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Abstract Number: 1

Anti-Phosphatidylserine/Prothrombin Antibodies (aPS/PT) As Potential Diagnostic
Markers and Risk Predictors of Venous Thrombosis and Obstetric Complications in
Antiphospholipid Syndrome

Hui Shi!, Qiongyi HuZ, Hui Zheng?, Jialin TengZ, Gary Norman>, Jinfeng Zhou* and Chengde Yang?, ! Department of Rheumatology and
Immunology, Ruijin Hospital,Shanghai Jiao Tong University School of Medicine, Shanghai, China, Shanghai, China, 2Ruijin
Hospital,Shanghai Jiao Tong University School of Medicine, Shanghai, China, Shanghai, China, 3NovA Diagnostics, Inc, San Diego, China,
4Werfen China, Shanghai, China

First publication: September 18, 2017

SESSION INFORMATION

Session Date: Sunday, November 5, 2017
Session Title: Antiphospholipid Syndrome Poster
Session Type: ACR Poster Session A

Session Time: 9:00AM-11:00AM

Background/Purpose: , Methods: , Results: and Conclusion:
Background/Purpose:

The antiphospholipid syndrome (APS) is a thrombophilic disorder characterized by clinical manifestations of vascular thrombosis and
obstetric complications associated with the presence of specific antiphospholipid antibodies (aPLs). Most patients with APS can be
identified using the conventional laboratory assays for LAC, IgG/IgM anti-cardiolipin (aCL), and IgG/IgM anti-B2glycoprotein I (B2GPI)
antibodies. Some patients with clinical manifestations highly suggestive of APS however are negative for these classic biomarkers and
new biomarkers are needed to identify these “seronegative APS or SNAPS) patients. Anti-Phosphatidylserine/Prothrombin (aPS/PT)
antibodies are positive in many SNAPS patients. In the present study we assessed the prevalence and significance of aPS/PT, as well
conventional APS biomarkers, in a large cohort of well-characterized patients with APS from the Shanghai region of China.

Methods:

186 Chinese patients meeting the criteria for the classification of APS using the Sydney criteria (67 primary and119 secondary APS), 48
with SNAPS, 176 disease controls ((79 systemic lupus erythematosus (SLE), 29 Sjogren’s syndrome (SS), 30 ankylosing spondylitis
(AS), 38 rheumatoid arthritis (RA)), and 90 healthy donors were examined. IgG and IgM aPS/PT, IgG, IgM, IgA anticardiolipin (aCL),
and IgG, IgM, IgA anti-2-glycoprotein I (anti-32GPI) antibodies were tested by QUANTA Lite® ELISA kits (Inova Diagnostics, San
Diego, CA). Statistical analyses were performed using SPSS 23.0 (IBM, Chicago, IL, USA) or Analyze-it ver 4.6 (Analyze-it Software,
LTD). T-test, Mann-Whitney U test, Kappa test, Fisher’s exact or Chi-square tests were applied.

Results:

160(86.0%) of APS patients were positive for at least one aPS/PT isotype. 135(72.6%) were positive for IgG aPS/PT, 124/186(66.7%)
positive for IgM aPS/PT, and 99(53.2%) positive for both. Approximately half of the SNAPS patients were positive for IgG and/or IgM
aPS/PT. Highly significant associations between IgG aPS/PT and venous thrombotic events (OR 6.72) and IgG/IgM aPS/PT and
pregnancy loss (OR 9.44) were found. Levels of [gM aPS/PT were significantly different in APS patients with thrombotic manifestations
and those with fetal loss (p=0.014). The association between IgG/IgM aPS/PT and LAC was highly significant (p<0.001), when both
were positive the OR for APS was 101.6. Notably, 91.95%(80/87) of LAC positive specimens were positive for IgG and/or IgM aPS/PT
suggesting aPS/PT is an effective option when LAC testing is not available.

Conclusions:

Anti-PS/PT antibody assays demonstrated high diagnostic performance for Chinese patients with APS, detected some APS patients
negative for criteria markers, and may serve as potential risk predictors for venous thrombosis and obstetric complications.

