertained by cross-referencing of data from the Danish nationwide
administrative registries. Controls were matched 2:1 by Exposure Density Sampling on age
and sex. Risks of death was compared based on adjusted absolute risk ratios (ARR) and
cumulative incidences assessed based on the Aalen-Johansen estimator.

Results: We identified 97 patients with incident anti-GBM disease from the Danish National
Patient Registry corresponding to an overall incidence of 0.91 (SD 0.6) cases/million/year.
Cumulative frequencies of AAV diagnoses exhibited significant seasonal variation, with the
highest number of incident cases observed during spring and fall (P=0.014). Incidence
increased with age with 0.76 (SD 0.4), 1.5 (SD 1.04) and 4.9 (SD 2.6) cases/million/year for
patients < 45, 45-75 and >75 years, respectively. Mean age at time of diagnosis was 52.4 (SD
22.8) years with an equal distribution of men and women (51.6%). A total of 45 (58.4%), 60
(61.9%) and 61(62.9%) patients had commenced haemodialysis at day 30, 180 and 360 after
first day of admission, respectively. 36 (37.1%) patients were registered as having had an ICU
stay and plasma exchange was employed in 74.2% of the cases. There was a significant
increase in incidence of anti-GBM disease over time [1998-2004: 0.50 (SD 0.2); 2005-2011:
0.80 (SD 0.4); 2012-2018: 1.4 (SD 0.5), P=0.02] (figure 1); these findings were sustained in
sub-analyses of gender and age groups >45 years, with the highest increase in incidence
amongst patients between 45-75 years. The trend in incident anti-GBM tests in the northern
administrative region of Denmark during 1998-2012 was decreasing, and there was no
correlation between the incident anti-GBM testing and ICD10 registered anti-GBM disease
during the period (P=0.43). Five-year mortality was 34.4%, and among the primary contributing
causes of death were cardiovascular disease (52.9%), vasculitis (23.5), cerebral disease
(23.5%) and infection (17.7%). Risk of death from anti-GBM disease was higher than the
background population [ARR 5.27 (Cl 2.45-11.3, P< 0.001)] and comparable to patients with



incident ANCA-associated vasculitis (AAV) dependent on dialysis at day 30 after first day of
admission [ARR 0.82 (Cl 0.48-1.41, P= 0.50)] (figure 1).

Conclusion: Incidence of anti-GBM disease increased over the test period, possibly related to
temporal demographic changes, as incidence increased with older age. Mortality remained
high and was comparable with an age- and sex-matched cohort of dialysis-dependent AAV
patients.

Disclosures: None

Figure 1. Incidence and mortality in anti-GBM disease during 1998-2018
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33. An update on the epidemiology of Behget’s disease in southern Sweden
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Background: Behget's disease (BD) is a variable-vessel vasculitis with a distinct geographical
distribution of high prevalence along the ancient Silk Route, extending from eastern Asia to the
Mediterranean. The prevalence and incidence rate in southern Sweden have previously been
estimated to 4.9 per 100,000 adults and 0.2 per 100,000 person-years, respectively. Since
then, the proportion of the population of non-Swedish ancestry has increased in southern
Sweden. Furthermore, immigration patterns might have an increasing influence on
epidemiology of BD. This study is aimed to update the epidemiology of BD in southern
Sweden.

Methods: The study area was the county of Skane with an adult (=18 years) population of

1 080 664 on 31st of December 2019. Patients assigned to the ICD-10 code M35.2 between
1998 and 2019 were retrospectively identified by search in population-based data base.
Patients fulfilling the International Study Group diagnostic criteria for BD were included. The
point prevalence per 100 000 adults was estimated on the 315t of December 2019. Incidence
rate of BD was estimated per 100 000 adult person-years. Non-Swedish ancestry was defined
as a person being born outside of Sweden or with two parents born outside of Sweden. A case
was considered incident when the diagnosis was made within Skane with a minimum of 3
years of residence in Sweden prior to diagnosis.

Results: 101 patients fulfilling the diagnostic criteria for BD were identified (61 men and 40
women). The point prevalence was 9.1/100 000 adults (95% CI 7.3, 10.9) and higher among
the population of non-Swedish ancestry (19.3 vs. 4.8/100 000, p = 0.001) and higher among
men (11.2 vs 7.0/100 000, p =0.027). There were 58 adult incident cases diagnosed between
1998 and 2019. The incidence rate was 0.3/100 000 person-years (95% CI 0.2,0.3) and was
higher among the population of non-Swedish ancestry 0.7 vs. 0.2/100 000, p =0.001). There
was no significant increase in incidence rate of BD over time (Table 1). All patients presented
with oral ulcerations, 90% with genital ulcerations, 84% with skin lesions and 53% with eye
disease. 18% experienced thromboembolic events, 14 men and 4 women.

Conclusions: The prevalence of BD in southern Sweden has increased since last estimated.
The incidence rate of BD has not increased significantly during the study period, despite an
increased proportion of the population being of non-Swedish ancestry. Although the study was
in a population-based setting the low sample size is a limitation.

Disclosures: None.



Table 1. Incidence-rate of Behget’s disease in adults in southern Sweden 1998-2019.

Period Cases Person-years Incidence rate (95% CI)  Rate ratio (95% CI)
1998-2005 16 7178222 0.2 (0.1;0.3)

2006-2012 19 6826433 0.3 (0.2;0.4) 1.3 (0.6;2.5)
2013-2019 23 7325315 0.3 (0.2;0.4) 1.4 (0.8;2.7)

34. Post-induction ANCA Titer Does Not Predict Relapse, Mortality, or Renal Outcomes:
A Target Trial Emulation Study

Gregory McDermott3, Xiaoqing Ful?, Claire Cook'?, John Stone?, Yuging Zhang'?, Hyon
Choil2, Zachary Wallace!?

!Division of Rheumatology, Allergy, and Immunology, Massachusetts General Hospital,
Boston, United States, 2Clinical Epidemiology Program, Mongan Institute, Massachusetts
General Hospital, Boston, United States, *Brigham and Women's Hospital, Boston, United
States

Background: ANCA-associated vasculitis (AAV) is associated with disease relapse as well as
increased risk of end-stage renal disease (ESRD) and death. In most cases, circulating ANCA
targeting proteinase-3 (PR3) or myeloperoxidase (MPO) are present and may be pathogenic.
Studies of the association of post-treatment ANCA titers with future outcomes have yielded
conflicting results. We evaluated the association of achieving a negative ANCA titer during the
first year of treatment with risk of relapse, ESRD, and death.

Methods: Cases were obtained from a consecutive inception cohort of AAV patients who
received care at a large multi-hospital system between 2002-2019. All cases were PR3- or
MPO-ANCA+. Mortality data were obtained from the National Death Index and ESRD status
from the United States Renal Data System. Data regarding baseline covariates and relapses
during follow up were obtained from the electronic health record. Missing data was accounted
for using multiple imputation. To address confounding and immortal-time biases, we performed
a target trial emulation study to examine the association of post-induction ANCA titer with risk
of ESRD or death and relapse using a previously described cloning, censoring and weighting
approach. We designed a hypothetical trial with two management strategies: “achieve a
negative titer” or “does not achieve negative titer” within 180 days of induction. “Clones” of
each patient were included in each hypothetical treatment arm and censored when they
violated the assigned management strategy. The composite outcome — risk of ESRD or death
within five years — and secondary outcome of relapse was estimated using Cox models after
accounting for informative censoring using inverse-probability-of-censoring weighting and
adjusting for baseline covariates.



Results: The study included 674 patients (mean age: 60 years; 59% female; 87% white) with
46.7 + 19.1 months of mean follow up. The majority were MPO-ANCA+ (68%) and had renal
manifestations (64%). Rituximab (RTX)-based induction strategies were used in 52%. 28%
achieved a negative titer within one year of induction. In the target trial (Table 1), the HR for the
primary outcome of ESRD or death was 0.95 (95%CI 0.68-1.34) in the group that achieved a
negative titer compared to the group that did not. In analyses stratified by remission induction
strategy, the HR for ESRD or death was 1.05 (95%CI 0.67-1.66) in RTX-based and 0.96
(95%CI 0.54-1.72) in cyclophosphamide (CYC)-based regimen users when comparing those
who achieved a negative titer vs those who did not. The HR for ESRD or death was 0.93
(95%CI 0.48-1.80) in the PR3-ANCA+ and 0.93 (95%CI 0.63-1.38) in the MPO-ANCA+ groups
that achieved a negative titer. There was no association of achieving a negative ANCA titer
with risk of relapse (HR 0.70, 95% CI 0.36-1.34). Our results persisted in analyses examining
the association of achieving an ANCA titer within 365 days with these outcomes.

Conclusion: In this target trial using a large cohort of AAV patients, achieving a negative
ANCA titer within one year of induction was not associated with improved outcomes. This
finding was seen in both RTX- and CYC-treated patients. These findings suggest that post-
induction ANCA titers have limited ability to predict mortality and ESRD outcomes in AAV.

Disclosures: ZSW is supported by NIH/NIAMS [K23AR073334]. ZSW reports research
support from Bristol-Myers Squibb and Principia/Sanofi and consulting fees from Viela Bio and
Medpace.

Table 1: The Association of Achieving a Negative ANCA Titer with Relapse, ESRD, and

Death
Achieves Negative Titer Does Not Achieve
HR (95%CI) (n=6T74) Negative Titer
(n=674)
All Patients
ESRD or Death 0.95 (0.68, 1.34) Ref
ESRD 1.00 (0.67, 1.48) Ref
Death 0.81(0.51,1.29) Ref
Relapse 0.70 (0.36, 1.34) Ref
PR3-ANCA+
ESRD or Death 0.93 {0.45, 1.80) Ref
ESRD 0.74 {0.43, 1.26) Ref
Death 0.95 {0.37,2.42) Ref
Relapse 0.79 (0.20, 3.15) Ref
MPO-ANCA+
ESRD or Death 0.93 (0.63, 1.38) Ref
ESRD 1.05(0.64,1.72) Ref
Death 0.78 (0.45, 1.34) Ref
Relapse 0.76 (0.35, 1.63) Ref
RTX or RTX/CYC Treated
ESRD or Death 1.05 (0.67, 1.66) Ref
ESRD 0.93 {0.58, 1.49) Ref
Death 0.99 (0.55,1.78) Ref
Relapse 0.69 (0.30, 1.59) Ref
CYC Only Treated
ESRD or Death 0.96{0.54,1.72) Ref
ESRD 1.14 (0.58, 2.25) Ref
Death 0.65(0.28, 1.53) Ref
Relapse 065(0.20, 211) Ref
TPE Treated
ESRD or Death 1.20 (0.82_1.75) Ref
ESRD 1.07 (0.74, 1.54) Ref
Death 1.07 (0.59, 1.93) Ref
Relapse 0.46 (0.03, 6.07) Ref

AMNCA = antineutrophil cytoplasmic antibody, CYC = cyclophosphamide, ESRD = end-stage
renal disease, MPO = myeloperoxidase, PR3 = proteinase-3, RTX = rituximab



35. Air pollution risk factors for disease onset appear shared across systemic vasculitis
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Background: Recent studies have identified long-term air pollution exposures as a risk factor
for several autoimmune diseases. It is, however, unknown if these effects are generic or
disease specific. In this study, we assessed the cumulative impact of long-term air pollution
exposures on systemic vasculitis onset and other inflammatory autoimmune diseases.

Methods: We undertook a case-control analysis using data from the UK Biobank (UKB)
general population cohort. UKB enrolled over 500,000 adults, aged 37-73 years, between
2006 and 2010. Retrospective and prospective health outcomes data are linked from the UK
national health service (NHS), death register and self-report information. Participants with
systemic vasculitis (ICD-10 M30-31, n=1,206), rheumatoid arthritis (ICD-10 M05-06, n=6,451),
systemic lupus erythematosus (ICD-10 M32, n=401), ankylosing spondylitis (ICD-10 M45,
n=624) or psoriatic arthritis (ICD-10 M07, n=812) were classified into case groups and were
each compared with the remainder of the UKB cohort who served as controls (n=487,942).
Long-term air pollution data on particulate matter (PM1o, PM2;5), nitrogen oxides (NO2, NOx),
sulphur dioxide (SO2) and benzene (Bz) were linked for each participant’s place of residence
(1km? grid location based on postcode) annually from 2001-2018. This data was sourced from
the UK department for environment, food, and rural affairs (Defra). Multivariable logistic
regression models adjusting for age, sex, education, ethnicity, Townsend deprivation score,
smoking and alcohol intake, time spent outdoors, and population density were used to assess
the link between air pollution and inflammatory autoimmune disease status.

Results: A 1ug/m?3increase in annual mean SO, was associated with 6.4% increased odds of
systemic vasculitis (OR: 1.064, 95% CI: 1.004 - 1.128). We observed similar associations in the
other disease groups: a 1ug/m? increase in SO, was associated with 3.7% (OR: 1.037, 95% CI:
1.011 - 1.064) and 9.7% (OR: 1.097, 95% CI: 0.994 — 1.211) increased odds of rheumatoid
arthritis and systemic lupus erythematosus, respectively (Figure 1). PM1io and PM2 s were
inversely associated with rheumatoid arthritis while no significant associations were observed
for Bz, NO2 or NOx in relation to any of the disease groups.

Conclusion: This is the first large scale study to evidence a link between long-term air
pollution exposures and systemic vasculitis onset. Specifically, SO2 may be a risk factor for
systemic vasculitis, but also other autoimmune diseases. Further work is needed to validate
these results in cohorts with clinically well-defined disease phenotypes.

Disclosures: None to declare

Disclosures: None to declare



Figure 1: Relationships between long-term residential air pollution exposures (2001-2018) and
(A) systemic vasculitis, (B) RA and (C) systemic lupus erythematosus in UK Biobank
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Background: The etiology of ANCA-associated vasculitis (AAV) and triggers of relapse are
poorly understood. Vitamin D (vitD) is an important immunomodulator, potentially responsible
for the observed latitudinal differences between granulomatous and non-granulomatous AAV
phenotypes. A narrow ultraviolet B spectrum induces vitD synthesis (vitD-UVB) via the skin.
We hypothesised that prolonged periods of low ambient UVB (and by extension vitD
deficiency) are associated with the granulomatous form of the disease and an increased risk of
AAV relapse.

Methods: Patients with AAV recruited to the Irish Rare Kidney Disease (RKD) (n=439) and
UKIVAS (n=1961) registries were studied. Exposure variables comprised latitude and
measures of ambient vitD-UVB, including cumulative weighted UVB dose (CW-D-UVB), a well-
validated vitD proxy. A novel n-of-1 study design was used to examine relapse risk. Multi-level
models and logistic regression were used to examine the effect of predictors on AAV relapse
risk, phenotype and serotype.

Results: Residential latitude was positively correlated (OR:1.41, 95% CI 1.14-1.74, p=0.002)
and average VvitD-UVB negatively correlated (0.82, 0.70-0.99, p=0.04) with relapse risk, with a
stronger effect when restricting to winter measurements (0.71, 0.57-0.89, p=0.002). However,
these associations were not restricted to granulomatous phenotypes. We observed no clear
relationship between latitude, vitD-UVB or CW-D-UVB and AAV phenotype or serotype.

Conclusion: Our findings suggest that low winter ambient UVB and prolonged vitD status
contribute to AAV relapse risk across all phenotypes. However, development of a
granulomatous phenotype does not appear to be directly vitD-mediated. Further research is
needed to determine whether sufficient vitD status would reduce relapse propensity in AAV.

Disclosure: None

Figure 1. Effects plot demonstrating the marginal effect of average winter vitD-UVB (kJ/m2) on
relapse risk, after adjustment for confounders.
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37. Defining ear chondritis: Data from 685 patients with relapsing polychondritis
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Background: Ear chondritis is often considered the pathognomonic feature of relapsing
polychondritis (RP). Although painful redness and swelling of the pinna and a resultant
cauliflower ear are universally recognized as chondritis, the complete spectrum of symptoms
associated with ear chondritis have not been well described. The study objective was to seek
patient input to help characterize ear chondritis.

Methods: An online survey was administered in English or Spanish to participants with self-
reported RP. Participants were asked questions about their ear pain, including quality, location,
duration, aggravating/alleviating factors, timing of onset and duration. Participants were
included who reported age = 18 years, a diagnosis of RP confirmed by a physician, and
sufficient symptoms to meet McAdams or Damiani’s diagnostic criteria. Participants were
categorized as having “typical ear chondritis” if they reported ear pain localized to the pinna
with associated redness and swelling. Atypical presentations of ear chondritis were also
considered.

Results: A total of 685 participants from five continents completed the survey. Among them,
659 met inclusion criteria for subsequent analysis. Most participants were female (n=574;
87%), white (n=548; 83%) and from the United States (n=484;74%). The median age was 50
years (interquartile range = 41-58). In total, 593 (90%) patients reported ear pain, 227 (38%)
had “typical ear chondritis”, and 98 (16%) had cauliflower ear. Ear pain was most described as
burning (n=334, 56%) or throbbing (n=295, 50%). The most common location of pain was the
pinna (n=373, 63%). Participants reported ear redness (n=454, 76%) and swelling (n=349,
53%). Some patients experienced isolated redness (=130, 22%) and swelling (n=25, 4%).
The most common aggravating factors were minor trauma (n=371, 62%) and stress (n=358,
60%). The most common alleviating factor was avoidance of touching the ear (n=374, 63%).
Pain was most frequently reported during the daytime (n=355, 60%) and most likely to occur in
either ear at different times (n=310, 52%). Onset could be gradual (n=198, 33%) or sudden
(n=155, 26%). Pain typically lasted a few hours (n=175, 30%) or 2-3 days (n=130, 22%). The
majority of patients who had pinna pain also had pain in other parts of the ear (e.g. mastoid
process, inner ear, whole ear) at some point (n=394, 67%). In patients with cauliflower ear, the
most common location of pain was the pinna (n=57, 58%) followed by pain inside the ear
(n=53, 54%). Most participants reported at least two different types of pain (n=420, 64%).

Conclusions: Ear chondritis in patients with RP has a wide range of clinical presentations and
characteristics beyond the typical triad of redness, swelling, and pain localized to the pinna.
The description of pain often significantly varies within the same patient. Knowledge of the
various distinct characteristics of ear involvement in RP may help physicians recognize and
monitor the disease more effectively.



Disclosure: None

38. Coexistence of Vasculitides in Patients with Inflammatory Bowel Disease

Matthew Malus?, Sarah Iftegar?, Mehrdad Maz?!
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Background: The extraintestinal manifestations of Inflammatory Bowel Disease (IBD) are
identified in 6%-40% of patients. Systemic vasculitides may present as extraintestinal
manifestations of IBD. The purpose of this updated study was to determine the frequency of
vasculitides (large, medium, or small vessel) in a cohort of patients with IBD.

Methods: This is a retrospective chart review of patients from 12/2004 until 08/2021 at a single
tertiary medical center using the HERON registry, REDCAP database, and the electronic
medical records (EMR). A cohort of patients with ICD-9 and ICD-10 diagnosis codes for
inflammatory bowel disease including Crohn’s disease (CD), ulcerative colitis (UC),
microscopic colitis (MC), and indeterminate colitis (IC) were identified. Patients with
vasculitides including giant cell arteritis (GCA), Takayasu’s arteritis (TAK), polyarteritis
nodosum (PAN), aortitis, ANCA-associated vasculitis, granulomatosis with polyangiitis (GPA),
microscopic polyangiitis (MPA), eosinophilic granulomatosis with polyangiitis (EGPA), CNS
vasculitis, cryoglobulinemic vasculitis, leukocytoclastic vasculitis (LCV), and rheumatoid
vasculitis were identified. One-sided student’s t-tests were used for statistical analysis.

Results: The EMR/HERON query yielded a total of 4100 patients with IBD. There were 844
patients with concomitant ICD-9 or ICD-10 diagnoses codes for vasculitides. A total of 33
patients (0.80%) had concomitant vasculitis and IBD, but 3 patients had to be excluded due to
lack of detailed records. Of the 30 patients (0.73%), there were 13 patients (43%) with CD, 12
(40%) with UC, 3 (10%) with MC, and 2 (7%) with IC (Table 1). Sixteen (53%) of patients were
female and 14 (47%) were male. The mean age of diagnosis of IBD was 33.6 years old and the
mean age of diagnosis of vasculitis was 40.3 years old. The difference in age between the
diagnosis of vasculitides and IBD was 6.7 years (p=0.02). In 57% of cases IBD was diagnosed
before vasculitis. The most common vasculitis diagnoses included LCV (9, 30%) and GPA (5,
17%). ANCA serologies were present in 27% of patients. Of the 30 patients, 3 (10%)
developed vasculitis following IBD treatment with adalimumab.

Conclusions: In this cohort of patients with IBD, a small percentage of patients developed
vasculitis (over 0.7%) with an estimated prevalence of 730 per 100,000. In most cases, IBD
was diagnosed prior to vasculitides which could indicate that vasculitis may have developed as
a secondary process in some patients.



Disclosures: Data was obtained using HERON, supported by CTSA Award # UL1TR000001
and REDCAP.

Table 1. Cohort of patients with coexisting IBD and vasculitis:

Yes Gl

[ Male uc s8 PA 60 No Negative None AZA, SSZ, RTX

Pl Male o a1 Yes Lev 44 Yes Negative None ADA, steroids

3 Male uc 39 Yes Lcv 55 Yes Negative None Steroids

4 Female CD Unknown Unknown GPA 42 Unknown Positive None cYc

a8 Male uc 60 Yes GPA 41 No Positive None CYC, MTX, steroids

6 Female CD 21 Yes CNS angiitis 16 No Negative Yes MTX, AZA, IFX, steroids

7 Male UC 21 Yes uv 22 Yes None None GOM, steroids

8 Male UC 18 Yes ANCA vasculitis 67 No Positive None RTX, steroids

9 Male uc 15 Yes ey a4 Yes Positive None Steroids

10 Female MC 70 Yes GCA/RA 69 No Negative None LEF, ETN, MRA, steroids

11 Female CD 21 Yes LV 23 Yes Positive None ADA, IFX, UST, steroids

12 Female UC 25 Yes PAN 26 Yes Unknown None AZA, IFX

13 Male Ic 24 Yes TAK 32 No Negative Yes MTX, IFX, AZA

14 Female UC 24 Yes Kawasaki 2 Unknown Unknown Unknown GOM, ADA, steroids

15 Female CD 48 Yes Behcet 30 No Negative Yes APR, AZA, MTX, steroids

16 Female IC 33 Yes EGPA 37 No Negative None AZA, steroids

17 Male D 13 Yes GPA 21 Yes Positive None AZA, steroids

18 Female CD 17 Yes v 31 Yes Negative None ADA, IFX

19 Male uc 23 Yes uv 23 Yes Negative None MTX, IFX

20 Female CD Unknown Unknown TAK 57 No Unknown Yes MTX

21 Male uc 20s Yes Ly Unknown Unknown Unknown None SSZ, steroids

22 Male cD 30 Yes Lev 41 Yes Negative None ADA, IFX, steroids
Rheumatoid

23 Female MC Unknown Unknown  vasculitis 69 Yes Negative None MTX, 552, RTX,

24 Male uc 28 Yes PAN 27 Yes Negative Negative AZA, ADA, MTX, steroids

25 Female CD 47 Unknown LCV 49 Yes Negative None None
G

26 Female MC 81 Unknown Sj::’uderma 79 Yes Negative None 552, HCQ, steroids

27 Female CD 22 Yes Ly 36 No Positive None IFX, AZA

28 Female UC 45 Yes GPA 51 No Positive None IFX, MTX, RTX

29 Male CD Early 20s Yes IgAvV 64 Yes Negative Negative IFX, ADA, AZA, steroids

MTX, ADA, UPA, HCQ, RTX, UST,
30 Female CD 16 Yes HUV 12 Yes Negative None steroids
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Methods: The study area comprises 14 municipalities in southern Sweden with a total adult
population of 623 872 in 2019. All adult (age =18) patients diagnosed with AAV from 1997 to
2019 in the study area were eligible for this study. The diagnosis of AAV was verified by case
record review and the European Medicines Agency algorithm was employed for classification.
Age and sex- specific incidence rates were estimated and the variation in incidence rate
according to seasons was studied. Prevalence estimations were caried out at 4 time-points:
January 2003, 2010, 2015 and 2020. Patients diagnosed with AAV prior to 1997 were included
in prevalence estimates if they were alive and living in study area at time of p.p. estimation.
Data on the following comorbidities at time of p.p. January 2020 was acquired from national
registries: cancer, diabetes mellitus, stroke, myocardial infarction and hypertension).

Results: In total 422 patients were included. Of these, 372 patients (47% female) were
diagnosed with new onset AAV between 1997 and 2019. Of the incident cases, 192 were
classified as granulomatosis with polyangiitis (GPA), 157 as microscopic polyangiitis (MPA)
and 23 as eosinophilic GPA (EGPA). The mean age at diagnosis was 64.3 years for all
patients, 64.5 for men and 64.1 for women. Patients diagnosed with MPA were older at time of
diagnosis (mean age 69.5) compared to those with GPA (mean age 61.5) and EGPA (mean
age 51.8). The average annual incidence rate per million adults was 29.9 (95%CI 26.6—32.9)
for all AAV, 15.3 (95%CI 13.1-17.4) for GPA, 12.8 (95%CI 10.8-14.8) for MPA and 1.8 (95%ClI
1.1-2.6) for EGPA. Incidence rate is increasing with age. Age-specific incidence rates for MPA
and MPO-positive disease are highest in patients aged 85 and older, whereas overall AAV,
GPA and PR3 positive disease show peak incidence rates in patients between 70-84 years
and decrease in older age. Patients were followed from diagnosis of AAV to death or 2020-01-
01. During the follow-up time 204 out of 422 patients (48%) died. At date of p.p. (2020-01-01),
218 patients were alive in the study area. The p.p. of AAV per million adults was estimated to
339.8 (GPA: 200, MPA: 106, EGPA: 34). The p.p. per million adults increased during the study
time and was 216.3 in January 2003, increased to 312.5 in 2010, 338.7 in 2015 and 340 in
January 2020. The prevalence was higher in men compared to women at all prevalence
estimations.

Conclusions: The annual incidence rate is relatively stable during the study period. Incidence
rates are increasing with age, however peak age differs according to disease phenotype. The

prevalence of AAV has increased during the study period and is higher in males.

Disclosures: None



N. of Prevalence/ N. of Incidence per
Diagnosis prevalent | million adults incident | million adults (95%
cases (95% ClI), cases Cl)
1 Jan 2020
AAV, all 212 340 (294, 386) 372 29.9 (26.6, 32.9)
Men 111 360 (293, 427) 198 32.6 (28.1, 37.1)
Women | 101 320 (257, 382) 174 27.3(23.3,31.4)
GPA, all 125 200 (165, 236) 192 15.3 (13.1, 17.4)
Men 73 237 (183, 291) 111 18.3 (14.9, 21,7)
Women | 52 165 (120, 209) 81 12.7 (10, 15.5)
MPA, all 66 106 (80, 131) 157 12.8 (10.8, 14.8)
Men 30 98 (63, 132) 78 12.8 (10, 15.7)
Women | 36 114 (77, 151) 79 12.4 (9.7, 15.1)
EGPA, all 21 34 (19, 48) 23 1.8(1.1, 2.6)
Men 8 26 (8, 44) 9 1.5(0.5, 2,4)
Women | 13 41 (19, 64) 14 2.2(1,3.4)




40. Vasculitides as Medication-Associated Adverse Events Based on a National
Database Reporting System

Alicia Rodriguez-Pla ;
IMayo Clinic Arizona, Scottsdale, United States

Background: Vasculitides have been reported as adverse events (AEs) related to a wide
variety of medications. For the present study, we aimed to analyze the vasculitides reported to
a national AE spontaneous reporting system from October 2012 through September 2021.

Methods: All spontaneous reports of vasculitis related to any medications from October 18,
2012, to September 30", 2021, were retrieved from the Food and Drug Administration (FDA)
Adverse Event Reporting System (FAERS) database. We performed a descriptive analysis of
demographics, medications, and type of vasculitis based on 25 Medical Dictionary for
Regulatory Activities (MedDRA) preferred term (PT) codes. Medications identified as the
primary suspect in individual case safety reports (ICSRs) were retrieved by their product active
ingredient. RStudio v1.4.1717 was used for general data analysis and the R package
openEBGM v0.8.3 was used for the calculation of the Empirical Bayes Geometric Mean
(EBGM) as the disproportionality score with its 90% two-sided credibility interval, frequently
used in safety signal detection models. Drug-event combinations with an EBGM 5% lower limit
credibility interval = 2 were considered significant. An EBGM score of 2 indicates that the drug
had at least 2 times as many reports for the AE as expected.

Results: During the study period, we retrieved 10,404 ICSRs reporting 10,931 AEs of
vasculitis associated to a medicinal product as the primary suspect for that AE. Patient’s mean
age was 56.5 years, and 61% of them were female. Of the 25 PTs selected, the generic term
“Vasculitis” was the most frequently reported AE (29.1%), followed by “Hypersensitivity
vasculitis” (14.9%), “Polymyalgia rheumatica” (7.7%), “Anti-neutrophil cytoplasmic antibody
positive vasculitis” (ANCA-associated vasculitis) (6.2%), and “Cutaneous vasculitis” (5.4%). Of
the total ICSRs with vasculitis AEs, 90% were expedited because they reported serious,
unexpected AEs. Eighty drug-event combinations were disproportionately reported. The 20
strongest associations are shown in Table 1. Of those, the strongest association was observed
for alemtuzumab and Goodpasture’s syndrome (anti-glomerular basement membrane
disease), followed by minocycline and polyarteritis nodosa, palivizumab and Kawasaki’s
disease (KD), then ribavirin and cryoglobulinemia, ezetimibe and microscopic polyangiitis, and
S0 on. Some medications were associated with more than one AE, such as infliximab with
Takayasu’s arteritis (TAK), Behcet’'s syndrome (BS) and Henoch-Schdnlein purpura (IgA
vasculitis); adalimumab with BS and TAK; hydralazine with ANCA-associated vasculitis and
renal vasculitis; and rituximab with granulomatosis with polyangiitis (GPA) and
cryoglobulinemia.

Conclusions: Many different vasculitides were reported as AEs in the national database.
Some of the medications were associated with the diseases they treat, which raises concern
for a possible confounding by indication. In other cases, the events were already known as
adverse reactions, as for example alemtuzumab and Goodpasture’s syndrome or montelukast



and eosinophilic granulomatosis with polyangiitis. In other cases, no label or publication
references were found, as for palivizumab and KD. These latter cases may raise a concern for
potential safety signals that should be investigated. The improved understanding of the
mechanism of action of drugs associated to some of these AEs may help to elucidate the
pathogenesis of vasculitides.

Disclosures: None

Table 1. The 20 Strongest Statistically Significant Drug-Event Combinations for Drug-
Associated Vasculitis

Product AE N EBGM05 EBGM EBGM 95
Alemtuzumab Goodpasture's syndrome 22 41.43 59.76 83.98
Minocycline Polyarteritis nodosa 69 23.48 28.76 3492
Palivizumab Kawasaki's disease 6 16.8 35.17 66.79
Ribavirin Cryoglobulinemia 29 16.12 22.14 208
Ezetimibe Microscopic polyangiitis 7 14.63 28.83 52.25
Sofosbuvir Cryoglobulinemia 56 14.61 18.31 22.7
Paroxetine CNS vasculitis 6 13.77 28.84 54.8
Apremilast Behcet's syndrome 68 13.11 16.07 19.55
Monteleukast EGPA 131 12.76 14.77 17.01
Albuterol EGPA 76 10.73 13.01 15.67
Buprenorphine Cryoglobulinemia 8 10.27 19.3 33.72
Mepolizumab EGPA 46 10.1 12.96 16.43
Ledipasvir/Sofosbuvir Cryoglobulinemia 21 9.62 14 19.83
Hydralazine ANCA-associated vasculitis 314 9.41 10.34 11.34
Ibuprofen Henoch-Schonlein purpura 6 9.19 19.42 37.07
Phenytoin Pulmonary vasculitis 5 8.38 19.58  40.09
Propyithiouracil ANCA-associated vasculitis 35 8.37 11.16 14.64
Fluticasone propionate EGPA 19 8.08 12.01 17.3
Human IgG Kawasaki's disease 9 7.4 13.44 22.82
Cefotaxime Kawasaki's disease 4 7.34 20.66 47.01

AE: Adverse event. N: Number of drug-event combinations. EBGM: Empirical Bayes Geometric
Mean. EBGM 05: Lower limit of the 90% credibility interval of EBGM. EBGM 95: Upper limit of the
90% credibility internal of EBGM. The table is sorted in decreasing order of EGBM 05. CNS: Central
nervous system. EGPA: Eosinophilic granulomatosis with polyangiitis. ANCA: Anti-neutrophil

cytoplasmic antibody.



41. Subgrouping and personalized risk evaluation for outcome prediction in ANCA
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Objectives: In the most severe cases AAV can lead to end stage kidney disease or death.
Since etiology and detailed pathogenesis of AAV is not known, the prediction of disease
outcome is challenging. Early identification of patients who are likely to develop disease
exacerbation is crucial, as timely intensification of treatment may reverse the course of the
disorder, preventing severe organ dysfunction (e.g. end stage kidney disease) and death.
Thus, there is an unmet need for tools able to identify patients with the high risk of organ
dysfunction and death.

Methods: We present here two approaches (sub phenotyping of patients and individual patient
computed risk evaluation) to identify subjects with high risk of chronic replacement therapy
(CRRT) and death based on retrospective data from Polish national AAV registry (POLVAS).
The parameters used were: demographic data and laboratory parameters, specific organ
involvement, ANCA specificity and time between selected stages of the disease. First
approach is based on latent class analysis (LCA) followed by logistic regression to
subcategorize patients (GPA, n =417, MPA, n = 106) and to identify sub phenotypes with the
highest risk of CRRT and death. Second approach is based on two machine learning (ML)
classifiers, which by analyzing clinical information allow assigning computed risk for CRRT and
death in an individual patient (GPA, n =565, MPA, n = 135). We have evaluated several
different approaches to build the ML models (including logistic regression, support vector
machines, random forests), and obtained the best results for the gradient boosting algorithm
implementation called LightGBM. It works as a sequential ensemble of so-called weak learners
(decision trees) finally combined in a one prediction model.



Results: LCA used on our AAV cohort identified four sub phenotypes, including three
previously proposed and revealing a fourth clinically relevant sub phenotype. Logistic
regression analysis revealed significant differences in the risk of CRRT and death between
these subgroups. Using ML approach, we obtained a prediction model performance (ROC
AUC of 0.85 for CRRT and 0.82 for death) which we consider clinically relevant.

Conclusions: We consider results obtained encouraging. They may offer a new insight into
the course of the vasculitis based on data available at diagnosis and create solid foundations
for better capture of temporal relations between clinical events and towards potential clinical
decision support system.

Disclosures: None
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Background: There is a need for interoperable national registries to enable reporting of real-
world long-term outcomes and their predictors in Antineutrophil cytoplasmic antibody (ANCA)-
associated vasculitis (AAV).

Methods: The Irish National Rare Kidney Disease (RKD) registry was founded in 2012. To
date, 842 patients with various forms of vasculitis have been recruited across eight
Nephrology, Rheumatology and Immunology centres. We focus here on patient- and disease-
characteristics, treatment and outcomes of the 397 prospectively recruited patients with AAV.

Results: Median age was 64 years (IQR 55-73), 57.9% were male, 58.9% had microscopic
polyangiitis and 85.9% had renal impairment. Cumulative 1- and 5-year patient survival was
94% and 77% respectively. Median follow-up was 33.5 months (IQR 10.7-52.7). After
controlling for age, baseline renal dysfunction (p=0.04) and the burden of adverse events
(p<0.001) were independent predictors of death. End-stage-kidney-disease (ESKD) occurred in
73 (18.4%) patients; 1- and 5-year renal survival was 85% and 79% respectively. Baseline
severity of renal insufficiency (p=0.02), usCD163 level (p=0.002) and “sclerotic” Berden
histological class (p=0.001) were key independent determinants of ESKD risk.

Conclusion: Long-term outcomes of Irish AAV patients are comparable to other reported
series. Our results emphasise the need for personalisation of immunosuppression, to limit

treatment toxicity, particularly in those with advanced age and renal insufficiency.

Disclosure: None



Figure 1. Overall (A), kidney function stratified (B) and combined burden of adverse events
(CBOE) stratified (C) probability of patient survival over first year post diagnosis.
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Background: An increased incidence of stroke has been shown among patients with giant-cell
arteritis (GCA) and Anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV).
With this study we aimed to identify differences in clinical presentation and outcomes from
stroke, between systemic vasculitis- and non-vasculitis patients.

Methods: The study cohort consist of 1527 patients with systemic vasculitis [SV: 1202 giant
cell arteritis (GCA) and 325 ANCA associated vasculitis (AAV)] diagnosed in a defined
geographic area in southern Sweden between January 15t 1997 — December 315t 2016. All SV
patients diagnosed with stroke after the onset of their SV until December 31st, 2018, were
identified by linking the SV cohort to the RIKSSTROKE, a Swedish national registry covering
all stroke cases treated at a specialized stroke unit in Sweden (ICD-10 diagnoses; cerebral
infarction (163), - haemorrhage (161), or unspecified haemorrhage or infarction (164)). For each
case with SV and stroke, 10 controls matched by sex, age, county of admission, and year of
admission +/- 2 years, were identified from the RIKSSTROKE registry. Clinical data from time
of admission to the stroke unit and data from 3-month follow-up were retrieved from Riksstroke
and compared between SV and controls.

Results: 143 (9.4%) cases with SV, 127 with GCA (10.6%) and 16 with AAV (4.9%), were
diagnosed with stroke after the onset of SV during the study period. Table 1 summarizes the
clinical and demographic characteristics of patients and controls. A history of previous stroke
was less common among patients with SV than their controls (14.2% vs. 27.4%, p=0.001), as
was use of statins at admission (16.1% vs. 28.1, p=0.005). Prevalence of smoking and atrial
fibrillation did not differ between patients with SV and controls, but there was a trend to a lower
prevalence of antihypertensive therapy, and diabetes mellitus, among patients with SV (Table
1). Neither radiographic diagnosis (haemorrhage or ischemic infarction), nor level of
consciousness at admission differed between cases with SV and controls. Frequency of
thrombolysis treatment did not differ between cases and controls. Duration of hospital
admission (9.1 vs. 10.3 days) and the occurrence of stroke related complications (deep vein
thrombosis, pneumonia, or fracture) during admission were similar between cases and
controls. Mortality rates at 3-month follow-up were identical in cases and controls (21.7%).

Conclusions: In this population-based cohort study, we found that patients with SV who were
admitted with stroke were less likely to have a previous history of stroke than non-vasculitis
patients matched by sex, age, county-, and year of admission. On the other hand, we found no



major differences in baseline clinical characteristics, admission related complications, nor
mortality at 3-month follow-up. The impact of vasculitis features, as well as glucocorticoids and
other anti-inflammatory therapies, on the risk and outcome of stroke needs further studies.

Disclosures: None

Table 1: Clinical characteristics of patients with systemic vasculitis (SV) and non-
vasculitis controls in relation to admission with stroke

Variable Non-vasculitis SV P

n of events 1,430 143 -

Demographics

Age, mean (SD) 80.1 (8.4) 80.4 (8.5) 0.70

Female Sex, n (%) 885 (63.7) 92 (64.3) 0.88

Baseline clinical characteristics

Current smoker, n (%) 127 (12.0) 16 (14.8%) 0.41

Diabetes, n (%) 263 (20.2) 21 (15.7) 0.21

Antihypertensive treatment, no. (%) 764 (59.0) 67 (50.4) 0.05

Atrial fibrillation, n (%) 445 (32.9) 42 (30.0) 0.49

Previous stroke, n (%) 377 (27.4) 20 (14.2) 0.001

Baseline treatment

ACE-I/ARB, n (%) 35 (20.2) 5(33.3) 0.23

Beta-blocker, n (%) 250 (41.0) 18 (29.0) 0.07

Ca-Inhibitor, n (%) 107 (17.6) 8(12.9) 0.35

Diuretic, n (%) 220 (36.1) 14 (22.6) 0.03

ASA 510 (39.5) 46 (34.9) 0.29

Clopidogrel 45 (4.0) 3(2.5) 0.43

Warfarin 125 (9.7) 14 (10.6) 0.74

Statin 316 (28.1) 19 (16.1) 0.005

Clinical presentation

Radiographic diagnosis 0.88
161 - intracerebral haemorrhage, n -

(%) 199 (14.3) 21 (14.7)

163 - cerebral infarction, n (%) 1143 (82.2) 116 (81.1) -
164 - haemorrhage or infarction, n -

(%) 48 (3.5) 6(4.2)

Level of consciousness 0.09
Fully awake, n (%) 1,023 (78.8) 102 (77.3) -
Lowered but responsive, n (%) 177 (13.6) 25 (18.9) -
Unconscious, n (%) 98 (7.6) 5(3.8) -

Treatment

Thrombolysis, n. (%) 89 (6.6) 11 (8.0) 0.48

Complications & outcome

Duration of admission 10.3 (11.3) 9.1 (8.8) 0.32

DVT, n (%) 8(0.9) 0 0.36

Fracture, n (%) 8(0.9) 0 0.36

Pneumonia, n (%) 47 (5.4) 3(3.4) 0.41

Deceased at 3m., n (%) 310 (21.7) 31(21.7) 1.0

Worsened mobility or deceased at

3months. , n (%) 609 (48.4) 63 (50.0) 0.73

ACE-I: Angiotensin-converting-enzyme inhibitors; ARB: Angiotensin Il receptor blocker;
ASA: acetylsalicylic acid; DVT: deep vein thrombosis; Ca-inhibitors: Calcium channel
inhibitors; SV: systemic vasculitis
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Background: There are known geographical differences in the epidemiology, clinical
presentation, and management of antineutrophil cytoplasmic antibodies (ANCA)-associated
vasculitis. Currently, the pandemic of coronavirus disease 2019 (COVID-19) may provide
additional uncertainty. In this retrospective observational study, we evaluated the phenotypes,
treatments, and outcomes in Europe, Japan, and the United States (US) using contemporary
cohorts of GPA and MPA.

Methods: Patients with new-onset or severe relapse of GPA/MPA as classified by the Chapel
Hill Consensus Conference classification between January 2020 and July 2020 were included
in this study. Patients were enrolled from 7 sites in Europe (72 GPA, 65 MPA), 20 sites in
Japan (19 GPA, 54 MPA), and 5 sites in the US (25 GPA, 19 MPA). We assessed baseline
characteristics including demographics and clinical presentations, treatment regimens, and
glucocorticoid doses in the three regions. End-stage renal disease (ESRD)-free survival at 1
year were compared using the adjusted survival curves.

Results: There was no clear gender difference in GPA/MPA throughout the regions, and
median age [interquartile range (IQR)] was 65 [57-73], 76 [71-82], and 70 [64—76] in Europe,
Japan, and the US, respectively. For each region, patients were numerically older in MPA than
GPA. Regarding atypical ANCA-status, that is, MPO-ANCA positivity in GPA (overall, 31 out of
116) was more prevalent in Japan (58%) and the US (44%) than in Europe (13%); PR3-ANCA
positivity in MPA (overall, 16 out of 138) was more prevalent in Europe (15%) and the US
(21%) than in Japan (3.7%). The frequency of lung involvement in GPA was consistent in each
region, ranging from 52—60%, whereas those in MPA were more common in Japan (69%) than
in Europe (39%) and the US (32%). The frequency of kidney involvement in GPA was
inconsistent: 67% in Europe, 42% in Japan, and 88% in the US, whereas in MPA it was
common in almost all patients in all regions. In Europe, Japan, and the US, the frequency of
use of cyclophosphamide was 57%, 29%, and 34%, and that of rituximab was 63%, 40%, and
86%, the median oral prednisone dose (mg/day) was 40, 40, and 60 at the beginning and 5,
10, and 5 at 6 months, respectively. In Japan, 13 out of 73 patients (18%) were treated with
glucocorticoid alone. The ESRD-free survival rates at 1 year in Europe, Japan, and the US
were 78%, 80%, and 81%, respectively, calculated from the covariate-adjusted survival curves.



Conclusions: Although the investigator's specialty should be considered, there are still
regional differences in remission-induction regimens and glucocorticoid use, perhaps reflecting
the diversity of clinical phenotypes of AAV. In the early stages of the COVID-19 pandemic,
there was no apparent difference in ESRD-free survival among the three regions.

Disclosures: TK received consulting fees from Chugai. AK received consulting fees from
Otsuka, Vifor Pharma, UriSalt, Catalyst Biosciences, and Alexion. DG received consulting fees
from ChemoCentryx and Aurinia. YK received research grants from Asahi-Kasei and Chugai,
and consulting fees from Asahi-Kasei, Chugai, and Pfizer.



45. Occupational exposure and granulomatosis with polyangiitis: new findings by using
a job exposure matrix

Solange Gonzalez Chiappe?, Alfred Mahr?, Ann Knight?
1saint Gallen Kantonsspital, St. Gallen, Switzerland, 2Uppsala University, Uppsala, Sweden

Background: Study of the environmental risk factors of granulomatosis with polyangiitis (GPA)
may be more informative by analysing occupational exposure rather than occupational
categories. We investigated occupational exposure associated with GPA incidence among pre-
selected Swedish workers.

Methods: Data were retrieved from the Knight et al. report on occupational risk factors for
Wegener’s granulomatosis, a case—control study. The authors selected 32 occupations
involving contact with animals and various airway exposures and compared the occupations
held before an index date among GPA cases and general-population controls. For our
purpose, we converted the reported occupations according to the 1968 International Standard
Classification of Occupations and estimated occupational substance exposure by using the
online Canadian Job Exposure Matrix (JEM). Then, substances showing the same relative
frequency between cases and controls in each physicochemical category were combined.
Finally, the frequency of the constituted groups was compared between cases and controls by
chi-square test. P<0.05 was considered statistically significant.

Results: The Knight et al. study identified 392 GPA cases and 3,612 controls holding at least 1
of the 32 studied occupations (odds ratio 1.1, 95% confidence interval 1.0 to 1.3). The JEM
estimated that the 32 occupations were exposed to 136 substances distributed among 6
categories of dusts, liquids, gases and fumes. GPA cases were more frequently exposed to a
combination of organic gases, liquids and vapours and a combination of organic dusts as
compared with controls (31.7% vs 30.5%, p=0.002, and 5.0% vs. 4.6%, p=0.03). Conversely,
controls were more frequently exposed to a combination of inorganic fumes, liquids and
vapours and a combination of inorganic dusts than cases (5.3% vs. 4.9%, p=0.006, and 7.5%
vSs. 6.9%, p=0.003). Cases and controls did not differ in exposure to inorganic and organic
mixtures or inorganic gases (8.6% vs 8.6%, p=0.99, and 8.4% vs 8.2%, p=0.34). The Table
shows substance combinations.

Conclusions: This large and comprehensive study suggests that GPA incidence could be
associated with a combination of organic gases, liquids, vapours and dusts, which agrees with
previously reported associations of the disease with farm, livestock or organic solvent
exposures. Polycyclic aromatic hydrocarbons were highly represented in the organic group and
deserve further investigation as a GPA risk factor. An inverse or no association between GPA
incidence and the combined inorganic substances may be related to their attributed adjuvant
role. Results are more specific in this supplementary analysis as compared with the original
study. However, the population attributable fraction of suggested risk factors for the risk of GPA
seems low. A dose—time response analysis may increase the effects of found associations.



Disclosures: None

Table. Substances retrieved in the job exposure matrix classified by physicochemical properties. Combined substances for case—control

frequency comparisons are in bold and italics.

Organic gases, liquids

Organic dust

Inorganic fumes,

Inorganic dust

Inorganic and

Inorganic gases

and vapours liquids and vapours organic mixtures

Substance % Substance % Sut % Sut % Sut % Sut %
PAHs 25.9 | Wood d. 31.6 | Welding f. 16.0 | Abrasive d. 10.4 | Diesel Eng. e. | 22.1 | Carbon monoxide | 22.8
Petroleum cuts 16.6 | Graind. 16.3 | Metal oxide f. | 11.5 Alumis 10.4 | Engine e. 21.2 | Nitrogen oxides 22.6
MAHs 6.9 Urea formal. 10.3 | Iron f. 6.1 C. asb 10.1 | Other paints 14.1 | Sulphur dioxide 15.6
Al aldehyd. 6.9 Phenol formal. 10.0 | Manganesef. | 6.0 Insulationd. | 9.2 Propane e. 3.1 Amm 12.4
Organic solvents | 6.8 Cellul 3.1 Calcium f. 5.2 Metallic d. 6.7 Soot 27 Hydrog. Sulph. 13.4
Formaldehyde 6.3 Flour d. 14 Aluminium f. | 5.0 Mild steel d. | 6.6 Coal d. 21 Hydrog. chloride 29
Alk Cl-C4 4.3 Starch d. 1.4 Inorg. acids 4.4 Glass f. 6.4 Inks 1.4 Chlorine 0.9
Methane 3.7 Sugar d. 1.3 Chromium f. 4.4 A. asbestos 6.3 Plastic f. 1.1 Hydrogen 0.9
Synth. adhesives | 2.7 Mel. formal. 1.0 Copper f. 4.2 Stainless S. 34 Coal gas 0.7 Chlorine dioxid 0.5
Benzene 2.5 Cotton d. 0.6 Zinc f. 4.2 Brass d. L1 Liquid fuel c. 10.1 | Ozone 4.5
Lubricating oils | 2.5 Furd. 0.6 Nickel f. 3.8 Bronze d. 0.4 Wood paints 8.0 Hydrog. fluoride 3.6
Toluene 2.5 Hair d. 0.6 Tin f. 37 C. Silica 11.8 | Metal coating | 5.3 - -
Al alcohols 0.9 Cork d. 0.2 Sulph. acid 25 Mineral wool | 6.8 Pyrolysis f. 4.9 - -
Ar. alcohols 0.8 Polystyrene 0.2 Caustic sol. 21 Silicon carb. | 5.3 Coke d. 1.8 - -
Al. ketones 0.7 Polyur 0.2 Lead f. 16.0 | Sulfur 5.3 Graphite d. 15 - -
Chl. alkenes 0.5 Isocyanates 0.2 Soldering f. 2.7 - - - -
Phenol 0.5 Plastic d. 6.5 Silver f. 23 - - - -
Methanol 0.3 Fabric d. 4.5 - - - - - -
Isopropanol 0.2 Synthetic fi. 3.9 - - - - - -
Mineral spirits 4.3 Nylon fi. 3.9 - - - - - - - -
VoL 1.8 Organic dyes 0.8 - - - - - - - -
U. Hydrocarbons | 1.7 Cellulose nitrate 0.8 - - - - - - - -
Chl. Alkanes 0.5 - - - - - - - - - -
Cutting fluids 0.3 - - - - - - - - - -
Total 100 100 100 100 100 100

PAHs: polycyclic aromatic hydrocarbons; Al: aliphatic; Synth: synthetic; Ar: aromatic; Chl: chlorinated; VOL: volatil organic liquids, U:
unsaturated, d: dust; formal: formaldehyde; fi: fibre; f: fumes: Inorg: inorganic; A: amphibole; S: steel; carb: carbide; Dies: diesel; e: emissions;
c: combustions; Hydrog: hydrogen; Sulp: sulphide




46. Seasonal incidence of giant cell arteritis or polymyalgia rheumatica

Sebastian Sattui!, Michael Putman?
tUniversity of Pittsburg, Pittsburg, 2Medical College Of Wisconsin, Brookfield, United States,

Background: Prior studies have observed a seasonal pattern in the incidence of both
polymyalgia rheumatica (PMR) and giant cell arteritis (GCA), but neither finding has been
consistently replicated in larger cohort studies or meta-analyses. The objective of this study
was to describe seasonal patterns among incident cases of GCA and PMR.

Methods: A retrospective cohort study was conducted using data from the TriNetX
(Cambridge, MA, USA) electronic health records database, which includes records from
multiple United States health organizations. Patients with GCA were identified using validated
case-finding algorithms (PPV 79%), which required (1) 2 encounters with GCA diagnostic
codes (ICD-9-CM 446.5/ICD-10 M31.6 or M31.5) that occurred at least 30 days apart and (2) at
least one moderate-high dose prednisone prescription (greater than or equal to 20mg/day of
prednisone or one dose of 500mg or greater intravenous methylprednisolone). Patients with
PMR were identified using 2 encounters with a PMR diagnostic code (ICD-9-CM 725/ICD-10
M35.3) at least 30 days apart, any dose of prednisone, and not meeting the criteria for GCA.
The index date was defined as the first date of moderate-high dose prednisone for GCA and
the first date of any prednisone prescription for PMR. Patients who were under 50 years of age
or had less than 1 year of follow up prior to the index date were excluded. The incident rate
ratio (IRR) was calculated using unconditional maximum likelihood estimations and confidence
intervals were calculated using Wald normal approximation intervals.

Results: We identified 1,129 cases of GCA and 17,023 incident cases of PMR who were
followed for 149,005 patient-years prior to their index date of diagnosis. The mean age for
incident cases of GCA was 73.9 years (SD 8.1) and the mean age for PMR was 72.3 (SD 8.5).
Most patients were female (69%% GCA, 59% PMR) and reported white (79% GCA, 85% PMR)
or black (10% GCA, 6% PMR) race/ethnicity. There were no significant differences in the
incidence rate ratio of GCA diagnoses as compared to January-March for April-June (IRR 0.99,
95% confidence interval (Cl) 0.84-1.17), July-September (IRR 1.06, Cl 0.90-1.25), or October-
December (IRR 1.01, CI 0.85-1.19) (Figure 1A). There were also no significant differences in
the incidence rate ratio of PMR diagnoses as compared to January-March for April-June (IRR
1.00, 95% confidence interval (CI) 0.), July-0.96-1.05, September (IRR 1.00, CI 0.), or O0.96-
1.05, or October-December (IRR 0.96, CI 0.92-1.00) (Figure 1A).

Conclusions: In this large analysis of an electronic health records database, there were no
seasonal patterns in the diagnosis of GCA or PMR. These results do not support the existence
of a seasonal pattern in diagnosis for either disease but require validation in a better-
characterized cohort.



Disclosure: Sebastian Sattui receives research funding related to clinical trials by
AstraZeneca (MANDARA). Michael Putman receives research funding related to clinical trials
by Abbvie (SELECT-GCA) and AstraZeneca (MANDARA).
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47. Increased risk of death in patients with double positive serology of anti-GBM
antibodies and ANCA

Karl Emil Nelveg-kristensen?, Nicholas Carlson®’, Christian Torp-Pedersen?3, Jon Waarst
Gregersen?, Elizabeth Krarup®, Per Ivarsen®, Martin Egfjord!, Wiladimir Szpirt*

1Dept. Of Nephrology, Rigshospitalet, Copenhagen University Hospital, Copenhagen,
Denmark, ?Department of Cardiology, Aalborg University Hospital, Aalborg, Denmark,
3Department of Cardiology and Clinical Research, Nordsjaellands Hospital, Hillerad, Denmark,
“Department of Nephrology, SLE and vasculitis clinic, Aalborg University Hospital, Aalborg,
Denmark, °Department of Nephrology, Herlev Hospital, Copenhagen University Hospital,
Herlev, Denmark, éDepartment of Nephrology, Aarhus University Hospital, Aarhus, Denmark,
‘Department of research, Danish Heart Foundation, Copenhagen, Denmark

Background and Aims: Double positivity of anti-GBM and ANCA serology is uncommon but
may represent a distinct disease entity of small vessel vasculitis. Previous research has been
challenged by low disease incidence, and conflicting results pertaining to risk of death and
ESRD. Accordingly, we examined incidence and outcomes based on data from multiple Danish
nationwide healthcare registries.

Method: All patients with incident positive anti-GBM serology between 2013 and 2018 were
identified from 4 of 5 administrative regions in Denmark. Serological positivity was defined as
serum concentrations exceeding the upper reference level. Double positivity was defined by
either presence of PR3-ANCA or MPO-ANCA within a margin of 30 days from inclusion.
Baseline information and clinical diagnoses defined by administrative diagnoses were
subsequently ascertained by cross-referencing of data from the Danish nationwide
administrative registries. Risks of death or ESRD were compared based on adjusted absolute
risk ratios (ARR) and cumulative incidences assessed based on the Aalen-Johansen estimator.

Results: A total of 118 patients with positive anti-GBM serology (4.4 cases/million/year) were
identified. Concomitant ANCA serology was tested in 104 (88.1%), with 39 patients (37.5%)
demonstrating double positivity (20 and 13 patients positive for PR3-ANCA (51.3%) and MPO-
ANCA (33.3%), respectively, and 6 patients positive for all autoantibodies (5.8%)). Mean
follow-up for the total study population was 1.9 (SD £1.6) years. Compared with patients
positive for anti-GBM alone, double positivity was associated with female gender (61.5%,
P=0.02), and more frequent employment of plasma exchange (53.8%, P=0.04). No difference
was observed with regard to age (63.2 years [SD 18.5], P=0.60), and mean anti-GBM
concentration (125.5 [SD 182.4] IU/L vs. 108.9 [SD 212.7] IU/L, P=0.30). One-year mortality
was 17.7% (n=14) in patients positive for anti-GBM alone, and 28.2% (n=11) in patients
positive for both anti-GBM and ANCA. Double positive serology was associated with increased
risk of death (ARR 2.10 [CI 1.20-3.65], P=0.009) (figure); however, there was no difference in
risk of ESRD (ARR 1.28 [0.66-2.50], P=0.46). Of all identified patients, only 32 (27%) were
diagnosed with anti-GBM disease according to ICD10 code (1.2 cases/million/year). In patients
with confirmatory serology and ICD-10 code, 13 (40%) had double positive serology (46.2%
PR3-ANCA and 53.8% MPO-ANCA). In the subset of patients with confirmatory ICD-10 code,



double positivity was associated with male gender (63.2%, P=0.07), numerical lower mean age
(56.1 [SD 25.2], P=0.50), and increased mean anti-GBM concentration (333.3 [SD 278.7] vs
150.7 [SD 146.5] P= 0.026). There was no difference in risk of death or ESRD between the two

groups.

Conclusion: Double positivity of anti-GBM and ANCA serology plausibly defines a distinct
group of patients and is associated with a higher risk of death. While the association between
an ICD10-confirmed diagnosis of anti-GBM disease and anti-GBM serology is well established,
the significance of serology alone remains uncertain.

Disclosures: None

Figure. Mortality in patients with single anti-GBM antibodies and double positive serology
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48. The golden touch: using MIDAS to uncover associations between environmental
factors and vasculitis flare

Daniel Dempsey?, Jennifer Scott?, Mark A Little?, Jason Wyse!
1School of Computer Science and Statistics, Trinity College Dublin, Ireland, 2School of
Medicine, Trinity College Dublin, Ireland

Background: Patients with ANCA Vasculitis are at risk of disease flare. We hypothesise that
flares may be driven by exposure to one or more environmental factors, such as weather
patterns or specific pollutants. Investigating this is challenging because: 1) Flare events can
occur at any time — i.e., they are observed unevenly, unlike environmental data that is gathered
on a fixed periodic basis (e.g., daily). 2) Exposures to environmental factors likely have a
cumulative impact on the risk of flare, and the nature of this cumulative relationship is
unknown. 3) There are many environmental exposures that could impact flare; these need to
be sifted objectively to isolate those that may elevate risk. This work develops a regression
method which can identify correlations between flare risk and cumulative exposures. The
methods are demonstrated on synthetic data constructed by reference to a clinical database of
patients with ANCA vasculitis.

Methods: The method is based on the Mixed Data Sampling (MIDAS) model. We generalised
this method, in a Bayesian framework, to handle unevenly sampled response data, addressing
challenge (1) above. This method incorporates a data-driven approach to determine how an
environmental exposure has a cumulative effect over time, addressing challenge (2). A further
novel generalization we make to MIDAS regression modelling is to incorporate Bayesian
stochastic model search, allowing us to search over the many possible combinations of
environmental factors that could impact flare risk. This can tell us with what probability an
environmental factor had any influence on a flare event. We illustrated the current state of the
model with results from a synthetic data simulation study. The response data was simulated to
be heavily imbalanced (20% positive events, 80% non-events) to reflect the real-life rarity of
flare events. We also simulated many 'pollutants’, but only two of which actually influenced the
occurrence of synthetic flares. This was repeated 12 times to evaluate how closely the model
can retrieve the parameters we used to create the data.

Results: The results for the two synthetic pollutants that generated the flares are given in
figure 1. The algorithm was highly effective at filtering out the junk pollutants, though note that
these results are based on a somewhat idealised scenario. A potential problem can arise from
the sometimes periodic (or seasonal) nature of time series. Other simulations revealed that the
method may have difficulty determining over what lags the effect is distributed when seasonal
peaks occur close together. Regardless, even in such cases, the algorithm was still able to
ascertain an effect, which is the important feature.

Conclusions: We have described a regression method for quantifying the time-lagged
association between an unevenly sampled response variable and evenly sampled covariates.
This approach was developed to uncover a correlation between the probability of a subject



suffering a flare event and their environmental exposure, but we envisage the approach being
useful for many other applications.

Disclosures: None
Figure 1. The 12 simulation results (in grey), their overall average (in blue) and the actual

value (in orange) for the two non-junk synthetic pollutants. The plot displays the inferred
Distributed Lag Functions.
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49. Seasonal Variation in GCA

Leah Rooney?, Lorraine O'Neill*, Eamonn Molloy?
1St Vincent's University Hospital, Dublin 4, Ireland

Background: Giant Cell Arteritis (GCA) is the most common primary systemic vasculitis in
adults, occurring in individuals over age 50, most frequently in women (3:1, F:M) and in those
of Northern European descent. While genetic factors likely contribute to the increased
incidence in Northern Europe, environmental triggers are also likely to play a role. Cyclical and
seasonal fluctuations in incidence have been demonstrated in some cohorts. It is plausible that
environmental triggers may play a role in inducing vascular inflammation but may also
contribute to the differing patterns of disease seen in GCA. Aim: The objective of this study is
to investigate the seasonal variation in the incidence of GCA.

Methods: This study used data from the St Vincent’s University Hospital GCA registry of 340
patients who were prospectively recruited from three hospital sites, in Dublin, over a 7-year
period. We looked at month and year of onset of GCA symptoms and the variation in clinical
phenotype at diagnosis, investigating for trends based on season of diagnosis.

Results: We had complete data for 5 years: 2012-2016 inclusive. Over these 5 years, 306
patients were diagnosed with GCA, 65% females and 35% males with a mean age of 71.
Based on the date of onset of symptoms, we found an overall peak in the incidence of GCA in
late spring / early summer and another smaller peak in late autumn / early winter. 64%
presented with uncomplicated cranial GCA, 22% of patients had an ischaemic complication at
diagnosis, 11% of patients presented with PMR with subclinical vasculitis and 3% with only
constitutional symptoms. We did not observe any seasonal variation in these phenotypes.

Conclusion: We found a seasonal variation in the incidence of GCA with peaks in the late
spring / early summer and late autumn / early winter. Following on from this study, by using
data from the international TABUL and DC VAS datasets, we aim to investigate further the
seasonal, cyclical and geographical variation in incidence in GCA.

Disclosures: None
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50. Hospital-Based Frequencies of Primary Vasculitides at Eastern Mediterranean: A
Longitidunal Analysis at 7th year

Ertugrul Cagri Bolek?, Gizem Ayan!, Ummusen Kaya Akca!, Emine Erkantarci Levent!, Zehra
Ozsoy?!, Gullu Sandal Uzun', Emine Duran?, Emre Bilgin!, Gozde Kubra Yardimci!, Zeynep
Balik!, Levent Kilicl, Yelda Bilginer!, Sule Apras Bilgen?!, Seza Ozen!, Omer Karadag?;
'Hacettepe University Vasculitis Research Centre, Ankara, Turkey

Background: Primary vasculitides are very rare diseases and distribution of vasculitides differ
according to geographic region. Since October 2014, vasculitis patients diagnosed in any
departments of Hacettepe University Hospitals are prospectively recorded in University
Vasculitis Research Centre (HUVAC) database. Distribution of patients at 2" year was
presented in 2017. This study is aimed to report the 7t year results and to compare with them
with 2"d year data.

Methods: All patients are re-evaluated according to the 2012 revised Chapel Hill nomenclature
criteria. Pediatric patients fulfilled the Ankara 2008 criteria for the respective childhood
vasculitis. Electronic patient records are periodically searched for the possible vasculitis
patients having any of the 10th revision of the International Statistical Classification of
Diseases (ICD-10) code for the particular vasculitides. Recently we are also recording
vasculitis mimickers.

Results: A total of 2464 patients were recruited until 24" November 2021. 514 (20.9%) of them
were pediatric patients. The most frequently seen vasculitis among adult patients was Behcet's
Disease whereas in pediatric patients it was HSP/IgA Vasculitis (Table). Granulomatous
polyangiitis (GPA) was the most common small vessel vasculitis in adults. Takayasu arteritis
was more frequent than giant cell arteritis among the adult patients. No differences was found
in the comparison of distribution of vasculitides 2" year with 7t year (p>0.05 for all).

Conclusions: Distribution of vasculitides at 2" and 7" year was similar. Thus we suggest that
this is a true reflection of vasculitides in our country. Behcet's Disease is the most frequent
vasculitis as expected. However, Takayasu arteritis is more common than GCA in adult
patients. GPA is the most common small vessel vasculitis in adulthood. IgA vasculitis and
Kawasaki’s disease were frequently seen paediatric vasculitis.

Disclosures: No disclosures related to this abstract.
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Table. Longitidunal distribution of vasculitides among adult and paediatric patients (%)

ADULT PEDIATRIC
April 2016 Nov 2021 April 2016 Nov 2021
(n=677) (n=1661) (n=205) (n=500)
Variable vessel | o\ ot'c syndrome,% 519 519 25.3 15.8
vasculitis
Large vessel | Giant cell arteritis,% 4.6 5.4 0 0
vasculitis Takayasu'’s arteritis,% 12.3 10.9 29 3.4
Medium vessel | Kawasaki disease,% 0 0 16.6 14
vasculitis PAN,% 3.4 3.1 3.9 6.6
AAV,% 11.6 121 1.5 1.0
s GPA% s 90 « 83 « 10 « 08
Small vessel » EGPA% « 20 . 31 . 05 . 02
vascullts . MPA% . 06 . 07 e 0 e 0
IgA vasculitis 4.0 3.8 449 52.8
Others
ingl
(single organ, 12.1 127 49 6.2
secondary
vasculitis etc.)
Mimickers | 289 14

90




51. Kawasaki Disease in Japan: A spatiotemporal evaluation of epidemiological features
and linkage to wind-borne agents

Alejandro Fontal?, Sofya Podzniakoval, Silvia Borras?, Lidia Cafias?, Roger Curcoll?, Josep-
Anton Morgui?, Atsushi Matsuki, Xavier Rod6*

!Climate and Health (CLIMA) Program, Barcelona Institute for Global Health (ISGlobal),
Barcelona, Spain, 2Universitat Politécnica de Catalunya, Barcelona, Spain, 3Kanazawa
University, Kanazawa, Japan, °iCREA, Barcelona, Spain

Background: Kawasaki Disease (KD) is an acute systemic vasculitis that mainly affects
children younger than 5 years old. Although KD has been diagnosed in over 60 countries
across several continents, its incidence is the highest in East Asia, particularly in Japan. After
more than five decades since its discovery and active research, the etiology of KD is yet to be
elucidated. Recent studies have analyzed the association between KD and diverse
environmental factors, with some advances pointing towards a relevant role of the atmospheric
transport of a wind-borne agent triggering the disease. While some candidates have been
proposed, the actual nature of this agent(s) is still unknown. We sought to characterize the
seasonal dynamics in KD incidence for all of Japan and across its 47 prefectures, and to
propose etiological candidates driving these dynamics.

Methods: Onset and admission dates of 393,376 KD patients in Japanese hospitals from 1970
to 2018 were collected from the biennial nationwide epidemiological surveys of KD in Japan.
For cases during the 1979-2018 period (369,480), the prefecture of the hospital of admission
was also collected. 92 weekly air samples were measured at the Noto Ground-based Research
Observatory (NOTOGRO), at the tip of the Noto peninsula in the Ishikawa prefecture in Japan,
from August 2014 to March 2016. These samples were subsequently analyzed for the
concentrations of 57 different metals, general PM1, PM2.5 and PM10 content was quantified,
and DNA was extracted and sent for metagenomic analysis to quantify abundances of bacterial
and fungal clades. A combination of classical time-series methods such as modified ARIMA
models and spectral analysis are used to decompose the epidemiological series data into its
trend and seasonal components at different frequencies. To study association between the
measured environmental variables and KD incidence, a combination of lagged correlation
analyses and more complex methods such as Scale Dependent Correlation (SDC) are used.

Results: KD incidence in Japan data shows a strong increasing trend from 2000 onwards, with
a marked yearly seasonal effect with maxima in January/February and minima in
October/November. The amplitude of the yearly seasonal component has also been increasing
together with the trend. The features observed at the national level are consistent for the data
of most prefectures when stratifying the epidemiological records at the regional level. The
temporal variability of several of the measured environmental factors were found to be
moderately associated with the temporal changes in incidence of KD in the region, more so
when considering transient couplings between the variables.

Conclusions: The coherence between the trend and seasonal patterns of KD incidence in
Japan and among its individual prefectures points towards a common source potentially driving
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the etiology of the disease. The coherences between some of the environmental factors and

the temporal changes of incidence in the disease warrant further and deeper study, ideally at
higher temporal resolutions.

Disclosures. None
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52. Analysis of flares in a single centre cohort of Eosinophilic Granulomatosis with
Polyangiitis patients

Roberto Rios Garcés?, Sergio Prieto-Gonzalez!, José Hernandez-Rodriguez?, Maria C. Cid?,
Georgina Espigol-Frigolé?!

lvasculitis Research Unit, Department of Systemic Autoimmune Diseases, Hospital Clinic de
Barcelona, IDIBAPS, University of Barcelona, Barcelona, Spain

Background: Eosinophilic granulomatosis with polyangiitis (EGPA) is a heterogeneous
disease with a variable, relapsing course. Real-world data regarding specific characteristics of
flares in these patients are scarce. We aim to describe and analyse the flares presented in a
single-centre cohort of EGPA patients.

Methods: Medical charts of EGPA patients diagnosed since 2008 were reviewed to describe
demographics, clinical characteristics at diagnosis and at flare, number of flares, disease
activity at flare, treatment of the flares, damage accrual, and laboratory results. The definition
of flare was the same used in the MIRRA trial®.

Results: A total of 38 EGPA patients were diagnosed since 2008 and followed regularly at our
department. All the patients fulfilled both the ACR/EULAR newly released classification criteria
and the MIRRA trial classification criteria for EGPA. Nineteen of them were male and 19 were
female, with a mean age of 54.6 years. Baseline characteristics, along with an in-depth
description of flares are summarized in table 1. A total of 190 flares were registered in 31 of 38
patients during a cumulative follow-up of 256.77 years, while in the remaining 7 patients
without flares the cumulative follow-up accounted for a total of 28.55 years. Thus, the yearly
rate of flares was 0.74. The main clinical symptoms at flare were asthmatic (77% of flares),
followed by ear, nose and throat (ENT) symptoms (34% rhinitis, 24% sinusitis) being those that
may be attributable to vasculitis (alveolar haemorrhage, peripheral nervous system
involvement, nephritis, skin purpura, or arthritis) the least frequent (less than 5%), together with
constitutional symptoms (around 5%). Lab tests could be requested in a minority of cases
when the patients were symptomatic, relying the diagnosis of flare on the clinical judgement of
the treating physician. When eosinophils (requested only in 50 flares), CRP (52 flares) and
ESR (30 flares) were evaluated, in almost half of the tests (26 flares for eosinophils; 27 flares
for CRP; 20 flares for ESR) the results were within normal ranges. ANCA were the least
requested test (only in 27 flares), being positive by immunofluorescence also in half of the tests
(14 flares). The mean dose of prednisone at the moment of flare was 8.95 mg/day. All the
flares required an increase in the dose of prednisone, with a mean increase of 20.69 mg/day of
prednisone, reaching mean doses up to 29.59 mg/day to treat the flare.

Conclusions:

The main characteristics of the flares of a well-defined cohort of EGPA patients were
described. Asthma was the most common cause of flare (77% of flares), followed by ENT
symptoms, being those attributable to vasculitis the least common. Lab test regarding
eosinophils, CRP, ESR or ANCA were normal/negative in up to half of the tests. Flares
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occurred already at medium doses of prednisone and required high increases of prednisone
doses for its treatment, which was the main treatment.

Disclosures: Maria C Cid has received consulting fees from GSK, Abbvie and Janssen, a
research grant from Kiniksa Pharmaceuticals and lecturing fees from Vifor and GSK. Georgina
Espigol-Frigolé has received consulting fees from Janssen.

Baseline characteristics at diagnosis

Age at diagnosis, mean (range, £SD)

54.6 (26.3-84.0, £12)

years
Male, n (%) 19 (50%)
Female, n (%) 19 (50%)
BVAS, mean (range, SD) 13 (0-33, 8)
VDI at 1* year of follow-up, mean 1.67 (0-6)
(range)
VDI at last year of follow-up, mean 3.00 (0-9)
(range)
General characteristics of the flares
Flares, n 190
Patients with flares, n 31/38
Flares per patient, mean (range) 6.3 (1-30)

Total length of follow-up, years (range
per individual patient)

285.3 (0.33-14.08)

In patients with flares | In patients without flares

256.8 (0.80-14.08) 28.6 (0.33-9.67)

Yearly rate of flares 0.74
BVAS at flare, mean (range, SD) 3(1-28, 3)
Symptoms at flare
Asthma, n of flares (%) 147 (77%)
Fever, n of flares (%) 11 (6%)
Weight Loss, n of flares (%) 2 (1%)
Pulmonary Infiltrates, n of flares (%) 9 (5%)
Pleural Effussion, n of flares (%) 4 (2%)
Skin Involvement, n of flares (%) 1 (1%)
Rhinitis, n of flares (%) 64 (34%)
Paranasal Sinuses Involvement, n of
flares (%) 40 (21%)
Peripheral Nervous System Involvement,
n of flares (%) 9(5%)
Cardiomiopaty, n of flares (%) 1 (1%)
Renal Involvement, n of flares (%) 0 (0%)
Arthralgias, n of flares (%) 10 (5%)
Arthritis, n of flares (%) 1(1%)
Myalgias, n of flares (%) 10 (5%)

Lab

results at flares

Eosinophils*, mean (range, SD) cells x10°

1377 (0-24680, 3698)

CRP**, mean (range, SD) mg/dL
ESR", mean (range, SD) mm/h

2.3(0-26.2, 4.21)
20 (4-100, 20.3)

ANCA™ positivity (IIF) 14/27
PANCA (IIF) 13
CcANCA (IIF) 0

Anti-MPO titters, mean (range)

208 (18.5-588.7)

Treatment of flares

PDN dose at flare, mean (range) mg/day

8.95 (0-50)

Increase of PDN, mean (range) mg/day

20.63 (5-90)

*: Only requested in 50 flares; **:0nly requested in 52 flares; : Only requested in 30 flares; ™:

Only requested in 27 flares
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53. Data quality in ANCA-associated vasculitis: an analysis of the FAIRVASC registries

Matthew Rutherford!, Hannelore Aerts?, Raissa de Boer3, Karl Gisslander3, Francois Dradin?,
Zdenka Hruskova®, Ms. Dagmar Jager®, Krzysztof Wojcik’, Jennifer Scott®, Matthew Henry?®,
Kris McGlinn®, Lucy Hederman?®, Dipak Kalra?, Neil Basu?!, Mark A Little°

Ynstitute of Infection, Immunity and Inflammation, University of Glasgow, Glasgow, United
Kingdom, European Institute for Innovation through Health Data, Gent, Belgium, Division of
Rheumatology, Department of Clinical Sciences, Lund University, Lund, Sweden,
“Telemedicine Technologies, Liége, Belgium, Liége, Belgium, *Centre for Clinical Studies,
Freiburg University Medical Centre, Freiburg, Germany, ®Department of Nephrology, First
Faculty of Medicine, Charles University and General University Hospital in Prague, Prague,
Czech Republic, ‘Department of Internal Medicine, Jagiellonian University Medical College,
Krakow, Poland, 8Trinity Health Kidney Centre, Trinity Translational Medicine Institute, Trinity
College Dublin, Dublin, Ireland, SADAPT Centre, Trinity College Dublin, Dublin, Ireland

Background: The FAIRVASC project seeks to federate the data of seven ANCA-associated
vasculitis registries across Europe using semantic web technology. A high standard of data
quality (DQ) is required for the types of data analysis planned for the FAIRVASC architecture.
We sought to design and implement a DQ assessment of the FAIRVASC registries.

Methods: A Data Quality Group was established within the consortium. This group consisted
of individuals from a variety of specialist backgrounds including clinician scientists, health
informaticians, statisticians and computer scientists. DQ domains selected for evaluation were
Uniqueness, Consistency, Completeness and Correctness. These dimensions were prioritised
by investigator consensus from a pool of nine candidate dimensions drawn from the literature
and assessed using statistical methods and tools developed through prior published research.
A DQ worksheet was designed using an iterative approach. A representative at each registry
used the worksheet to evaluate their local registry DQ.

Results: Registry participants identification numbers were 100% unique across all seven
registries. Consistency of data class was 100% across all measured variables. Consistency on
logic testing was 99.9% across all registries. Completeness was 94.3% across all registries.
Correctness was still under assessment at the time of this report. Where missing data were
present due to an assessed variable not being present in a registry dataset, these were
removed prior to analysis. Percentages represent the mean of summary percentages reported
for each registry as a whole and were not adjusted for registry size.

Conclusions: This analysis demonstrated a high level of DQ across the initial seven
FAIRVASC registries. The registry data were therefore deemed highly suited to FAIRVASC
objectives including epidemiological analysis of European data and cluster analysis to
determine novel disease phenotypes. Future work will include a DQ improvement process with
multiple potential objectives such removal of duplicates, selection of highest quality records,
imputation of missing values, re-entry of data and increased specificity of registry metadata.
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54. FAIRVASC: A semantic web approach to rare disease registry integration

Kris Mcglinn!, Matthew Rutherford?, Karl Gisslander, Lucy Hederman?, Mark A. Little!, Declan
O'Sullivan! *ADAPT Centre Trinity College Dublin, Ireland,, YInstitute of Infection, Immunity and
Inflammation, University of Glasgow, Glasgow, United Kingdom, 3Division of Rheumatology,
Department of Clinical Sciences, Lund University, Lund, Sweden

Background: Rare disease data is often fragmented within multiple heterogeneous siloed
regional disease registries, each containing a small number of cases. These data are
particularly sensitive, as low subject counts make the identification of patients more likely,
meaning registries are not inclined to share subject level data outside their registries. At the
same time access to multiple rare disease datasets is important as it will lead to new research
opportunities and analysis over larger cohorts.

Methods: To enable this, two major challenges must therefore be overcome. The first is to
integrate data at a semantic level, so that it is possible to query over registries and return
results which are comparable. The second is to enable queries which do not take subject level
data from the registries.

Results: To meet the first challenge, this paper we present the FAIRVASC ontology to manage
data related to the rare disease anti-neutrophil cytoplasmic antibody (ANCA) associated
vasculitis (AAV), which is based on the harmonisation of terms in seven European data
registries. It has been built upon a set of key clinical questions developed by a team of experts
in vasculitis selected from the registry sites and makes use of several standard classifications,
such as Systematized Nomenclature of Medicine - Clinical Terms (SNOMED-CT) and
Orphacode. It also presents the method for adding semantic meaning to AAV data across the
registries using the declarative Relational to Resource Description Framework Mapping
Language (R2RML). To meet the second challenge, a federated querying approach is
presented for accessing aggregated and pseudonymized data, and which supports analysis of
AAV data in a manner that protects patient privacy. For additional security, the federated
querying approach is augmented with a method for auditing queries (and the uplift process)
using the provenance ontology (PROV-O) to track when queries and changes occur and by
whom.

Conclusions: The main contribution of this work is the successful application of semantic web
technologies and federated queries to provide a novel infrastructure that can readily
incorporate additional registries, thus providing simultaneous access to harmonised data
relating to unprecedented numbers of patients with rare disease from nearly 10,000 patients
with vasculitis, while also meeting data privacy and security concerns.
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55. The Birmingham Vasculitis Activity Score (BVAS) Ontology

Kris Mcglinn!, Gaye Stephensi, Raashid Lugmani?, Jennifer Scottt, Sepideh Hooshafzal,
Declan O'Sullivani, Lucy Hedermani, Mark A. Littlel;
IADAPT Centre TCD, Dublin, Ireland, 2University of Oxford, UK

Background: The Birmingham Vasculitis Activity Score (BVAS) is a validated tool for
assessment of disease activity in patients with different forms of vasculitis. It is used as an
internationally recognised tool in vasculitis clinical trials, real world data collections, registries
and in routine clinical practice. While BVAS is standardised, there is no standard approach to
representing BVAS data within registries and currently no machine-readable digital description
of the BVAS standard. The Web of Data is an initiative to make data open and interconnected,
stored and shared across the World Wide Web using web technologies. An ontological
description of BVAS, based on these technologies, will therefore serve two purposes. The first
is to provide a structure for storing and publishing BVAS data in a way that can be queried over
the web, thus supporting semantic interoperability between registries for the purpose of doing
analysing federated data SNOMED-CT. Efforts are currently underway to make vasculitis
registries across Europe and Australia interoperable and machine readable. These make it
possible to add additional semantics using standard classifications, thereby allowing
automated and standardised mapping of BVAS data to the pattern of organ involvement in
patients with vasculitis.