Disclosure: H. Shi, None; Q. Hu, None; H. Zheng, None; J. Teng, None; G. Norman, None; J. Zhou, None; C. Yang, None.
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Identifying “Second Hit” Risk Factor(s) Associated with Thrombosis and Pregnancy
Morbidity in Ethnically Diverse Antiphospholipid Antibodies Positive Patients

Yu Zuo!, Jennifer Fan?, Ravi Sarode!, Song Zhangz, Una E. Makris!, David Karp3 and Yu-min Shen?, 1University of Texas Southwestern
Medical Center, Dallas, TX, 2Universi‘[y of Texas Southwestern Medical Center, dallas, TX, 3Rheuma‘[ology, UT Southwestern Med Ctr,
Dallas, TX

First publication: September 18, 2017

SESSION INFORMATION

Session Date: Sunday, November 5, 2017
Session Title: Antiphospholipid Syndrome Poster
Session Type: ACR Poster Session A

Session Time: 9:00AM-11:00AM

Background/Purpose: The evaluation of thrombotic and pregnancy risks associated with antiphospholipid antibodies (aPL) in individual
patients without APS clinical manifestation is challenging. Our aim is to identify potential predictors of thrombosis and pregnancy
morbidities among aPL positive patients.

Methods: This study included 229 consecutive persistent aPL positive patients who attended clinic at University of Texas Southwestern
Medical Center. All patients had persistent high titer (99 percentiles) aPL. The aPL profiles were assessed with commercial assay.

Hypertension (HTN) was classified based on 8™ Joint National Committee guidelines. Hyperlipidemia (HLD) was defined as fasting total
cholesterol >200 mg/dl. When assessing risk factors associated with pregnancy morbidities, only reproductive age (age<45) female controls
were used. Pearson Chi-squared analysis and multivariable logistic regression were used to evaluate correlation between different risk
factors and clinical manifestations.

Results: Of the 229 aPL positive patients, 130 (56.8%) patients had criteria APS clinical manifestations and 99 patients did not. 46% were
Caucasian, 26% of African descent, 18% Hispanic, 2% Asian, and 8% were unspecified. Among traditional risk factors and signs of
endothelial injury, only hypertension demonstrated an independent association with arterial thrombosis (OR=3.826, 95%CI 1.597 — 9.167,
P=0.0026), and LA demonstrated an independent association with venous thrombosis (OR=3.308, 95%CI 1.544 — 7.085, P=0.0021). Fisher’s
exact test showed a marginally significant association between Caucasian race and thrombosis (P=0.045); however, multivariable analysis
did not confirm an independent association. Age, diabetes, hypercholesterolemia, smoking, Raynaud’s phenomenon, livedo reticularis, and
triple positive aPLs were not significantly associated with either arterial or venous thrombosis. None of the evaluated risk factors
demonstrated a significant association with pregnancy morbidity.

Conclusion: HTN is a potential predictor of arterial thrombosis and the presence of LA is a potential predictor of venous thrombosis in aPL
positive patients.

Disclosure: Y. Zuo, None; J. Fan, None; R. Sarode, None; S. Zhang, None; U. E. Makris, None; D. Karp, None; Y. M. Shen, None.
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Background/Purpose: Prevalence of antiphospholipid antibodies in general population has been reported in about 5%. Impact of different
thrombophilias in clinical thromboembolic disease is difficult to estimate. Our objective was to assess prevalence (global and in patients <
40 years) of Antiphospholipid Syndrome (APS) in a prospective Institutional Registry of Thromboembolic Disease at a tertiary university
hospital