Methods: The ontology was developed using a standard methodology using freely available
and open-source tools. In addition, a set of R2ZRML mappings have been developed for
uplifting Anti-neutrophil cytoplasmic antibody (ANCA) associated vasculitis (AAV) BVAS data
into Resource Description Framework (RDF), along with a set of samples SPARQL queries for
guerying this data.

Conclusion: This ontology will support exposure of BVAS data in a machine readable and
FAIR manner.

Disclosure: None.
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56. Different epidemiologic profiles of systemic vasculitis between two referral centers
from Brazil and Peru

Alexandre Wagner Silva de Souza!, Eduarda Zarur!,Victor R. Pimentel-Quiroz?3, Alfredo
Sanchez-Torres?, Manuel Ugarte-Gil?>3, Emilia Inoue Sato?!

!Department of Medicine, Rheumatology Division - Escola Paulista de Medicina, Unifesp, S4o
Paulo, Brazil, Department of Rheumatology, Hospital Nacional Guillermo Almenara Irigoyen,
EsSalud, Lima, Peru, *Universidad Cientifica del Sur, Lima, Peru

Background: Little is known about the epidemiologic features of systemic vasculitis in South
American countries. This study aims to compare the prevalence of systemic vasculitides in two
vasculitis referral centers from Brazil and Peru.

Methods: This is a descriptive cross-sectional study performed in two vasculitis referral
centers from Brazil and Peru. All patients above 18 years of age with at least 6 months of
follow-up and who met classification or diagnosis criteria for the most common systemic
vasculitides were included in the study. Demographic data were also collected.

Results: A total of 562 patients with systemic vasculitis were analyzed, 345 (61.4%) of them
from Brazil and 217 (38.6%) from Peru. The frequency of Behget’s disease (37.9% vs. 1.8%; p
< 0.0001), Takayasu arteritis (TAK) (25.2% vs. 6.9%; p < 0.0001), and giant cell arteritis (9.8%
vs. 0.9%; p < 0.0001) was significantly higher in the Brazilian center compared to the Peruvian
center. On the other hand, the frequency of microscopic polyangiitis (MPA) (67.3% vs. 2.8%; p
< 0.0001) and renal-limited vasculitis (2.8% vs. 0.0%; p = 0.009) was significantly higher in the
Peruvian center. No significant differences were found between both centers concerning
granulomatosis with polyangiitis (GPA) (13.0% vs. 14.8%; p = 0.567), polyarteritis nodosa
(4.0% vs. 1.8%; p = 0.146), cryoglobulinemic vasculitis (3.1% vs. 0.9%; p = 0.081), eosinophilic
granulomatosis with polyangiitis (2.8% vs. 2.3%; p = 0.670), IgA vasculitis (0.5% vs. 0.0; p =
0.850) and urticarial vasculitis (0.2 vs. 0.5%; p = 0.740). At diagnosis, Brazilian patients with
TAK, GPA and MPA were younger than Peruvian patients. No differences were found
regarding the age at disease presentation for the other systemic vasculitides (Table 1). The
female gender is predominant amongst patients with systemic vasculitis from both countries.

Conclusions: Significant epidemiologic differences in the frequency of systemic vasculitis are
observed between a vasculitis referral center from Brazil and from Peru. MPA is the most
frequent vasculitis in the Peruvian center while BD and TAK are the most common forms of
vasculitis in the Brazilian center. Further studies are needed to unravel if these differences are
due to genetic and/or environmental factors.

Disclosures: None.

Table 1. Demographics features of vasculitis patients from Brazil and Peru.
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Age at

vasculitides diagnosis Female gender o F:M ratio
(years)
Brazil Peru Brazil Peru Brazil Peru
31.0 415

Behget's disease (24.8- (35.5- 0.073 62.7% 75.0% 0.253 1.6:1.0 3.0:1.0
41.0) 49.0)

Takayasu 289 36.9

arteritis + + 0.013* 88.9% 95.2% 0.219 7.7:1.0 19.0:1.
134 127

Giant cell 710705

arteritis (60.8- (68.0- # 59.6% 100.0% 0.493 1.4:1.0 1.0:0.0
78.0) 73.0)

Granulomatosis  45.3  55.3

with polyangiitis ~ * + 0.001* 63.0% 52.9% 0.244 1.8:1.0 1.1:1.0
144 144

Microscopic 48.6 60.5

polyangiitis + + 0.0003* 75.0% 71.5% 0.769 3.0:1.0 2.5:1.0
17.3 11.6

Eosinophilic 50.2 48.0

granulomatosis + : 0.786 72.7% 20.0% 0.105 2.6:1.0 0.2:1.0

. +15.6

with polyangiitis ~ 14.2

Polyarteritis 29.2 415

nodosa + + 0.250 47.0% 50.0% 1.000 0.8:1.0 1.0:1.0
18.6 18.9

Cryoglobulinemic 56.5 43.0

vasculitis (40.5- (42.0- # 81.8% 50.0% 0.324 6.0:1.0 1.0:1.0
64.5) 44.0)
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57. Drug Associated ANCA Vasculitis: A Single Center Experience

Anushya Jeyabalan?, Pravarut Nithagon!, Reza Zonozi!, Zach Wallace?, William Pendergraft3,
Emma Tillyer, Karen Laliberte!, John Niles?

!Division of Nephrology, Massachusetts General Hospital, Boston, United States, 2Division of
Rheumatology, Massachusetts General Hospital, Boston, United States, 3Integrative Medical

Clinic Of North Carolina, Durham, United States

Background/ Objectives: The trigger that induces antineutrophil cytoplasmic antibodies
(ANCA) that lead to systemic vasculitis is largely unknown. Over the years, there have been
associations noted between certain drugs and ANCA associated vasculitis; primarily
hydralazine, propylthiouracil (PTU), methimazole, cocaine adulterated with levamisole,
minocycline, and more recently, allopurinol. The aim of this study was to further elucidate the
characteristics of the correlation between these drugs and detection of ANCA.

Methods: We conducted a retrospective analysis of 3997 patients from 1989-2021 with a
newly detected ANCA test for myeloperoxidase (MPQO) and/or proteinase-3 (PR3) antibodies at
the Massachusetts General Hospital (MGH) ANCA laboratory. For each new ANCA-positive
patient, a limited discussion was held with the ordering clinician to review implications of the
positive test and to identify exposure to any suspected culprit drugs at the time of positive
ANCA test. Electronic medical records of cases managed at MGH were also reviewed.

Results: Of the 3997 patients (mean age: 73 years, 60% female) with a newly positive ANCA
test from 1989 to 2021, 434 patients (mean age: 68 years, 63% female) were found to have
exposure to one or more culprit drugs prior to detection of ANCA, representing 11% of the total
cohort. Hydralazine exposure was noted in 149/434 (34.3%) of patients, cocaine/levamisole
exposure in 107/149 (24.7%) patients, with the remainder of patients with PTU (50/434,
11.5%), minocycline (46/434, 10.6%) and methimazole (14/434, 3.2%) exposure. We found 68
of 434 patients (15.7%) were treated with allopurinol prior to a positive ANCA test. MPO-ANCA
positivity was a predominant feature in the drug-associated cohort, representing 378/434 (87%)
of drug associated cases. The median MPO titer in the drug-associated cohort was 5 times
higher compared to the median MPO titer of the total ANCA positive cohort. The median MPO
titer of the hydralazine group was 15 times higher compared to the entire cohort. 34 of 59
patients (57.6%) with double positive MPO and PR3-ANCA had a culprit drug exposure prior to
ANCA detection.

Conclusions: The true prevalence of drug-associated cases is likely underrepresented as
medication exposure at the time of a positive ANCA test were unknown in many cases. Our
data suggest that patients with high MPO-ANCA titers and/or double positive MPO and PR3-
ANCA should be investigated for any of these likely culprit drugs.

Disclosures: None
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MPO-ANCA PR3-ANCA MPO- and PR3- MPO-ANCA titer

ANCA
n (%) n (%) median (IQR), units*
n (%)
Total ANCA positive 3997 2804 1134 98
cohort (100) (70.2) (28.4) (1.4) (22 - 511)
Drug-associated ANCA 434 378 22 34 524
cohort (11) (87.1) (5.1) (7.8) (50— 2455)
Hydralazine 149 145 1 3 1433
(34.3) (97.3) (0.7) (2) (222 -7578)
Cocaine/levamisole 107 73 11 23 1332
(24.7) (68.2) (10.3) (21.5) (207 —4525)
Propylthiouracil 50 44 1 5 178
(11.5) (88) (2) (10) (59 -1152)
Methimazole 14 14 0 0 19
(3.2) (100) (0) (0) (12-71)
Minocycline 46 39 4 3 37
(10.6) (84.8) (8.7) (6.5) (15-131)
Allopurinol 68 63 5 0 205
(15.7) (92.6) (7.4) (0) (54 —2234)

Table 1: Analysis of drug-associated ANCA vasculitis patient cohort.
n = number, IQR = interquartile range
* = upper limit of positive MPO assay range set at 5.6 units
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58. Disease modifying anti-rheumatic drug (DMARD) therapy laboratory monitoring for
toxicity in rheumatology patients

Raashid Lugmani?, Miss Krystie Driver?, Alexa Escudero’, Maria Mirza!, Kevin Paddon?, Brian
Shine!, Anushka Sonit
lOxford University Hospitals NHS Trust, Oxford, United Kingdom

Background/ Objectives: Review of blood results for monitoring DMARDs is performed
manually in our department and subject to human error with up to 200 starters per month. In the
last 6 months at least 3 patients have had abnormalities which were missed, highlighting a
significant clinical risk. The aim of the project was to develop, test and implement an automated
algorithm to detect and act on significant blood abnormalities in patients starting DMARD therapy
for a range of rheumatic diseases, including vasculitis.

Methods: We created a system to automatically analyse laboratory results supplied by our
laboratory according to threshold values recommended by the British Society for Rheumatology
(BSR). We imported data into a specifically designed database to provide analyses based on
BSR guidelines. The data are immediately ready for review by a clinician, grouped as: normal,
mildly abnormal (exceeding the upper or lower limit of normal for our laboratory), missing
(individual values not recorded), or abnormal (outside the threshold values advised by the BSR);
records with consecutive results showing a trend towards abnormality are also recorded. The
clinician has the responsibility to review all records and endorse them after taking appropriate
action where required.

Results: We tested the system on 2 cohorts of 100 and 227 sets of blood tests respectively and
confirmed that it is more rapid and robust than a manual process. We compared each record
with a manual evaluation of the data on a spreadsheet. We identified more abnormalities using
the new system than were found on manual inspection (29% vs 10%, Chi square P<0.001). The
manual inspection took 3 hours to prepare the data for evaluation; the new system performed
the same task in under 1 minute. Table 1 shows the summary data for 100 test records, assessed
manually and then using the algorithm, followed by real data using 1347 records from 395
patients initiating DMARDs (requiring action on 0.67% of all records: 2 missing results and 7
significantly abnormal results; in a further 7.4%, trending values were detected). Subsequent
manual inspection of the test records defined as abnormal by the algorithm confirmed that the
new system had correctly identified abnormalities in every case.

Conclusions: We have developed a blood monitoring system for patients initiating DMARDSs,
capable of processing up to 10,000 results per session. The system is practical, more efficient,
and more accurate than a manual process for DMARD monitoring for any patients receiving
immunosuppressive therapies.

Disclosures: None
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Table 1. Analysis of blood results

N (total | Norm | Mildly Signific | Trendi | Abnormal/ | Abnorma
no of al abnorm | ant ng no action / action
records) al missing | values | required required
values

Test data 100 90 0 - - 0 10

set 1

(manual)

Test data 100 71 0 0 - 0 29

setl

(algorithm)

Live data 1347 1017 | 129 2 99 93 7

(algorithm)

103



59. Giant Cell Arteritis Hospital Standards (GHOST) - Mapping Specialised services for
GCA care across England
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"PMRGCAUukK, London, United Kingdom, Nottingham University Hospitals NHS Trust,
Nottingham, United Kingdom, °Leeds Institute of Rheumatic and Musculoskeletal Medicine,
University of Leeds, Leeds, United Kingdom, °Birmingham Neuro-Ophthalmology Unit,
University Hospitals Birmingham NHS Foundation Trust, Birmingham, United Kingdom,
1School of Health and Social Care, University of Staffordshire, Stafford, United Kingdom,
12Aintree University Hospital, Liverpool, United Kingdom, **Ophthalmology Department, King's
College Hospital, London, United Kingdom, **Manchester Royal Eye Hospital, Manchester,
United Kingdom, **University Hospitals Bristol and Weston NHS Foundation Trust, Bristol,
United Kingdom, **Queen Elizabeth Hospital, Gateshead, United Kingdom

Background: The end objective of this project is to map services essential to delivering high
quality care in Giant Cell Arteritis (GCA) across England, identifying gaps in provision and
thereby hopefully help to remove inequalities. To do this however, there must first be
agreement on what these best practice services and standards are.

Methods: A steering committee was formed comprising 18 expert representatives from each of
the 13 clinical regions in England, and included rheumatology, ophthalmology, allied health
professional and patient representation. A modified Delphi process was commenced with each
member initially providing 5 aspects of service they felt were essential for best practice GCA
care. From the 65 answers, the common themes were identified by creation of a word cloud
and then condensed into domains of practice. These domains were then ranked by each
member in order of perceived importance. The top 10 domains taken forward for further review
were clinical pathways, patient access, Rheumatology involvement, Ophthalmology
involvement, ultrasonography provision, temporal artery biopsy provision, PET-CT scan
provision, glucocorticoid treatment, patient education and multi-disciplinary team working.
Domains identified as separate areas but not quite making it into the top 10 were Tocilizumab
provision, audit and governance and research. With the later 2 in particular, it was felt these
are overarching principles which should run through all aspects of clinical work. Group
consultation was undertaken to discuss the relevant aspects, and from this, 3 quality metrics
and 1 summary statement were devised for each domain. Rheumatology and Ophthalmology
provision were amalgamated, as it was felt these were equally as important, with similar
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requirements. On the first pass of voting all except ‘patient access’ achieved over 75%
agreement amongst the steering committee members. After group consultation and
amendment, ‘patient access’ also achieved the minimum 75% agreement cut-off.

Results: The final statements can be seen in table 1 below.
Discussion: By devising specific quality metrics in addition to the recommendation statements
above, it is envisaged these standards can be easily used as an audit tool to identify gaps and

development needs in GCA services.

Disclosures: None

Table 1. Final summary statements for each domain of best practice care for GCA.

Domain Statement of recommendation

Clinical pathways

11

There should be an established pathway for
the investigation and care of individuals with
suspected GCA, which is agreed across
primary and secondary care, with clear entry
and exit points, and clear time frames for
initiation of investigations and glucocorticoid
treatment.

Patient access

Patients with suspected new or relapsing disease should
always be able to access a clinician with appropriate expertise
or a helpline, leading to a preliminary management plan within
24 hours of patient access and a definitive review within 2

working days.

Rheumatology &
Ophthalmology
provision

12

There should be nominated leads in
rheumatology and ophthalmology with an
interest in GCA who coordinate care,
collaborate with the other specialities in the
hospital, and run dedicated CTD/Vasculitis
clinics for follow-up of patients with GCA.

Ultrasonography
provision

1.3

Diagnostic ultrasonography for GCA should be
adequately resourced with high-quality
equipment and cross-cover to ensure that it is
not dependent on a single machine or
operator. Diagnostic ultrasonography for GCA
should be performed within 7 days of starting
prednisolone and the images should be
reported using validated definitions and stored
in the medical records.

Temporal artery
biopsy

14

Temporal artery biopsy provision should be
adequately resourced and should not be
dependent on a single surgeon. The biopsy
should be of an adequate size, harvested
within 4 weeks of starting prednisolone and
reported in a standardised manner.

treatment

PET scan provision 1.5 PET scan for large vessel vasculitis should be
done within 7 days of the request and reported
by an experienced radiologist.

Glucocorticoid 1.6 There should be a provision and protocol for

intravenous glucocorticoid. The shared care of
oral prednisolone should include a written
tapering plan and monitoring of complications
of long-term glucocorticoid therapy.
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60. Trends in Hospital Admissions in People with ANCA-associated Vasculitis Before
and During the COVID19 Pandemic
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Digital, United Kingdom

Background/ Objectives: People with ANCA-associated vasculitis (AAV) have high rates of
hospital admissions for their vasculitis. They may have emergency admissions at the time of
diagnosis, or day case admissions to receive immunosuppressive treatment. We describe the
trends in emergency and day case admissions over the past 9 years, and the effect of the
COVID-19 pandemic.

Methods: We extracted Hospital Episode Statistics data for the financial years 2012/13 to
2019/20, publicly available from NHS Digital, and supplemented these with provisional data for
2020/21 from the National Congenital Anomaly and Rare Disease Registration Service, using
their legal permissions (CAG 10-02(d)/2015) because the publicly available data had not been
released yet. We extracted all emergency and day case admission rates with ICD-10 codes for
each AAV subtype: granulomatosis with polyangiitis, microscopic polyangiitis and eosinophilic
granulomatosis with polyangiitis (M313, M317 and M303 respectively), in the primary position
denoting main admission diagnosis. We used England population estimates from the Office for
National Statistics as the denominator for rates. We calculated Poisson confidence intervals to
guantify the difference in rates across the financial years between 2012/13 and 2020/21.

Results: Rates of day case admissions per 1,000,000 for AAV increased from 49.1 (95% ClI
47.2 - 50.9) in 2012/13 to 63.3 (95% CI 61.2 - 65.4) in 2019/20, then decreased by 26.4% to
48.6 (95% CI 46.7 - 50.4) in 2020/21 (see table). The trends in emergency admissions were
relatively unchanged between 2012/13 and 2019/20 (mean 6.7 per 1,000,000), and there was
no significant decrease in emergency admissions during the COVID-19 pandemic in financial
year 2020/21.

Conclusions: Day case admission rates increased between 2012/13 and 2019/20 but
decreased during the COVID-19 pandemic. Emergency admission rates for people with AAV
remained relatively unchanged, despite the context of the significant disruption and
reconfiguration of healthcare services. Further research using patient-level data is needed to
establish whether the reduction in day case activity is due to fewer people being diagnosed
with new or relapsing disease, and therefore fewer remission induction infusions being
administered, or due to postponement of planned remission maintenance treatment due to
perceived risk from COVID-19 infection. Alternatively, the reduction in day case admissions
may reflect a change in clinical practice to preferentially use oral rather than IV agents. All of

106



these changes in healthcare delivery may have future consequences both for clinical practice
and individual patient care and outcomes post-pandemic.

Disclosures: P. Lanyon: received funding for research from Vifor Pharma. FAP has received
funding for research from Vifor Pharma.

Table: ANCA associated vasculitis (AAV)** crude incidence rates by financial year
Year English Emergency | Day case Emergency Day case crude
population | admissions | admissions Admissions - admissions -
rate per rate per
1,000,000* 1,000,000*
2012/13 53493700 410 2624 7.6(6.9-8.4) 49.1 (47.2 - 50.9)
2013/14 53865800 406 2795 7.5(6.8-8.3) 51.9(50.0 - 53.8)
2014/15 54316600 398 2658 7.3(6.6-8.0) 48.9 (47.1-50.8)
2015/16 54786300 368 2504 6.7 (6.0-7.4) 45.7 (43.9 - 47.5)
2016/17 55268100 365 2953 6.6 (5.9-7.3) 53.4 (51.5-55.4)
2017/18 55619400 329 2901 5.9(5.3-6.6) 52.2(50.3-54.1)
2018/19 | 55977200 330 3450 5.9(5.3-6.5) 61.6 (59.6 - 63.7)
2019/20 | 56287000 350 3564 6.2 (5.6-6.9) 63.3(61.2 - 65.4)
2020/21 | 56550000 385 2746 6.8 (6.1-7.5) 48.6 (46.7 - 50.4)
*Crude incidence rate (95% confidence interval)
**AAV includes microscopic polyangiitis (MPA), eosinophilic granulomatosis with polyangiitis (EGPA)
and granulomatosis with polyangiitis (GPA).

107



61. Time to diagnosis after referral to a hospital of ANCA-associated vasculitis patients
in the Netherlands

Ebru Dirikgil*, Jacqueline Jonker?, Sander Tas?, Cornelis Verburgh?, Darius Soonawala?,
Elisabeth Hak?, Hilde Remmelts®, Daphne IJpelaar®, Goos Laverman’, Abraham Rutgers?,
Jacob van Laar®, Hein Bernelot Moens’, P. Verhoeven??, Ton Rabelink?!, Willem Jan Bos!!,
Onno Teng?

!Leiden University Medical Center, Leiden, Netherlands, 2Amsterdam University Medical
Center, Amsterdam, Netherlands, *Spaarne Gasthuis, Haarlem, Netherlands,
“Hagaziekenhuis, Den Haag, Netherlands, *Meander Medisch Centrum, Amersfoort,
Netherlands, °Groene Hart hospital, Gouda, Netherlands, ‘Ziekenhuisgroep Twente, ,
Netherlands, 8University Medical Center Groningen, Groningen, Netherlands, *University
Medical Center Utrecht, Utrecht, Netherlands, *°Dutch Vasculitis Foundation, Silvolde,
Netherlands, 1*St. Antoniusziekenhuis, Nieuwegein, Netherlands

Background:_Diagnosing patients with anti-neutrophil cytoplasmic antibody (ANCA)
associated vasculitis (AAV) can be challenging due to its rarity, complexity and wide variety of
symptoms. Diagnostic delay may lead to delayed treatment potentially leading to progressive
disease and chronic damage. Few studies have addressed real-life diagnostic pathways to
identify opportunities to improve the diagnostic phase for AAV patients. Therefore, we
evaluated the diagnostic phase of AAV patients in the Netherlands.

Methods: This study is a retrospective, observational study of electronic medical records data
in hospitals focusing on diagnostic procedures during the first assessment until diagnosis.
Results:_ 230 AAV patients in 9 Dutch hospitals diagnosed with mainly granulomatosis with
polyangiitis (73%) and generalized disease (72%) with major organ involvement (kidney, heart,
lungs and nervous system) were included. First assessments upon hospital presentation was
performed by a specialist in internal medicine (including nephrology) (52%), pulmonology
(14%), ear-nose-throat (ENT; 13%) and rheumatology (10%). The median time to diagnosis
after referral was 13 days [IQR 2-49] with a difference between patients with generalized and
non-generalized disease (9 days [IQR 1-43] vs 22 days [IQR 3-73], p=0.094). The median time
to diagnosis after referral in patients with their first assessment by a specialist from internal
medicine was 6 days [1-25], rheumatology 14 days [4-45], pulmonology 15 days [5-70] and
ENT 57 days [16-176] (p=0.004). A total of 219 biopsies were performed in 187 patients (81%).
Histopathological support for AAV diagnosis was observed in 86% of kidney biopsies (84/98),
64% of lung biopsies (14/22), 34% in ENT biopsies (21/61) and 30% of skin biopsies (7/23).

Conclusion: In the Netherlands, AAV is predominantly diagnosed and managed by specialists
from internal medicine. Diagnostic delay was associated with non-generalized disease and
ENT-involvement as presenting symptom. Additionally, ENT biopsies had a very low diagnostic
yield in contrast to kidney and lung biopsies. Awareness of these data and a multidisciplinary
approach with early referral to internal medicine when AAV is suspected in difficult-to-diagnose
cases may help reducing delay in AAV diagnosis.

Disclosures: none
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Figure 1. A Kaplan Meier curve of the in-hospital time to diagnosis (days) of patients primarily
assessed by a specialist from internal medicine (blue), rheumatology (red), ear-nose-throat
(ENT; green) and pulmonology (orange).
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62. Characterisation of systemic vasculitis outcomes across a nation: do different
models of care matter?

Enock Havyarimana?, Matthew Rutherford!, Warren James?, Prof Corri Black?, Neil Basu?,
Rosemary Hollick®

1College of Medical, Veterinary and Life Sciences, University of Glasgow, Glasgow, United
Kingdom, ?Aberdeen Centre for Health Data Sciences, University of Aberdeen, Aberdeen,
United Kingdom, 2Aberdeen Centre for Arthritis and Musculoskeletal Health, University of
Aberdeen, Aberdeen, United Kingdom

Background/Objectives: Care models employed to manage systemic vasculitis typically vary
between regional health care systems. It is unknown if such differences result in geographical
variation in outcomes. In this population based national study of individuals with ANCA
associated vasculitis (AAV) and Giant Cell Arteritis (GCA) we aimed to explore geographical
variation in key outcomes across the nation of Scotland where variation in regional vasculitis
care models are known to exist.

Methods: Patients’ 216 years with = 1 ICD-10 code for AAV [Granulomatosis with Polyangiitis
(GPA) - M31.3; Microscopic Polyangiitis (MPA) - M31.7; Eosinophilic granulomatosis with
polyangiitis (EGPA) - M30.1] or GCA [M31.5 and M31.6] between 1996 and 2021 were
identified from the population based Scottish hospitalisation registry (>90% population
coverage). Each patient was matched with up to 5 general population controls (with a previous
record of hospital admission) by age (+/-2 years), sex and health service region of residence.
Incidence rates of serious infection, cardiovascular and cancer rates for AAV and GCA cohorts
compared to matched controls were analysed using Poisson regression, adjusted for age, sex,
deprivation and population density metrics. In each cohort, a stratified analysis per health
board of treatment compared incident rate ratios (IRRs) for clinical outcomes across health
service regions in Scotland, to the national average. We assessed heterogeneity in outcomes
between health service regions using I? (index of heterogeneity).

Results: A total of 1943 patients with AAV (median age 61.2 years [IQR 49.5 — 70.9]; 50.2%
male) and 9715 population controls (median age 61.3 years [IQR 49.4-70.7]; male 50.2%)
were identified with a median follow up time of 6.6 and 8.4 years respectively. Risk of serious
infection requiring hospital admission, cardiovascular disease and cancer was higher in AAV
patients than in matched controls (serious infection: IRR 2.24 [95% confidence interval (CI)
1.91, 2.62]; cardiovascular disease: IRR 1.98 [95% CI 1.65, 2.38]; cancer: IRR 1.78 [95% CI
1.60, 1.98]. 7107 patients with GCA (median age 75.2 years [IQR 68.1-81.3]; 28.2% male) and
10,030 hospital controls (median age 75.3 years [IQR 68.1-81.3]; male 28.2%) were identified
with a median follow up time of 5.3 and 6.0 years respectively. Risk of serious infection,
cardiovascular disease and cancer was higher in GCA patients than in matched controls
(serious infection: IRR 2.04 [95% confidence interval (Cl) 1.87, 2.23]; cardiovascular disease:
IRR 1.71 [95% CI 1.57, 1.88]; cancer: IRR 1.64 [95% CI 1.55, 1.74]. There was significant
geographical heterogeneity in some outcomes across health boards compared to the Scottish
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average, particularly for cardiovascular disease in AAV (1?2 = 68.5%, p=0.000), and serious
infection in GCA (1% = 84.9%, p=0.000), see Figure 1.

Conclusions: There is geographical variation in key clinical outcomes for AAV and GCA
patients across health service regions in Scotland. These findings emphasise the importance

of identifying key elements of care models underpinning effective care for patients with
systemic vasculitis to support regional service planning and improve outcomes.

Disclosures: None

Figure 1. Clinical outcomes in AAV and GCA across health service regions in Scotland
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63. Characterising AAV and GCA vasculitis services across UK and Ireland — priorities
for collaborative care

Allyson Egan?, Raashid Lugmani?, Neil Basu3, Mark Little4, Peter Lanyon®, Rosemary Hollick®
1UKIVAS Care Pathways, Dublin, Ireland, ?Nuffield Department of Orthopaedics.
Rheumatology and Musculoskeletal Science, University of Oxford, Oxford, United Kingdom,
3College of Medical, Veterinary and Life Sciences, University of Glasgow, Glasgow, Scotland,
“Trinity Health Kidney Centre, Tallaght and Beaumont Hospitals, Dublin, Ireland, *Nottingham
University Hospital NHS Trust, Nottingham, United Kingdom, ®Aberdeen Centre for Arthritis
and Musculoskeletal Health, University of Aberdeen, Aberdeen, Scotland

Background/ Objectives: The Vasculitis Outcomes In relation to Care Experience Study
(VOICEYS), aims to understand the key patterns of service configuration underpinning effective
care. In collaboration with the UK and Ireland Vasculitis Society (UKIVAS) and the Scottish
Systemic Vasculitis Network (SSVN), an online questionnaire explored a range of service
features including size, service model, human resources, facilities, organisation and processes
of care.

Methods: Vasculitis services across nephrology and rheumatology in 87 UKIVAS sites, plus 11
Scottish regional health boards, were approached to complete the survey between Nov 2020
and June 2021.

Results: We received 59 responses from 51 Trusts/Health Boards across Scotland (n=11),
England (n=33), Wales (n=2), and Ireland (n=5). This included an equal split of respondents
from nephrology and rheumatology working across a range of healthcare settings; teaching
hospitals, tertiary referral centres, and district general hospitals. 2/3rds said their service was
recognised by NHS England as a specialised centre. 86% had a local care pathway for GCA
and 63% had a local care pathway for AAV. 73% were able to see vasculitis patients for follow
up at least weekly; 19% daily; and 23% indicating less frequent follow up (monthly or less).
Vasculitis patient were seen in a range of different clinics; dedicated/subspecialty plus other
clinics that included general and/or flare clinics. 41% held joint vasculitis clinics with other
specialties, most commonly rheumatology, nephrology, ENT and respiratory, and a smaller
number with dermatology and ophthalmology. 30% held parallel clinics with a broader spread
of specialties, predominately rheumatology, nephrology, ENT and respiratory. In patient
management of vasculitis was mainly under the care of individual specialties, with a smaller
proportion reporting the presence of a dedicated in-patient vasculitis team or review team. 80%
have the opportunity to discuss vasculitis patients at an MDT; most commonly local speciality
meetings, followed by local primary vasculitis and regional vasculitis MDTs. As an outcome of
MDTs, almost 50% reported proposing changes in patient management; 30% recommending
prescription of biologics; 25% requesting additional investigation; 25% recording MDT
outcomes to their health board/trust. All respondents had the ability to provide biologic and
cytotoxic infusions, the majority of which was available within their own specialty day unit or
use of another day unit facility (average wait time for urgent cases 2.7 days (range 1-10 days)).
52% have Specialist Nurses working directly within their vasculitis service. Activities included,;
infusion delivery, nurse-led clinics and patient advice line. 94% have staff trained to administer
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cytotoxic therapy, and 70% would find a regional or training module helpful. 88% enter data to
a national registry, mostly commonly by research nurses senior clinicians and research
assistants. 48% have a local database, most commonly completed by senior clinicians.

Conclusions: Priorities for services include support for; specialist nurse led care, delivery of
timely biologics/cytotoxic infusions, and support for MDT meetings. Other priorities in light of
the COVID-19 pandemic include support for remote care delivery and hybrid care pathways.
From the survey we have identified key pillars of service underpinning effective care for

patients with systemic vasculitis to support regional service planning and improve outcomes.

Disclosure: None
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64. Tertiary referral Autoimmune Inpatient Service: Multi-professional model of care
addressing key milestones in patient care

Allyson C. Egan?, Cheng Boon?, David R.W. Jayne!
lvasculitis and Lupus Clinic, Addenbrooke's Hospital, University of Cambridge, United
Kingdom

Background/ Purpose: The multi-disciplinary Vasculitis & Lupus Service at Addenbrooke’s
Hospital Cambridge, is composed of the Outpatient Clinic Service, the Inpatient Autoimmune
Service and the Academic and Education Section. Close liaison between the inpatient and
outpatient services facilitates rapid access to consultation, therapies, admission and discharge
for patients. The Autoimmune inpatient service has a designated on-call Consultant and
Registrar, with a specialist interest in autoimmune disease, comprising of Nephrologists and
Rheumatologists. On-call responsibilities include the direct management and consults service
for inpatients with autoimmune disease and those in whom the diagnosis is suspected and
require diagnostic input and expertise.

Methods: The inpatient service was reviewed for 8 weeks with the aim to delineate the
inpatient population, the reasons for admission, demographics, diagnosis, interventions, length
of stay and weekly turnover. It sought to investigate key constituitive components inputting to
the Inpatient Autoimmune service, to capture multi-organ specialist review and the workings of
a multi-disciplinary service.

Results: Regarding in-patients, 28 were under the direct care of the service during the 2-
month study. The median age was 59 years (46-69), 19 (67.9%) were female and 9 (32.1)
were male. The median length of stay was 6.5 days [IQR 5-12.75], the range was 2-43 days.
For in-patients with a pre-existing diagnosis of autoimmune disease (n=18), this included
vasculitis (n= 9, 50%), lupus (n=4, 22%), unconfirmed (n= 3, 16%) and rheumatoid arthritis (n=
1, 5.6%). The referral source for their admission was clinic (n=15, 53.6%), the emergency
department (n=8, 28.6%), and transfer from other hospitals (n=5, 17.9%). The reason for their
admission was related to autoimmune disease activity in 16 (57%) — relapse (4), newly
diagnosed (6) or diagnostic work-up (6). In a further 12 patients (42%) — 7 had infections, 1 hip
fracture, 2 DVT/PE and 2 Gl bleeds. 7 (25%) had evidence of an acute kidney injury at
presentation. 3 had renal biopsies, 4 line insertions for dialysis and 4 patients had PLEX.
Patients had inter-disciplinary review by 17 other specialities, with respiratory review most
frequent (13%), followed by rheumatology and haematology (11%). During the period of the
study, none of the patients required intensive care. The median number of patients seen per
day was 6 [IQR 4.75 — 6.25], with a median number of 4 inpatient admissions [IQR 3-6] and 1
consult [1-2]. The median number of new admissions per month was 10.5 [IQR 9.75-11.25]
and new consults reviewed per month 7.5 [IQR 6.25-8.25], with the number of discharges 13
per month. Regarding the 15 consults cases that were seen over two months, the reason for
referral was to confirm the diagnosis of autoimmune disease in 40%, review for consideration
of a possible diagnosis of autoimmune disease in 27% and to provide management advice in
33 with a known pre-existing autoimmune disease. The referring disciplines were respiratory
(27%), general medicine (20%), obstetrics and gynaecology (13%), neurology, rheumatology,
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ENT, emergency department and gastro-enterology (7%), other hospitals (7%).

Conclusion: The in-patient service was directly responsible for inpatient care and for the
provision of a consultation service within the hospital, regionally and nationally. The service
provided expertise in newly suspected vasculitis to both confirm and exclude the diagnosis.
Multi-disciplinary organ management was engaged by the vasculitis team ensuring a timely
coordinated management approach for patients. The inpatient service enabled rapid inpatient
admission to facilitate early commencement of treatment, with discharge to vasculitis clinic
minimizing inpatient stay, and implementing a longer term outpatient management plan.

Disclosures: David Jayne’s disclosures of commercial conflicts for companies with marketed

products for 2021 are: Astra-Zeneca, Aurinia, BMS, Boehringer-Ingelheim, GSK, Janssen,
Novartis, Roche/Genentech,Takeda & Vifor. AE, CB have nothing to declare.

Table 1. The In-patient Vasculitis Service at the Vasculitis and Lupus Unit, Addenbrooke’s
Hospital, Cambridge.
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Reproductive Health & Management

65. Comparing birth-rates, gestational diabetes and non-standard deliveries between
Takayasu Arteritis patients and a general population

David Groves'?, Megan Rutter'3, Peter Lanyon®3, Matthew Grainge!, Myron Odingo!?, Mary
Bythell?, Jeanette Aston?, Sarah Stevens?, Jennifer Hannah#, Justin Mason®, Fiona Pearce??
1School of Medicine, University of Nottingham, Nottingham, United Kingdom, 2NCARDRS,
NHS Digital, Leeds, United Kingdom, 3Rheumatology, Nottingham University Hospitals NHS
Trust, Nottingham, United Kingdom, “Rheumatology, King's College Hospital NHS Foundation
Trust, London, United Kingdom, ®National Health & Lung Institute, Imperial College London,
London, United Kingdom

Background: Takayasu arteritis (TAK) is a chronic, inflammatory vasculitis of the aorta and
primary branches, particularly prevalent in women of childbearing age. We studied pregnancy
outcomes for women with TAK compared to the general population.

Methods: All people in England with an ICD-10 diagnostic code for TAK from 1997/98 to
2020/21 were identified from Hospital Episode Statistics (HES) using National Congenital
Abnormality and Rare Disease Registration Service (NCARDRS) data (CAG 10-02(d)/2015).
To improve precision of estimated date of diagnosis, we used an English Hospital case register
of 122 people with TAK and analysed all HES admissions occurring between the clinically-
confirmed diagnosis date and the first TAK ICD-10 code. We identified codes which indicated
likely TAK-related activity, and then applied these to the whole NCARDRS cohort. Maternity-
related ICD-10 and OPCS-4 code admissions after the estimated diagnosis date were extracted
and age-specific values were calculated for number of births, TAK patient years and birth rates.
ONS published national data was used for comparison.

Results: We identified 1,437 people with TAK. Between 2001 and 2021, there were 133
babies born (129 singleton, 2 twin births, no stillbirths) to 85 mothers. Mean maternal age at
first delivery was 32.2 years (SD 5.3, median 33.2), above the UK mean of 27.8. See the table
for age-specific birth rates compared to a 2019 general population. Overall birth rate in women
with TAK was 62.5% of the national England/Wales rate. Gestational diabetes (GDM) was
present in 13/131 deliveries (9.9%) but large variation in UK prevalence estimates makes
national comparison difficult. Mothers with GDM had median age of 37 and delivery was by C-
section in 9/13 cases. For non-GDM, 50% (95% CI: 41%, 59%) were C-section, significantly
higher than the UK level of 26%. 12% were vacuum and/or forceps assisted deliveries,
approximately equal to the general population.

Conclusions: The birth rate in women with TAK is lower than the general population and C-
section rates higher. Causes are complex and might include personal choice, physician
recommendation or reduced fertility related to disease activity or cytotoxic treatment. These
findings highlight the importance of equitable access to specialist pre-conception counselling

116



for people with rare autoimmune diseases.

Disclosures: None

Table 1.

Age-specific birthrates for Takayasu Arteritis in England compared to a national population

Rates are per 1000 patient years with 95% Poisson C!
Patient years is time between diagnosis and end of follow up

Deliveries include one twin birth

Boldface = a statistically higher rate than females with TA (p<0.05)
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Females with TA England & Wales 2019 Delivery method
Ages Numbler Patient Numlber of Rate Nurrl)ber population | Rate N
of babies | years patients of births

12-19 1 191 53 5.2(0.1,29.2) 17,683 | 2,597,046 6.8 | C-Section 68

20-24 9 339 96 | 26.5(12.1,50.4) 86,260 1,791,201 48.2 | Vacuum 9

25-29 27 585 161 | 46.2 (30.4,67.2) | 172,301 1,970,004 87.5 | Forceps 7

30-34 51 802 202 | 63.6 (47.3,83.6) | 207,331 2,004,089 | 103.5 Other 48

35-39 34 924 234 | 36.8 (25.5,51.4) | 120,559 1,978,036 60.9 TOTAL 132
40-44 11 980 256 | 11.2(5.6,20.1) 26,700 | 1,799,995 14.8
45 - 49 0 936 250 0.0 (0.0, 3.9) 2,228 1,978,611 1.1
133 4,757 1,252 | 28.0(23.4,33.1) | 633,062 | 14,118,982 | 44.8




66. Takayasu’s Arteritis and Pregnancy: A Meta-analysis

Aine Gorman?, Leah Rooney?, Matthew Turk!, Louise Moore?, Celine O'Brein3, Caroline
Brophy3, Anne Clohessy3, Eamonn Molloy!?, Lorraine O'Neill*?, Fionnuala M. Mc Auliffe3,
Douglas J. Veale!?

1St Vincents University Hospital, Dublin, Ireland, 2Our Lady’s Hospice and Care Services,
Harolds Cross, Ireland, *Perinatal Research Centre, Obstetrics and Gynaecology, School of
Medicine, University College Dublin and National Maternity Hospital, Dublin, Ireland

Background: Takayasu’s arteritis is a systemic autoimmune disease characterised by a large
vessel vasculitis. It is characterised by inflammation of vessel walls which can lead to stenosis,
occlusion, dilation, or aneurysm formation. It usually affects women of childbearing age, with
90% of patients diagnosed < 30 years of age, and previous studies suggest it is associated
with adverse pregnancy outcomes. There is a vast discrepancy within the literature; some
studies suggest preeclampsia occurring in 4.5% of patients, while others suggest a rate of
61%. The purpose of our work was to determine the prevalence of both maternal and foetal
outcomes in patients with Takayasu’s arteritis through a systematic review and meta-analysis.