Methods: A prospective cohort study evaluated all consecutive incident cases of pulmonary thromboembolism (PTE) and deep vein
thrombosis (DVT) confirmed in patients over the age of 18 between january 1st 2011 and December 31st 2014 at a university hospital. All
patients with venous thromboembolic disease (VTED), confirmed by venous doppler ultrasound and/or multislice computed tomographic
angiography and/or angioMRI and/or ventilation/perfusion scan and/or angiography, were included in the registry after given informed
consent. A personal interview was performed and clinical (risk factors, comorbidities, etc) and laboratory data were collected. Patients
were contacted annually after incident event in order to assess clinical status, treatments, adverse events, recurrence or death. Electronic
medical records of all patients included in the registry were reviewed. APS prevalence was estimated and patients’ characteristics were
compared with other VTED etiologies

Results: 1294 patients with VTED were included in the registry in this period [females 54.9%, mean age 68.8 years (SD 15.7)]. VTED was
attributed to APS in 23 patients [females 73.9%, mean age 59.6 (SD 18.2)], representing 1.8% of all patients and 3.8% of patients <= 40
years (Table 1). APS was associated with other autoimmune diseases in 7 patients (30.4%) (4 SLE, 2 RA, 1 overlap). Patients with APS and
other thrombophilias were younger than patients with other etiologies (p<0.001) (Table 2). Type of event and event mortality were similar
across groups (Table 2). Having a prior/recurrent event was more frequent in patients with APS and other thrombophilias. In a multivariate
logistic regression analysis, younger age (OR 1.03, CI 1.01-1.06), female sex (OR 1.64, CI 1.06-1.86) and a prior VTED event (OR 6.3, CI
2.5-16.1), were significantly associated with APS as the cause of the event.

Table 1. Registry patients’ characteristics

All patients (n=1294) Patients <= 40 years (n=79)

Females, n (%) 713 (54.9) 46 (58.2)
Mean age at diagnosis, years(SD) 68.8 (15.7) 30.2 (6.6)
Main cause of DVT/PTE, % (CI 95%)

|— Cancer 34.2 (31.6-36.8) 22.8 (14.8-33.4)

- Immobility 15.6 (13.7- 17.6) 5.1(1.9-12.8)

- Major surgery 14.8 (13-16.8) 20.2 (12.7-30.6)

- Thrombophilias (other than APS) 5.6 (4.5-7) 12.7 (6.9-22)

- Antiphospholipid syndrome 1.8 (1.2-2.6) 3.8(1.2-11.2)

- Recent journey 1.3 (0.8-2.1) 2.5 (0.6-9.6)

- Oral contraceptives/hormonal replacement 1.2 (0.7-1.9) 10.1 (5.1-19)

- Pregnancy/puerperium 0.5 (0.2-1) 6.3 (2.6-14.4)

- Thrombocytosis 0.4 (0.2-0.9) 0

- Multiple causes 10.3 (8.7-12) 7.6 (3.4-16)

- Unknown 14.5 (12.7-16.5) 8.9 (0.4-17.5)

Table 2. APS patients’ characteristics in comparison with other etiologies



APS patients (n=23) Other Thrombophilias  |Other causes of VTED! P value
(n=73) (n=1201)

Female, n (%) 17 (73.9) 42 (57.5) 654 (54.5) 0.2
Mean age at diagnosis, 59.6 (18.2) 61.3(17.6) 69.4 (15.4) <0.001
|years (SD)
ﬁivent type, n (%)
- DVT 12 (52.2) 46 (63.1) 687 (57.3) 0.55
- PTE 6(26.1) 16 (21.9) 344 (28.7) 0.44
- DVT +PTE 521.7) 11 (15.1) 167 (13.9) 0.55
Event mortality, n (%) 0 (0) 4(5.5) 110 (9.2) 0.18
On anticoagulation at event 7(30.4) 14 (19.2) 129 (10.8) 0.002
time, n (%)
Prior event, n (%) 11 (47.8) 24 (32.9) 140 (11.7) <0.001
Type of prior event, n (%)
- DVT 6 (26.1) 18 (24.7) 105 (8.8) <0.001
- PTE 2(8.7) 3(4.1) 12 (1) 0.001
- DVT +PTE 3(13.1) 3(@4.1) 23 (1.9) 0.001
Follow-up after event , 1.9 (0.1-4.5) 3.2 (0.8-4.5) 1.1 (0.1-3.1) <0.001
|years, median (IQR)
Recurrence of any 4(17.4) 14 (19.2) 40 (3.3) <0.001
thrombotic event during
follow up, n (%)
Comorbidities, n (%)
- Hypertension 15 (65.2) 36 (49.3) 780 (65.1) 0.02
- Diabetes 5Q21.7) 10 (13.7) 190 (15.9) 0.6
- Dyslipidemia 12 (52.2) 27 (36.9) 483 (40.3) 0.4
- Active Smoker 6(26.1) 28 (38.4) 379 (31.6) 0.4
- Major cardiovascular 5(21.7) 6(8.2) 144 (12.1) 0.2
event
- Heart failure | 2(8.7) | 3(4.1) | 93 (7.8) 0.5