Methods: We performed a systematic review of the literature using Medline, Web of Science,
and the Cochrane library from their inceptions until March 26, 2021, to identify studies that
reported pregnancy outcomes in patients with Takayasu’s arteritis. Demographic information,
maternal outcomes, foetal outcomes, prednisolone use, and information on disease activity
were extracted from studies. Two authors independently selected the studies, extracted the
data and assessed for risk of bias.

Results: Our systematic review identified 6638 abstracts, of which 23 articles were included.
The miscarriage rate was 11 [7-16] % and an intrauterine death rate of 1[0-3] %. Preeclampsia
was reported in 10[7-12] % of patients (Figure 1). Preterm delivery occurred in 15[12-19] %.
New hypertension in pregnancy was reported in 12[8-16] %. Intrauterine growth restriction
occurred in 16[10-21] % of pregnancies. The prevalence of caesarean sections among
Takayasu patients was 28 [22-28] % (Figure 2). In terof foetal outcomes, low birth weight was
associated with 16[10-21] % of live births (Figure 3). Flares of vasculitis occurred in 11[8-15] %
of patients. The prevalence of caesarean sections, preterm birth and preeclampsia increased
over the time.

Conclusions: There is a high prevalence of both maternal and foetal adverse outcomes in
pregnant patients with Takayasu’s arteritis, who require careful management by a
multidisciplinary team during pregnancy.

Disclosures: none
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Figure 1: Prevalence of preeclampsia in Takayasu’s arteritis patients

Prevalence Prevalence
Study or Subgroup Prevalence SE Weight IV, Random, 95% CI IV, Random, 95% CI
Abisror 2018 0.07 0.011 9.8% 0.07 [0.05, 0.09] -
Alpay-Kanitez 2019 0.025 0.004 10.5% 0.03 [0.02, 0.03] =
Bortolotto 2018 0.185 0.036 5.4% 0.18 [0.11, 0.26] -
David 2020 0.125 0.031 6.2% 0.13 [0.06, 0.19] -
Gudbrandsson 2017 0.027 0.004 10.5% 0.03 [0.02, 0.03] =
Ishikawa 1982 0.121 0.021 8.0% 0.12 [0.08, 0.16] -
Jesus 2012 0.091 0.027 6.9% 0.09 [0.04, 0.14] -
Kanitez 2013 0.095 0.021 8.0% 0.10 [0.05, 0.14] -
Kirshenbaum 2018 0.05 0.011 9.8% 0.05 [0.03, 0.07] -
Mehta 2013 0 0.003 10.6%  0.00[-0.01, 0.01]
Mohammad 2015 0.143 0.054 3.3% 0.14 [0.04, 0.25] —
Shama 2000 0.458 0.093 1.4% 0.46 [0.28, 0.64] —_—
Suri 2010 0.595 0.098 1.3% 0.59 [0.40, 0.79]
Tanacan 2019 0.182 0.039 5.0% 0.18 [0.11, 0.26] -
Wong 1983 0.579 0.133 0.7% 0.58[0.32, 0.84] I —
Zhang 2017 0.231 0.064 2.6% 0.23[0.11, 0.36] I
Total (95% CI) 100.0% 0.10 [0.07, 0.12] ¢

Heterogeneity: Tau? = 0.00; Chi? = 259.77, df = 15 (P < 0.00001); I = 94%
Test for overall effect: Z = 8.14 (P < 0.00001)
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67. Fertility, Early Menopause, and Pregnancy outcomes of patients with Takayasu’s
arteritis

Arzu Taghiyeva?!, Doc. Levent Kiligt2, Murat Cagan?®, Ertugrul Cagri Bolek!2, G6zde Kiibra
Yardimcit2, Ozgur Ozyuncu?, Sule Apras Bilgen'?, Omer Karadag'?

!Division of Rheumatology, Department of Internal Medicine, Faculty Of Medicine, Hacettepe
University, Ankara, Turkey, 2Hacettepe University Vasculitis Research Centre, Ankara, Turkey,
3Division of Perinatology, Department of Obstetrics and Gynaecology, Faculty Of Medicine,
Hacettepe University, Ankara, Turkey

Background: Reproductive health of Takayasu’s arteritis (TA) is an important issue since it is
commonly seen at childbearing ages. Systemic inflammation and used treatments in TA, may
affect male and female reproductive organs leading to infertility, maternal and fetal morbidity
and also early menopause. A novel proposed disease clusters for TA (C1: Abdominal
Predominant, C2: Aortic Arch Predominant, C3: Focal Disease) was recently published.
Pregnancy complications might differ among these subtypes. Objectives: We aimed to
evaluate the fertility, early menopause and pregnancy (PG) outcomes of TA patients before TA
diagnosis and after TA diagnosis. Additionally, pregnancy morbidities after TA diagnosis, were
detail analysed for each TA cluster.

Methods: In the prospective database of the Hacettepe University Vasculitis Research Centre
(HUVAC), 202 TA patients (female =184) meeting the 1990 ACR criteria were registered by the
end of February 2020. Demographic and clinical features, comorbidities, distribution of
vascular involvement, obstetrical histories and outcomes were retrospectively evaluated.

TA patients were classified according to a novel proposed disease clusters (C1: Abdominal
Predominant, C2: Aortic Arch Predominant, C3: Focal Disease). Infertility was defined as not
being able to get pregnant after one year (or longer) of unprotected sex. Menopause before the
age of 45 was defined as early menopause (EM).

Results: 120 patients who could be reached out gynaecological records and marriage status,
were included into the study. Of 96 married TA patients, 12(12.5%) had infertility. We identified
235 pregnancies in 82 female TA patients (beforeTA diagnosis: 200 pregnancies, after TA
diagnosis: 35- two patients were diagnosed during pregnancy. Compared to before TA
diagnosis, maternal complications were significantly more common in after TA group [22
(11.0%) vs. 9 (25.7%), p=0.048]. Most frequent maternal complication was gestational
hypertension and was seen in 4 (12.1%) patients (Table 1). Fetal complications were frequent
in both before and after TA diagnosis [21.5%vs.34.2%, p=0.18 respectively] and seen as
prematurity, IUGR and LBW. According to novel disease subsets, afterTA patients classified
into C1 (n=3; 15.7%), C2 (n=9; 47.3%) and C3 (n=6; 31.5%). One patient could not be
classified. There was no difference for the obstetrical outcomes among these subgroups.

20 (16.7%) of 120 patients had early menopause.

Conclusion: Compared to general population in Turkey, infertility (12.5% vs. 8.1%) and early
menopause ratios (16.7% vs. 7.6%) seem to be increased in TA patients. (1,2). Pregnancies

after TA diagnosis had more maternal complications. Fetal complications were more frequent

120



not only after TA but also before TA diagnosis. Chronic inflammation even before TA diagnosis

might have impact on increased infertility and fetal complications.

Table 1.
Pregnancies Pregnancies
Before TA (n=200) After TA (n=35)
Number of Patients 71 19
Age at first pregnancy 21.7 (5.0) 27.6 (5.0)
Age at TA diagnosis, years mean (SD) 38.2 (13.1) 24.0 (6.6) Not performed
leeasg duration, year mean (SD) (TA NA 4.2(3.6)
diagnosis-1. Pregnancy)
Comorbidities/CV Risk factors n(%) n (%) p
- Smoking 22 (31) 3(15.8)
- Dyslipidaemia 14 (19.7) 1(5.3) ~0.05
- Hypertension 29 (40.8) 9 (47.4)
- Diabetes mellitus 8 (11.3) 0 (0)
Maternal Complications n (%)
Numbgrs .of pregnancies with any maternal 22 (11.0) 9(25.7) 0.048
complications
- Gestational hypertension 6 (3.0) 4(12,1)
- PROM 6 (3.0) 1(3.0)
- GDM 0 (0) 1(2.9)
- Bleeding (Antepartum/postpartum 6 (3.0 2 (6.1
- Preecla?ni)sia P PSP ) 0 E0.0; 0 E0.0; Not performed
- Infection 5(2.5) 1(3.0)
- Placenta previa 0 (0) 1(3.0)
- Placental abruption 0 (0) 0 (0)
Fetal Complications n (%) p
Numbers of pregnancies with any fetal complications 43 (21.5) 12 (34.2) 0.180
- LBW 16 (8.0) 6 (18.2)
-IUGR 20 (1.0) 6 (17.1)
- Preterm birth 13 (6.5) 7(21.2)
- CNS complications 2(1.0) 1(3.0)
- Cardiovascular complications 3(1.5) 0 (0)
- RDS_BPD 4 (2.0 0 (0
- NICU admission 12((6.(3) 1 (:(%.())) Not performed
- Other 5(2.5) 0 (0)
- Neonatal death 5(2.5) 0 (0)
- Retinopathy of prematurity 1(0.5) 0 (0)
- Necrotizing enterocolitis 0(0) 0 (0)
- Stillbirth 7 (3.5) 0 (0)
Delivery n (%) P
Vaginal delivery 128 (64) 6 (18.2) <0.001
Cesarean delivery 24 (12) 15 (42.9) <0.001
Spontaneous abortus 21 (10.5) 7 (21.2) 0.088
Termination of pregnancy 18 (9.0) 7(21.2) 0.061

rupture of membranes, RDS: Respiratory distress syndrome

Abbreviations: BPD: Bronchopulmonary dysplasia, CNS: Central nervous system, GDM: Gestational diabetes mellitus, 1U:
Intrauterine. IUGR: Intrauterine growth restriction, LBW: Low birth weight, NICU: Neonatal Intensive Care Unit, PROM: Premature
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68. A meta-analysis of pregnancy outcomes in Behcet's Disease

Leah Rooney?, Aine Gorman?, Matthew Turk?, Louise Moore?, Eamonn Molloy!?, Lorraine
O'Neill*2, Fionnuala M. Mc Auliffe3, Douglas Veale'?

1St Vincent's University Hospital, Dublin 4, Ireland, ?Our Lady’s Hospice and Care Services,
Harold’s Cross, Dublin, Ireland, 2Perinatal Research Centre, Obstetrics and Gynaecology,
National Maternity Hospital, Dublin, Ireland

Background: Behcet's disease, a systemic inflammatory disease, commonly presents with
episodes of acute inflammation, oral and genital ulcers, skin lesions and uveitis. It presents
most commonly during the second and third decades of life, therefore frequently involves
women during their reproductive years. The objective of our work was to determine the effect
of Behcet'’s disease on pregnancy by evaluating the prevalence of fetal and maternal
complications through systematic review and meta-analysis.

Methods: We performed a systematic review of the literature using Medline, Web of Science,
and the Cochrane library from their inceptions until March 26, 2021. Studies were included if
they presented the frequency of complications in cohorts of pregnant patients with a diagnosis
of Behcet’s disease. Studies were selected by two independent reviewers and statistics were
performed using REVMANS.4.

Results: We identified 6638 studies and 16 were included in the meta-analysis. Among
patients’ with Behcet’s disease during pregnancy the pooled prevalence of caesarean section
was 23% (Cl 10-36% , Figure 1), miscarriage 11% (Cl 8-14%), pre-term birth 11% (CI 8-15%,
Figure 2), intrauterine growth restriction 6% (Cl 3-9%), intrauterine death 4% (CI 2-7%), new
hypertension 6% (2-10%), pre-eclampsia 4% (CI 3-6%) and 27% of women reported worsening
of symptorelated to Behcet’s disease during pregnancy (Cl 20-34 , Figure 3).

Conclusion: One in ten had a pre-term delivery, one in four delivered their baby caesarean
section and approximately one quarter of patients’ experienced worsening of symptorelated to
Behcet's disease during pregnancy. These results show the importance of close monitoring of
patients with Behcet’s disease during pregnancy — both for pregnancy complications and for
worsening Behcet's symptoms.

Disclosures: None

Figure 1. Forest plot analysis of cesarian sections in patients with Behcet’s disease

Prevalence Prevalence

Study or Subgroup  Prevalence SE Weight 1V, Random, 95% CI 1V, Random, 95% CI

Chen 2015 0.571 0.125 12.7% 0.57[0.33, 0.82] e
Erenel 2017 0.394 0.069 18.8% 0.39[0.26, 0.53] —
Iskender 2014 0.327 0.045 21.4% 0.33 [0.24, 0.42] —

Jadadon 2005 0.013 0.01 23.7% 0.01[-0.01, 0.03] o

Noel 2013 0.039 0.021 23.3% 0.04[-0.00, 0.08] o

Total (95% ClI) 100.0% 0.23 [0.10, 0.36] D
Heterogeneity: Tau? = 0.02; Chi? = 92.30, df = 4 (P < 0.00001); I> = 96% | t

Test for overall effect: Z = 3.51 (P = 0.0004)
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69. Interrelation Between Immune-Related microRNA Signature and Inflammatory
Histopathological Features of Giant Cell Arteritis
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SFaculty of Medicine, University of Ljubljana, Ljubljana, Slovenia, “Institute of Microbiology and
Immunology, Faculty of Medicine, University of Ljubljana, Ljubljana, Slovenia

Background: Inflammation-driven thickening of arterial wall is a typical feature of giant cell
arteritis (GCA). Nevertheless, there is still a scarcity of in-depth information on the distinct
cellular composition of inflammatory infiltrates in temporal artery biopsies (TABs) from GCA
patients, including their immune-related microRNA (miRNA) signatures, which may significantly
differ between patients and lead to different clinical outcomes. The aim of this study was to
evaluate the association between the expression signature of selected immune-related
miRNAs with quantitatively assessed immune cell subsets comprising inflammatory infiltrate in
TABs from patients with GCA, and thus highlight the role of altered miRNA expression in
impaired regulation of arterial inflammation in GCA.

Methods: The study included 46 formalin-fixed, paraffin-embedded TABs from clinically
diagnosed treatment-naive patients fulfilling the American College of Rheumatology 1990
classification criteria, including 30 histologically positive and 16 negative GCA TABs. Non-GCA
controls included 22 histologically negative TABs from age-matched patients with refuted
clinical suspicion of GCA. Quantitative assessment of histological parameters was performed
using histopathological and immunohistochemical techniques, and miRNA expression analysis
by quantitative real-time PCR. Computational analyses were performed by employing the
miRDB database and the STRING online prediction tool.

Results: Our quantitative histopathological assessment revealed that intense transmural
mononuclear inflammatory infiltrates in TAB-positive GCA arteries predominantly comprised
CD3*, CD4* and CD8* T lymphocytes, CD68* macrophages, and variable numbers of CD20* B
lymphocytes, multinucleated giant cells and eosinophil granulocytes. Overall, the lymphocyte
infiltrate fraction was characterized by a strong nuclear overexpression of the nuclear factor of
activated T cells, cytoplasmic 1 (NFATC). Moreover, we determined a significant
overexpression of pro-inflammatory miRNAs miR-132-3p/-142-3p/-142-5p/-155-5p/-210-3p/-
212-3p/-326/-342-5p/-511-5p and a significant under-expression of regulatory immune-related
MiRNAs miR-30a-5p/-30b-5p/-30c-5p/-30d-5p/-30e-5p/-124-3p in TAB-positive GCA arteries,
whose expression levels significantly associated with most evaluated histopathological
parameters. Notably, we revealed miR-132-3p/-142-3p/-142-5p/-155-5p/-212-3p/-511-5p as
major promoters of arterial inflammation and miR-30a-5p/-30c-5p/-30d-5p as putative
regulators of NFATC signaling in TAB-positive GCA arteries.
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Conclusions: Our study demonstrated that an altered pro-inflammatory miRNA signature
favors enhanced T cell-driven inflammation and macrophage activity in TAB-positive GCA
arteries. Furthermore, dysregulation of several immune-related miRNAs seeto contribute
crucially to GCA pathogenesis, through impairing their regulatory activity towards T cell-
mediated immune responses driven by the calcineurin (CaN)/NFAT signaling pathway,
indicating their therapeutic, diagnostic and prognostic potential.

Disclosures: None.
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70. HLA region is associated with a higher genetic risk in male patients with Behget’s
Disease

Yun Gun Jo?, Lourdes Ortiz-Fernandez?, Patrick Coit!, Fatma Alibaz-Oner2, Guher Saruhan-
Direskeneli®, Haner Direskeneli?, ASawalhal

tUniversity of Pittsburgh, Pittsburgh, United States, 2Marmara University, Istanbul, Turkey,
3Istanbul University, Istanbul, Turkey

Background: Behcet's disease is an inflammatory disease characterized by recurrent oro-
genital ulcers and multisystemic organ involvement. The disease tends to be more severe in
men than women. However, the reasons for this gender effect is unknown. This study was
undertaken to investigate sex-specific genetic effects in Behget's disease.

Methods: A total 1368 male patients and 970 female patients with Behget’s disease from
Turkey were included in this study. Genotyping was performed using an Infinium ImmunoArray-
24 v.1.0 or v.2.0 BeadChip, or extracted from available genotyping data. Following imputation
and extensive quality control measures, genetic association was performed comparing male to
female patients. In addition, a weighted genetic risk score using previously identified genetic
susceptibility loci for Behget's disease was calculated and compared between men and women
with the disease.

Results: Genetic association analysis comparing male to female patients with Behget's
disease revealed an association with male sex in MICA within the HLA region with a GWAS
level of significance (rs2848712, OR= 1.45, P= 1.10x108). Genetic risk score analysis showed
significantly higher genetic risk for Behget’s disease in male compared to female patients. This
difference in genetic risk was largely attributed to higher genetic risk within the HLA region in
male compared to female patients, including in HLA-B/MICA (rs116799036, P= 2.61x10%) and
in HLA-C (rs12525170, P= 8.69x107).

Conclusions: Men with Behget’s disease are characterized by higher genetic risk compared to
female patients. This genetic difference is largely explained by risk within the HLA region.
These data suggest that genetic factors might contribute to differences in disease presentation

between men and women with Behcet’s disease.

Disclosures: Pre-print https://www.medrxiv.org/content/10.1101/2021.12.08.21266919v1
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71. A high-throughput amplicon screen for somatic UBAL variants in Cytopenic and
Giant Cell Arteritis cohorts
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Kingdom, Leeds, United Kingdom, 3Blackpool and Lancashire Teaching Hospitals, Lancashire
Haematology Centre, Blackpool, United Kingdom, “Blackpool Teaching Hospitals NHS
Foundation trust, Blackpool, United Kingdom, ®Airdale NHS Foundation trust, Airdale, United
Kingdom, ®Royal Blackburn Hospital, Blackburn, United Kingdom , "Haematological
Malignancy Diagnostic Service, Leeds Cancer Centre, St James's University Hospital, Leeds,
United Kingdom , 8NIHR Biomedical Research Centre, Leeds Teaching Hospitals NHS Trust,
Chapel Allerton Hospital, Leeds, Leeds, Unit, UK, Leeds, United Kingdom , °Leeds Institute of
Cardiovascular and Metabolic Medicine, School of Medicine, University of Leeds, Leeds,
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Background: Somatic mutations in the gene encoding the major E1 ubiquitin ligase, UBA1 (X-
linked), were recently identified as a cause of VEXAS, a late-onset acquired auto-inflammatory
syndrome. Patients with VEXAS are typically male, aged over 60 years with a severe systemic
inflammatory disorder, cytopenia and dysplastic features in their bone marrow. Differential
diagnoses for patients subsequently found to have VEXAS include relapsing polychondritis,
Sweets syndrome, myelodysplastic syndrome (MDS), giant cell arteritis (GCA) and
undifferentiated systemic autoinflammatory syndrome (uSAID). We therefore sought to screen
DNA from individuals with a non-diagnostic cytopenia or GCA, for known VEXAS-associated
mutations.

Methods: We developed a multiplexed UBA1 amplicon sequencing assay, allowing quick
screening of large cohorts while also providing sufficient sequencing depth to identify somatic
mutations to an allele frequency <1%. Using this assay, we screened genomic DNA from 612
males diagnosed with GCA (patients recruited into UKGCA consortium), and bone marrow
derived DNA from 1,055 cases with an undiagnosed cytopenia.

Results: 1,667 DNA samples were screened for variants in UBAL exon 3 by amplicon
sequencing. In total, 1,650 (98.9%) of samples had a read depth >100 and all 1,667 (100%)
had a read depth >30. Seven individuals were identified with a UBA1 mutation (Table 1), all
present in the cytopenic cohort (n=7/1,055, 0.66%). No variants were identified in the GCA
cohort. All variants identified have been published as a cause of VEXAS and either lead to
substitution of Met41 or affect the canonical splice acceptor site. On average, the variant allele
frequency (VAF) of the mutation was 44.1% (range:29.5%-59.3%). All variants were confirmed
by Sanger sequencing. Six of the patients were identified from the 595 male cytopenic cases
(1.00%). Interestingly, 1 patient was from the 460 cytopenic female cases. (0.02%). A whole
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genome SNP array on bone marrow extracted genomic DNA of the female case (P2) revealed
a normal X chromosome dosage, with no indication of loss of heterozygosity over UBA1. The
VAF of P2 was 33%, within the range observed in the male cases (range: 19%-52%).

Conclusions: Our study suggests that, despite the overlap in clinical features, VEXAS is rarely
misdiagnosed as GCA but identified 1.0% of males with an undiagnosed cytopenia have
VEXAS. The identification of a UBAL variant in a female case adds further evidence that

VEXAS should not be ruled out as a differential diagnosis in females with VEXAS-like

symptoms.

Disclosures: None

Table 1.

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient & Patient 7
Demographics
Deceased Yes Yes Yes Yes Yes Yes Ne
Gender M F M M M M M
Current age or age of death 76 86 77 63 86 76 75
Age at referral for
hematological investigations 73 77 77 55 85 75 67
Investigations
Peripheral bloed findings
Hemoglobin (Hb) g/L, White
blood cells (WBC) 10,871, Hb 82, WiﬁZg;. neut 0.3, Hb 95, WBC 3.8, plt 98 :I;éo:it\::: 2,63, Neut N/A N/A :Itt) ii,lWBC 3.8, neut 1.96, 23761:0:&\;&‘03{: 5.88, Neu
Neutrophils (Neu) 10x9/L,
Platelets (Plt) 10x8/L
Karyotype Loss of ¥ in 12/20 cells NfA Normal N/A N/A t(8;10) ? Constitutional Normal

Mutatiens (myeloid panel)

No reportable mutations
€.121A>G, p.Metd41Val

No reportable mutations
€©.122T>C, p.Met41Thr

ASXLT e 1771_1772insA
p.Tyr591Ter (VAF 7%)
€. 121A>G, p.Met41Val

No reportable mutations
©121A>G, p.Metd1leu

p.Lys721ArgfsTer58 (Vaf
55%)
©122T>C, p.Met41Thr

No reportable mutations
¢.118-1G>C, p.splice

No reportable mutations
€.122T>C, p.Metd1Thr

UBAI mutation (VAF 51%) [VAF 29.5%) (VAF 39,0%) (VAF 59.3%) (VAF 45.1%) (VAF 35.2%) (VAF 49.5%)
Bene marrow features
Cellularity Increased Increased Reduced No trephine Increased Increased Increased

Expanded with minimal

dysplasia (<10%) Minimal dysplasia (<10%)

occasional vacuoles in occasional vaculoated
Erythropoiesis erythroblasts Minimal dysplasia (<10%) Minimal dysplasia (<10%) N/A® eryrthroblasts minimal dysplasia ( <10%) Reduced

Expanded, with minimal

dysplasia (<10%) Minimal dysplasia Expanded, minimal dysplasia Expanded, minimal

Vacueles in (<10%). Vacuoles in Minimal dysplasia [<10%). (<10%). Vacuoles in dysplasia (<10%). Expanded, minimal
Granulopoiesis promyelocytes. promyelocytes Vacuoles in promyelocytes  N/A® promyelocytes Vacuoles in promyelocytes dysplasia (<10%)

Nermal number with Normal number with Normal size and Increased with normal Nermal size and Increased with normal
Megakaryocytes occasional atypical forms occasional atypical forms morphology N/A® morphology morphology morphology
Bone marrow vacuoles Yes Yes Occ N/A® Yes Yes Yes
Bone marrow diagnosis Reactive Reactive Non-di ic Non-di ic* Reactive No evidence of disease Non-diagnostic
Inflammatory history

Fever, WT loss,
pulmonary infiltrates,

Inflammatory Pulmonary infiltrates, DVT, C-ANCA positive Pyoderma gangrenosum-
features/rheumatological unprovoked DVT, (MPO and PRE negative) unexplained fevers, weight like skin leasion, fevers, Skin rash, fevers non- Fevers, Relapsing
dignesis periorbital oedema vasculitis loss, arthritis uSAID Not known specific vasculitis polychondritis
Steroid responsive Yes Yes Not treated Yes Yes Yes

*Bone marrow sample inadequate for morpholicical assessemnet/diagnosis

M-male; F-female; VAF-variant allele frequency; N/A-not available
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Withdrawn
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73. Genetic explanation for increased risk of relapse in patients with PR3-ANCA

Dhruti Chen?, Claudia Aiello!, Demoris McCoy?!, Taylor Stamey?!, Candace Henderson?, Jiajin
Yang?!, Susan Hogan?, Yichun Hu?, Caroline Poulton?, Lauren Blazek?!, Vimal Derebail', Eveline
Wul, Charles Jennette!, Ronald Falk!, Dominic Ciavatta’

University Of North Carolina, Chapel Hill, Nc, United States

Background: The role of autoantigen levels in ANCA Vasculitis and clinical consequences are
not yet fully understood. Genome-wide association studies found associations between single
nucleotide polymorphisupstream of the PRTN3 gene, encoding proteinase 3 (PR3), and
GPA/PR3-ANCA serotypel2 45, The risk variant rs62132293 (G-allele) was identified as an
expression quantitative trait locus for PR3 expression in healthy controls.> We sought to
elucidate the clinical impact of rs62132293 in patients with ANCA Vasculitis. We postulated
that the variant is associated with increased target autoantigen transcription and a more severe
disease phenotype.

Methods: ANCA vasculitis patients (n=401) were followed longitudinally. Patients and healthy
controls were genotyped for rs62132293 (C- or G-allele). Gene expression was quantified by
RT-gPCR from total leukocyte RNA of 298 patients. Kaplan-Meier estimates and log rank test
were used to assess differences in time to relapse, and proportional hazards models were
used to model the effect of genotype and ANCA serotype on relapse-free survival.

Results: We genotyped C/C in 179 (44%) and 62 (48%), C/G in 181 (45%) and 54 (41%), and
G/G in 41 (10%) and 14 (11%) of patients and healthy controls, respectively. For all genotypes
PRTN3 gene expression was elevated in patients compared to healthy controls. In the patient
cohort (MPO-ANCA and PR3-ANCA, n=298), variant carriers had significantly elevated PRTN3
gene expression compared to non-carriers (effect size 0.24). MPO gene expression did not
differ by genotype.

Risk of relapse was higher in PR3-ANCA compared to MPO-ANCA (HR 1.48, 95% CI
1.09,2.02). The frequency of relapse among PR3-ANCA patients was similar between
heterozygotes (C/G, 70.4%) and homozygotes (G/G, 72.2%), suggesting variant carriage (one
or two copies) was associated with relapse. We combined carriers (C/G; G/G) to analyze for
serotype specific relapse risk. PR3-ANCA variant carriers had reduced relapse free survival
and 1.66-fold increased risk of relapse compared to MPO-ANCA (HR 1.66, 95% CI 1.08, 2.54)
while there was no difference among non-carriers (HR 1.23, 95% CI 0.77, 1.98).

Conclusion: Our study is the first to correlate the risk allele, marked by rs62132293, with
increased autoantigen gene expression in patients and show an impact on clinical phenotype.
We found higher PRTN3 gene expression among variant carrying patients. We postulate
increased transcription of PRTN3 results in higher protein expression and availability of PR3
autoantigen. In the presence of corresponding ANCAs there is more severe disease. In a
longitudinal cohort of 401 ANCA patients, we found a 1.66-fold increased risk of relapse among
PR3-ANCA patients carrying the variant compared to the MPO-ANCA patients. Together this
highlights the impact of rs62132293 on PR3 autoantigen levels and disease relapse. While this
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variant may not fully explain severity of PR3-ANCA, it highlights the genetic contribution to
autoantigen expression and clinical disease.

Disclosures: J.C.J has the following disclosures: Grant support from Medimmune (2017-
2019). E.Y.W. receives consulting and Advisory Board fees from Pharming Healthcare, Inc.
and receives research funding from AstraZeneca and Bristol-Myers Squibb. All other authors
have no financial conflicts of interest to disclose.
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74. Cross-Phenotype Analysis of Genome-Wide Data Reveals New Risk Loci Shared
Across Systemic Vasculitides
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Australia, 'Department of General Medicine, The Royal Children's Hospital, Parkville,
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Background: Systemic vasculitides comprise a heterogenous group of complex diseases
characterized by blood vessel inflammation. Their aetiologies are poorly understood but it is
well established that genetic factors play a crucial role. We aimed to investigate the shared
genetic component across systemic vasculitides by combining genomic data from clinically
distinct conditions as a single phenotype.

Methods: We performed a meta-analysis of genomic data across the major phenotypes of
systemic vasculitides (giant cell arteritis, Takayasu arteritis (TA), Kawasaki disease (KD), IgA
vasculitis, ANCA associated vasculitis including ANCA-negative eosinophilic granulomatosis
with polyangiitis) including more than 5,000 cases and 30,000 controls. We used the R
package ASSET to identify the subset of phenotypes best contributing to the association. In
addition, potential functional roles of the associated variants were queried using publicly
available databases.

Results: Our analysis revealed independent 8 genome-wide significant loci shared by at least
two of the conditions analyzed that were newly associated with at least one of the phenotypes.
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Among them, we identified known important loci in autoimmune disorders such as CTLAA4,
PTK2B and IL12B. While most signals showed the same direction effect for all associated
phenotypes, two loci presented opposite effects. For example, the minor allele of rs6898844-
IRF1-AS1, previously reported to confer risk to EGPA, had a protective effect in KD and TA in
our study. In silico functional annotation suggested that some of these pleiotropic variants
could play a regulatory effect. As an example, rs128738-P4HA2 has been described to alter
the expression level of several genes, such as P4HA2, SLC22A5 or ACSL6.

Conclusions: Our results identified new loci with pleiotropic effects in systemic vasculitides,
shedding light into our knowledge of the genetic component underlying these disorders.

Disclosures: None.
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Background: Giant cell arteritis (GCA) is an immune-mediated large-vessel vasculitis with a
complex etiology mediated by the interplay between both genetic and epigenetic factors.
Several immune cells have been linked to its pathophysiology, including CD14+ monocytes
that are crucial in the systemic and local inflammatory processes. Considering that the
integration of -omics data has proven to be effective in yielding insight into our understanding
of the molecular bases of complex diseases, we aimed to perform an integrative analysis of
DNA methylation and gene expression profiling of CD14+ monocytes in GCA.

Methods: CD14+ monocytes were positively sorted by flow cytometry from whole blood of 31
healthy controls and 82 GCA patients within three different clinical status (active, in remission
with glucocorticoid (GC) treatment, and in remission without treatment). Subsequently, DNA
methylation profiling with the Illumina Infinium Methylation EPIC array and RNA-sequencing
were carried out for an epigenome- and transcriptome-wide association study, respectively.
MatrixEQTL R package was used to determine the correlation among DNA methylation
changes and gene expression alterations.

Results: The results revealed a profound dysregulation in both the methylome and gene
expression landscape of CD14+ monocytes of GCA patients. In particular, monocytes from
patients with active disease showed a more pro-inflammatory phenotype compared to controls
and patients in remission. As examples, response to interleukin-6 (IL-6) and IL-1 as well as IL-
11, that emerged as a new cytokine pathway implicated in GCA, were dysregulated in
monocytes from active patients. Furthermore, monocytes from patients in remission with
treatment presented an anti-inflammatory phenotype when comparing with controls and
patients in remission without treatment, with overexpression of glucocorticoid receptor-target
genes and downregulation of genes involved in crucial pathways of the inflammatory process.
Finally, the integrative analysis allowed identifying new genes with a potential role in GCA
pathogenesis, such as ITGA7 and CD63, as well as genes mediating the molecular response
to GC in GCA, including FKBP5, ETS2, ZBTB16, and ADAMTS2.
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Conclusions: Overall, the first analysis of the methylation and transcriptomic profiles of
monocytes from GCA patients has provided evidence of genes and pathways that contribute to
the pathogenic role of this cell type in GCA as well as to the molecular response to GC
treatment.

Disclosures: The authors declare no conflicts of interest. This work has been performed as
part of the HELICAL Innovative Training Network, a European Commission funded project
under the Horizon 2020 research and innovation programme under the Marie Sktodowska-
Curie grant agreement No. 813545.
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Background: Giant cell arteritis (GCA) is a systemic vasculitis affecting adults over age 50.
Diagnosing GCA is notoriously challenging, as there are no reliable blood biomarkers and
temporal artery biopsy (TAB) has a sensitivity of only approximately 80%. Thus, patients suffer
both from missed diagnoses and over-treatment. This study seeks to identify differentially
expressed transcripts in the blood and TAB of patients with GCA relative to controls, as
determined by RNA-sequencing (RNA-Seq).

Methods: Blood (PAXgene tubes) and formalin-fixed paraffin-embedded (FFPE) TAB tissue
from patients undergoing TAB for suspected GCA were evaluated by RNA-Seq. Samples
representative of biopsy positive GCA, biopsy negative GCA (negative biopsy but clinically
diagnosed with GCA), polymyalgia rheumatica (PMR), non-vasculitic ischemia, other
inflammatory diseases, and healthy controls (patients who underwent temporal artery biopsy
but were not diagnosed with any disease) were included. Significantly differential expressed
genes (DEGSs) were considered as having a fold change (FC) > 1.5 and a false discovery rate
(FDR) <0.05. Pathway analysis of significantly DEGs was performed using Reactome. Age,
sex, and cumulative corticosteroid exposure pre-sample collection were included as covariates
in the models.

Results: 32 TAB and 27 whole blood samples were included in the analysis, including 8 biopsy
positive GCA TABs and 5 biopsy positive GCA whole blood samples. (Fig. 1A) The majority of
patients had glucocorticoid exposure pre-sample collection, and all samples were above age
50. TAB expression (Fig. 1B) of biopsy positive GCA TABs revealed 1493 up- and 681 down-
regulated transcripts relative to control groups (healthy controls, non-vasculitic ischemic
cardiovascular disease, PMR, and inflammatory controls). Skip lesions samples (n=2)
overlapped substantially with biopsy positive GCA, despite being histologically unaffected.
Biopsy negative GCA TAB gene expression did not show any DEGs relative to controls.
Pathways significantly associated with biopsy positive GCA expression included innate
immune pathways, interferon gamma and other cytokine signalling, PD-1, and integrin alphallb
beta3 signalling, among others.Whole blood expression (Fig. 1C) showed 351 up- and 168
down-regulated transcripts relative to controls (healthy controls, cardiovascular disease, and
PMR.) Biopsy positive GCA samples clustered together, however there was overlap with
control groups. Biopsy negative GCA did not show any significant DEGs relative to healthy
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controls. Pathways associated with biopsy positive GCA DEGs included toll like receptor and
MyD88 pathways, among others.

Conclusions: The TAB gene expression signature distinguishes biopsy positive GCA from
controls, while biopsy negative GCA tissue is not significantly different from controls. A
preliminary analysis of skip lesions shows substantial overlap with biopsy positive GCA, which
is surprising and suggests that skipped areas may represent early lesions, however this
requires further evaluation. The lack of similarly between skip lesions and biopsy negative GCA
calls into question the hypothesis that biopsy negative GCA is caused by skip lesions. Whole
blood biopsy positive GCA gene expression shows fewer DEGs and an expression signature
that overlaps with control groups. Whole blood expression in biopsy negative GCA is not
substantially different from controls. Strengths include common GCA mimics as control groups
(nonvasculitic ischemia and PMR) and the evaluation of both biopsy positive and biopsy
negative GCA. Limitations include a small samples size and the difficulty in accurately
diagnosing biopsy negative GCA.

Disclosures: The authors believe that they have no relevant conflicts.

Figure 1. Temporal artery biopsy and whole blood gene expression
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A) Samples

Sex F (%) Age (mean years [SD]) Cumulative prednisona dose (median mg/day [Min, Max])
Temporal artery biopsy samples

Biopsy positive GCA (8) 4 (50%) 76.8 (4.9) 385 (108, 1260)

Skip lesions (2) 2 (50%) 740(1.7) 200 (200, 480)
Biopsy negative GCA (5) 2 (40%) 704 (7.0) 300 (160, 1730)
Polymyalgia rheumatica (3) 1(33%) 64.0 (B.7) 200 (0, 900)
Cardiovascular disease (4) 2 (50%) 67.3 (16.0) 450 (0, 4250)
Inflammatory disease (4)* 2 (50%) 720(152) 330 (60.0, 2610)
Healihy controls (6) 3 (50%) 4.8 (7.1) 270 (0, 900)

Total (32) 16 (50%) 705 (9.6) 289 (0, 4250)

Blood samples

Biopsy positive GCA (5) 1 (80%) 730 (35) 1300 (320, 3910)
Biapsy negative GCA (5) 3 (60%) 656 (8.3) 600 (0, 1250)

PMR (4) 2 (50%) 75.5 (11.0) 835 (220, 1350)
Cardiovascular disease (8) 4 (50%) 701(7.0) 0 (0, 3230

Healthy centrols (5) 3 (60%) 67.08.5) 0 (0, 540}

Total (27) 16 (59.3%) 0.0 (7.9) 540 (0, 3930)
“Inflammatory disease controls include 1 patient with relapsing 1 with with
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Background: Behget’s Disease (BD) is a rare autoinflammatory vasculitis with a broad
spectrum of symptoms, including oral and genital ulcers, uveitis, skin rashes, arthralgia, and
internal organ inflammation. BD is polygenic, and multiple risk alleles across numerous genes
have been associated with the disease, the strongest association of which is with HLA-B*51.
There is, therefore, no single genetic hallmark of BD, making diagnosis challenging.

It has recently been discovered that many rare monogenic diseases can present with
symptothat are indistinguishable from BD?. It is vital that BD is differentiated from these so-
called ‘monogenic mimics’, as the treatments and prognoses can differ.

The aim of this study was to undertake whole exome sequencing in an unselected cohort of
patients from the UK with clinically diagnosed BD to investigate the possibility of a
monogenetic pathogenesis.

Methods: Patients were recruited from five hospitals in London, Birmingham, and Oxford. The
only inclusion criterium was a clinically suspected diagnosis of BD. Patients’ DNA was whole
exome sequenced, and analysis performed using three approaches: [A] Rare variants in the
~400 genes of our in-house vasculitis and inflammation panel were manually assessed.

[B] Potential disease-causing variants were prioritised based on connection to phenotype using
Exomiser?. [C] HLA genotype was obtained using OptiType3.

Results: A total of 33 patients were recruited, 13 female, median age 13 yrs, range 3-51 yrs.
The genetic analysis for this cohort remains in progress, however of the 18 cases analysed
thus far, we have identified nine probable monogenic cases:

Four cases of Haploinsufficiency of A20 with five novel TNFAIP3 mutations (p. p.G316S,
p.S548Dfs, p.M112Tfs, p.C657fs, p.E661Nfs)

One case of ISG15 deficiency with a novel homozygous ISG15 mutation (p.Q16X)

One case of TRAF3 deficiency caused by a dominant TRAF3 mutation (p.R118W)

Two cases associated with a novel heterozygous MEFV mutation (p.T707I)

One case of Tumour necrosis factor receptor associated periodic syndrome (TRAPS) with a
pathogenic low penetrance TNFRSF1A mutation (p.R121Q)

Of the remaining patients for whom a monogenic cause could not be identified, we classified
four as having classical BD, three of which were HLA-B*51 positive, and one patient with
Periodic fever, aphthous stomatitis, pharyngitis, and adenitis (PFAPA). The remaining patients
remain under analysis, unsolved or classified as having a functional disorder. The functional
consequences of the novel mutations discovered in this study are under investigation.
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Conclusions: This work has expanded the genotypic spectrum of autoinflammatory diseases
that can mimic BD. The genetic diagnoses made in this study have enabled clinicians to make
informed decisions regarding individuals’ treatments and prognoses, highlighting the

importance of next generation genetic sequencing in patients with suspected BD. The analysis
workflow designed for this study offers a template for which genetic characterisation of BD-like

disease could be implemented more routinely, both for identification of monogenic diseases,
and for HLA-typing.

Disclosures: None.
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Background: Clonal hematopoiesis (CH) is characterized by somatic mutations in hematologic
precursor cells leading to a survival advantage of a single clone. Incidence of CH increases
with age in healthy people, but is also associated with increased risk for all-cause mortality and
cardiovascular disease and influence myeloid IL-1b and IL-6 production. Small studies report
increased prevalence of CH in various inflammatory diseases. To what extent age versus
inflammation underlies these associations is unclear. In this study, vasculitis patients with giant
cell arteritis (GCA), ANCA-associated vasculitis (AAV), or Takayasu’s arteritis (TAK) were
screened for CH to determine the relationship between CH and vasculitis in a cohort of patients
with vasculitis representing a wide age spectrum.