Conclusion: APS- related VTED events represented 1.8% of total events in this registry. Younger age, female sex and having had a prior
event were significantly associated with APS

Disclosure: A. Luissi, None; M. Scolnik, None; M. F. Grande Ratti, None; M. L. Posadas Martinez, None; E. R. Soriano, Abbvie, BMS,
Novartis, Janssen, Pfizer, Roche, UCB, 2,Abbvie, BMS, Novartis, Janssen, Pfizer, Roche, UCB, 5,Abbvie, BMS, Novartis, Janssen, Pfizer,
Roche, UCB, 8.
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Background/Purpose:

The most prominent alteration in the immune system of patients with SLE is a type I interferon (IFN) signature, which we recently also
reported in patients with primary APS (PAPS). In SLE and APS, this signature is related to disease activity and vascular disease.
Plasmacytoid dendritic cells (pDC) are considered key players in the pathogenesis of SLE and APS as they are major producers of type I
IFN. MicroRNAs (miRNAs) are short non-coding RNAs that modulate gene expression through RNA interference and have been implicated
in the dysregulation of immune cells in autoimmune diseases. Here we investigated miRNA expression in pDC of patients with SLE and APS
in relation to the IFN signature.

Methods:

RNA was extracted from pDCs isolated from the peripheral blood of patients with SLE (n=20), SLE+APS (n=10), PAPS (n=10) and HC
(n=12). pDC miRNA and transcriptome profiles were assessed by RT-qPCR by OpenArray and RNA-sequencing (RNAseq) respectively.
Patients were stratified by the presence (IFN-high) or absence (IFN-low) of an IFN signature on the basis of RNAseq. pDC stimulated with
TLR7 agonists were analyzed for changes in miRNA expression. The frequency of circulating pDC was determined by flow cytometry in
patients with SLE (n=49), SLE+APS (n=34) and PAPS (n=27) and healthy controls (HC, n=22)

Results:

Among 131 expressed miRNAs, 36, 17 and 21 miRNAs were differentially expressed (p<0.05) in patients with SLE, SLE+APS and PAPS,
respectively, as compared with HC. All but one of these miRNAs were downregulated in the patients versus HC. Only 1 miRNA was
differentially expressed when comparing between SLE and SLE+APS patients and between SLE+APS and PAPS patients. No changes in
expression of genes related to the biogenesis of miRNAs were observed in the pDC of the patient groups. RNAseq data revealed an [FN
signature in pDC, which was strongest in SLE and SLE+APS patients. IFN-high (n=23) patients showed a stronger downregulation of
miRNAs as compared with IFN-low (n=17) patients. Activation of pDCs by TLR7 agonists induced a downregulation of miRNAs in pDC,
resembling the miRNA expression pattern seen in patients, in particular those with a high type I IFN signature. Pathway enrichment on the
overlap of the targets of the top three miRNA (p<0.001) and differentially expressed genes from RNAseq between IFN-high and —low
patients indicated that these miRNAs are potentially regulating pathways relevant for pDC function such as TLR signaling, endocytosis and
pDC survival. In line with that, the numbers of circulating pDC were reduced in peripheral blood of patients with SLE, SLE+APS and PAPS,
in particular in patients with a high type I IFN signature.