Methods: Error-correcting targeted sequencing was used to screen participants for peripheral
blood somatic variants in 40 genes related to CH. Patients with vasculitis (GCA, AAV, TAK)
were studied in 2:1 age-matched design compared to healthy controls (HC). Variants were
called if the variant allele fraction (VAF) > 0.5% and if the variants were predicted to impair
protein function. Logistic regression was used to assess associations of age and vasculitis with
CH. Relative contribution of predictor variables was assessed using standardized beta
coefficients. Clinical features were compared using Fisher’s exact test, Wilcoxon rank sum test,
or logistic regression as appropriate. Correlation between clone size and clinical features was
assessed by linear regression.

Results: The prevalence of CH was 53.8% (28/52) in GCA, 34.8% (16/46) in AAV, 13.0%
(9/69) in TAK, and 14.5% (12/83) in HC. Median age for GCA, AAV, TAK, and HC was 72
(range: 50-88), 60 (range: 19-77), 33 (range: 3-71), and 51 (range: 3-88) years, respectively.
Using logistic regression modeling, age and vasculitis were independently associated with CH
(Age: B=0.05, standardized b=0.96, p<0.0001; Vasculitis: B=0.53, standardized b=0.46,
p=0.004). Of the 109 somatic mutations identified, the most common affected genes were
DNMT3A (n=69, 63%) and TET2 (n=19, 17%). Vasculitis patients with CHIP had lower percent
lymphocytes (17.7% vs 25.4%, p=0.03) and higher absolute neutrophil counts (6.0 vs 5.1 K/uL,
p=0.04) in peripheral blood than those without CH. Adjusting for daily prednisone dose, the
neutrophil-to-lymphocyte ratio was significantly associated with presence of CH (B=0.07,
p=0.02). Among patients with mutations, clone size was positively associated with age
(B=0.01, p=0.002) and monocyte count (B=0.83, p=0.01).

Conclusion: Patients with vasculitis can harbor somatic mutations in bone marrow that are
reflected in peripheral blood. There is a complex relationship between age, inflammation and
CH. Age is 2.1x more strongly associated with CH than vasculitis, but each are independent
contributors. CH is associated with skewing of peripheral blood counts towards myeloid
lineages in patients with vasculitis. Mechanison how CH directly contributes to vasculitic
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pathogenesis and the effect of systemic inflammation on mutagenesis and clonal selection are
areas of active investigation.

Disclosures: None
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Background: Deficiency of adenosine deaminase 2 (DADAZ2) is an autosomal recessive
inflammatory disease caused by loss-of-function mutations in the ADA2 gene. Most patients
with DADA2 exhibit systemic vasculopathy consistent with polyarteritis nodosa, but large
phenotypic variability has been reported. Patients with DADA2 are deficient of ADA2 activity in
plasma. We sometimes, however, experience cases in which no apparent mutations are found
in the ADA2 gene, even in these definitive diagnosed cases. In this report, we present two
siblings who have a deep intronic mutation which thought to result in aberrant splicing and
nonsense mediated MRNA decay (NMD).

Methods: Now 24 and 21 years old siblings with DADA2 were enrolled. The older brother had
repeated episodes of cerebral infarction and hemorrhage from the age of 10. He was
diagnosed with DADAZ2 at 21 years of age due to deficiency of ADA2 activity in plasma. The
younger brother revealed persistent elevation of CRP and an episode of cerebral ischemia at
the age of 18, then he was diagnosed with DADA2 as same as his older brother.

Results: An analysis of whole exon sequencing in these siblings and their parents revealed
E328K mutation in ADA2 gene, pathogenic mutation reported in past, in the allele derived from
the mother. But no mutation other than SNPs were found in the allele derived from the father.
Large deletion nor insertion was also not suggested. Then we analysed mRNA expression of
ADA2 gene by deep sequencing and revealed aberrant splicing. As a result of whole genome
analysis, an unreported mutation was found in the deep intron. The analysis in silico had
suggested aberrant splicing due to this deep intronic mutation. mMRNA analysis, using RNA
extracted from the peripheral blood mononuclear cells, revealed a clear extra band in the
sibling's cells, but not in normal controls. NMD inhibition by cycloheximide made the extra band
clearer. In a minigene system, the antisense oligo, that suppress aberrant splicing by this deep
intronic mutation, reduced extra band and increased normal band. These results suggest that
the deep intronic mutation would induce aberrant splicing, the abnormal mRNA be degraded by
NMD, and ADA2 expression be decreased.

Conclusions: This is the first report of DADAZ2 patient with a deep intronic mutation in the
ADAZ2 gene. Large deletion/insertion/duplication etc. have been analysed for patients with
DADA2 with unknown mutations, but whole-genome analysis including deep intron region
would be considered necessary in future.

Disclosures: We have no COI about our presentation.
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Background: There are multiple reasons to suspect that alpha-1 antitrypsin (A1AT) genotype
impacts disease characteristics in ANCA-associated vasculitis (AAV). A1AT serves as the
predominant endogenous inhibitor of proteinase 3 (PR3), a major target antigen of ANCA, and
interferes with ANCA-induced activation of both monocytes and neutrophils. Additionally, two
separate, large genome wide association studies found that mutations in SERPINAL, the gene
encoding A1AT, are associated with increased risk of developing AAV. This report describes
the clinical characteristics of a large cohort of patients with AAV with and without A1AT
deficiency.

Methods: DNA was obtained from patients with granulomatosis with polyangiitis (GPA) and
microscopic polyangiitis (MPA) and linked to clinical data utilizing standardized for
Demographics and clinical characteristics are described and compared between patients with
and without A1AT deficiency alleles.

Results: Genotype data from a total of 2145 unique patients with GPA and MPA were
identified and analyzed. While 1805 (84.2%) of these patients had normal A1AT genotype
(MM), 340 patients (15.9%) had at least one A1AT deficiency allele (Z and/or S) — 203 (9.5%)
with any S alleles, 142 (6.6%) with any Z alleles. Among these, was the most frequently
identified abnormal genotype with 186 patients (8.7%), followed by MZ (127, 5.9%), SS (12,
0.6%), ZZ (10, 0.5%), and SZ (5, 0.2%). Clinical characteristics of patients with and without
A1AT deficiency alleles are presented in Table 1. Mean age at AAV diagnosis was similar
among patients with (48.3 £ 15.9 years) and without A1AT deficiency alleles (48.4 + 17.8 years
among those with MM, p=0.950), as was sex (51.0% female among those with deficiency
alleles vs. 49.2% among MM, p=0.533). Hispanic, Latino, or Spanish origin was more common
among patients with A1AT deficiency alleles (4.4% of patients with any deficiency alleles vs.
0.8% without, p=0.001). Patients with deficiency alleles were more frequently described as
having a clinical phenotype of GPA (90.3% with deficiency alleles vs. 83.5% MM, p=0.003),
and were more frequently PR3-ANCA positive (74.5% with deficiency alleles vs. 63.3% MM,
p<0.001). However, more patients with deficiency alleles were ANCA-negative as well (5.2%
with deficiency alleles vs. 2.9% MM, p=0.029).

143



Conclusions: In this large cohort of patients with AAV nearly 1/6 had one or more A1AT
deficiency allele. MS, a genotype that is often not associated with clinically significant decrease
in A1AT levels, was the most frequently identified abnormal genotype among these patients
with AAV. While the sample size was small for homozygous and compound heterozygous
deficiency genotypes, the presence of A1AT deficiency alleles was associated with ethnicity,
clinical phenotype, and ANCA serotype. Further investigation is needed to evaluate
relationships with specific disease manifestations, including organ involvement, relapsing
course, and cumulative damage.

Disclosures: Merkel: Consulting: AbbVie, AstraZeneca, Boeringher-Ingelheim, Bristol-Myers
Squibb, ChemoCentryx, CSL Behring, Dynacure, EMDSerono, Forbius, Genentech/Roche,
Genzyme/Sanofi, GlaxoSmithKline, InflaRx, Jannsen, Kiniksa, Kyverna, Magenta, MiroBio,
Neutrolis, Novartis, Pfizer, Sparrow, Takeda, Talaris. Research Support: AbbVie, AstraZeneca,
Boeringher-Ingelheim, Bristol-Myers Squibb, ChemoCentryx, Eicos, Forbius, enentech/Roche,
Genzyme/Sanofi, GlaxoSmithKline, InflaRx, Sanofi, Takeda. Royalties: UpToDate. Remaining
authors: None

Table 1. Clinical characteristics of patients with ANCA-associated vasculitis with and without
alpha-1 antitrypsin deficiency alleles

Characteristic Any Deficiency Allele | MM P value
Genotype (Chi-square)

Age at diagnosis, mean + standard deviation

48.3 (15.9) 48.4 (17.8) 0.950
N=899 (145, 754)
Female,

0,
n (% of genotype) 171 (51.0%) 880 (49.2%) 0.533
N=2124 (335, 1789)
Ethnicity: Hispanic, Latino, or Spanish origin,
0,

n (% of genotype) 6 (4.4%) 6 (0.8%) 0.001
N=851 (137, 714)
Clinical phenotype
GPA, n (% of genotype) 261 (90.3%) 1273 (83.5%) 0.003
MPA, n (% of genotype) 11 (3.8%) 140 (9.2%) 0.002
Indeterminate or unknown, n (% of genotype) 17 (5.8%) 111 (7.3%) 0.393
N=1813 (289, 1524)
ANCA Specificity
PR3-ANCA only, n (% of genotype) 228 (74.5%) 1131 (63.3%) <0.001
MPO-ANCA only, n (% of genotype) 56 (18.3%) 427 (23.9%) 0.032
PR3- & MPO-ANCA, n (% of genotype) 6 (2.0%) 28 (1.6%) 0.614
Atypical ANCA, n (% of genotype) 0 (0.0%) 1(0.1%)
ANCA-Negative, n (% of genotype) 16 (5.2%) 51 (2.9%) 0.029
N=2077 (306, 1788)

Sample size (N) values represent the total number of patients with available data on specific characteristic (any deficiency
allele, MM genotype).
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Background: Takayasu arteritis (TAK) is a large non-specific vasculitis of unknown etiology
that causes occlusive or dilated lesions in the aorta and its major branches, pulmonary arteries,
and coronary arteries. In recent years, the prognosis and quality of life of patients with large
vessel vasculitis have been improving with advances in treatment, mainly with
immunosuppressive agents and biological agents. However, there are cases with
exacerbation of vascular lesions even when serological inflammatory markers are quiescent.
Thus the identification of biomarkers to assess the appropriate disease course of this disease
is required. Notably, patients with TAK are more susceptible to inflammatory bowel disease,
such as ulcerative colitis, at a higher rate than the general population. It has been also
reported that dysbiosis of gut microbiota is also involved in the development and exacerbation
of various diseases, such as inflammatory bowel disease and rheumatoid arthritis. Based on
these backgrounds, we hypothesized that the intestinal microbiota of patients with TAK might
have some influence on the pathogenesis of the disease through the patients' intestinal
immunity. There have been no reports investigating about gut microbiota in large vessel
vasculitis to date. The objective of this study is to investigate (1) whether the gut microbiome
of patients with TAK is different from that of healthy subjects, and (2) the relationship between
gut microbiome and clinical features.

Methods: We extracted gut microbiota-derived DNA from the stool of patients with TAK and
controls, and then 16S rRNA sequencing were performed using MiSeq system (lllumina)
targeting the V1-V2 regions. Paired-end sequences were analysed with Qiime2 to clarify the
differences between the two groups and to evaluate whether the differences in gut microbiota
and their composition rates are associated with the clinical characteristics and course of the
patients. Moreover, PICRUSt2 was performed for predictive functional composition
metagenomes in patients with TAK using MetaCyc Metabolic Pathway Database. The
relationship between clinical events and bacteria abundances was examined. Clinical events
include cardiovascular surgery or endovascular treatment due to aneurysm, angiostenosis, and
dysfunction of the aortic valve.

Results: Untreated TAK patients had increased relative abundance of Marinifilaceae and
decreased relative abundance of Bifidobacteriaceae. In addition, predictive functional
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composition of metagenomic analysis by PICRUSt2 suggests that there were increased
expression of enzyme pathways involved in the synthesis of hydrogen sulfide and
formaldehyde. In patients with TAK including post-treatment patients, the higher the fecal
abundance of a particular bacterium, such as Streptococcus, the higher the risk of having an
aneurysm amenable to cardiovascular surgery or endovascular treatment.

Conclusions: Altered gut microbiota is observed in the patients with TAK, and some bacteria
may be useful for identifying patients with poor prognosis.

Disclosures: None
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Background: MicroRNAs (miRNAS) regulate a wide range of biologic and pathologic
processes including inflammation mainly through translational repression. Previously, we
screened nasal tissue from granulomatosis with polyangiitis (GPA) patients for 847 miRNAs
and found a disease associated signature of 21 differentially expressed miRNAs compared to
healthy controls and chronic rhinosinusitis. MiR-184 was most over expressed in nasal tissue
from GPA (13.4fold) and it is predicted to target the proteinase-3 (PR3) gene PRTN3. First, we
aimed to confirm if any of 21 GPA-associated miRNAs including miR-184 downregulates
PRTNS3 or its alternative transcript in vitro. The second objective was to validate miR-184 as a
putative regulator of PR3 on mRNA and protein level in a granulocyte model.

Methods: The inhibitory capacity of miRNAs on PR3 mRNA was estimated by a dual-
luciferase reporter system. The sequences of the alternative (132bp longer) and the regular
3'UTR-PRTN3 were cloned and inserted into the pmirGLO vector and co-transfected with 21
mMiRNA mimics into HelLa cells. Co-transfection with Caenorhabditis elegans miRNA 67 mimic
(cel-miR-67) was used as negative control. Statistical significance was evaluated by students t-
test adjusted for multiple comparisons (Holm-Sidak). NB4 cells were differentiated by all-
transretinoic acid for 24h. Granulocyte-like differentiation was analyzed by FACS, qPCR and
western blot. Endogenous miR-184 expression was examined by miRNA-specific PCR. miR-
184 and the GPADH miRNA control were transfected using lipofection. Downregulation of
target genes and proteins were analyzed by qPCR after 24h and by western blot after 48h.

Results: From the selected 21 miRNAs there were remarkable differential effects of let-7f,
miR-184 and miR-708. Let-7f (-29,2%) and miR-708 (-23,6%) both showed a suppression of
the alternative 3'UTR-PRTNS3 but no effect on the regular 3’'UTR-PRTN3 while miR-184 only
suppressed the regular 3’'UTR (-17,5 %) and not the alternative variant (fig. 1-2).

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. We could not confirm that miR-184
regulates PR3 on mRNA or protein level down, but we could show a downregulation of AKT2
on mMRNA and protein level by miR-184.

Conclusions: Disease specific miRNA signatures together with an increased PRTN3 level and
in alternative PRTN3 mRNA in GPA suggest an epigenetic dysregulation of PRTN3 expression
in GPA. To our knowledge this is the first analysis in GPA showing that miRNAs can

differentially regulate the regular and the alternative 3'UTR variants of PRTN3-mRNA. As miR-
184 is markedly upregulated in GPA, a repression of PRTN3 is to be anticipated, possibly as a
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reaction to previous neutrophil activation with PRTN3 overexpression. However, we could not
confirm downregulation of PR3 on mRNA or protein level in the NB4 granulocyte model. But
AKT2, an alternative validated target of miR-184, was downregulated serving as positive
control of our cell model. Interestingly, AKT2 is involved in cell death mechanism such as
apoptosis. Since miR-184 is highly overexpressed in nasal tissue of GPA patients, the miR-
184/AKT2-axis might represent a potential new link to mechanisof cell death regulation, driving
autoimmunity in GPA.

Disclosures: S. Schinke: grant by vasculitis foundation Kansas City, MO 64188. Other
authors: none
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Fig. 1: Dual-uciferase reporter assay with the regular ¥UTR of PRTN3 cloned into the pmirGLO
vector compared to empty vector (NTC). Significant effect for miR-184 (17,5 %), miR-708 no effect
and let-7f small but not significant reduction in luciferase activity (12,3 %). Data represent 3
independent experiments with triplicate measurements. miR-184 was tested 6 times. *P<0.05; ns = not
significant; error bars display standard deviation.
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Fig. 2: Dual-luciferase reporter assay with the alternative 3'UTR of PRTN3. Significant effects of let-7f
(29,2 %), miR-708 mimic (23,6 %), miR-184 ( no significant reduction) in luciferase activity. 3
independent experiments with triplicate measurements. *P<0.05
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Background: Next generation genetic sequencing (NGS) is now firmly established as part of
the routine diagnostic workup of vasculitis, and has been a disruptive but welcome addition to
the diagnostic armamentarium, facilitating precision medicine in this space. The growing
number of genes that have been identified to cause monogenic vasculitides and
vasculopathies now encompass not only vasculitis but also autoinflammatory conditions with
occasional vasculitis, immunodeficiency, and hematologic manifestations (1-4). Genetic
vasculopathy mimicking vasculitis are also a concern. We describe diagnostic yield in a cohort
of 339 patients referred to our autoinflammation centre of excellence (GOSH-ACE) since 2015.

Methods: A NGS custom gene panel validated for vasculitis and inflammation (5), and whole-
exome sequencing approach with virtual panel analysis was used to screen 339 patients with
unknown but suspected autoinflammatory/ vasculitides. Genetic variants present in more than
1% of individuals (1000G and gnomAD databases) were excluded, and the remaining rare
variants subsequently classified according to pathogenicity.

Results: Of the 288 cases with demographics, there were 51% males; median age 13 years,
range 1-70 years. Pathogenic or likely pathogenic (class 5 or 4) variants were detected in
119/339 patients (35%). A definite new genetic diagnosis was made in 31/339 cases (9%
Table). Seventy-four/339 patients (22%) had at least 1 class 4 variant requiring further workup
to fully establish a true genotype-phenotype correlation. The commonest disease-causing
genes (i.e. affecting more than one case in this cohort) with class 5 pathogenic mutations were:
ADA2, MEFV, C1QB and TREX1 (Table). Vasculopathic mimics of vasculitis included
neurofibromatosis and Marfan syndrome.

Conclusions: NGS is now fully embedded as a routine diagnostic test for vasculitis of the
young, with overall diagnostic yield (definite, or possible genetic diagnosis) of 10-22%
respectively. Precision medicine is thus now possible for these cases, with profound impact on
treatment ranging from no immunosuppression (vasculopathy) to targeted treatment with
biologics or hematopoietic stem cell transplantation, and in the future gene therapy. Clinicians
should be aware that the diagnostic yield of this approach is profoundly influenced by what
genes are included in virtual panel analyses, the pre-test odds of genetic disease in the
population tested, and by operator expertise since reporting of genetic results is not yet fully
automated.

Disclosures: None

149



Table. Class 5 mutations detected resulting in a confirmed genetic diagnosis

Gene ID Variants Clinical diagnosis Number of
cases
ADA2 p.G47R (x2), p.G47W, DADA2 4
p.N370K
C10B p.M95fs, p.G96Afs*49, Complement deficiency 2
C3 p.R1042G Complement deficiency 1
C6 p.Q274Rfs*45 Complement deficiency 1
CYBA p.P157Q Chronic granulomatous disease 1
FBN1 p.R1170H, p.P404Hfs*43 Marfan syndrome 2
GLA p.G271S Fabry disease 1
ISG15 p.Q16X Interferonopathy 1
MEFV p.V726A (Het x2), FMF 5
p.S208C (Hom), p.M694V
(Hom), p.M694V (Hom)
NFI p.Q543X Neurofibromatosis 1
PIK3R1 €.336+1G>A SHORT syndrome (AD) 1
PRF1 p.A91V (Hom) HLH 1
PSTPIP1 p.G403R Autoinflammatory; pyogenic sterile 1
arthritis, pyoderma gangrenosum, and
acne (PAPA)
PTEN p.v217D Cowden syndrome 1 1
RNF213 p.D4013N Moyamoya 1
SLC29A3 p.F316V (Hom) H-syndrome 1
TMEM173 p.C206Y Autoinflammatory; SAVI 1
TNFAIP3 p.R271X Autoinflammatory syndrome, A20 1
deficiency, familial, Behcet-like
TRAF3 p.R118W Encephalopathy, acute, infection- 1
induced, Herpes-specific, 5 (IIAE5)
TREX1 p.D18N (x2) AGS (interferonopathy) 2
WAS p.E131K Immune deficiency 1
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84. Genetic variation in efficacy and toxicity of cyclophosphamide in the treatment of
ANCA vasculitis

Francisco Gomez Preciado!, Marta Calatroni?, Vieri Lastrucci®, Primo Buscemi?, Federico
Alberici*, Susan L Murray®, Mark A. Little®, Augusto Vaglio3’
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Hospital, Dublin, Ireland, ®Trinity Health Kidney Centre, Trinity College Dublin, The University
of Dublin, Dublin, Ireland, ‘Department of Biomedical Clinical and Experimental Sciences,
University of Firenze, Florencia, Italy

Background: Cyclophosphamide remains as the key immunosuppressive drugs for induction
treatment of ANCA-associated vasculitis (AAV). It can produce serious side events such as
myelotoxicity, infections and malignancies. To advance the mission of personalised medicine,
we sought to identify genetic polymorphism associated with occurrence of adverse events
and/or reduced efficacy.

Methods: A cohort of 402 patients with diagnosis of AAV from two centres who had been
treated with at least 2g of cyclophosphamide was recruited. We investigated the following
SNPs in gene regions encoding proteins related to cyclophosphamide metabolism: rs2740574,
rs3745274, rs2279343, rs8192709, rs1057910, rs4244285 and rs776746. Their demographic
characteristics, disease course and adverse effects were recorded.

Results: Different alleles were recorded for the population, with the distribution seen in the
graph bellow. The specific association between these SNPs and outcomes is currently under
analysis.

Conclusions: This study may help guide the election of treatment according to patients SNPs.

Disclosures: None.

Figure 1.
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Background: ANCA-associated vasculitides (AAV) are rare but aggressive autoimmune
disorders. The pathogenesis of the disorders is complex and still poorly understood; only a few
genetic loci have been associated with AAV. The aim of this project was to identify and
characterize novel susceptibility loci for AAV positive for myeloperoxidase (MPO) or proteinase
3 (PR3) ANCA.

Methods: Genetic association analyses were performed after Illumina sequencing of 1853
genes and subsequent replication with genotyping of candidate single-nucleotide
polymorphisms (SNPs) in a total cohort of 1110 Scandinavian cases with granulomatosis with
polyangiitis (GPA) or microscopic polyangiitis (MPA) and 1589 controls. Data were analysed
using logistic regression with a P value threshold for significance of < 9.1 x 107. A novel AAV-
associated SNP was analysed for allele-specific effects on gene expression using luciferase
reporter assay.

Results: Associations between PR3-ANCA positive (+) AAV and the HLA-DPB1, HLA-DPA1
and SERPINAL genes and between MPO-ANCA+ AAV and the HLA-DQB1 locus identified in
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previous genome-wide studies were confirmed in the present study. In addition, a rare SNP
located in the BACH2 gene (rs78275221) was identified as significantly associated with MPO-
ANCA+ AAV (P = 7.9 x 10”7, Odds ratio = 3.0 in meta-analysis). The rare allele of the novel
disease-associated SNP affected downstream gene expression in primary endothelial cells,
specifically.

Conclusion: This study confirms previous findings of genetic associations specific for PR3-
ANCA+ and MPO-ANCA+ AAV, respectively. A novel susceptibility locus for MPO-ANCA+ AAV
was identified, where the disease-associated SNP may facilitate the development of
autoimmunity through a negative effect on gene expression in specific cell types.

Disclosures: None.
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86: Digital spatial profiling of glomerular gene expression in pauci-immune
glomerulonephritis

André Oszwald?, Helga Schachner?, Andrew Rees?, Renate Kain?
!Department Of Pathology, Medical University Of Vienna, Vienna, Austria

Background: Pauci-immune focal necrotizing glomerulonephritis (piFNGN) is a remitting and
recurring disease characterized by asynchronous focal necrosis of glomerular tuft segments
resulting in scarring and loss of renal function. The lesions evolve over time during active
disease phases and appear as heterogeneous patterns of injury in renal biopsies.
Characterization of the underlying molecular processes using expression profiling is difficult
because most methods involving analysis of bulk tissue, or dissociated single cells, disregard
the heterogeneity of discrete lesions. Here, we use digital spatial profiling (DSP) to
characterize protein and transcript expression in individual, morphologically distinct glomeruli
from patients with piFNGN.

Methods: 18 biopsies showing piFNGN were used for DSP according to assay’s instructions.
Circular tissue annotations containing glomeruli were manually placed for analysis with the
Nanostring GeoMX protein (n=120), immuno-oncology RNA (n=72) and Cancer Transcriptome
Atlas (n=48) panels. Glomerular histomorphology was evaluated in adjacent serial sections.
Expression data was processed by log transformation, quantile normalization and batch effect
correction.

Results: DSP demonstrated the differences in the expression of proteins and RNA targets
between injured and apparently normal glomeruli that were expected based on previous
studies of renal biopsies from vasculitis patients and transplant donors. In addition, DSP
identified heterogeneous RNA and protein expression among individual glomeruli from the
same biopsy and among glomeruli with similar morphological patterns of injury. This enabled
us to identify differential gene expression signatures that correlated with morphological
patterns of injury, and indicated involvement of specific inflammatory pathways.
Conclusions: Our findings demonstrate the utility of DSP for characterizing heterogeneity of
focal glomerular injury and identifying pathways of renal pathobiology in morphologically
distinct lesions.

Disclosures: None
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87. Siglec-9 engagement attenuates ANCA-mediated neutrophil activation
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Background: Sialic acid-binding Ig-like lectin 9 (Siglec-9) is constitutively expressed on
neutrophils and monocytes. The expression and potential role of siglec-9 in ANCA-associated
vasculitis (AAV) is yet to be determined. We aimed to examine the expression of siglec-9 in
patients with AAV and explore the impact of siglec-9 engagement on ANCA-mediated
neutrophil responses in vitro.

Methods: Leukocytes and serum were isolated from peripheral venous blood of AAV patients
and siglec-9 expression was measured by flow cytometry and ELISA, respectively.
Immunohistochemistry was performed on kidney biopsies of AAV patients with AAGN and
stained for siglec-9, recombinant siglec-9 Fc chimera and leukocyte markers. Functional
studies were done using healthy donor neutrophils in the presence of ANCA and siglec-9 mAb
to investigate its role in ANCA-induced ROS production and neutrophil extracellular traps
(NETs) formation.

Results: We found increased serum siglec-9 expression in active AAV compared to remission
AAV and a positive correlation with disease activity. Neutrophils and intermediate
(CD14+/CD16+) monocytes from PR3-AAV patients displayed higher siglec-9 expression
compared to MPO-AAYV patients. Siglec-9 expression in AAGN was restricted to areas of active
inflammation. Using recombinant siglec-9 Fc chimera protein in immunohistochemistry
experiments, we identified glomerular endothelial cells to express siglec-9 ligands. ANCA
stimulation of primed neutrophils was associated with siglec-9 shedding. Siglec-9 engagement
using anti-siglec-9 mAb was associated with reduction in ROS production and NETs formation
compared to isotype control.

Conclusion: Siglec-9 expression correlates with disease activity in AAV. Surface expression of
siglec-9 on key cellular players in AAV pathogenesis, is biased towards PR3-AAV. The biologic
relevance of this finding is unclear. Our in vitro experiments support a potential role for siglec-9
in attenuating ANCA-mediated neutrophil responses. Further work is required to determine the
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nature of siglec-9 ligand on endothelial cells and relevance of our findings on neutrophil-
endothelial interactions in vivo.

Disclosures: None

157



88. Role of Neutrophil Extracellular Trap Formation in Systemic Vasculitides

Despina Michailidou?, Runa Kuley?, Tomas Mustelin!, David Cuthbertson?, Peter C. Grayson?,
Nader A. Khalidi4, Curry L. Koening®, Carol A. Langford®, Carol A. McAlear?, Larry W.
Moreland?, Christian Pagnoux®, Philip Seo??, Ulrich Specks?!?, Antoine G. Sreih’, Kenneth
Warrington'?, Paul A. Monach?3, Peter A. Merkel’, Christian Lood?

!Division of Rheumatology, University of Washington, Seattle, United States, *Health
Informatics Institute, University of South Florida, South Florida, United States, *Systemic
Autoimmunity Branch, National Institutes of Arthritis and Musculoskeletal and Skin Diseases,
Bethesda, United States, “Division of Rheumatology, McMaster University, Ontario, Canada,
*Division of Rheumatology, University of Utah, Salt Lake City, United States, ®Division of
Rheumatology, Cleveland Clinic, Cleveland, United States, ’Division of Rheumatology,
University of Pennsylvania, Philadelphia, United States, ®Division of Rheumatology and Clinical
Immunology, Denver, United States, °Division of Rheumatology, Mount Sinai Hospital, Toronto,
Canada, '°Division of Rheumatology, Johns Hopkins University, Baltimore, United States,
"Division of Pulmonary and Critical Care Medicine, Mayo Clinic, Rochester, United States,
2Division of Rheumatology, Mayo Clinic, Rochester, United States, *Division of
Rheumatology, Brigham and Women’s Hospital, Boston, United States

Background: Neutrophil extracellular trap (NET) formation, the release of decondensed
chromatin and granular proteins from activated neutrophils, is essential in innate immunity.
NET formation plays also an important role in autoimmune diseases, including anti-neutrophil
cytoplasmic autoantibody (ANCA)-associated vasculitis (AAV), a disease that affects small
blood vessels. Whether NET formation and autoimmunity against NET antigens such as
extracellular histones, a common autoantigen in other autoimmune diseases including
systemic lupus erythematosus and rheumatoid arthritis, occurs in Takayasu’s arteritis (TAK)
and giant cell arteritis (GCA), two forof large vessel vasculitis (LVV) is unknown. The objective
of this study was to compare levels of NET formation and anti-histone antibodies in AAV and
LVV.

Methods: NETs (neutrophil elastase (NE)-DNA complexes) and anti-histone antibodies were
analyzed in plasma samples of healthy controls (n=30), and patients with AAV (granulomatosis
with polyangiitis (GPA, n=196), microscopic polyangiitis (MPA, n=74)), TAK (n=66), and GCA
(n=82), at times of remission or flare. Physician global assessment (PGA) was used for
evaluation of disease activity.

Results: NE-DNA complexes were significantly elevated in the plasma of patients with AAV
and LVV, both at flare and remission, compared to healthy controls (HC), except for patients
with MPA at remission (Figure 1A). In patients with TAK, but none of the other conditions, NE-
DNA complexes were significantly elevated at time of flare as compared to remission (p<0.05),
and NE-DNA levels correlated with PGA (r=0.28, p<0.05). Levels of NETs did not correlate with
markers of general inflammation, such as C-reactive protein. Only patients with TAK had
significantly higher levels of anti-histone antibodies in their circulation regardless of disease
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activity (p<0.01) (Figure 1B). In patients with TAK, presence of NETs correlated with levels of
anti-histone antibodies (r=0.35, p<0.01).

Conclusions: NETSs, as assessed by NE-DNA complexes, are elevated in both AAV and LVV
suggesting a potential common disease link in vasculitides. Presence of anti-histone antibodies
in TAK suggests that NETs may be a source of autoantigens in this disease. Further studies
are required to explore the role of NETs and anti-histone antibodies in the pathogenesis of
vasculitides.

Disclosures: None

Figure 1. Levels of NE-DNA complexes and anti-histone antibodies in patients with vasculitis. Levels
of A) NE-DNA complexes and B) anti-histone antibodies were analyzed in healthy controls (HC), and
patients with vasculitis at times of remission (rem) and active disease. Statistical analyses were done
by Mann-Whitney U test with *p<0.05, **p<0.01 and ***p<0.001. Unless otherwise indicated, all
analyses are compared to healthy controls. Each circle represents an individual sample, with the bar
representing the median of the group. GPA: granulomatosis with polyangiitis; MPA: microscopic
polyangiitis; TAK: Takayasu’s arteritis; GCA: giant cell arteritis.
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Background: Activation of myeloid cells by circulating anti-neutrophil cytoplasmic
autoantibodies (ANCA) is essential in the development of ANCA —associated vasculitis (AAV)
and necrotizing crescentic glomerulonephritis (NCGN). In contrast to neutrophils, the
contribution of classical and non-classical monocyte subsets in AAV remains poorly described.
Classical monocytes are released from the bone marrow into circulation where they can
differentiate into non-classical monocytes. This differentiation is under the control of the
CCAAT/enhancer binding protein 3 (C/EBP) transcription factor. Colony stimulating factor 2
(CSF2) is a cytokine which stimulates stem cells to produce myeloid cells. Recent studies have
put in evidence that high level of CSF2 is present in patients with autoimmune diseases and is
an important pathogenic factor by modulating monocyte functions. Our work aimed to
investigate the contribution of both monocyte subsets and the involvement of CSF2 in ANCA-
associated NCGN.

Methods: To assess the differential role of both monocyte subsets, myeloperoxidase” (MPO)
mice were immunized with murine MPO, irradiated and subsequently transplanted with
hematopoietic cells from either WT, CCR2"- or C/EBPB-- mice. Mice were sacrificed and
examined 6-8 weeks following transplantation. CSF2 expression was studied in kidney and
urine of mice with AAV and was used in vitro for the stimulation of human and murine
monocytes. The contribution of CSF2 in vivo was investigated in MPO-- mice transplanted with
bone marrow cells from CSF2rb”- mice following the procedure described above. Finally, we
guantified urinary monocytes and CSF2 levels in patients with AAV.

Results: CCR2- chimeric mice showed a reduction in circulating Ly6C" classical monocytes
and were protected from the development of renal damage compared to WT chimeric mice. In
contrast, C/EBPR chimeric mice lacking non-classical monocytes developed glomerular
necrosis and crescent formation to the same extend as WT chimeric mice. Kidney and urinary
CSF2 protein levels were upregulated in mice with AAV. In vitro, CSF2 increased the ability of
ANCA-stimulated monocytes to release interleukin-18 (IL1-B) and induce the polarization of
CD4* T-cells into T helper 17 (Tu17) effector cells. CSF2rb”- chimeric mice were protected from
glomerulonephritis and exhibited reduced numbers of kidney Tn17 cells. Finally, we found
increased numbers of both urinary classical monocytes and CSF2 levels in patients with active
kidney AAV. In addition, kidney CSF2 expression was also increased in these patients.
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Conclusions: Classical, but not non-classical, monocytes are important mediators of renal
damage in AAV. CSF2 is a crucial pathological factor in AAV by modulating monocyte pro-
inflammatory functions. Classical monocytes and CSF2 levels were increased in urine from
patients with AAV. Our data suggest that monocytes and CSF2 might represent novel
interesting therapeutic targets.

Disclosures: none
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Background/Objective: ANCA induced vasculitides are induced by binding of anti-MPO or
anti-PR3 1gG to the autoantigen expressed on the membrane of myeloid cells. However, ANCA
titers only loosely correlate with disease activity in an individual ANCA patient. Glycosylation of
IgG and especially of autoantibodies are an important regulator of the pathogenicity of
autoantibodies. In AAV it has been described that glycosylation of ANCA IgG is changed in
active AAV and that antibody glycosylation influences the binding ability to Fc receptors.
However, only few publications show a direct connection of glycosylation pattern and cellular
functionality in AAV-concerning processes. Our work aimed to understand the role of IgG
sialylation in the pathogenicity of ANCA IgG.

Methods: Flow cytometry was used to analyse the glycosylation status of patients-derived B
cells compared to healthy controls. 1gG isolated from patients with active disease were in vitro
sialylated and desialylated. These modified antibodies were used in PMN stimulation assays to
analyse the effect of the sialylation status on ROS production (Ferricytochrome C assay), NETs
induction (Sytox, fluorescence microscopy) and IL-1b secretion (ELISA). Anti-MPO NCGN was
induced in WT mice by passive transfer of IgG from MPO-immunized either MPO-deficient
mice (normal IgG) or MPO/St6gall-DKO mice (hyposialylated 1gG). Histological evaluation of
kidney sections as well as blood and kidney flow cytometry were performed.

Results: Flow-cytometric analysis of the glycosylation status of B cells from active patients
revealed a reduced level of sialic acid, terminal galactose and fucose compared to healthy
controls. Sialylation of IgG derived from active patients resulted in reduced ROS-production of
PMNs whereas desialylation did not further increase ROS-production compared to unmodified
IgG. Furthermore, NETs formation was also reduced by sialylation. Finally, mice receiving 1gG
from MPO/St6gall-DKO (hyposialylated IgG) had increased disease severity shown by
elevated frequencies of crescentic or necrotic glomeruli compared to mice receiving IgG from
MPO-KO mice.

Conclusion: Glycosylation and especially sialylation of IgG influences disease severity in AAV.
IgG sialylation had a protective effect, seen by reduced ROS production and NETs formation in
sialylated IgG samples in vitro. Nevertheless, there seeto exist a certain threshold, where
further lowering sialic acid frequency does not result in increase of PMN activity (ceiling effect).
We finally found a profound impact of IgG sialylation on ANCA-induced NCGN severity in an
animal model, where sialic acid-deficient anti-MPO IgG worsens disease. In summary, we here
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for the first time provide data, that IgG sialylation directly regulates severity of ANCA-induced
NCGN.

Disclosures: None.
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91. In ANCA disease, blockade of certain inflammatory mediators improves kidney
disease but worsens lung disease
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Background: Kidney disease with glomerulonephritis (GN) and lung disease (LD) with
capillaritis/microabscesses/granulomatosis are common components of ANCA disease.
Targeted blockade of innate immune system inflammatory mediators has been shown to be
effective therapy for ANCA glomerulonephritis (GN). In this study, we used a murine model of
MPO-ANCA disease to compare the effects of knockout (KO) of multiple innate immune
system components on GN and LD.

Methods: Anti-MPO IgG purified from MPO KO mice immunized with murine MPO was
injected iv into wild-type C57BL/6j mice (WT B6), and mice with KO of complement factors B
(FB), complement factor | (CFI), C5, bradykinin 1 receptor (B1R), LFA-1, Mac-1, or CCR2.
Proteinuria, hematuria and leukocyturia were monitored, and mice were sacrificed at day 6 and
kidney and lung tissue obtained for pathologic examination. GN was scored based on %
glomeruli with crescents, and lungs scored based on microabscess/granuloma formation (O-
3+).

Results: All WT B6 mice developed GN with crescents, but none developed LD. All mice with
KO of any innate immune components tested had prevention or amelioration of GN. However,
all mice with KO of Mac-1, CCR2 or CFI developed multiple small lung
microabscesses/granulomas histologically identical to human ANCA lung disease. The Figure
shows % glomeruli with crescents (left) and semiquantitative score of lung lesions (right) with a
central core of neutrophils (PMNSs) surrounded by a thin rim of macrophages (MPs).

Conclusions: In a preclinical model of ANCA disease, blockade of some but not all
components of innate immunity prevent or reduce GN but facilitates LD. We hypothesize that
reduced MP recruitment to early sites of lung injury caused by ANCA-activated PMNs allows
initiation of microabscesses that are the precursors to lung granulomatosis. Blockade of
mediators that sufficiently prevent early lung injury by PMNs do not result in LD even if
macrophages are impaired. These observations raise the possibility that some treatment
strategies that are effective for ANCA GN may exacerbate ANCA LD.

Disclosures: PH, HX and JCJ disclose research funding from NIH NIDDK, ChemoCentryx and

Alexion. JCJ discloses consultant services for BioCryst Pharmaceuticals and ChemoCentryx.
All other authors have no disclosures.
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Figure 1.
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92. Aberrant Phenotype Of Circulating Antigen Presenting Cells in Giant Cell Arteritis
and Polymyalgia Rheumatica Patients

Miss. Rosanne Reitsemat, Bernd-Cornél Hesselink?, Kornelis van der Geest!, Annemieke
Boots?, Elisabeth Brouwer!, Peter Heeringa?, Yannick van Sleen?

!Department of Rheumatology and Clinical Immunology, University of Groningen, University
Medical Center Groningen, Groningen, Netherlands, ?Department of Pathology and Medical
Biology, University of Groningen, University Medical Center Groningen, Groningen,
Netherlands

Background: Giant Cell Arteritis (GCA) and Polymyalgia Rheumatica (PMR) are overlapping
diseases occurring exclusively in people older than 50 years. Antigen-presenting cells (APCs),
including monocytes and dendritic cells (DCs), are main contributors to the immunopathology
of GCA and PIn GCA tissues, DCs may be prone to activation, leading to chemokine
production and recruitment of CD4+ T-cells and monocytes to the arterial wall. However, little is
known about APC phenotypes in the peripheral blood at the time of GCA/Pdiagnosis.
Therefore, we aimed to investigate the phenotype of the circulating APCs in GCA and
Ppatients.