Conclusion:

Reduced numbers of circulating pDC and downregulation of miRNAs in pDC are shared between SLE, SLE+APS and PAPS patients and are
related to the IFN signature. Our data suggest that the reduced expression of a subset of miRNA underlies pDC dysregulation in SLE,
SLE+APS and PAPS patients.

Disclosure: L. L. van den Hoogen, None; J. A. G. van Roon, None; R. D. E. Fritsch-Stork, None; C. P. J. Bekker, None; A. Pandit,
None; M. Rossato, None; T. R. D. J. Radstake, None.
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Background/Purpose:

Recently, our group conceived a risk score for clinical manifestations of APS [the global APS score or GAPSS] that takes into account the
combination of independent cardiovascular risk factors and the aPL positivity profile. These include hyperlipidemia, arterial hypertension,
aCL, anti-b2GPI, aPS/PT and the LA. A complementary version, the adjusted GAPSS or aGAPSS, which excludes aPS/PT, was also
designed.

Methods:

We pooled data from available cohort studies, including a total of 10 studies, counting for a total of 2273 patients in which the GAPSS score
has been applied. A search strategy was developed a priori to identify available cohort that reported findings that investigated the clinical
utility of GAPSS or aGAPSS score.

Results:

When pooling together available data, GAPSS/aGAPSS was applied in a total of 2273 patients. Studies characteristics and patients enrolled
are summarized in Table 1.

Seven studies used the GAPSS in their cohort, whether three studies used the aGAPSS. In brief, we found a statistically significant difference
in the cumulative GAPSS and aGAPSS scores between patients that experienced arterial and/or venous thrombotic event (Cumulative
GAPSS 10.6+4.74 and aGAPSS 7.6+3.95), patients without any thrombotic manifestation (Cumulative GAPSS 7.01+5.46 and aGAPSS
4.9+4.33) and patients with pregnancy morbidity (Cumulative GAPSS 8.7942.59 and aGAPSS 6.7£2.8).

The highest levels of GAPSS were found in patients that experienced arterial thrombosis (mean GAPSS 12.2+5.2) and patients that
experienced any recurrences of clinical manifestations of APS (mean GAPSS 13.743.1).

Conclusion:

GAPSS may represent a useful tool to assess the thrombosis or pregnancy loss risk in aPL positive patient, switching from the concept of aPL
as a sole diagnostic antibody to aPL as risk factors for clinical events. A risk assessment, using appropriate tools as GAPSS, should be
implemented to identify and monitor those patients at a higher risk of recurrences and those needing a strict control of all modifiable risk
factor for cardiovascular events; in agreement with the above, in the future the management of APS should also modulate according to the
GAPSS values.

Table 1. Demographic, clinical and laboratory characteristics of the cohort



NUMBER

STUDY PATIENTS'
STUDY |YEAR AIM OF
DESIGN PATIENTS CHARACTERISTICS
Sciascia et
al. 2013 erss- To validate the first GAPSS score with a validation 105 SLE
Sectional cohort
Sclas:la et To prospectively and independently validate
al 2014 | Prospective GAPSS, with a follow-up of mean 32.94 (SD 51 SLE aPL positive patients
12.06) months
. To investigate the validity of the global APS score
Zaily et al. . (GAPSS) to predict thrombosis in patients . .
2015 | Prospective . . . 137 patients with aPL and/or SLE
with autoimmune diseases, followed up
for a mean duration of 43.1 (S.D. 20.7) months
41 APS (17 PAPS) patients, 88
SLE without APS, 50 rheumatoid
OKku et al. arthritis, 16 Sjogren’s syndrome,
2015 [Retrospective, To validate the GAPSS independently 282 21 systemic sclerosis, 10
polymyositis/ dermatomyositis
and 56 other autoimmune
diseases
SCIanla et To evaluate the clinical relevance of the global
al 2015 [Retrospective| APS score (GAPSS) in a cohort of primary APS 62 PAPS patients
patients
Zigon et al. To evaluate association of different risk factors
2016 [Retrospective|with thrombosis; and b) to apply GAPSS on a large 585 Systemic Autoimmune Diseases
cohort of unselected Slovenian patients
Sciascia et
al. .| To evaluate the clinical utility of the GAPSS with .
2016 [Retrospective, the help of APS ACTION Registry 550 APS Patients
Zuetal. .| To evaluate the clinical revalence of aGAPSS in a .
2016 [Retrospective, . 89 89 APS Patients
chinese cohort
Fernandez . . .
Mosteirin et To independently validate the aGAPSS to predict PA(l;zgd giglp()ssed tl.n 1t30 piilnle (I)lgs
al. 2017 [Retrospective| thrombosis in a cohort of patients with APS and/or 319 an (27> palients, and
autoimmune disease patients with autoimmune disease
without APS
Radin et al. . . L. .
2017 [Retrospective To investigate the validity of aGAPSS in young 83 APS Patients