Methods: APCs among peripheral blood mononuclear cells (PBMCs) of treatment-naive GCA
and Ppatients were compared to those in age- and sex-matched healthy controls (HCs) using
flow cytometry (n=15 in each group). Using a 14-colour panel, we identified three monocyte
subsets: classical (CD14+CD16-), intermediate (CD14+CD16+), and non-classical
(CD14lowCD16+) monocytes. DC subsets were defined as CD14/CD16/CD19 negative cells
with high Human Leukocyte Antigen — (HLA-DR) expression, and were subdivided in
CD303+CD11c- plasmacytoid DCs (pDCs), CD11c+CD141+ conventional DCs (cDC1) and
CD11c+CD1c+ conventional DCs (cDC?2). Each of these subsets was analysed for expression
of Toll-like receptor 4 (TLR4), TLR2, CD86, CCR7, Programmed death- ligand 1 (PD-L1),
CD40, HLA-and CD11c by assessing the mean-fluorescence intensity of these markers.

Results: Compared to HCs, non-classical monocytes of GCA and of Ppatients had a
significantly lower expression of TLR2, HLA-and CD11c, whereas CD86 expression was
significantly lower on non-classical monocytes of Ppatients only. In contrast, CCR7 expression
by non-classical monocytes of GCA and Ppatients was significantly higher (Figure 1).
Expression of CD40 appeared to be lower in Ppatients’ intermediate monocytes. Even though
no phenotypical and numerical differences were observed for DCs in the peripheral blood,
cDC2 counts correlated negatively with CRP levels (r=-0.64 for GCA, r=-0.43 for PMR).

Conclusions: Circulating non-classical monocytes, but not DCs, display an altered phenotype
in GCA and Ppatients at diagnosis. These cells, thought to be pro-inflammatory and
representing the end stage of monocyte maturation in the blood, display features of decreased
activation. The results suggest an exhausted or an early senescent phenotype of non-classical
monocytes possibly caused by the inflammatory process. Moreover, their increased CCR7
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expression could indicate an increased capacity to migrate to tissues expressing high CCR7
ligands, a notion to be further investigated.

Disclosures: AB was a consultant for Griinenthal Gmbh until 2017. EB and KSMvdG as
employees of the UMCG received speaker/consulting fees from Roche paid to the UMCG.

Figure 1. Mean fluorescence intensity of CCR7 and HLA-on non-classical monocytes in GCA
and Ppatients compared to HCs (n=15 per group).
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93. A prospective study of NET-formation in ANCA-associated vasculitis using
bioimpedance analysis

Joop Aendekerk®?, Renée Ysermans’?, Matthias Busch'?, Chris Reutelingsperger?, Pieter van
Paassen'?

!Dept. Nephrology and Clinical Immunology, Maastricht University Medical Center, Maastricht,
Netherlands, Dept. of Biochemistry, Cardiovascular Research Institute Maastricht, Maastricht,
Netherlands

Background: In ANCA-associated vasculitis (AAV), the neutrophil plays a central role.
Recently, neutrophil extracellular traps (NET) have been implicated in the pathogenesis of
AAV. Several groups have stated ANCAs and/or serum components of AAV patients can
induce NETs. There is accumulating evidence that NET formation is increased during active
AAV in contrast to remitted patients. We hypothesize that serum from active AAV patients has
a higher NET-inducing activity than treated AAV patients in remission. To test this hypothesis,
we developed a high content method to measure NET formation using the xCelligence Real-
Time Cell Analysis.

Methods: Patients were included from the PROMAVAS study, i.e., a prospective longitudinal
study in active AAV patients at Maastricht UMC, between April 2019 and June 2021. Clinical
data were obtained from the PROMAVAS database. Serum samples were obtained at the time
of active disease (T0), 6 weeks (T1) and 6 months (2) after initiating therapy. Consenting
healthy donors were recruited as healthy controls (HC). For NET formation assays healthy
control neutrophils were seeded in 96-wells E-plate VIEW and incubated for 4 hours with PMA
(25nM, positive control), AAV serum (20% v/v) or HC serum (20% v/v) in the presence or
absence of the PAD4 inhibitor (PAD4i; a NET-formation inhibitor). Cell-index (Cl) reflecting
NET-formation was recorded continuously per well by the xCelligence. Cl was validated as
NET-formation signal by (immuno)fluorescence (IF) visualizing nuclear integrity (DAPI),
extracellular free DNA (SYTOX green) and citrullinated histone 3 (CitH3).

Results: Seventy-two patients (M:F; 46:26) were included with a mean age of 63 (x13) years.
PR3-, MPO-ANCA or both were detected in 38 (53%), 33 (46%) and 1 (1%), respectively.
Renal (n=41; 59%) and pulmonary (n=33; 47%) involvement were the predominant organs
involved. Patients were treated either Rituximab (n=43; 60%), cyclophosphamide (n=16; 22%)
or both (n=13; 18%). At 6 months 68 (96%) patients were in remission according to a BVAS of
0. Death occurred in 5 (7%) patients. ANCA serum showed increased NET formation reflected
by increased nuclear swelling, cell membrane expansion and CitH3 positivity compared to HC
serum (IF, both n=7). Accordingly, using bioimpedance, these ANCA and HC sera showed
increased Cl-max values (median, 3.44 vs. 1.35, resp., P<0.001). Incubation with PADA4i
inhibited these Cl-max values (median AAV vs. HC, 0.07 vs. 0.06, resp., P=0.8), indicating ClI-
max values reflect NET formation capacity. Using bioimpedance, active AAV sera (n=72)
showed increased NET formation compared to HCs (n=12) (median, 0.38 vs. 0.11,
respectively, P=0.001). In all ANCA sera, the presence of NETs was confirmed by effective
inhibition with PAD4i (median AAV-uninhibited vs. AAV-PAD4i, 0.38 vs. 0.04, resp., P<0.001)
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and staining for extracellular free DNA. MPO-ANCA serum showed more NET-formation
compared to PR3-ANCA serum (0.50 vs. 0.29, resp., P=0.006) and NET formation correlated
mildly with serum creatinine (Rho=0.24, p=0.048). NET formation did not correlate with BVAS,
ANCA titre or age at presentation. NET formation capacity decreased after treatment initiation
after six weeks and remained low after 6 months (both P<0.001; Wilcoxon signed rank, Figure
1).

Conclusions: Active AAV serum shows increased NET formation capacity compared to HC.
Bioimpedance is a useful technique to assess NET formation in AAV. Longitudinal serum
samples from AAV patients show a decline in NET formation capacity following
immunosuppressive therapy after 6 weeks and 6 months, indicating this technique can be
helpful to assess treatment efficacy.

Disclosures: none

Figure 1. NET formation capacity by active AAV serum at presentation (T0), and week 6 and
month 6 after treatment initiation showing an overall reduction in NET formation.
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94. The Age-Old Question of ANCA-Associated Vasculitis

Isabella Batten!, Mark W. Robinson3, Amrita Dwivedi?, Pamela O'Neill?, Mark A. Little?, Nollaig
M. Bourke?

!Department of Medical Gerontology, School of Medicine, Trinity Translational Medicine
Institute, Trinity College Dublin, Dublin, Ireland, *Trinity Health Kidney Centre, Trinity
Translational Medicine Institute, Trinity College Dublin, Dublin, Ireland, *Department of Biology,
Kathleen Lonsdale Institute for Human Health Research, Maynooth University , Maynooth,
Kildare, Ireland

Background: Unlike most autoimmune disorders, ANCA-associated vasculitis (AAV) tends to
develop later in life, with an average age of onset of about 62 years. Although chronological
age is considered a major risk factor involved in AAV development and progression, the
underlying mechanisdriving this remain unknown. “Inflammageing” refers to the chronic, low-
grade inflammation that occurs in older individuals and is characterised by increased resting
levels of inflammatory mediators such as IL-6 and TNFa. Inflammageing has been associated
with the development of most, if not all, age-related diseases. Despite this, it's role in AAV
pathogenesis has never been thoroughly explored. We hypothesise that immunological
changes associated with ageing and inflammageing drive AAV pathogenesis and aim to
investigate the effect of age on innate immune cell function in response to stimulation with
ANCA.

Methods: Blood samples were collected from healthy younger (<35 years old) and older (>60
years old). Immune cells (PBMC and neutrophils) were isolated, plated and stimulated with
anti-myeloperoxidase (MPO) as well as positive and negative controls for 1-4 hours.
Supernatants from these cells were used to measure cytokine release using ELISA. RNA was
extracted from cell pellets to measure gene expression using gPCR. Fixed cells were analysed
by flow cytometry to measure NETosis and reactive oxygen species (ROS) production.

Results: PBMCs isolated from older individuals show significantly increased IL-6 gene
expression and cytokine production in response to anti-MPO compared to those isolated from
younger individuals. No significant differences in TNFa gene expression or cytokine production
were noted between PBMCs isolated from younger and older individuals. No significant
differences in NETosis or ROS production by anti-MPO stimulated neutrophils were observed
between the cohorts.

Conclusions: Ageing may result in heightened pro-inflammatory cytokine production in
response to ANCA and promote AAV pathogenesis. However healthy ageing does not seem to
alter ROS production or NETosis in innate immune cells isolated from healthy donors.
Increased sample numbers are needed in order to confirm these findings and these
experiments are ongoing.

Disclosures: None
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Figure 1: Relative /L-6 gene expression and protein concentration from isolated PBMCs. PBMCs were isolated from the
whole blood of young (<35 years old; n=5) and old (>60 years old; n=6) volunteers and incubated for 4 hours with either
no stimulation (UN), Phorbol 12-myristate 13-acetate (PMA), myeloperoxidase (MPQ) or an IgG control. (A.)Supernatants
were collected and IL-6 concentration was measured using ELISA. (B.)RNA was extracted from the cell pellets and gPCR
was used to quantify /L-6 gene expression and all data is shown relative to the expression of the endogenous control
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95. Identification of Monocyte Gene Signatures in Blood and Nasal Tissue of ANCA-
Associated Vasculitis Patients

Jacinta Lee!, Mark McClurel, John R Ferdinand?!, Menna R Clatworthy?!, Kenneth GC Smith'?,
David R Jayne'3, Paul A Lyons?!?

University Of Cambridge, Cambridge, United Kingdom, 2Cambridge Institute of Therapeutic
Immunology and Infectious Disease, Jeffrey Cheah Biomedical Centre, Cambridge, United
Kingdom, *Cambridge University Hospitals NHS Foundation Trust, Cambridge, United
Kingdom

Background: ANCA-associated Vasculitis (AAV) is a chronic autoimmune disease, comprising
two clinical syndromes, granulomatosis and polyangiitis (GPA) and microscopic polyangiitis
(MPA), affecting a variety of organs ranging from the kidney to the respiratory tract that without
treatment has a poor prognosis. Although the function of neutrophils in AAV has been well
described, the contribution of monocytes and macrophages to disease has received less
attention although they have some functional similarities in the context of this disease.

Methods: We sought to gain insight into the role monocytes play in the pathogenesis of AAV
by exploring transcriptomic profiles of circulating CD14 monocytes generated using either
microarray (42 GPA, 30 MPA and 64 healthy controls) or single-cell RNA-Sequencing (14 GPA
and 6 healthy controls), and macrophages in matching nasal tissue in the latter cohort. Data
analysis was performed using Bioconductor 3.9, and Seurat 4.0 in R (3.6 and 4.0,
respectively).

Results: Weighted gene co-expression network analysis of the microarray dataset identified
two modules of co-expressed genes that were associated with both the presence of disease
(Panel A) and its extent as assessed by BVAS and CRP (Panel B and C). Functional
annotation of these modules using gene set enrichment suggested they were comprised of
genes involved in the complement pathway, and pro-inflammatory pathways, such as IL-
6/JAK/STAT3 signalling. The association of these signatures with disease activity was
validated in the single-cell RNA-sequencing dataset and preservation of these signatures was
seen in the nasal tissue.

Conclusions: More biomarkers and prognostic markers are needed in AAV to help physicians
better understand each patient’s disease and tailor treatment plans. Monocyte transcription
signatures offer the potential as new biomarkers of disease activity and understanding the role
of monocytes in AAV pathogenesis and persistence.

Disclosures: None
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Image 1. Magenta Signature correlates with Disease Activity
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96. Disrupted LFA-1/ICAM-1 axis in intermediate monocytes from patients with active
ANCA vasculitis

Miss. Carolina A. Herrera?, Dominic Ciavattal, Meghan Freel, J. Charles Jennette?!, Ronald
Falk*

1UNC Kidney Center, Division of Nephrology and Hypertension, Department of Medicine, The
University of North Carolina at Chapel Hill, Chapel Hill, United States

Background: Monocytes migrate to tissues via chemotactic gradients and contribute to the
development of inflammation and organ damage in ANCA vasculitis. One specific signaling
axis involved in monocyte trafficking and adhesion is the LFA-1/ICAM-1 axis. Monocytes
expressing lymphocyte function-associated antigen-1 (LFA-1) bind to the intracellular adhesion
receptor 1 (ICAM-1), facilitating endothelial adhesion, however monocytes are heterogeneous
and the involvement of LFA-1/ICAM-1 in different monocytes subsets (classical CD14*CD16-,
intermediate CD14*CD16*, non-classical CD149mCD16*) remains unexplored in ANCA
vasculitis. Since monocyte subsets are phenotypically and functionally different, we aimed to
investigate the involvement of the LFA-1/ICAM-1 in different monocyte subsets during ANCA
vasculitis relapse and remission. We hypothesize that the LFA-1/ICAM-1 axis is disrupted in
intermediate (pro-inflammatory) monocytes during active ANCA vasculitis.

Methods: Peripheral blood mononuclear cells (PBMCs) were isolated from 53 ANCA vasculitis
patients and 31 healthy controls who were enrolled according to IRB guidelines. Patients were
diagnosed according to the Chapel Hill Consensus Conference and disease activity was
assigned based on the Birmingham Vasculitis Activity Score. Peripheral blood and urinary
monocyte subset frequencies and monocyte LFA-1 surface protein expression were quantified
by flow cytometry. Serum and urinary soluble ICAM-1 (sICAM-1) levels were measured by
ELISA.

Results: We found that intermediate monocytes are elevated in ANCA vasculitis patients with
active disease (p=0.0004) and exhibit decreased surface expression of LFA-1 (p=0.008)
compared to healthy controls. Additionally, SICAM-1 levels were significantly increased in the
serum of ANCA vasculitis patients with active renal disease compared to patients in remission
(p=0.003) and healthy controls (p=<0.0001). In paired serum from longitudinal ANCA vasculitis
active and remission pairs, sICAM-1 levels were significantly elevated during active disease
compared to remitting disease (p=0.0008). Furthermore, we found a positive correlation
between the frequency of intermediate monocytes expressing LFA-1 and levels of circulating
sICAM-1 (r=0.77, p=0.004). Lastly, the percentage of urinary monocytes was elevated in ANCA
vasculitis patients compared to healthy controls (p=<0.0001), and urinary sICAM-1 levels were
elevated in active ANCA vasculitis patients with disease flare compared to healthy controls
(p=0.034).

Conclusions: An increased frequency of intermediate monocytes during active disease and
decreased surface expression of LFA-1 on intermediate monocytes in the periphery are
consistent with shedding of LFA-1 during disease flare. Elevated sICAM-1 levels in the
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circulation and in the urine during active disease suggest recruitment of monocytes to sites of
inflammation and point to an increased shedding of endothelial membrane-bound ICAM-1 from
inflamed tissues. The positive correlation between LFA-1* intermediate monocytes and
circulating levels of sSICAM-1 suggests an expansion of intermediate monocytes and increased
recruitment of these cells to tissues during disease flare. These data support the active
involvement of intermediate monocytes during disease relapse and propose an important role
for the LFA-1/ICAM-1 axis in the recruitment of intermediate monocytes to sites of
inflammation. Intermediate monocytes and/or the LFA-1/ICAM-1 axis may serve as potential
therapeutic targets to inhibit migration of pro-inflammatory intermediate monocytes,
ameliorating tissue inflammation and damage in ANCA vasculitis.

Disclosures: None
Figure 1. Serum sICAM-1 ELISA. Correlation of %LFA-1* intermediate (CD14*CD16%)

monocytes and serum sICAM-1. ANCA vasculitis patients N=12. Statistics: Linear regression
analysis and Pearson correlation.
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97. Altered neutrophil phenotype and function in ANCA Vasculitis and COVID-19
highlights a disease specific response

Miss. Amrita Dwivedi!, Aisling Ui Mhaonaigh?, Miss. Isabella Batten', Conor Finlay?, Stuart
Phelan?, Mark A Little'?

Trinity Health Kidney Centre, Trinity Translational Medicine Institute, Trinity College Dublin,
Dublin, Ireland, 2STTAR COVID Bioresource, Trinity College Dublin, Dublin, Ireland

Background: Aberrant neutrophil activation is one of the key contributing factors in the ANCA
vasculitis (AAV) immunopathology. A distinct subset of neutrophil is increased in AAV patients
and associates with disease severity. This neutrophil subset is termed low-density
granulocytes (LDGs), because they appear in the PBMC fraction of density separated blood,
moreover, LDGs have been reported in COVID-19 (C-19). AAV and C-19 share similar
pathways involved in disease mechanism such as high levels of neutrophil extracellular traps
(NETs) and subsequent widespread endothelial dysfunction. We therefore hypothesize that
these neutrophil subsets represent a disease specific response and possess distinct
phenotypic and functional characteristics depending on the disease context.

Methods: LDGs were isolated using a modified Percoll gradient preparation and analysed by
multiparametric flow cytometry in patients with active and remission AAV, in mild and severe C-
19 patients and in healthy controls (HC). The phenotyping panel included CD15, CD66b,
CD16, CD10, CD62L, CD63, PD-L1, LOX-1, CXCR2 and CXCR4. We used UMAP
dimensionality reduction technique to characterise the LDG populations within each cohort. We
then assessed the production of reactive oxygen species (ROS) and NETs from LDGs
following PMA and fMLP stimulation using dihydrorhodamine123 assay and DNA dye-based
flow assay respectively.

Results: We found increased levels of LDGs in AAV and C-19 patients which associated with
disease severity. UMAP analysis of LDGs from remission AAV and mild C-19 yielded 1 major
(over 70% of cells) and 3 minor (>5%) sub-populations in each cohort. The phenotype of the
predominant cluster identified was CD16*CD62L*CXCR2*CXCR4"°LOX-1-CD63" suggesting
mature neutrophils. However, the LDG populations within acute AAV and severe C-19 were
more complex. We identified 3 sub-populations in acute AAV:
CD16*CD62L*CXCR2*CXCR4*LOX-1NCD63*, CD16*CD62L-CXCR2*CXCR4LOX-1"CD63*
and CD16-CD62L-CXCR2:CXCR4*'LOX-1MCD63'"°. Severe C-19 sub-populations comprised 2
major (>20%, CD16-CD62L"°CXCR2"° and CD16MCD10"°CD62L*LOX-1-) and 4 minor (>10%)
sub-populations. In addition to these phenotypic differences, we also observed different ROS
and NET production capability in LDGs, especially enhanced NET production in fMLP
stimulated LDGs from acute AAV.

Conclusion: LDGs are significantly elevated in AAV and C-19, but their phenotypic and

functional characteristics appear to be very different. Our results show that LDGs are
comprised of several distinct sub-populations within acute AAV and severe C-19. AAV LDGs
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may possess enhanced functional response thereby suggesting a disease specific role for

these neutrophil subsets.

Disclosures: None

Figure 1.
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98. Biomechanical phenotype of circulating myeloid cells is altered in ANCA associated
vasculitis

Miss. Noelle Pisacano, Stephen P. McAdoo, Jochen Guck, Charles D. Pusey, Edwin Chilvers,
Andrew Cowburn, Katharine Lodge, Maria Prendecki
YImperial College London, London, United Kingdom

Background: Real Time-Deformability Cytometry (RT-DC) is a novel technique able to identify
morpho-rheological characteristics of individual cells such as size, deformability, and elasticity.
Cells in suspension flow through a microfluidic channel at a set rate while hydrodynamic force
is applied, leading to reversible deformation of individual cells from shear stress and pressure
gradients. Cell brightness and area can be used to identify cell populations within whole blood.
It is possible to characterise a morpho-rheological phenotype of major leucocyte subsets
simultaneously using only 50pul of whole blood. Pathological activation of immune cells in vivo
can lead to decreased cell deformability, reducing their ability to traffic through
microvasculature and potentially increasing the capacity for endothelial damage and vascular
inflammation. The morpho-rheological characteristics of immune cells in ANCA associated
vasculitis (AAV) are unknown.

Methods: Whole blood from healthy controls (HC), patients with active AAV, and patients with
AAV in remission was analysed using RT-DC. Anticoagulated blood was diluted 1:20 in
CellCarrierB (1xPBS/0.6% methylcellulose). Cell suspensions were drawn into a 1ml sample
syringe on a syringe pump (neMESYS, Cetoni) of the AcCellerator (Zellmechanik), an
extension for an inverted microscope (Zeiss). Syringes connected to polymer tubing were
attached to the sample inlet of a Flic20 PDmicrofluidic chip (Zellmechanik), containing
reservoirs connected by a measurement channel with a 20x20 ym? cross-section. RT-DC
measurements were collected at a flow rate of 0.12 pL/s using a high-speed CMOS camera
(Mikrotron) to capture images of cells as they reached the end of the microfluidic channel at a
frame rate of 2000 frames/second. ShapeOut software was used to calculate cell size,
deformation, and elasticity.

Results: RT-DC analysis of whole blood showed no difference in neutrophil size between
patients with active AAV (n=8), patients with AAV in remission (n=16), and HC (n=10) (Figure
1A). Neutrophils from patients with active AAV were significantly stiffer than patients in
remission or HC, displaying decreased deformation (Figure 1B; median 0.078, 0.086, and
0.087 au respectively, p=0.007) and increased elasticity (Figure 1C; median 1.005, 0.968 and
0.968 au respectively, p=0.03). In patients with AAV (active and remission), there was a strong
inverse correlation between neutrophil deformation and disease activity as measured by BVAS
score (r=-0.77, p<0.0001). There was no correlation of neutrophil physical properties with renal
function or neutrophil count. Monocytes demonstrated morpho-rheological properties similar to
neutrophils, with no difference in cell size between patients with active AAV (n=6), patients with
AAV in remission (n=16), and HC (n=9) (Figure 1D). Monocytes from patients with active AAV
had lower deformation (Figure 1E; median deformation 0.066, 0.073, and 0.076 for active AAV,
remission AAV, and HC respectively) and higher elasticity than those from patients in remission
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or HC (Figure 1F; median elasticity 1.072, 0.999 and 0.989 for active AAV, remission AAV, and
HC respectively, p=0.04). There was no difference in morpho-rheological characteristics of
lymphocytes between the three groups.

Conclusion: Neutrophils and monocytes from patients display distinct physical properties in
active AAV which correlate with disease activity. This phenotype of increased cell stiffness may
lead to increased neutrophil retention in pulmonary and renal microvasculature, thus increasing
the potential for neutrophil-endothelial cell interactions and microvascular damage. These
parameters can be rapidly measured using a small volume of whole blood; thus RT-DC may be
a useful technique to aid identification of disease activity in AAV and to guide treatment.

Disclosures: None
Figure 1. Morpho-rheological properties of circulating leucocytes in AAV

(A)-(C) Neutrophils, (D)-(F) Monocytes. Data are shown as median with IQR, statistical
comparison by Kruskal-Wallis test, with Dunn’s post-test comparison; *p<0.05 **p<0.01.
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99. Neutrophil mediated T-cell suppression in ANCA vasculitis and Covid-19

Aisling Ui Mhaonaigh?, Amrita Dwivedi!, Makala Carrollt, Conor Finlay?, Mark A Little!
Trinity Health Kidney Centre, Trinity Translational Medicine Institute, Trinity College Dublin,
Dublin, Ireland

Background: ANCA vasculitis (AAV) and Covid-19 (C-19) share many pathological
characteristics including widespread endothelial dysfunction, a strong association with
neutrophil activation with NETosis and a pro-thrombotic coagulation phenotype. We have
previously defined a specific neutrophil fraction in AAV present in the PBMC layer of separated
cells: Low Density Granulocytes (LDGs). We now hypothesise that these LDGs are also
present in C-19 and sought to compare their phenotype with those present in AAV. Of
particular interest is the expression of intracellular Arginase 1 (Arg-1), an enzyme linked to T
cell suppression.

Methods: LDGs were isolated using a modified percoll gradient preparation and analysed by
traditional and imaging flow cytometry in patients with active and remission ANCA vasculitis, in
those with severe moderate and mild C-19, and in healthy controls (HC). The phenotyping
panel included CD14, CD15, CD16, CD10, CD33, CD62I. Intracellular Arg-1 was quantified
following cellular permeabilisation. We then tested the effect of cultured neutrophil
supernatants from C-19 of varying severity on T-cell proliferation and function.

Results: We identified extensive LDG populations in both AAV and Covid-19 peripheral blood
which were associated with disease severity. HC had uniformly high Arginase expression. We
observed a distinct Arg-1 expression pattern in LDG populations from AAV and C-19.
Intracellular Arg-1 levels were reduced in LDGs from patients with acute AAV; conversely,
reduced Arg-1 expression was associated with mild disease in C-19. Using imaging flow
cytometry, we observed that the intracellular distribution of Arg-1, which was distinctly granular
in HC, was diffusely cytoplasmic in severe C-19 and virtually absent in mild C-19. Consistent
with this, levels of Arg-1 in blood were elevated in mild disease and neutrophil supernatants
from these patients more effectively inhibited t cell proliferation.

Conclusion: LDGs are markedly elevated in both AAV and C-19, but their expression of Arg-1
and effect on T-cell function appears to be different. Our results suggest a block on Arg-1
release from LDGs in severe C-19, which may contribute to the observed hyper-inflammation in
this condition.

Disclosures: None
Figure 1. Imaging Flow Cytometry highlights altered mature neutrophil Arg-1 expression in

AAV, Covid 19 and healthy controls. Neutrophils were defined as CD15* CD16* singlets.
Representative images of neutrophils shown.

180



A. Healthy Control DAPI

B. Acute AAV

C. Mild Covid-19

D. Severe Covid-19

181



100. Longitudinal Pattern of Circulating Complement Activation in ANCA Vasculitis

Eveline Wu?, Elizabeth Mclnnis?, Kristin Kennedy?, Lauren Blazek?, Dhruti Chen?, Mary
Collie?, Yichun Hu?, Susan Hogan?, Caroline Poulton?, Candace Henderson?, Charles
Jennette®, Ronald Falk?, Donna Bunch?

!Division of Rheumatology, Department of Pediatrics, The University of North Carolina, Chapel
Hill, USA, 2UNC Kidney Center, Department of Medicine, The University of North Carolina,
Chapel Hill, USA, 3Department of Pathology and Laboratory Medicine, The University of North
Carolina, Chapel Hill, USA

Background: There is accumulating evidence that alternative complement pathway activation
is important in ANCA vasculitis pathogenesis. Our group was the first to show that complement
activation occurs in both MPO-ANCA and PR3-ANCA vasculitis.* Objectives for this study were
to investigate complement system activation in a longitudinal cohort of MPO-ANCA and PR3-
ANCA vasculitis and evaluate for potential relationships between complement activation
measures and clinical characteristics.

Methods: Subjects included 39 patients with ANCA vasculitis (18 MPO-ANCA, 21 PR3-ANCA)
and 10 healthy controls. 20 patients had paired samples obtained during disease activity and
remission, and 16 had samples obtained during long-term remission off therapy for 32 years
(LTROT). Plasma was obtained from blood collected in EDTA tubes including 100 pg/mL
futhan per prior report.! Levels of Bb, C3a, C5a, sC5b-9, properdin, and C4d were measured
by ELISA and median values reported. Group comparisons were made using Wilcoxon two-
sample test. Paired data were analyzed with paired signed-rank test. A p-value of <0.05 was
considered statistically significant. Bonferroni correction was applied for multiple comparisons
when applicable.

Results: Of the 39 ANCA vasculitis patients, 25 were male and median age was 59 years.
Compared to healthy controls, patients with active ANCA vasculitis had higher levels of C3a
(128.30 vs. 34.00 ng/mL, p<0.0001), sC5b-9 (217.60 vs. 149.04 ng/mL, p=0.01), and C4d
(2.39 vs. 1.02 pg/mL, p=0.004). Compared to patients in remission, patients with active ANCA
vasculitis had higher levels of Bb (0.79 vs. 0.65 pug/mL, p=0.003), C3a (128.30 vs. 53.67
ng/mL, p<0.0001), and sC5b-9 (217.60 vs. 135.20 ng/mL, p<0.0001) and lower levels of
properdin (14.30 vs. 18.04 ug/mL, p=0.009). Compared to patients with active ANCA vasculitis,
those with LTROT status had lower levels of Bb (0.79 vs. 0.63 pg/mL, p=0.003), C3a (128.30
vs. 53.31 ng/mL, p<0.0001), and sC5b-9 (217.60 vs. 144.81 ng/mL, p<0.002). Among the
patients with paired active-remission samples, levels of Bb (0.79 vs. 0.66 pg/mL, p=0.03), C3a
(128.25 vs. 63.22 ng/mL, p=0.01), C5a (7.94 vs. 5.32 ng/mL, p=0.0001), and sC5b-9 (218.98
vs. 130.48 ng/mL, p<0.0001) were higher and properdin (14.58 vs. 17.89 ug/mL, p=0.04) lower
during active disease compared to remission. Evaluating disease manifestations among
patients with paired active-remission samples, levels of C5a (8.96 vs. 5.51 ng/mL, p=0.0006)
and sC5b-9 (218.77 vs. 132.44 ng/mL, p=0.0001) were higher and properdin lower (14.10 vs.
16.08 pg/mL, p=0.04) among the 15 patients with renal involvement during active disease. In
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contrast, no difference was observed in any analyte in the 5 patients with paired active-
remission samples and without renal involvement during active disease.

Conclusions: Complement activation occurs in both MPO-ANCA and PR3-ANCA vasculitis,
and the activation profile differs by disease activity with higher Bb, C3a, C5a, and sC5b-9
levels and lower properdin levels during active disease compared to remission in our
longitudinal cohort. More study is needed to determine if complement activation measures
correlate with specific disease manifestations, in particular renal involvement, or can reliably
predict those patients who can safely discontinue therapy.

Disclosures: Elizabeth Mclnnis has investments in Chemocentryx, otherwise none
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101. Production mechanism of anti-glomerular basement membrane antibody in anti-
neutrophil cytoplasmic antibody-associated vasculitis

Yuka Nishibata!, Sakiko Masuda?!, Daigo Nakazawa?, Satoshi Tanaka3, Utano Tomaru*, Akihiro
Ishizut

!Department of Medical Laboratory Science, Faculty of Health Sciences, Hokkaido University,
Sapporo, Japan, 2Department of Rheumatology, Endocrinology and Nephrology, Faculty of
Medicine and Graduate School of Medicine, Hokkaido University, Sapporo, Japan, 3Center for
Cause of Death Investigation, Faculty of Medicine, Hokkaido University, Sapporo, Japan,
“Department of Pathology, Faculty of Medicine and Graduate School of Medicine, Hokkaido
University, Sapporo, Japan

Background: Anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) is
sometimes complicated by anti-glomerular basement membrane (GBM) disease. Proteases,
including elastase, released from neutrophils activated by ANCA are implicated in the
pathogenesis of AAV. Epitopes of anti-GBM antibody exist in the a3-subunit non-collagenous
(NC1) domain of collagen type IV [Col (IV)]. This region, called a3(IV)NCA1, is structurally
cryptic. This study aimed to determine the production mechanism of anti-GBM antibody in AAV.

Methods: We first examined whether a3(IV)NC1 could be revealed by the digestion of
formalin-fixed, paraffin-embedded (FFPE) normal kidney sections and Col (IV) by proteases,
including neutrophil elastase, using immunohistochemistry (IHC) and enzyme-linked
immunosorbent assay (ELISA). Next, the reveal of a3(IV)NC1 and the infiltration of CD11c+
macrophages in the affected kidneys of patients with AAV and other diseases were evaluated
by IHC and immunofluorescent staining using FFPE sections. Finally, the production of anti-
GBM antibody in AAV rats was determined by ELISA.

Results: a3(IV)NC1 was revealed by the digestion of FFPE normal kidney sections and Col
(IV) by proteases. Although the reveal of a3(IV)NC1 was observed in sclerotic glomeruli
regardless of causative diseases, CD11c+ macrophages near a3(IV)NC1 were characteristics
of AAV. Anti-GBM antibody was produced subsequent to ANCA in some AAV rats. IHC
demonstrated the reveal of a3(IV)NC1 in affected renal tissues and the infiltration of CD11c+
macrophages around the sites.

Conclusions: The collective findings suggest that, in AAV, proteases released from
neutrophils activated by ANCA digest Col (IV) and result in the reveal of a3(IV)NC1, CD11c+
macrophages present GBM epitopes, and then the host’s immune system produce anti-GBM
antibody. This corresponds to the concept of intermolecular epitope spreading, which is related
to disease conversion and complication. For example, the implication of intermolecular epitope
spreading has been discussed in a conversion from pemphigus vulgaris to pemphigus
foliaceus and in a complication of Hashimoto’s thyroiditis with Graves’ disease. To our
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knowledge, this is the first report suggesting that intermolecular epitope spreading is involved
in the production of anti-GBM antibody in AAV.

Disclosures: Pre-print: https://www.researchsquare.com/article/rs-322082/v1
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102. Maintenance of Remission is Influenced by HLA-DPB1*04:01 and Interaction with
PR3225-239

Dhruti Chen?, Elizabeth MclInnis?, Eveline Wu?, Katherine Stember?, Susan Hogan?, Yichun
Hul, Candace Henderson?!, Lauren Blazek?!, Simon Mallal?, Edita Karosiene, Bjoern Peters?,
John Sidney?, Eddie James?*, William Kwok#, J. Charles Jennette!, Dominic Ciavatta!, Ronald
Falk!, Meghan Free?

University Of North Carolina, Chapel Hill, United States, ?Vanderbilt University Medical
Center, Nashville, United States, 3La Jolla Institute for Immunology, La Jolla, United States,
“Benaroya Research Institute, Seattle, United States

Background: GWAS identified the risk allele HLA-DPB1*04:01 in ANCA vasculitis and
observational studies associate this risk allele with relapse. As HLA are the focal point of
immune system initiation to antigen, these interactions can define immunological remission
and/or antigen non-responsiveness. The specific HLA combined with the cognate peptide
facilitates activation of an autoreactive immune response (including T and B cells). We
hypothesized that PR3-ANCA vasculitis patients exhibit a specific interaction between cognate
PR3 peptide and HLA-DPB1*04:01, and in the absence of this HLA-peptide interaction, long-
term remission is achieved and maintained.

Methods: ANCA vasculitis patients were followed longitudinally. Peripheral blood mononuclear
cells (PBMCs) from patients and healthy controls with HLA-DPB1*04:01 were tested for HLA-
DPB1*04:01 expression and interaction with a PR3 peptide identified via in silico and in vitro
assays. Tetramers (HLA/peptide multimers) identified autoreactive T cells.

Results: Carriers of the risk allele HLA-DPB1*04:01 were less likely to maintain remission in
PR3-ANCA vasculitis, (HR for relapse 2.06 (1.01,4.20)). This effect was not observed in the
MPO-ANCA or the combined patient cohort. We confirmed that mRNA and surface protein
expression of HLA-DPB1 among patients and controls was not different, therefore we
examined how highly specific peptide binding between HLA-DPB1*04:01 and PR3 may
influence disease status. In silico predictions demonstrated strong affinity between PR3225.239
and HLA-DPB1*04:01 that was confirmed by in vitro binding. The interaction was tested in ex
vivo flow cytometry studies of fluorescently labelled peptide and patient PBMCs. Patients in
long-term remission off therapy had lower PR3 peptide and HLA overlap, indicating
immunological remission (Figure). To further investigate the pathogenic role of HLA-
DPB1*04:01, we utilized tetramers (HLA multimers) loaded with PR3225.239 to identify
autoreactive CD4+ T cells in the circulation of patients (scrambled peptide MPQOu447.461 as
negative control). We examined tetramer positivity of PBMCs directly ex vivo versus 14 day
expansion in vitro in response to specific peptides. CD4+ T cells were detectable by PR3-
specific tetramers after 14 day in vitro expansion in response to PR3225.239. We found greater
CD4+ T cell reactivity to PR3225.239 compared to scrambled peptide in our cohort. This
strengthened our conclusion that HLA-DPB1*04:01 and PR3225-230 drive the adaptive immune
response in some patients with PR3-ANCA vasculitis. The CD4+ T cell response during active
disease and remission was tested using paired samples. Despite limited paired samples, we

186



found that in half of the active patients, T cell reactivity to PR3225.239 was high only during
periods of disease activity and exhibited low to no reactivity during disease remission.

Conclusion: While the risk allele HLA-DPB1*04:01 has been previously associated with PR3-
ANCA vasculitis, the biological underpinnings were unclear. These studies demonstrate that
HLA-DPB1*04:01 and PR3225.239 affinity is dynamic and lack of interaction may be the basis for
immunological remission. We hypothesized that it could determine the subsequent immune
response of T cell activation and maintenance of immunological remission. We found that
PR3225.239 presented by HLA-DPB1*04:01 is specifically recognized by autoreactive T cells and
may explain why PR3-ANCA vasculitis patients with HLA-DPB1*04:01 are unable to maintain
disease remission.

Disclosures: J.C.J has the following disclosures: Grant support from Medimmune (2017-
2019). E.Y.W. receives consulting and Advisory Board fees from Pharming Healthcare, Inc.
and receives research funding from AstraZeneca and Bristol-Myers Squibb. All other authors
have no financial conflicts of interest to disclose.

Figure PR3-ANCA patients in long term remission and healthy
controls have low level of interaction of PR3 peptide with HLA-DPB1
expressing cells. FITC-labeled PR3 peptide (PR3, ,34) Was incubated
with PBMCs and subsequently stained with flow cytometry antibodies
to identify DPB1+ APCs that were also positive for FITC-labeled PR3
peptide. LTROT=long-term remission off therapy
A. so- A Healthy contral
@ PR3-ANCA patients
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103. CD19 CART cells prevent the development of ANCA-induced NCGN in a mouse
model

Doerte Lodka?, Maria Zschummel Zschummel3, Anthony Rousselle?, Ralph Kettritz!, Uta
Hoepken?, Adrian Schreiber?!

!Charité Berlin, Berlin, Germany, 2Experimental and Clinical Research Center, Max Delbriick
Center for Molecular Medicine and Charité , Berlin, Germany, *Department of
Microenvironmental Regulation in Autoimmunity and Cancer, Max-Delbrick-Center for
Molecular Medicine, Berlin, Germany

Background: ANCA induced vasculitides and NCGN are potentially life threatening and
current therapies rely largely on cytotoxic drugs or B cell depleting antibodies. Chimeric antigen
receptor T cells (CAR T cells) are genetically modified to express a protein consisting of
intracellular T cell receptor domains coupled to an extracellularly expressed antibody domain.
The specificity of the antibody part determines which target cells are bound and destroyed by
the CAR T cells. The use of CAR T cells in autoimmune diseases is a promising new
therapeutic approach. As ANCA are important inductors of ANCA-associated vasculitides
(AAVs) depletion of ANCA-producing B cells could be potentially beneficial for AAV therapy.
Here we wanted to clarify whether CD19 CAR T cells can deplete B cells including ANCA-
producing B cells and by that remove disease-inducing ANCAs and prevent disease onset.

Methods: To assess the potential of a CD19 CAR T cell treatment approach, anti-MPO NCGN
was induced by immunization of MPO”- mice with murine MPO, subsequent irradiation and
transplantation with hematopoietic cells from WT mice. Additionally, CD19 CAR T cells and
SP6 CAR T cells (control) were transferred intravenously. Effects on disease severity were
analyzed by histological examination of kidney sections and by kidney, blood and bone marrow
flow cytometry analysis.

Results: CD19 CAR T cells showed a stable engraftment in the transplanted animals as both
two and five weeks after administration the cells were detectable in bone marrow, spleen and
peripheral blood. Furthermore, mice receiving CD19 CAR T cells had a strongly reduced
frequency of CD19-expressing endogenous B cells in the bone marrow, spleen and peripheral
blood. This resulted in decreasing anti-MPO titers in CD19 CAR T treated animals. Finally,
analysis of kidney histology revealed protection from NCGN induction with a decrease in
crescentic or necrotic glomeruli in CD19 CAR T treated animals.

Conclusion: Our data suggest that depletion of CD19 B cells by administration of CD19 CAR
T cells is an effective therapeutic option in murine anti-MPO induced NCGN.