patients with myocardial infarction




Table 2. GAPSS and aGAPSS between groups

SciasciaSciascia Zuily Ol:uSciasciaSciasciaCUMULATIVE Z;l RadinFernandezCUMULATIVE
etal. etal etal ;l etal. etal GAPSS Zl et al. Mosteirin  aGAPPS
2013 2014 2015 2015 2015 2016 mean(xSD) 2016 2017 et al. 2017 mean(xSD)
Total N 105 51 137 282 62 550 1187 98 83 319 500
Thrombotic 374 16 NA 39 NA 96 53 70 201 324
GAPSS 9.6 10.88 11.5 94 92
mean(+ SD) (4.8) 10 (5.4) (5.06)N/A (4.6) N/A 10.6 (4.74) (3.2) (5.1) 6.58 (3.36) 7.6 (3.95)
Non
Thrombotic 68 47 121 NJA NA NA 236 N/A N/A 118 118
N
GAPSS 7.13  8.15
mean(£SD) 4.9 (5) (5.75) (5.31)N/A N/A  NA 7.01 (5.46) N/A N/A 49(4.33) 4.9(4.33)
PMN 22 N/A NA 11 44 419 496 38 N/A NA 38
GAPSS 8.7 6.7
mean(£SD) 73(55) NA NA 4 (32) 9 8.78 2.8) N/A  NA 6.7 (2.8)

Graph 1. Cumulative GAPSS values between groups
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Background/Purpose: The goal of this long-term project was to investigate the course of pregnancy in patients with APS (primary or
secondary with SLE) in 1993-2017, to describe the type and severity of it and to explore their relationship with disease-related
characteristics. To find specific histological changes in maternal tissue in a subgroup of patients.

Methods: During more than 25 years of systematic observation 80 pregnant women with APS were observed and examined. Secondary APS
was in our cohort common with systemic lupus erythematosus (SLE). Patients were evaluated every 3 months by a rheumatologist and
gynaecologist. Basic demographic data were assessed, as well as the duration and type of therapy, autoantibodies, organ involvement and its
activity, the number and type of disease flares, thrombosis, the number of abortions and premature labours, new-born weight and presence of
complications such as gestational diabetes, hypertension and preeclampsia. In a subgroup of 13 patients (5 with primary APS, 7 with
sec.APS/SLE a macroscopic and histological examination of maternal tissue was performed in comparison with a healthy control group.

Results: The group comprised 65 pregnant women with APS, out of which 57% had secondary APS/SLE and 33% primary APS. In the group
of primary APS 90% pts were treated with low molecular heparin and/or salicylates. In pts. with sec. APS/SLE 90 % of patients were treated
with oral corticosteroids, 8% with cyclosporine A and 16% with azathioprine and 95% with low molecular weight heparin and/or
salicylates. 7% of pregnancies were terminated in the first trimester due to missed abortion. 6% of abortions in patients with sec. APS/SLE
in second trimester were observed. 57 APS patients delivered 58 newborns, 16% of them before the 37th week of pregnancy and 7% before
the 34th week. Out of this group 75% patients delivered prematurely due to hypertension or preeclampsia, 10% due to growth retardation of
fetus. Newborn weight was 3020g on average. AV heart block of 3rd degree was observed in 1 newborn with sec. APS/SLE. No congenital
malformations were observed in our group. In the group sec. APS/SLE higher number of gestational diabetes was found: 38% of patients, all
of which were treated with corticosteroids. Hypertension was found in 33% patients, preeclampsia in 12 % and 60% of patients with
preeclampsia had a history of lupus nephritis. Higher score of maternal infarcts and decidual pathological changes with deposits of
immunocomplexes were found in microscopic examination in patients with APS in comparison with healthy controles. Rate of weight
placenta/fetus was lower. Signs of accelerate aging, nodules and inflammatory infiltration was found in light microscopy and higher score of
deposits of immunecomplexes were found.

Conclusion: In spite of the fact that women with APS have a high risk during the course of pregnancy, the results of our long terms study
showed a good outcome of pregnancy. Higher rate of complications was found in the group with sec. APS with SLE.

Supported by Research Project Ministry of Health of Czech Republic NO: 000 000 23728

Disclosure: D. Tegzova, None; K. Andelova, None; I. Kucerova, None; V. Vlasakova, None; S. Jan, None; P. Ivana, None; M.
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Background/Purpose: The lupus anticoagulant (LAC) is individually the antiphospholipid antibody (aPL) most associated with thrombotic
risk in both primary and secondary APS. Anticardiolipin (aCL) and anti-beta2 glycoprotein 1 may further increase the risk. We investigated
the risk for thrombosis in SLE of double or triple positivity for these different aPLs.

Methods: The analysis is based on 1508 SLE patients, (92% female, 51% white, 40% black, and with a mean age at end of follow-up of
46.4 [SD=14.2]). Thrombosis was defined as: arterial thrombosis (CVA, MI, other arterial thrombosis or digital gangrene); and venous
thrombosis (DVT, PE or other venous thrombosis).

Results: We looked at the risk of lifetime occurrence of thrombosis as a function of the history of LAC (RVVT confirm), aCL, or anti-beta2
glycoprotein 1 (anti-Beta2). The OR’s in the tables are adjusted for age.

Table 1. History of thrombosis by history of APS.



Specific Proportion (%) ||Odds Ratio P-value
Components of patients with ||(relative to
a history of any |those without
thrombosis any APS
components)
Any Thrombosis
No aPL None 100/488 (20%)(1.0 (Ref Group)
. aCL alone 66/369 (18%)(0.8 (0.6, 1.2)  0.31
Is,ggtfve LAC alone 26/74 (35%)[2.1 (1.2,3.6) |[0.0063
anti-Beta2 alone 10/82 (12%)|0.6 (0.3, 1.1)  ||0.095
Any double 105/315 (33%)|(1.9 (1.4, 2.6)  |(0.0002
positive
1130‘%‘;_16 aCL + LAC 61/138 (44%)[2.9 (1.9, 4.4) |<0.0001
ositive
aCL + anti-Beta2 | 29/147 (20%)[0.9 (0.6, 1.5) |[0.71
LAC +anti-Beta2 |  15/30 (50%)[4.1 (1.9, 8.8)  [0.0002
Triple All three 89/180 (49%)(3.7 (2.6, 5.4) |<0.0001
positive
Arterial Thrombosis
No aPL None 55/488 (11%))|1.0 (Ref) |
Sinal aCL alone 40/369 (11%)[0.9 (0.6, 1.5)  [0.78
me?’ N LAC alone 12/74 (16%)|[1.5 (0.7, 3.0)  [0.26
ositive
anti-Beta2 alone 6/82 (7%)||0.6 (0.3, 1.5)  [0.31
Any double 59/315 (19%)[1.7 (1.1,2.5)  |[0.013
positive
PDO‘%‘t’_le aCL + LAC 37/138 (27%)2.6 (1.6,42) |<0.0001
ositive
aCL +anti-Beta2 | 18/147 (12%)[1.0 (0.6, 1.9) |[0.89
LAC + anti-Beta2 4/30 (13%)(1.3 (0.4, 3.8)  [0.66
Triple All three 54/180 (30%))3.2 (2.1, 5.0)  |<0.0001
positive
'Venous Thrombosis
No aPL None 54/488 (11%))|1.0 (Ref)
Sinol aCL alone 39/369 (11%)[0.9 (0.6, 1.5)  [0.79
ng N LAC alone 19/74 (26%)2.8 (1.5, 5.1)  [0.0008
ositive
anti-Beta2 alone 5/82 (6%))(0.5 (0.2, 1.4)  ||0.19
Any double 72/315 (23%)[2.4 (1.6,3.5)  [<0.0001
positive
?0‘?':.16 aCL+ LAC 42/138 (31%)[3.5 (2.2, 5.6)  [<0.0001
ositive
aCL + anti-Beta2 17/147 (12%)1.0 (0.6, 1.8)  [0.93
LAC +anti-Beta2 |  12/30 (40%)[[5.5 (2.5, 12.0) [<0.0001
Triple All three 60/180 (33%)(3.9 (2.6, 6.0)  [<0.0001
positive