Disclosures: None.
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104. A cytokine-mediated role of B cells in giant cell arteritis

Jacoba Graver?, William Jiemy?!, Wayel Abdulahad?, Peter Heeringa?, Miss. Dania Altulea?,
Annemieke Boots?, MD. Elisabeth Brouwer?, Dr, MD. Maria Sandovicit

!Department of Rheumatology and Clinical Immunology, University of Groningen, University
Medical Center Groningen, , Netherlands, 2Department of Pathology and Medical Biology,
University of Groningen, University Medical Center Groningen, Netherlands

Background: Giant cell arteritis (GCA) is vasculitis of large- and medium-sized arteries
classically regarded as a T cell and macrophages mediated disease. B cells are clearly
detected in the inflamed arteries, but their exact role in the pathogenesis of GCA is unclear. As
the knowledge on the antibody-independent functions of B cells is growing, we sought to
determine cytokine production by B cells in GCA and their effect on macrophages, crucial
players in the pathogenesis of GCA.

Methods: We performed immunohistochemistry on temporal artery (n=11) and aorta tissue
(n=10) form GCA patients to detect lesional B cells and cytokines (IL-6, GM-CSF, TNFa, IFNy,
and IL-10). The capacity of circulating B cells to produce cytokines was assessed in vitro by
stimulating PBMC with CpG and PMA from treatment-naive GCA patients (n=11), polymyalgia
rheumatica patients (PMR, n=10) and 15 age- and sex-matched HCs. Intracellular detection of
cytokines by B cells (effector: IL-6, GM-CSF, TNFa, IFNy and regulatory: IL-10) was performed
using flow cytometry. To assess the skewing potential on macrophages, THP-1 derived
macrophages were exposed to conditioned medium from stimulated B cells followed by gPCR
analysis of IL-23, IL-6, IL13, MMP9 and YKL40 mRNA expression.

Results: B cells in GCA-affected arteries express IL-6, GM-CSF, TNFa, IFNy and IL-10.
Stimulated peripheral B cells from GCA patients showed enhanced frequencies of IL-6+
(median (IQR); 44 (41-52)) and TNFa+IL-6+ B cells (12 (8-24)) compared to HC (28 (23-39)
and 6 (4-24) respectively). Production of effector cytokines by B cells was diminished after
glucocorticoid treatment. In vitro B cell conditioned medium was capable of skewing
macrophages towards a pro-inflammatory and tissue destructive phenotype expressing IL-6,
IL-1B, TNFa, IL-23, YKL40 and MMP9.

Conclusions: Our results indicate that B cells may contribute to the vasculopathy in giant cell
arteritis via antibody independent functions. Cytokines produced by activated B cells can
influence the vascular wall microenvironment and polarize macrophages towards a
proinflammatory and tissue destructive phenotype known to be active at the site of vascular
inflammation. Our data provide a rationale for B cell targeted therapy in GCA patients.

Disclosures: none.
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105. Identification of central tolerance checkpoints for autoreactive proteinase 3+ B cells
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(CIBIO), University of Trento, Trento, Italy, 3Cell Analysis and Separation Core Facility,
Department of Cellular, Computational and Integrative Biology (CIBIO), University of Trento,
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Background: Autoreactive proteinase 3 (PR3*) B cells have recently been phenotypically and
functionally characterized, and the presence of defective central antigen-independent and
peripheral antigen-dependent checkpoints in patients with ANCA-associated vasculitis (AAV)
has been shown. This work aimed to investigate the central tolerance-checkpoint controlling
immature PR3* B cells in the bone marrow (BM), before their migration into the periphery as
transitional B cells.

Methods: By flow-cytometry, using PR3 as ligand to target autoreactive PR3* B cells, we
investigated 1) the presence and the specific phenotypic features of PR3* B cells in BM
mononuclear cells (BMMC) of non-vasculitis controls (No-AAV), comparing them to paired
peripheral blood mononuclear cells (PBMC) of No-AAV and PBMC of PR3-AAV patients, and
2) the central tolerance-checkpoints for PR3* B cells.

Results: The proportion of PR3* B cells within BMMC (median [IQR25-75%)]; 1.98%[1.77-
2.75]) was higher than within PBMC of No-AAV (0.9%][0.63-1.44], p<0.01 by paired
comparison) and similar to their proportion within PBMC of PR3-AAV patients (1.82%[1.66-
3.21]; p>0.05). When focusing on immature/transitional CD24+*CD38**B cells only in No-AAV,
we observed distinct phenotypes within BMMC versus PBMC (i.e. higher proportion of CD27-
CD10* and lower expression of CD21, IgD, IgM within BMMC versus PBMC), representing two
separate developmental steps of B cell maturation. Within CD24+*CD38** B cells, BMMC
contained the greatest proportion of PR3* B cells as compared to PBMC (3.35%][1.99-4.92]
versus 1.23%][0.62-1.55], p<0.01). We observed a significant decline of the PR3* fraction from
T1-like/immature subset (IgDIlgM*; 2.80%]1.23-4.02]) to T2-like/early transitional subset
(IgD*IgM*; 1.76%[0.96-2.68], p<0.01) in BMMC, while no significant reduction was observed
between the latter subset and the transitional compartment of PBMC (1.26%][0.62-1.56],
p>0.05).

Conclusions: To prevent PR3-related autoimmunity, autoreactive PR3* B cells pass a
stringent selection in the BM, and their removal by central tolerance-checkpoint activity occurs
mainly between T1-like/immature to T2-like/early transitional B cells of BMMC.
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Figure 1.

PR3* B cell removal from BM to PB Significant decline of PR3* B cells from
immature to early transitional within BMMC

* %k
Fok

4+ ns 44 ik 8+
L] s o
h] . K] 7]
831 7T 8 3 3 6
’8 o0 "o »n
a a K]
_P 2 ° o O 24 4
&, ) + [11]
2 * e e. 2 5
[=]
o114 ° e O 14 ke 2=
5 , 5 @
° . ° 4
ES BN ES
0 T T T 0 T T 0
PeB BM PeB BM PeB Pre-proB  Immature Earinr.\nsi: Transi Naive  SW memory
1
PR3-AAV No AAV No AAV Bone marrow : Peripheral blood

191



106. Elevated STAT3/PIM1 Expression in T Cell Subsets of Granulomatosis with
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Background: Granulomatosis with polyangiitis (GPA) is an autoimmune disease characterized
by inflammation of the microvasculature in various organs. Aberrations in several T cell
subsets, both numerical and functional, have been identified in GPA patients. However, their
significance for GPA pathogenesis remains unclear. Here, we applied single-cell RNA
sequencing (scRNA-seq) of peripheral blood mononuclear cells (PBMCs) to capture the
transcriptional signatures of T cell subsets associated with active disease in GPA.

Methods: PBMCs of active GPA patients (n=3) and healthy age-and sex-matched donors
(n=3) were subjected to droplet-based scRNA-seq (10x Genomics). Analysis of sScRNA-seq
data was performed using BioTuring Browser (https://bioturing.com/bbrowser) and Seurat
package. Validation of differentially expressed genes was subsequently performed by
guantitative PCR (gPCR) on bulk flow-sorted naive CD4+ T cells (CD4+Tnaive), CD4+ effector
memory T cells (CD4+TEM), and CD4+ regulatory T cells (CD4+Tregs) derived from active
and remission GPA patients and healthy donors.

Results: Differential expression analysis of SCRNA-seq datasets revealed that mMRNA
expression levels of the serine/threonine kinase; proviral integration site for Moloney murine
leukemia virus (PIM1) and its transcription factor STAT3 were upregulated in T cells from
active GPA patients including subpopulations of CD4+Tnaive, CD4+TEM, and CD4+Tregs.
gPCR analysis of bulk flow-sorted CD4+Tnaive, CD4+TEM, and CD4+Tregs of active GPA
patients confirmed elevated expression levels of PIM1 in all subsets compared to those of
healthy controls whereas STAT3 expression was significantly upregulated in CD4+Tnaive and
CD4+TEM subsets. Interestingly, qPCR analysis of CD4+Tnaive and CD4+TEM from
remission patients demonstrated that PIM1 expression was still upregulated suggesting
persistent T cell activation (figure 1).

Conclusions: These data indicate that the STAT3/PIM1 signaling pathway is activated in T
cells from GPA patients. Interestingly, previous studies have shown that PIM1 mediated
phosphorylation of FOXP3 impairs the suppressive capacity of Tregs which may explain the
defective Treg function known to exist in GPA patients (1,2). Further functional studies are
warranted to determine whether PIM1 inhibition is a rational therapeutic approach in GPA.

Disclosures: None
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Figure 1. PIM1 mRNA expression is upregulated in bulk sorted CD4+Tem in GPA patients with
active disease and in remission compared to healthy controls. Kruskal-Wallis test (p<0.05).
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107. Method Development for the Detection of Proteinase 3-specific B Cells in
Granulomatosis with Polyangiitis

Carlo Bonasia!, Wayel Abdulahad?, Nicolaas Bos?!, Peter Heeringa?, Abraham Rutgers?
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Background: Granulomatosis with polyangiitis (GPA) is a severe, relapsing, autoimmune
disease predominantly affecting the small blood vessels of the airways and kidneys. In GPA,
an autoimmune response is present against proteinase 3 (PR3), which is a protein primarily
located in the granules of neutrophils. Moreover, GPA is considered to be a B cell-mediated
autoimmune disease since pathogenic PR3-anti-neutrophil cytoplasmic antibodies are present
and B cell depletion therapy is efficacious. Unraveling the biology of PR3-specific B cells is of
high interest because this may provide insights into the differentiation and maturation process
of PR3-specific B cells, and may aid in the identification of novel therapeutic targets and
relapse risk biomarkers. However, sensitive techniques to specifically detect, isolate, and
characterize these low-frequency cells are lacking. Therefore, we aimed to develop a flow
cytometry-based detection method for the specific identification and isolation of PR3-specific B
cells from the peripheral blood of GPA patients.

Methods: Native human PR3 was fluorescently labeled with Alexa Fluor 647 (AF647) or R-
Phycoerythrin (PE) and their binding characteristics to anti-human PR3, anti-human elastase,
and anti-human epithelial glycoprotein-2 hybridoma cells were determined by flow cytometry.
Freshly isolated or frozen peripheral blood mononuclear cells (PBMCs) from GPA patients in
remission (n=5), with active disease (n=1), and healthy donors (n=2) were dual stained with
PR3-AF647 and PR3-PE, and the presence of PR3-specific B cells was studied by flow
cytometry.

Results: PR3-AF647 and PR3-PE separately bound to anti-human PR3 hybridoma cells
specifically. Combining PR3-AF647 and PR3-PE resulted in higher specificity to anti-human
PR3 hybridoma cells and lower background staining. PR3-AF647*PR3-PE* B cells could be
detected from the PBMCs of GPA patients and healthy donors and the frequency of PR3-
AF647*PR3-PE* B cells within the total B cell population was higher in GPA patients (mean:
0.58%:; 0.02-1.48) compared to healthy donors (mean: 0.12%; 0.04, 0.2,).

Conclusions: These preliminary data suggest that circulating PR3-specific B cells can be
detected in GPA patients and healthy donors with a PR3-AF647/PR3-PE dual staining.
However, whether the detected B cells can produce PR3-anti-neutrophil cytoplasmic

antibodies, thereby confirming the validity of the detection method, needs to be determined.

Disclosures: None
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108. CD4+ a3(135-145)-specific T cells in human Goodpasture Disease are enriched for
Tscm and Th1l cells

Kate Robson'?5, Maliha Alikhan?, Jia Jia Lim#, Hugh Reid*4, Jamie Rossjohn*, Richard
Kitching:23

Centre for Inflammatory Diseases, Monash University Dept Medicine , Clayton, Australia,
’Dept Nephrology, Monash Health, Clayton, Australia, *Dept Paediatric Nephrology, Monash
Health, Clayton, Australia, *Infection and Immunity Program and Dept Biochemistry and
Molecular Biology, Biomedicine Discovery Institute, Monash University, Clayton, Australia,
°Dept Nephrology, Western Health, St Albans, Australia

Background: Goodpasture disease is defined by autoimmunity to the non-collagenous domain
of the a3 chain of type IV collagen (a3(IV)NC1). Autoantibodies are readily measurable and
central to the diagnostic algorithm. Antigen-specific cellular responses also have an important
role in immunopathogenesis, but are difficult to assess in this and in other autoimmune
diseases. This study defines the antigen-specific CD4* T cell population in blood from patients
with Goodpasture disease.

Methods: Peripheral blood samples were collected from 14 patients with Goodpasture disease
at the time of first presentation, and isolated peripheral blood mononuclear cells (PBMCs) were
assessed by flow cytometry. Antigen-specific cells were identified by staining with HLA-DR15
(DRA1*01:01/DRB1*15:01)-a3135.145 tetramers, which identify cells specific to the
immunodominant T cell epitope of a3(IV)NC1. CD4* T cell subpopulations and their chemokine
receptor expression profiles were characterised with a surface stain panel comprising CD3,
CD4, CD8, CD25, CD127, CD45RA, CCR7, CD95, CXCR3, CCR6, CCR4 and CXCR5.
Nonparametric continuous paired variables were analysed by Wilcoxon signed rank test.

Results: a313s.145 specific cells were enriched in memory stem (CD45RA*CCR7+*CD95%) T cells
(Tscm) compared with the overall CD4* T cell pool (median % of conventional T cells 16.66%
vs 5.32%, p=0.03), and comprised fewer naive-like CD45RA*CCR7*CD95 cells (33.64% vs
50.24%, p=0.0001). A minority of a313s.145-specific CD4* cells were CD127°CD25" regulatory T
cells (median 4.35%). A Th2 (CXCR3-CCR6-CCR4*) chemokine receptor expression profile
was prominent across total and antigen-specific CD4* T cells. However, the a313s.145-specific
population showed a significant skew towards T cells with effector function, specifically Thl
(CXCR3*CCRE6) polarisation (median % of antigen-experienced T cells 8.52% vs 2.74%,
p=0.04), with a trend towards more Th17 (CXCR3-CCR6") (9.55% vs 2.71%, p=0.07) and
Th1/Thl7 (CXCR3*CCR6") (3.44% vs 0.15%, p=0.06) polarisation.

Conclusions: Examination of the circulating CD4* a313s.145-specific T cell population implies a
role for T cell-mediated autoimmunity in patients with Goodpasture disease; including long-
lived Tscm cells (as described in rheumatoid arthritis and type 1 diabetes). Chemokine receptor
expression profiles suggest that, in addition to Th2-mediated antibody responses, Thl- and
potentially Th1/Th17 and Th17-polarised T cells are enriched in assessing antigen-specific T
cell responses.
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109. Study of pathogenic T-helper cell subsets in Asian Indian patients with Takayasu
arteritis

Ruchika Goel!, Punithavathy PM?, Ramesh Babu3, Savit B Prabhu?, Jayakanthan
Kabeerdoss?!, Chanduni Syed?, George Joseph*, Debashish Danda!, Meera Thomas?

!, Department of Clinical Immunology and Rheumatology, Christian Medical College, Vellore,
Vellore, India, ?Wellcome Trust Research Laboratories, Christian Medical College, Vellore,
India, 3Pathology, Christian Medical College, Vellore, India, “Cardiology, Christian Medical
College, Vellore, Indi

Background: Relapses and refractory disease are a challenge in management of patients with
Takayasu arteritis (TAK). In the present study, we quantified pathogenic CD4+memory T-
helper cells bearing surface markers CD161 and/or p-glycoprotein (MDR1) in patients with
TAK.

Methods: Peripheral blood mononuclear cells of 21 patients with TAK and 16 age-matched
controls were stained with anti-CD3, anti-CD4, anti-CD45RA-, anti-CD161 and anti-p-
glycoprotein antibodies and subjected to flow cytometry by FACS ARIAIII. Follow up sample
was immunophenotyped for 18 patients. Intracellular staining for interleukin-17 and interferon-
Y was performed for 18 patients at 2 visits and 11 controls. The clinical details of patients were
recorded prospectively. Surgical arterial biopsies of 6 TAK patients and 5 non-inflammatory
controls were subjected to immunohistochemistry with anti-CD161 and anti-p-glycoprotein.

Results: Among memory CD4+ T cell pool, frequency of MDR1+ and CD161+MDR1 cells was
significantly higher in TAK than in controls at baseline visit (p=0.002 and 0.01 respectively).
After stimulation, frequency of CD161+cells with intracellular IFN-Y expression was higher in
TAK than controls (p=0.028). Modal fluorescence intensity of CD161+MDR1+ CD45RA-CD4+
cells normalized to the MFI value of MDR1+CD161-CD45RA-CD4+ subset was higher in
patients with active disease as compared with stable disease (p=0.041). Among 6 surgical
biopsies from patients with TAK, 4 and 5 stained positive for CD161 and MDR1 respectively.
Only one of the 5 control biopsy stained positive for CD161 and MDR1. On serial sampling,
frequency of MDR1+ and CD161+MDR1+ memory CD4+ cells decreased significantly in only
patients who had complete/partial response to treatment at 6 months (p=0.047 and 0.02
respectively).

Conclusion: MDR1+ and MDR1+CD161+CD4+ memory T-helper cells are increased in

patients with TAK. Decrease in frequency of these cells is associated with response to
treatment during subsequent follow up.
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Disclosures: None. This study is funded by CMC, Intramural and Indian Rheumatology

Association research grant to Ruchika Goel.

Figure 1. Frequency of MDR1+ and CD161+MDR1+ T helper cells in TAK patients and healthy

controls (HC)
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110. Neutralizing the IL-7Ra (CD127) limits injury in experimental anti-MPO
glomerulonephritis

Maliha Alikhan!, Kazuya Kishimoto?, Juli Jaw2, Limy Wong?, A Richard Kitching’?
!Dept Medicine, Monash University, Clayton, Australia, Dept Nephrology, Monash Health,
Clayton, Australia

Background: Human data suggests that signaling through the IL-7Ra (CD127) may be
important in ANCA-associated glomerulonephritis. These studies use a model of
glomerulonephritis mediated by anti-MPO cellular autoimmunity to examine the presence and
the phenotype of IL-7Ra* (CD127*) and IL-7Ra- T cells in the kidney and the function of IL-7Ra
in murine cell mediated anti-MPO glomerulonephritis (GN).

Methods: Experimental anti-MPO glomerulonephritis was induced by immunizing mice with
20ug rMPO in FCA day 0 and 20ug rMPO in FIA on day 7. On day 17, low dose sheep anti-
mouse anti-basement membrane (BM) globulin was administered to transiently recruit
neutrophils to glomeruli, lodging MPO there and allowing T cell recognition of MPO as the
autoantigen. Experiments ended on day 21. Leukocyte accumulation was examined by flow
cytometry and immunostaining, injury by histology and albuminuria. CD127*PD-1- and
CD127-PD-1* CD4* and CD8* T cells from kidneys of mice with anti-MPO GN were isolated by
FACS, total RNA was extracted from each cell population and whole transcriptomic profiling
was performed using next-generation sequencing (lllumina NextSeq550). Differentially
expressed genes were identified by linear modelling and an empirical Bayes method (Degust
webtool, Victorian Bioinformatics Consortium) with an Fthreshold of 0.05 as indicated to
determine significance. Gene set enrichment analysis (GSEA, Broad Institute) was performed
to assess whether specific biological pathways or signatures were significantly enriched
between different cell populations. The IL-7Ra was neutralized by administering non-depleting
anti-IL-7Ra antibodies (0.5mg, alternate days).

Results: Control ovalbumin-immunized mice given anti-BM globulin developed minimal renal
injury, while MPO-immunised mice given anti-BM globulin developed albuminuria, with focal
and segmental glomerular lesions. Numbers of intrarenal CD4+ and CD8+ T cells that were
either CD127* or CD127-PD-1* were increased in mice with anti-MPO GN compared with
control OVA immunized mice receiving anti-BM globulin. Proportions of these cells within their
respective CD4* or CD8* subset remained similar. In mice with anti-MPO GN, there were 2,541
and 1,664 genes differentially expressed between intrarenal CD127-PD-1* and intrarenal
CD127*PD-1- CD8* and CD4"* T cells respectively, including II7r and Pdcdl (PD-1). There was
a substantial overlap of the differentially expressed genes between CD8* and CD4* T cells.
Both the CD127-PD-1* CD8* and CD4"* T cells were enriched for previously described T cell
exhaustion signatures (Figure 1), which predict prognosis in autoimmune disease and viral
infection. As CD127- (IL-7Ra-) cells are not likely to be major contributors to injury, the IL-7Ra
(CD127) was neutralised in the effector phase of disease after the induction of anti-MPO
autoimmunity (commencing day 16). Compared to control IgG, anti-IL-7Ra antibodies limited
glomerular and interstitial injury, reduced albuminuria and reduced the numbers of glomerular
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and interstitial CD4+ and CD8+ T cells, and macrophages. This was associated with reduced
intrarenal chemokine and cytokine expression (Cxcl10, Ccl20 and Ccl2, 116 and Tnf).

Conclusions: Both activated and exhausted CD4+ and CD8+ cells are present within kidneys
in murine anti-MPO GN. In this model, neutralising activated T cells via the IL-7Ra (CD127)
limits intrarenal inflammation and disease.

Disclosures: None.

Figure 1: Gene set enrichment analysis in sorted intrarenal T cells from mice with anti-MPO

GN.
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111. Target-to-B! Prospective immunophenotyping in ANCA vasculitis PROMAVAS
study design and interim analysis on clinical outcome

Renee Ysermans?!, MD Matthias Busch', MD Joop Aendekerk?, MD Judith Potjewijd!, PhD Jan
Damoiseaux?, MD, PhD Pieter Van Paassen?

laDepartment of Internal Medicine, Division of Nephrology and Clinical Immunology, Maastricht
University Medical Center, Maastricht, The Netherlands, ?bCentral Diagnostic Laboratory,
Maastricht University Medical Center, Maastricht, The Netherlands

Background: ANCA-associated vasculitis (AAV) is an autoimmune disease characterized by
antibodies against myeloperoxidase (MPO) and proteinase-3 (PR3) in most patients. The
resulting inflammatory response in the small to medium sized blood vessels can lead to organ
damage and subsequently to potential life-threatening disease. Cyclophosphamide (CYC) and
rituximab (RTX) are potent drugs for the induction of remission, but relapse rates remain high.
The identification and prediction of patients at risk, on the other hand, is very difficult in daily
practice. As a part of the Target-to-B consortium, a Dutch national project supporting
overarching research in the field of B-cell mediated diseases, we set up a prospective cohort of
AAV patients. The main objective for this study is to monitor the immune phenotype over time,
before and after start of immunosuppressive therapy, and to integrate and correlate these
findings with clinical outcome data.

Methods: Patients with a major disease presentation of AAV requiring remission-induction
therapy, who are either newly diagnosed or have relapsing disease, are included in the
Prospective Maastricht ANCA Vasculitis (PROMAVAS) study. Clinical and routine laboratory
parameters, as well as research specimen are collected before and 6 weeks, 3 months, 6
months, and 1 year after therapy. After this, sampling takes place on a yearly basis. Laboratory
parameters include renal function, CRP, MPO- or PR3-ANCA and immunoglobulin levels, B-
and T-cell subsets, urine spot analysis, and in addition we collect serum, plasma, DNA, RNA,
PBMC, urine and, when applicable, tissue samples. Clinical data include organ involvement,
therapy, previous disease presentations, and disease duration at baseline and relapse rate,
infections, renal function, malignancy, and mortality during follow-up.

Results: Since 2019, we have screened 101 patients and included 85 patients. Currently, 56
patients are followed for at least one year, with a median follow-up of 22 months (IQR 16-26).
An interim analysis on clinical data in this group of patients has been performed. Of these
patients, 27 (48.2%) presented with MPO-ANCA positivity, 28 (50.0%) with PR3-ANCA
positivity, and 1 (1.8%) with both. Thirty-eight (67.9%) of the patients had biopsy proven renal
involvement, with a baseline median serum creatinine level of 236 pmol/L (IQR 149-307).
Baseline characteristics of the total cohort and the patients followed for at least 1 year are
depicted in Table 1. In addition to corticosteroids in all patients, 30 (53.6%) patients were
treated with RTX (2 x 1000mg) and 5 (8.9%) with a combination of RTX (2 x 1000mg) and CYC
IV (2 x 15mg/kg), both followed by RTX maintenance depending on ANCA levels, B cell
counts, and clinical symptoSixteen (28,6%) patients were treated with oral CYC for 3-6 months,
followed by azathioprine for 2 years. Five patients received a different remission-induction
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regimen. During follow-up, 6 patients died after a median of 6 months (IQR 1-9), of which 2
died due to a SARS-CoV-2 infection. Twelve patients had a major relapse after a median of 15
months (IQR 12-19). The majority of the patients with disease relapse had renal involvement
(73%), was treated with RTX without additional CYC (73%), and had PR3-ANCA positivity
(82%).

Conclusion: With this ongoing prospective study we were able to set up a large, unique, and
well-described cohort of AAV patients that is linked to an extensive biobank. We are planning
to perform experiments in cooperation with the consortium on deep immune cell phenotyping in
the nearby future. The insights that will be gained will help to better identify active disease,
evaluate treatment effects, and predict future relapses.

Disclosures: None

Table 1. Baseline characteristics of the total AAV cohort and the patients followed for at least 1
year.

Total cohort, N = 85 >1 year follow-up, N = 56
Age in years, median (IQR) 66 (57-74) 66 (55-74)
Male, n(%) 53 (62.4) 37 (66.1)
ANCA type, n(%)
MPO 39 (45.9) 27 (48.2)
PR-3 44 (51.8) 28 (50.0)
Double positive 2(2.4) 1(1.8)
Diagnosis, n(%)
MPA 25 (29.4) 16 (28.6)
GPA 60 (70.6) 40 (71.4)
De novo, n(%) 48 (56.5) 27 (48.2)
BVAS, median (IQR) 14 (12-18) 15 (12-18)
Renal involvement, n(%) 54 (63.5) 38 (67.9)
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112. Identification of GCA specific T-cell clones

Anna Weber!2, Jonathan Carmichael®, Ann Morgan?, Maria Rodriguez Martinez!, Darren
Newton?

1IBM Research Zurich, Zurich, Switzerland, 2ETH Zurich, Zurich, Switzerland, *University of
Leeds, Leeds, UK

Background: Arterial wall inflammation in giant cell arteritis (GCA) is characterised by T-cell
infiltration and the formation of granulomas with macrophages. A strong MHC Il association
with GCA suggests that antigen-specific immune processes may play a crucial role in GCA
pathogenesis. However, to date there have been limited studies investigating the prevalence of
T-cell clones in GCA lesions. Here we present an analysis on T-cell receptor (TCR) repertoires
of blood and temporal artery biopsy samples from 26 GCA patients. We aimed to identify
disease specific T-cell clones shared by GCA patients. Analysis of TCR sequences is a first
step towards identifying a potential auto-antigen.

Methods: We compared the TCR sequences identified through bulk TCR sequencing of blood
and biopsy tissue of GCA patients to those found in control groups. Controls were made up of
41 patients with paroxysmal nocturnal haemoglobinuria (PNH), 30 healthy subjects as well as a
publicly available additional dataset containing TCR repertoires of 627 healthy individuals.

Results: We identified 49 TCRs that exclusively occur in GCA patients. Each of them was
found in the biopsy samples of at least 8 different GCA patients. These T-cells may be involved
in the disease processes and were also detected in the blood of the patient as well as the
biopsy. The GCA-specific TCRs show preferential use of certain V and J segments, which is in
line with the known MHC association of GCA. Clustering of patients based on the TCRs
identified in their biopsy samples results in three distinct patient groups that did not correlate
with age or sex of the individuals. Further studies are underway to expand this cohort and
explore association with GCA clinical phenotype.

Conclusions: These preliminary results suggest that certain TCRs are typical for and specific
to GCA patients. Further studies will investigate association with more refractory disease and
persistence following treatment, to determine if they may identify a subgroup of patients who
would benefit from T-cell targeted therapies. Further analysis of sequence patterns may
ultimately reveal whether these TCRs bind a common autoantigen providing further insights
into disease pathogenesis.

Disclosures: AWM reports no conflicts of interest with the content of this manuscript. She has
received research grant and educational funding or undertaken consultancy for the following
pharmaceutical companies in the last 5 years: AstraZeneca, Kiniska Pharmaceuticals,
Regeneron, Roche/Chugai, Sanofi and Vifor.
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113. Studies on the mechanism of the dysregulation of t-cell interferon- y production in
ANCA-vasculitis patients

Srinivasulu Pulil, Thomas Hellmark?, Asa pettersson?, daniel Appelgren?, Marten segelmark®.23
1Lund University, Lund, Sweden, 2Linkdping University, Linkdping, Sweden, 3Link&ping
University, Linkdping, Sweden.

Background: T cells play an important role in pathogenesis of ANCA vasculitis. Predominant
presence of CD4* T cell subsets and proinflammatory cytokines such as IFN-y in inflammatory
lesions implies that T cells during remission contribute to autoantibody generation and
subsequent disseminated vasculitis. Previously, we have shown that B cells are unable to
down regulate IFN-y production by activated CD3* T-cells from AAV patients during remission,
in contrast to healthy control. The aim of this study is to investigate the mechanisfor this
dysregulation of IFN-y production.

Methods: To reveal mechanisfor B-cell inhibition of T-cell IFN-y production, inhibitors of the
following molecules were added to co-cultures of cells from healthy controls (HC): PDL1,
CTLAA4, IL-10, B- and T- lymphocyte attenuator (BTLA) protein. Sandwich ELISA were used to
measure IFN-y and other cytokines in culture supernatants. Intracellular staining for Foxp3 was
used to enumerate Treg cell generation. The effect of recombinant IL-10 on IFN-y production of
isolated T cells was assessed in both HC and AAV patients in remission. This effect was
studied in different T cell subsets (CD3*, CD4*, CD8*,CD45R0O*, CD45R0O", Thl, Th2, Thl7)
after sorting by FACS.

Results: The inhibition of IFN-y in HC (n=4) was attenuated by blocking PDL1, CTLA4, BTLA
or IL-10 on activated CD3* T cells in co-culture with B cells. However, this attenuation was
markedly higher by blocking the IL-10 receptor compared (343 pg/ml), with the other blockers
(298 pg/ml, 287 pg/ml, 265 pg/ml, p=0.028, p=0.027, p=0.057 respectively). Addition of
recombinant IL-10 to activated CD3* T-cells increased numbers of Treg cells in both AAV
patients (p=0.001, n=10) and HC (p=0.004, n=4), but supressed IFN-y secretion only in HC;
activated T-cells alone vs activated T cell + recombinant IL-10 (395 pg/ml vs 297 pg/ml,
p=0.013), not in AAV patients; activated T-cells alone vs activated T cell + recombinant IL-10
(322 pg/ml vs 327 pg/ml, p=0.484). Preliminary data from the T-cell subsets indicate that IFN-y
production is elevated and unresponsive to regulation primarily in the Thl and Th17
subpopulations in cells from AAV patients (n=3) (regardless of whether they are in remission or
active disease).

Conclusions: Suppression of T-cell’s IFN-y production is mainly mediated by IL-10 in HC, but
in AAV patients this mechanism seeto be absent. The importance of these preliminary findings
is unclear but signalling pathways downstream of IFN-y are possible to target
pharmacologically.

Disclosures: None
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114. Effects of tocilizumab on ex-vivo peripheral blood mononuclear cells from patients
with GCA

Farah Kamberovict, Marc Corbera-Bellaltal, Roser Alba-Roviral, Marco Alba?, Javier Marco-
Hernandez!, Sergio Prieto-Gonzalez!, Georgina Espigol-Frigolé!, Maria C Cid?!

lvascullitis Research Group. Department of Autoimmune Diseases. Hospital Clinic. University
of Barcelona, Institut d’Investigacions Biomediques August Pi | Sunyer (IDIBAPS). Barcelona.
Spain, Barcelona, Spain

Background: Giant —cell arteritis (GCA) is a chronic granulomatous vasculitis affecting
individuals aged =50 years. Glucocorticoids (GCs) are only effective therapy able to induce
disease remission but most patients relapse when GC are tapered and suffer from GC-related
toxicity. Interleukin-6 (IL-6) is a pleiotropic cytokine that may play a pivotal role in GCA
pathogenesis since its transcripts are increased in vascular lesions and elevated serum levels
have been reported in active GCA patients. Recently, blocking IL-6 receptor with tocilizumab
(TCZ) has demonstrated effectiveness in reducing GCA flares and sparing GC. However, 40%
of patients still relapse when GCs are discontinued, indicating heterogeneity in TCZ-response.
Therefore, identifying predictors of response to TCZ is crucial. TCZ strongly reduces systemic
symptoand acute-phase reactants but little is known about the effects of TCZ on vascular
lesions or peripheral blood mononuclear cells (PBMCs). The aim of this study was to
investigate transcriptomic changes induced by IL-6 and TCZ+IL6 on ex-vivo PBMCs from
patients in clinical remission.

Methods: PBMCs were isolated from 17 patients in remission and 5 age and sex — matched
controls using Lymphoprep™ density gradient. Fourteen patients were receiving prednisone
(<5mg/day) and 4 patients were in sustained remission without prednisone. PBMCs were
exposed to recombinant human (rh) IL-6 (IL6 group) (20 ng/ml) and combination of rhiL-6 and
TCZ (20 pg/ml) (TCZ+IL6 group) and cultured for 24h. Total RNA was extracted from cells
using TRIzol™ reagent. RNA (100ng/sample) was processed using nCounter Prep Station
screening for 256 genes from Human Inflammation Nanostring panel. Barcode counts were
processed with nSolver 4.0 Software. Normalized data were analysed using R Studio 4.0.3 and
paired or unpaired Wilcoxon tests were applied.

Results: Total count of PBMCs was significantly lower in GCA compared to controls
(1.26+0.43, 2.53+0.2 cell/ml, respectively; p<0.0001). At transcriptomic level, 64 transcripts
were differentially expressed between controls and patients, even considered in clinical
remission; 5 transcripts were increased and 59 were decreased in GCA. After stimulation with
IL-6, 12 transcripts were increased and 34 decreased respect to baseline condition. A total of
113 transcripts were differentially expressed between IL-6 group and TCZ+IL6 group. After
correction for multiple comparisons, 73 transcripts remained significant (FDR<0.05), of which
63 transcripts were increased with TCZ exposure. However, 8 transcripts that were increased
with IL-6 stimulation, decreased their expression after exposure to TCZ: STAT3, HIF1A, CCL2,
CCR1, BCL6, MYC, TLR2 and C3AR1,; all of them being target genes of STATS3.
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Conclusions: Patients with GCA in clinical remission still have transcriptomic differences with
healthy controls. Tocilizumab reduces expression of STAT3 and 7 other transcripts
downstream from STAT3, important for differentiation of naive T helper cells to follicular T
helper cells (BCL6), cell growth/apoptosis (MYC), monocyte trafficking and activation (CCL2,
CR1), activation of IL-6 (TLR2) and hypoxia (HIF1A). Validation is in process. Studies in active,
treatment-naive patients are ongoing.

Disclosures: Marc Corbera- Bellalta, Farah Kamberovic, Roser Alba-Rovira, Marco A Alba,
and Patricia Pérez-Galan have no disclosures to report. Georgina Espigol-Frigolé reports
consulting for Janssen and Hoffmann-La Roche; meeting attendance suport from Boehringer
Ingelheim. Sergio Prieto-Gonzalez reports lecturing for Roche; meeting attendance support
from Italfarmo and CSL Behring. Maria C Cid reports a research grant from Kiniksa; consulting
for Janssen, GSK, and Abbvie; educational grant from GSK and Vifor; meeting attendance
support from Roche and Kiniksa. Funding received from EU Horizon 2020 research and
innovation program (Marie Sktodowska-Curie grant agreement No. 813545), Spanish Ministry
for Science and Innovation /AEI project No. PID2020-114909RB-I00, and the Vasculitis
Foundation.
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115. Circulatory peripheral T helper (PTH) cells in PR3 ANCA associated vasculitis (PR3
AAV)

Seerapani Gopaluni!, David Jayne?
tUniversity of Cambirdge, Cambridge, UK

Background: Evidence from different strands supports the importance of CD4 T cells in
disease pathogenesis and in the persistence or relapse of disease activity in ANCA associated
vasculitis (AAV). A subset of T helper cells expressing PD1 but not CXCRS5 (referred to as
peripheral T helper (PTH) cells) were shown to help B cell survival and proliferation at sites of
inflammation in rheumatoid arthritis and lupus. This study was aimed at understanding the
relevance of these cells in PR3-ANCA positive AAV (PR3 AAV).

Methods: Blood samples from 21 patients with active PR3 AAV, 51 PR3 AAV patients in
remission, 20 age-matched disease controls (giant cell arteritis, SLE, IgA Vasculitis) and 37
healthy volunteers (HV) were obtained, along with paired urine samples from 28 of the PR3
AAV patients. Lymphocytes were extracted from the samples for flowcytometric and functional
analyses. Kidney biopsy samples from patients with active nephritis were stained for the
presence of PTH cells.

Results: PR3 AAV patients, either in remission or with active disease had a higher proportion
of circulatory PTH (cPTH) cells compared to HVs and disease controls. Further, the ratio
between cPTH and circulatory TFH (cTFH) cells was also higher in PR3 AAV patients
compared to both HVs and disease controls, suggesting a skewing of CD4 T cells towards a
cPTH phenotype. The proportion of cPTH cells was higher in PR3-AAV patients with elevated
inflammatory markers, CRP (p=0.034) and ESR (p=0.03). In a subset of 15 patients sampled
before and 3 months after induction therapy there was a reduction in the proportion of cPTH
cells (p=0.041) as well as the proportion of activated (HLA-DR+) cPTH cells (p=0.05)
suggesting a correlation with disease activity. PR3 AAV patients with active renal disease had
a higher number of CD4 T cells/dL in urine (p=0.023) and a higher proportion these were PTH
cells (p=0.024) compared to those in remission. Immunofluorescent staining of kidney biopsy
samples from PR3 AAV patients with nephritis revealed the presence of CD4 T cells
expressing PD1 infiltrating the tubules of kidney tissue.

Conclusions: In the current study, CD4 T cells were present in the urine of PR3-AAV nephritic
patients and were reduced or disappeared as remission was achieved, and 25% of urinary
CD4 T helper cells were of a PTH phenotype, expressing PD1+ but not CXCR5. As histological
studies also found CD4+PD1+ cells infiltrating the tubules and interstitium of the kidney these
observations are consistent with a nephritogenic role for this subset. cPTH cells were
expanded in the peripheral circulation of patients with PR3-AAV irrespective of their disease
status when compared to age-matched HVs and disease controls reflecting the persistence of
T cell dysregulation despite apparent control. In paired samples, the frequencies of cPTH cells
and activated cPTH within the CD4 compartment fell with treatment, suggesting an association
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with disease activity. cPTH cells were also higher in patients with increased inflammatory
markers.

Disclosures: The authors have no financial disclosures relevant to the submitted work.

Figure 1.

PR palent s B PR e s B cPTMsubse b CTPM suteat e cPTHETRM
it e B marmsian o o .
! I A2, ] e
_ word - "nos1, 0007
g Bl e
: H
E] k] : «
i f S P N S
S 2 el . . E
! é I E Jd . 2.0 vk, .
3 . r £
v A i s B i ; e, o,
[ = esS
— | == T 7 "
] 1 ;! : . B 1
] - i i i
[ Group Geoup

€FTH cels are higher in proportion in PRI-AAV patients compared
e MVs or disease comirols. Comparisen of ol PRI-AAV patents
[Both in remission and with sctive disease) with other controls. Piet
5l DRE.AAYV mstiests Ry mase sSTH zells smmasted s sther

] [
— — B FRI-AW s b PRI-ANV patents
. : P TH 2oy HLA-DRL2PTH tats
§ § P I Cum
L i i g
i, £ g ¢
] ] [ i
I H il :
i : . K 3
== R L §
¥
. 1 1= =
=43 G I
i § i
Urinary C04 T cellshave a higher proportion of uPTH calls e O
and very few uTFH cells. uPTH cells are higher in The proportion of a) cPTH cells and b) actiated
proportionsin patients with active nephritis compared cPTH [HLA-DR+) cells reduced with induction
patientsin remission. Plot depicting the distribution of 3} treatment [paired samples obtained 3 months afer
uPTH cells b)uTFH cells in patients with active nephrits treatment).

and in remission.

CDA4 T cells/dL of urine in a) PR3 AAV
patients with or without renal disease
b) patients with or without active renal
involvement

207



116. Peripheral T helper cell gene signature in patients with PR3 ANCA associated
vasculitis

Seerapani Gopaluni!, Edward Carr!, Geetha Duvuru?, David Jaynel!
tUniversity Of Cambirdge, Hyderabad, India, 2John Hopkins University, Baltimore, USA

Background: A subset of T cells with the phenotype CD4+PD1+CXCRS5- (called peripheral T
helper cells (PTH)) were shown to infiltrate renal tubules and in the urine of PR3 ANCA
associated vasculitis (PR3 AAV) patients with active nephritis. Circulating PTH cells (cPTH)
were shown to correlate with disease activity and PR3 AAV patients had higher proportion of
these cells compared to age matched healthy volunteers and disease controls. This study
evaluated the nature of these cells by studying the transcriptome of flow sorted cPTH,
circulating TFH (cTFH) (CXCR5+PD1+) and double negative (cDN) CD4 T cells in greater
detail. The gene signature of cPTH cells was validated by studying candidate genes expressed
by urinary lymphocytes obtained from AAV patients with nephritis.

Methods: Peripheral blood mononuclear cells (PBMC) from 5 independent PR3 AAV patients
in remission were flow sorted to obtain cPTH, cTFH and cDN samples. At least 1000 — 10,000
cells were sorted from PBMCs and subjected to RNA sequencing (SMART-Seq v4 Ultra low
input RNA kit for sequencing). In a parallel and independent experiment, urine samples from
patients with active nephritis were tested for the expression of a set of genes (TGFB1, PRF1,
VIM, FOXP3, CD25, CCL5 (RANTES), GZMB, CD3, TBX21, CD20, CCL2, CXCR3, CDH1 (E-
cadherin), NKCC2, VEGFA, CD46).

Results: Differential gene expression analysis between cPTH and cDN cells resulted in 832
upregulated and 702 down-regulated genes. The cPTH cell transcriptome, when compared to
cDN T cells, was enriched for cytotoxic genes such as Granzyme A (GZMA), Granzyme B
(GZMB), Granzyme K (GZMA), Perforin-1 (PRF1), C-C Motif Chemokine Ligand 5 (CCL5),
Natural Killer Cell Granule Protein 7 (NKG7) and genes implicated in cell proliferation such as
RRM2, DLGAP5, CDC20, TOP2A, BIRCS. Further, these cells were also enriched for
chemokine receptor genes, such as CX3CR1, CCR2, CCR5, CXCRS3 that aid the trafficking of
these cells to sites of inflammation. Similarly, cPTH cells differentially expressed cytotoxic and
chemokine receptors when compared to cTFH cells. mRNA expression of urinary lymphocytes
from an independent cohort of patients with and without active nephritis revealed differential
expression of similar cytotoxic genes (GZMB, PRF1, CCL5, VIM). Genes that aid B cell
differentiation such as CXCL13, IL-21 were not enriched in cPTH cells.

Conclusions: Transcriptomic analysis of flow-sorted cPTH cells from patients suggested,
these cells to be proliferating activated CD4 T cells when compared to cTFH or cDN cells. This
supports the hypothesis that cPTH cells could be pathogenic effector cells. Surprisingly, they
were enriched for cytotoxic genes (GZMH, GZMK, PRF1, NKG7, CCL5, GNLY, SLAMF7,
CD160) and chemokine receptors (CCR2, CCR9, CCR5, CX3CR1, CXCR3, CXCR6) that may
aid their migration to sites of inflammation and partake directly in tissue inflammation and
damage. Genes that help B cell differentiation were not enriched in cPTH cells. All the samples
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for the transcriptomic study were from patients in remission and this signal could be specific to
patients with active disease or to the cells exclusively found at the sites of inflammation.

Disclosures: The authors have no financial disclosures relevant to the submitted work
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117. Peripheral T helper like cells in secondary lymphoid organs in PR3 ANCA
associated vasculitis

Seerapani Gopaluni!, Penelope Moyle?, Edward Carr!, David Jayne?!
tUniversity of Cambirdge, Cambridge, UK, 2Cambridge University Hospitals NHS Foundation
Trust, Cambridge, UK

Background: Only 2% of the lymphocytes circulate in the blood stream whilst 40% reside in
lymph nodes. We have shown that a specific CD4 T cell subset expressing PD1+CXCR5-
(referred to as circulatory PTH cells), was hyper-expanded in the peripheral blood of patients.
This subset was cytotoxic in nature and was identified in the inflamed kidney tissue and urine
of patients with active nephritis. Using single cell transcriptomic analysis, the cytotoxic gene
signature predominantly came from a CD28low cluster that had higher expression of cytotoxic,
activation and chemokine gene sets. cPTH cells were clonally expanded and had features
consistent with persistent antigenic stimulation, a core feature of chronic auto-immune and
inflammatory conditions. In this study, the presence of phenotypically similar cells within
secondary lymphoid organs (SLOs), their transcriptomic profile and clonal relationship in
comparison to cPTH cells was investigated.

Methods: The most easily accessible lymph node (LN) in the inguinal region was selected by
ultrasound and samples obtained by core needle biopsy and/or fine needle aspiration under
local anaesthesia. Paired blood samples were obtained for PBMC extraction. Lymph node
biopsy samples were mashed and run through a 70um strainer and made into single cell
suspension. Samples from lymph nodes (prefixed with “In”) and PBMC (prefixed with “c”) were
stained with fluorochromes for phenotyping. PTH, T follicular helper cells (TFH), CXCR5+PD1-
and double negative (DN) subsets from LN and PBMC were flow sorted from samples that had
at least 400 cells of each subset and were subjected to RNA sequencing (SMART-Seq v4 Ultra
low input RNA kit for sequencing).

Results: In 17 subjects, paired pre and post-induction therapy lymph node and peripheral
blood samples were available. Another 11 subjects provided samples either at the time of
active disease (n=7) or when in remission (n=4). In total, 45 procedures were performed, and
42 samples were obtained. 20 samples were obtained from patients in remission and 22
samples were obtained from patients with active disease. Procedure was well tolerated with no
complications other than minor bruising. Cell yield was highly variable and usually low (median
of 2102 (range: 21 to 65000)). LNPTH cells (PD1+CXCRS5-), were identified in LN lymphocytes
in similar proportions to that observed in the peripheral blood. The proportion of INPTH cells
was higher than conventional lymph node T follicular helper (InTFH) cells (0.93 vs 0.19, p <
0.001). Transcriptomic data from the 4 subsets from 5 AAV patients (in remission) was
available for analysis. Differential gene expression analysis of INPTH cells against cDN cells
revealed enrichment for cytotoxic genes (GZMK, GZMA, NKG7, CCL5, PRF1) and chemokine
receptor genes (CCR5, CXCR3 and CXCR®6) but not CCR2 or CX3CR1 unlike cPTH cells.
CRTAM, a precursor gene of cytotoxic effector cells, was also upregulated in INnPTH cells,
possibly indicating that the circulating cytotoxic CD4 T cells develop within the SLOs and
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INPTH cells could be their precursors. In TCR clonality analysis, the overlap coefficient
between cPTH and InPTH cells was highest in comparison to other subsets. Similarly, cTFH
cells have higher overlap coefficients with INTFH cells. This data suggests that the cPTH cells
and InPTH cells may have a common precursor or that INPTH cells could be the precursors of
cPTH cells.

Conclusions: The safety and tolerability of percutaneous lymph node biopsy as research tool
was demonstrated. Cell yield, though poor, was adequate to perform transcriptomic analysis.
Cells that were phenotypically similar to cPTH cells were present within the lymph nodes in
similar proportions to peripheral blood. Transcriptomic analysis showed that INPTH cells share
cytotoxic gene signatures with cPTH cells. TCR clonality analysis demonstrated evidence for
clonal relationship amongst cPTH, InPTH and InTFH cells.

Disclosures: The authors have no financial disclosures relevant to the submitted work
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118. Changes in the frequency of T-regulatory cell subsets can distinguish disease
activity in ANCA vasculitis

Christian Agosto-burgos??, Eveline Y Wu?, Candace Henderson?, Yichun Hu?, Susan Hogan?,
Dominic Ciavattal?3, J. Charles Jennette!?, Ronald J. Falk?, Meghan Free!?

!Department of Pathology and Laboratory Medicine, The University of North Carolina at Chapel
Hill, Chapel Hill , United States, 2UNC Kidney Center, The University of North Carolina at
Chapel Hill, Chapel Hill , United States, *Department of Genetics, The University of North
Carolina at Chapel Hill, Chapel Hill , United States

Background: Anti-neutrophil cytoplasmic autoantibody (ANCA) vasculitis is characterized by
cycles of remitting and relapsing stages. Previous data demonstrate that T-regulatory cells
(Tregs) are defective in ANCA vasculitis and that the expression of a FoxP3 variant lacking
exon 2 in CD4+ T cells (FoxP3A2) is negatively correlated with suppressive capacity.
Furthermore, the major grade of Treg dysfunctionality is exhibited during active disease
suggesting that Treg biology could be exploited as a biomarker of disease activity and as a
therapeutic target in ANCA vasculitis. Previous studies regarding Tregs in ANCA vasculitis
examined bulk Tregs. However, with the recent advances in Treg biology, it is evident that
Tregs are a heterogeneous group of immunoregulatory cells. Changes in the phenotype,
frequency, and suppressive capacity of Treg subsets have been identified in other autoimmune
diseases. However, in ANCA vasculitis, Treg heterogeneity and its implications in disease
prognosis and treatment remain unexplored. We hypothesized that changes in the frequency of
Treg subsets will distinguish disease activity in ANCA vasculitis.

Methods: Patients with ANCA vasculitis and healthy controls were enrolled according to
approved study guidelines Institutional Review Board (IRB study 97-0523). Active disease and
remission were defined as a BVAS = 3 or BVAS of 0 and with or without clinical and/or
laboratory evidence of disease within 3 months of the sample, respectively. Blood samples
from study participants were collected to measure the frequency of Treg subsets using Mass
Cytometry, and data were analyzed using Cytobank. Non-parametric Mann-Whitney test was
used to assess the significance of the changes in the frequency of Treg subsets. Non-
parametric discriminant analysis using Normal Kernel Density estimation was applied to
determine the optimal combination of Treg markers to distinguish disease activity status. A
value of p < 0.05 was considered significant for both statistical methods.

Results: We found that patients in remission have expanded frequency of Tregs regardless of
the administration of Rituximab. No association between disease activity and the frequency of
FoxP3A2 CD4+ T cells were observed in our cohort. Additionally, FoxP3A2 CD4+ T cells are
CD127M9h and CD25'°% suggesting that they are not bonafide Tregs. Interestingly, both CCR7+
and CD103+ Tregs are expanded during active disease. In contrast, CXCR3+ Tregs are
decreased during active disease and their frequency was negatively correlated with the BVAS
score. We also discovered that CXCR3+ Tregs are preferentially reduced in patients with renal
involvement. Furthermore, we demonstrated that a combination of the frequency of CXCR3+,
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CCR7+, and CD103+ Tregs more accurately distinguishes disease activity than individual
markers.

Conclusions: Little is known about what underlies Treg dysfunctionality in ANCA vasculitis. This
is the first study to identify changes in specific Treg subsets and their possible implications in
disease. Understanding Treg heterogeneity and implications for organ involvements could
open an avenue for the development of new therapeutic approaches. Our data demonstrate
that changes in the frequency of CXCR3+, CCR7+, and CD103+ Tregs reflect disease activity.
Further studies will examine whether these subsets are the underlying cause of Treg
dysfunctionality in ANCA vasculitis. Furthermore, as CXCR3 Tregs have been shown to be
protective against autoimmune diseases in murine models, they are poised to become a prime
candidate for new therapies tailored to patients with renal ANCA vasculitis.

Disclosures: None.

Figure 1

A combination of the frequency of CXCR3+, CCR7+, and CD103+ Tregs
distinguishes active disease in ANCA vasculitis: The frequency of CXCR3+, CCR7+,
and CD103+ was measured using Mass cytometry and plotted in a three-dimensional plot.
Non-parametric discriminant analysis using Normal Kernel Density estimation was applied to
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119. Single-cell transcriptome profiling of rituximab-resistant tissue B cells in ANCA-
associated vasculitis

Mark Mcclure!, Mathew Coates?, Miss Jacinta Lee?, Kelvin Tuong?!, John Ferdinand?,
Seerapani Gopaluni!, Rachel Jones?, David Jayne!, Menna Clatworthy
University of Cambridge, Cambridge, United Kingdom

Background: Failure of rituximab to adequately deplete tissue B cells may contribute to
remission failures and high relapse rates seen after a single induction course of rituximab for
ANCA-associated vasculitis (AAV). There is very limited information on the impact of rituximab
on tissue B cells in AAV.

Methods: We performed flow cytometric assessment (n=7) and transcriptomic profiling (n=2) of
blood and nasal tissue lymphocytes before and after rituximab 1g x 2 on a prospective cohort
of patients with PR3-AAV. Nb: this is an interim report of early data from an ongoing project.

Results: Flow cytometric and scRNA-seq analysis of sequential nasal mucosal biopsies
revealed incomplete depletion of B cells in the tissue after rituximab. Both analytical methods
indicated that the residual nasal B cells were predominantly antigen-experienced mature B
cells (memory and plasma cells), suggesting that antigen-inexperienced cell types (naive and
transitional) were more susceptible to rituximab-induced depletion in the tissue. This was in
contrast to the effect of rituximab on the circulating peripheral B cell pool for which there was
near-complete depletion of B cells, by standard FACS, without preferential targeting of specific
subtypes. Persistent nasal B cells had expression profiles suggesting the capacity for antigen
presentation and production of proinflammatory cytokines. Quantification of predicted cell-cell
interactions based on receptor-ligand expression revealed several predicted interactions
between B and T cell ligands and receptor gene expression, highlighting a complex interplay of
stimulatory and inhibitory signalling pathways within the tissue microenvironment, and also
revealing some potential mechanisof rituximab resistance.

Conclusion: Examination of tissue lymphocytes demonstrates a failure of a single course of
rituximab (1g x 2) to deplete B cells and a change in the repertoire to a memory phenotype

likely to be relevant to early relapse after rituximab.

Disclosures: The authors have no financial disclosures relevant to the submitted work
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120. ERAP1 Mediates Immunogenicity in HLA-B51+ Behget’s Disease Pointing to
Pathogenic CD8 T Cell Effectors

Ann Cavers?, Arshed Al-Obeidil, Yesim Ozgiiler?, Beatrix Uberheide!, Hua Zhong?, Giilen
Hatemi?, Matthias Kugler Matthias Kugler!, Johannes Nowatzky?

INYU School of Medicine, New York, United States, ?Istanbul University-Cerrahpasa, Turkey,
3Inserm, U 1209, Grenoble, France

Background: HLA-B51 is a definite risk factor for Behget’s disease (BD). A coding variant of
ERAP1, Hap10 — with low peptide-trimming activity — vastly potentiates this risk, but is
mechanistically unclear. Here, we aimed to test the hypothesis that low or absent ERAP1
activity alters CD8 T cell immunogenicity through changes in the HLA-B51 peptidome and
shapes the CD8 T cell immune response in affected subjects.

Methods: We generated HLA-B51*ERAP1 KO LCL clones using CRISPR-Cas9, performed
mass spectrometry of the immunoprecipitated MHC-class | peptidome with subsequent
computational deconvolution for HLA-B51-binding peptides. We then assessed single cell
(ICS), bulk (ELISA) and proliferative (CFSE) CD8 effector (IFNG, granzyme-B, perforin) T cell
responses through stimulation of allogeneic donor cells with WT vs KO LCL and determined
ERAP1 haplotypes in 49 untreated Turkish BD subjects with ocular and/ or vascular
involvement as well as healthy donors (HD) whose PBMC were profiled using multicolor flow
cytometry panels. To assess cellular composition and clonotypes at a disease-relevant effector
site, we performed single cell RNA sequencing with TCR analyses of intraocular cells in BD
uveitis.

Results: WT and KO peptidomes differed significantly (p< 0.0005 Fisher’s exact test) with a
distinct shift of peptide length frequencies exceeding 9-mer (binding optimum) in the KO vs
WT. This held true for computationally deconvoluted HLA-B51 binders. IFNG secretion from
CD8 T cells stimulated with KO LCL was significantly different from WT (ICS, p=0.0006; ELISA,
p=0.0059) as were CD8 T cell proliferation and ICS of perforin/ granzyme-B* CD8 T cells.
Analysis of 133 T, B, NK, and monocyte cell populations revealed a predominance of CD8 T
and NKT cell subset in HLA-B51+/Hap10+ BD vs HLA-B51+/Hap10- BD and HD, accounting
for 80% of all populations reaching significance (p< 0.05, Mann-Whitney). Naive and effector
memory CD8 T cell subsets were inversely correlated. Cohen’s effect sizes were large ( >0.8)
or very large ( >1.2). CD8 T cells in BD uveitis showed differential subset distribution in
between the eye and peripheral blood as well as oligoclonal expansions.

Conclusions: We show that the absence of functional ERAP1 alters human CD8 T cell
immunogenicity. This is mediated by an HLA-class | peptidome with a propensity for longer
peptides above 9mer and suggests a loss or de-novo presentation of peptide-HLA-B51
complexes to cognate CD8 TCR. The reciprocal changes in antigen-experienced vs naive CD8
T cell subsets in affected subjects point to the biologic significance of HLA-B51/Hap10 in BD.
CD8 T cell subset analyses in between peripheral blood and the eye during uveitis point to the
non-random localization of CD8 T cells into that compartment. Collectively, our findings
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suggest that an altered HLA-B51 peptidome modulates the immunogenicity of CD8 effector T
cells in ERAP1-Hap10 carriers with BD and underlines their potential importance in BD
pathogenesis.

Disclosures: None
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Cytokines, Immunomodulators & Cell Biology

121. Chemokine profile in the peripheral blood and vascular tissue of patients with
Takayasu arteritis

Xiufang Kong?, Sifan Wu?, Miss Xiaojuan Dai!, Wensu Yu?!, Miss Jinghua Wang?, Ying Sun?,
Zongfei Jit, Lingying Ma!, Xiaomin Dai!, Huiyong Chen?, Lili Ma?, Lindi Jiang*2
!Department of Rheumatology, Zhongshan Hospital, Fudan University, Shanghai, China,
2Center of Clinical Epidemiology and Evidence-based Medicine, Fudan University, Shanghai,
China

Background: Takayasu arteritis (TAK) is characterized by chronic inflammation, and multiple
immune cells participate in the development of TAK. The aim of this study is to explore the
chemokine spectrum in peripheral blood as well as vascular tissue from patients with TAK, and
investigate its potential role in the pathogenesis of TAK.

Methods: A total of 58 naive patients with TAK and 53 healthy controls were enrolled in this
study from Zhongshan Hospital, Fudan University, Shanghai, China, between January 1st and
December 31st, 2020. Among the study participants, 50 patients with TAK and 48 healthy
controls were selected for serum examination, while the remaining 8 patients and 5 controls
were selected for vascular tissue examination.

Results:

The patients with TAK and healthy controls selected for serum examination were matched for
age (TAK: 34.44 + 13.25 years, Control: 37.85 + 5.10 years, p = 0.27) and female:male ratio
(TAK: 41:9, Control: 36:12, p = 0.40). Among the 50 patients with TAK, 40 (80%) had active
disease at the time of enrollment. No significant differences were observed in the clinical
characteristics (p > 0.05 for all parameters) of patients (n = 5) selected for chemokine
screening and those selected for chemokine validation (n = 45).

The main reasons for surgery were aortic regurgitation (n = 7) and renal artery occlusion (n =
1). Thus, ascending aortic specimens (n = 7) and a renal artery specimen (n = 1) were
obtained. In addition, apparently normal specimens (control) of the ascending aorta (n = 3) and
abdominal aorta (n = 2) were obtained from donors for heart transplantation (n = 3) and liver
transplantation (n = 2). Increased expression of CCL22, RANTES, CXCL16, CXCL11, and IL-
16 in the peripheral blood of patients with TAK. Among the 31 chemokines, the average signal
of 12 chemokines was over 15% higher in patients with TAK than in the healthy controls:
CCL22, RANTES, CXCL16, CXCL11, IL-16, CCL1, XCL1, CX3CL1, CXCL1, CCL17, CCL19,
and CCL20. In contrast, the average signal of four chemokines (CXCL10, CXCL7, CCL18, and
CXCL4) was 15% lower in patients with TAK than in the healthy controls.

Correlations between the changes in these chemokines were also analyzed, and the results
indicated similar trends in the changes in CCL22, CXCL16, and IL-16 levels after treatment.

A proposed model illustrating chemokines discovered in the present study and their potential
role in the pathogenesis of TAK was shown in Figure 1.
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Conclusions:

CCL22, RANTES, CXCL16, CXCL11, and IL-16 are identified as the major chemokines that
may involve in the recruitment of immune cells in the vascular tissue of patients with TAK.
Additionally, the persistently high levels of CCL22, CXCL11, and IL-16 observed after
treatment might suggest their participation in vascular chronic inflammation or fibrosis and
demonstrate the need for developing more efficacious treatment options.

Disclosures: none

Figure 1.
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122. Molecular Imaging to Identify Neutrophil Activation in ANCA-Vasulitis

Angela Schmider?, Giorgianna Ellis' Roy Soberman?, Reza Zonozi?, John Niles?
!Massachusetts General Hospital And Harvard Medical School, Charlestown, United States,
’The Glomerulonephritis and Vasculitis Center at Massachusetts General Hospital, Boston,
United States

Background: Anti-neutrophil cytoplasmic antibody (ANCA)-vasculitis (AAV) is a small-vessel
vasculitis caused by pathogenic autoantibodies directed against proteinase 3 (PR3) or
myeloperoxidase (MPO) (1). Leukotrienes (LT)s are bioactive signaling lipids derived from
arachidonic acid (AA) (2, 3) and have been suggested to play a role in inflammatory diseases
(4), acting as a signal relay molecule that increases recruitment range and enhances
directional migration (5). LTs initiate and amplify innate and adaptive immune responses made
by leukocytes and play a central role in their recruitment to inflamed sites (6,7). We have
shown that 5-lipoxygenase (5-LO), the 5-lipoxygenase-activating protein (FLAP), and LTC4
synthase are assembled in novel macromolecular complexes on the nuclear envelope to
initiate LT synthesis (8-12). 5-LO is a cytosolic protein that moves to the nuclear envelope in a
calcium dependent manner. FLAP is an integral membrane protein that behaves as a scaffold
protein to present AA to 5-LO. Mast cells and monocytes generate LTC4 and LTB4 while
neutrophils only synthesize LTB4. Chemoattractants recruit neutrophils out of the peripheral
circulation to inflamed tissues and interactions between complement, neutrophils and ANCA
contribute to the onset and amplification of AAV (13,14). C5a and its receptor, C5aR, play a
central role in ANCA-mediated neutrophil recruitment and activation. We showed that priming
healthy human neutrophils with granulocyte macrophage-colony stimulating factor (GM-CSF)
prior to C5a stimulation produces LTB4 in a time-dependent manner. Figure 1 illustrates the
evolution of the following neutrophil states: 1) resting state, 2) following C5a-priming and
antigen translocation to the surface, ANCA and LTB4 bind 3) activated state and
transmigration. Our goal is to leverage a new understanding of lipids and protein-protein
interactions using novel molecular imaging technigues to predict disease activity in AAV.

Methods: Cell Isolation and treatment: Neutrophils were isolated from peripheral blood of
healthy donors and from patients with active AAV. Cells were left untreated or primed with 1
ng/mL GM-CSF for 45 min then treated with 50 nM C5a for 0, 2, 4, 6, 8 and 10 min.

Imaging and analysis: Following treatment, cells were prepared for direct Stochastic Optical
Reconstruction Microscopy (dASTORM) combined with computational analysis (Clus-DoC),
Fluorescence Lifetime Imaging Microscopy (FLIM) and Enzyme Immunosorbent Assays (EIA).

Results: EIA data show that LTB4 production was minimal in cells untreated from a healthy
donor (45 pg/ml), however after priming and activation levels increased to 280 pg/ml.
Comparatively, LTB4 levels in untreated neutrophils from a patient with active disease started
at 1484 pg/ml and increased to 1980 pg/ml following priming and activation, suggesting that
peripheral neutrophils in patients with active AAV are pre-activated and are making LTBa.
STORM illustrates 5-LO and FLAP association on the nuclear envelope of neutrophils from a
representative healthy donor only after priming and cell activation. Neutrophils from a
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representative patient with AAV show 5-LO and FLAP associated in both untreated and primed
and activated conditions. FLIM revealed that in neutrophils from healthy donors that were
primed with GM-CSF and activated with C5a for 0, 2, 4, 6, 8 and 10 min, the FLIM t; values
decreased (suggesting a close interaction) at the same time LTB4 levels increased. In contrast,
neutrophils from patients with AAV that were primed with GM-CSF and activated with C5a for
0, 2, 4, 6, 8 and 10 min, the FLIM t; values remained constant (suggesting no change) and
priming and cell activation did not synthesize LTBa.

Conclusions: Circulating neutrophils from patients with AAV are pre-activated defined by the
interaction of 5-LO:FLAP on the nuclear membrane and subsequent production of LTBa.

Disclosures: None.
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Figure 1. Model of the LTB4/C5a amplification loop in
neutrophil transmigration (created by Schmider).
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123. Methionine oxidation compromises protective AAT effects in PR3-ANCA vasculitis

Maximilian Ebert!, Uwe Jerke!, Claudia Eulenberg-Gustavus?!, PD Dieter Jenne?, Marieluise
Kirchner3, Philipp Mertins2, med. Markus Bieringer4, med. Saban Elitok®, Kai-Uwe Eckardt®, PD
Adrian Schreiber6, Alan Salama’, Ralph Kettritz1

'Experimental and Clinical Research Center, Charité - Universitatsmedizin Berlin and Max
Delbriick Center for Molecular Medicine in the Helmholtz Association, Berlin, Germany, 2Max-
Planck-Institute of Neurobiology, Planegg-Martinsried, Germany, 3Core Unit Proteomics, Berlin
Institute of Health at Charité- Universitatsmedizin Berlin and Max Delbriick Center for
Molecular Medicine (MDC), Berlin, Germany, “Department of Nephrology, Helios Klinikum
Berlin-Buch, Berlin, Germany, *Department of Nephrology and Endocrinology, Ernst von
Bergmann Klinikum, Potsdam, Germany, ®Department of Nephrology and Medical Intensive
Care, Charité - Universitatsmedizin Berlin, Berlin, Germany, ‘Center for Nephrology, University
College London, Royal Free Hospital, London, UK

Background: PR3 is a major autoantigen in ANCA-associated vasculitis (AAV) and a
neutrophil serine protease (NSP) inhibited by alphal-antitrypsin (AAT). Increased PR3 and
decreased AAT were suggested as disease mechanisfor PR3- but not MPO-AAV. We
systematically assessed PR3 and AAT in AAV patients and healthy controls (HC),
characterized mechanistic interactions between PR3 and AAT, and identified disease-related
modifiers of this interaction.

Methods: We measured PR3 and AAT in 110 AAV patients and 51 HC and explored
correlations with clinical parameters. We produced recombinant wild-type (wt)- and mutant
(mu)-AAT to study the interaction of AAT with PR3, including membrane-presented PR3
(mPR3) on the neutrophil surface by FRET assay, flow cytometry, surface plasmon resonance
measurements (SPR), and neutrophil superoxide release. Plasma AAT from AAV patients and
AAT exposed to ANCA-activated neutrophils were analyzed by quantitative targeted mass
spectrometry, namely Parallel Reaction Monitoring (PRM) to detect unmodified and oxidized
AAT variants.

Results: We found that the PR3 and AAT pools were increased in both active PR3- and MPO-
AAV. The increased PR3 pool correlated with markers of inflammation (CRP), kidney injury
(creatinine, erythrocyturia), and autoimmunity (ANCA ELISA), in PR3- but not MPO-AAV
patients. In HC, plasma AAT showed an inverse correlation with neutrophil mPR3 that was not
observed in AAV patients. Mechanistically, wt-AAT dose-dependently displaced PR3 from the
neutrophil membrane by competing with the PR3-presenting CD177 receptor for PR3 binding
thereby reducing neutrophil activation by PR3- but not MPO-ANCA. Neutrophil mPR3
depletion was less efficient when using active PR3-AAV patient plasma compared to remission
and HC plasma at the same AAT concentration. We identified AAV-related plasma factors that
modified mPR3, AAT, and the PR3:AAT interaction. Compared to HC and remission PR3-AAV,
plasma AAT from active PR3-AAV patients showed increased methionine (Met) oxidation at
Met residues 351 and 358 in the reactive center loop that are critical for the efficient encounter
of mature NSPs. This oxidative modification was recapitulated by AAT exposure to ANCA-

222



activated neutrophils in vitro. Oxidized AAT did not interact with PR3 and did not reduce the
proteolytic PR3 activity, mPR3 on neutrophils, or neutrophil activation by PR3-ANCA.
Conclusions: PR3 and AAT are increased in active PR3- and MPO-AAYV patients. The
increased PR3 pool correlates with inflammation, kidney injury, and autoimmunity in PR3- but
not MPO-AAYV patients. AAT controls mPR3 and thereby PR3- but not MPO-ANCA induced
neutrophil activation. We identified AAV-related factors that modify mPR3, AAT, and the
PR3:AAT interaction.

Disclosures: No disclosures with relevance to this study
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124. Investigating the contribution of platelets to inflammation in ANCA Associated
Vasculitis.

David Mathew?, Marilina Antonelou?, Alan Salamat
University College London Department of Renal Medicine, London, United Kingdom

Background: The release of Neutrophil Extracellular Traps (NETS) causes endothelial
damage in numerous inflammatory pathologies including ANCA associated vasculitis (AAV).
The mechanisdriving these cellular processes are yet to be fully characterised. Autoantibodies
are likely to make a significant contribution, however, other factors must be considered given
that ANCA titre does not correlate well with NET production! and an ANCA negative
subpopulation comprise up to 10% of cases.? Thrombocytosis is well described in acute AAV,
and a raised platelet-to-lymphocyte ratio is significantly associated with disease severity.3
Platelets are implicated neutrophil activation and NETosis in both infective and sterile
inflammation including AAV, with TLR 9 and monomeric CRP being pathways of interest.**
Platelets themselves become activated by NETSs in the circulation creating a positive feedback
loop, propagating the inflammatory state. We have used descriptive methods to examine the
inflammatory phenotype of acute AAV and have established an in vitro Platelet-Neutrophil co-
culture model to characterise platelet-induced NETosis.

Methods: GraphPad PRISM was used to analyse biochemical data related to 103 acute AAV
presentations. Tests used included multilinear regression, T-Test and Mann Whitney-U test.
Neutrophils and platelets were isolated from whole blood using density gradient and
centrifugation technigues. Results were analysed using immunofluorescence and ELISA.

Results: Multilinear regression analysis of biochemical parameters of 103 initial presentations
of AAV to our centre identified a significant positive association between platelet count and
ESR (p=0.0008). A subgroup of thrombocythaemic patients (platelet count >400 x10°/L) (n=26)
had significantly raised ANCA titre (p=0.009), ESR (p=0.0000006), CRP (p=0.000005) and
neutrophil count (p=0.000002) when compared to those with normal platelet counts.

In vitro work using platelet-neutrophil co-culture has demonstrated a reduction in supernatant
myeloperoxidase (MPO) concentration when inhibitors of platelet activation (Prostaglandin E1
or Apyrase) are added to culture. Additionally, we found reduced supernatant High Mobility
Group Box 1(HMGB1) concentration when aspirin or heparin are added to the culture (Figure
1). HMGB1 serum levels have been implicated as biomarkers of AAV disease activity. These
readily available therapeutic agents provide an interesting avenue for future investigation in
AAV patients, with potential to interrupt the positive inflammatory feedback loop between
platelets and neutrophils.

Conclusions: Elevated platelet counts are associated with elevated markers of inflammation
and autoimmunity in AAV patients. This positive feedback loop between platelet activation and
NETosis may have therapeutic implications for AAV patient management.

Disclosures: None
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Figure 1. Supernatant HMGB1 Concentration
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Abbreviations (PMN: Polymorphonuclear leucocyte, PRP, platelet rich plasma)

225



125. Endothelial cell ferroptosis promotes renal damage in ANCA-induced
glomerulonephritis

Anthony Rousselle!, Doerte Lodka!, Janis Sonnemann?, Ralph Kettritz!, Adrian Schreiber®
1Charité Berlin, Berlin, Germany

Background: Antineutrophil cytoplasmic antibody (ANCA)-associated vasculitides (AAV) are
systemic autoimmune diseases characterized by inflammation of small blood vessels and
organ damage, including necrotizing and crescentic glomerulonephritis (NCGN). ANCA are
circulating immunoglobulin G (IgG) autoantibodies directed against either myeloperoxidase
(MPO) or proteinase 3 (PR3), both antigens being expressed by neutrophil granulocytes and
monocytes. ANCA bind to these surface antigens and provoke the activation of both myeloid
cell subsets. The persistent inflammation leads to endothelial and renal cell necrosis. In
contrast to apoptosis, necrosis has long been thought to be an uncontrolled event. However,
this dogma has been challenged over the last decade. Ferroptosis is a new type of
programmed cell death characterized by the production of ROS- and iron-dependent lipid
peroxidation leading to membrane rupture. The Acyl-CoA Synthetase Long Chain Family
Member 4 (ACSL4) enzyme play a crucial role in the generation of lipid peroxides. Ferroptosis
has been described to play a role during acute kidney injury. Our work aimed to investigate the
contribution of ferroptosis in endothelial cell death during ANCA-associated NCGN.

Methods: To analyse the biological significance of ferroptosis in endothelial cells in vivo, we
bred ACSL4'9lox mice with transgenic mice expressing the Cre recombinase under the control
of the endothelial Tie2 promoter to obtain ACSL44EC mice. These mice were further crossed
with myeloperoxidase” (MPO~) mice to generate MPO”- ACSL44EC chimeric mice. These
animals were immunized with murine MPO, irradiated and subsequently transplanted with
hematopoietic cells from C/57BL6J (WT) mice. Mice were sacrificed and analysed 6-8 weeks
following transplantation. Ferroptosis was investigated in vitro using human umbilical vein
endothelial cells and ANCA-stimulated neutrophils. Cell death and lipid peroxidation were
detected by flow cytometry. Ferrostatin-1 (Fer-1) and siRNA against ACSL4 were used to
inhibit ferroptosis.

Results: We found increased lipid peroxidation (4-HNE staining) in kidney section of mice with
AAV. MPO" ACSL4EC chimeric mice were protected from the development of renal damage
compared to WT chimeric mice suggesting that ferroptosis in endothelial cells play an
important role in the development of ANCA-induced glomerulonephritis. In vitro, we found that
ANCA-activated neutrophils induce endothelial cell death and this effect was prevented by
inhibition of ferroptosis with Fer-1 and siRNA against ACSL4. In contrast, inhibition of either
necroptosis or apoptosis did not have any effects. In addition, ferroptosis inhibition alleviated
the accumulation of lipid peroxides and endothelial dysfunction induced by ANCA-activated
neutrophils.

Conclusions: ANCA-activated neutrophils induce ferroptosis in endothelial cells in vitro.
Ferroptosis is induced in endothelial cell in vivo and play a major role in the development of
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vasculitis and ANCA-associated renal damage. Further experiments are warranted to decipher
the mechanism(s) by which ferroptosis regulate the development of AAV. Altogether, our data
suggest that ferroptosis is an important mediator in the development of AAV and might
represent a novel interesting therapeutic target.

Disclosures: none
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126. Mitochondrial Reactive Oxygen Species Inhibition Attenuates Neutrophil
Extracellular Trap Formation And Inflammation In MPO-ANCA Vasculitis

Kim Maree O'Sullivan?, Anne CaolLe?, Daniel K.Y. Cheong?!, Poh-Yi Gan?, Stephen
Holdsworth*:2

1Centre for Inflammatory Diseases, Monash University, Clayton, Australia, 2Monash Health,
Clayton, Australia

Background: A key feature of myeloperoxidase anti-neutrophil cytoplasmic antibody
associated (ANCA) vasculitis (MPO-AAV) is the observation of neutrophil extracellular traps
(NETSs) in the glomerular lesions of kidney biopsies. NETs are a unique form of cell death that
release highly injurious proinflammatory mediators that are destructive to nearby tissue. The
DNA back bone of the NET acts as a reservoir which biologically enhances the activity of
myeloperoxidase the autoantigen in MPO-AAV. NETs contain highly proinflammatory mtDNA,
mitochondrial reactive oxygen species (mtROS) and histones which contribute to inflammation.
Oxidative stress is a key inducer of NET formation mediated by (ROS). These studies aim to
investigate the therapeutic potential of a mtROS inhibitor SKQ1 to inhibit NET formation and
reduce inflammation in an experimental model of MPO-AAV, without impairing host defence.

Methods: C57BI/6 mice were used to isolate peritoneal thioglycolate elicited neutrophils.
Neutrophils were stimulated to NET in vitro with either ANCA, LPS, PMA or lonomycin (to
stimulate all pathways to NET formation) and compared to SKQ1 treated neutrophils. Confocal
imaging was used to analyse NET formation and contents (MPO, citrullinated histones,
Mitotracker, MitoSox, and Sytox green). In vitro Zymosan phagocytosis assays were used to
investigate if SKQ1 interfered with neutrophil phagocytosis. Experimental anti-MPO GN was
induced in C57BI/6 mice by myeloperoxidase (MPO) immunisation and GN triggered using a
subnephritogenic dose of anti-glomerular basement membrane globulin (anti GBM Ig).
Therapeutic intervention with (SKQ21 daily n=8 or vehicle n=8) was administered after the
establishment of MPO autoimmunity until termination of the experiment.

Results: In vitro NET formation was significantly attenuated with SKQ1 regardless of NET
stimuli (all, P>0.05, compared to control). Confocal microscopy demonstrated that NETs
contained large quantities of mtDNA, and mtROS colocalised with MPO. In vitro nanomolar
concentrations of SKQ1 inhibited NET formation without interfering with neutrophil
phagocytosis via zymosan phagocytosis assays. SKQL1 in vivo in an experimental model of
MPO-AAV was able to significantly reduce inflammatory cells recruited to the glomerulus with a
reduction in neutrophils, CD4 T cells, CD8 T cells and macrophage influx (all, P <0.05
compared to vehicle control). SKQ1 significantly reduced glomerular segmental necrosis,
autoimmunity to MPO [measured by delayed type hypersensitivity reaction (DTH)] and MPO
specific T cells from the draining lymph nodes (all, P>0.05). SKQ1 significantly attenuated the
number of glomerular NETs and extracellular deposition of MPO when compared to the control

group.
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Conclusions: SKQL1 therapeutically targets NET formation without impairing neutrophil
bactericidal killing capacity in vitro. In vivo administration of SKQ1 prevented NET formation
and attenuated inflammation in an experimental model of MPO-AAV. This data provides strong
pre-clinical evidence that SKQ1 could have potential for clinical translation.

Disclosures: No disclosures.
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127. Active Takayasu Arteritis is associated with plasma and cellular measures of
endothelial dysfunction

Robert Maughan?, Marta Peverellit, Andrew Porter!, Kerri Malone?, Allan Kiprianos?!, Charis
Pericleous?, Justin Mason?

Imperial College London, London, United Kingdom, 2European Bioinformatics Institute,
Hinxton, United Kingdom

Background: Takayasu Arteritis (TA) is a form of Large Vessel Vasculitis (LVV) characterised
by granulomatous inflammatory lesions affecting the aorta and its branches. The accurate
assessment of disease activity and progression can be a major challenge in TA. An improved
undertanding of disease pathogenesis is required to facilitate the development of novel tools to
aid clinical decision-making.

Due to its central role in vascular health and disease, we hypothesise that endothelial
dysfunction is an important factor in TA disease progression. To explore this concept, we first
investigated the association between plasma markers of endothelial dysfunction and disease
activity. Second, we sought to understand the molecular basis of endothelial dysfunction in TA
by studying blood endothelial cells derived from TA patients.

Methods: A panel of endothelial dysfunction markers including soluble (s)VCAM1, sICAM1,
sE-selectin, sP-selectin, Plasminogen Activator Inhibitor 1 (PAI-1), soluble thrombomodulin
(sTM), von Willebrand Factor (vWF) and the vVWF cleaving protease ADAMTS13, were
measured by ELISA in the plasma of 135 TA patients and 52 healthy control (HC) subjects
matched for age and sex. TA patients were classified as active (n=42), grumbling (n=22) or
stable (n=71) through assessment of clinical and radiological features, physician impression,
CRP, ESR and Indian Takayasu clinical Activity Score (ITAS). The established TA disease
activity marker pentraxin 3 (PTX3) was also quantified to provide additional assessment of
disease activity status. For endothelial cell analyses, endothelial colony-forming cells (ECFC)
were generated from PBMC of 6 patients with active TA and 5 HC. After confirmation of
endothelial purity by flow cytometry (CD31*/CD144*/CD146*/CD45-/CD14-), ECFC phenotype
was interrogated by pro-inflammatory activation assays and by bulk RNA-seq analysis.
Plasma markers were analysed using no