The findings in the table confirm that there can be an increase in the point estimate from single, to double positivity. However, it clearly
depends on which components are considered, and whether it is arterial or venous thrombosis. The strongest finding is that LAC is the most
important component. For arterial thrombosis, however, double positivity with LAC and aCL leads to increased risk.

Conclusion: In SLE, lupus anticoagulant is the most important single antiphospholipid test predictive of any thrombosis and venous
thrombosis. For arterial thrombosis, aCL and LAC together outperform single tests. For venous thrombosis, the point estimates increase for
double positives containing LAC, and for triple positive, although the confidence intervals overlap. In SLE, double, and possibly triple,
positivity show promising results. However, different combinations of “double positive” aPLs are important, and differ in arterial vs. venous
thrombosis.

Disclosure: M. Petri, Anthera Inc, 5,GlaxoSmithKline, 5,EMD Serono, 5,Eli Lilly and Company, 5,Bristol Meyer Squibb, 5,Amgen,
5,United Rheumatology, 5,Global Academy, 5,Exagen, 2; D. Goldman, None; L. S. Magder, None.
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Background/Purpose: Adhesion of leukocytes to the endothelium is an initiating event in the thrombosis inherent to antiphospholipid
syndrome (APS). Over the years, a number of groups have demonstrated that antiphospholipid antibodies (aPL) upregulate both selectins and
integrin receptors on endothelial cells, thereby increasing the adhesive potential of the endothelium. Here, we posit that factors intrinsic to
leukocytes may also play a pivotal role in adhesive interactions. For example, transcriptome analysis of APS patient neutrophils has revealed
an activated, adhesive signature. Furthermore, leukocyte adhesion in our mouse model of aPL-mediated large vein thrombosis is regulated by
leukocyte (more so than endothelial) factors. In this study, we functionally characterize leukocyte adhesion in APS, with the goal of ultimately
testing the therapeutic potential of putative targets.

Methods: Patients had primary APS (classified by Sydney criteria), while healthy controls were matched for age and gender. Freshly-
isolated human umbilical vein endothelial cells (HUVECs) were used. Anticoagulated whole blood (or purified cellular components) was
introduced into a flow channel via a programmable syringe pump, and perfused across an unstimulated HUVEC monolayer in a pulsatile flow
profile with wall shear rate set to 1000 s-1. After 15 minutes of perfusion, the chamber was flushed to remove nonadherent cells, and images
were captured with an inverted microscope.

Results: Perfusion of APS blood across unstimulated HUVECs resulted in significantly more leukocyte adhesion as compared with control
blood (mean 5.0-fold increase; p<<0.0001 with n=18 patients). To assess the role of leukocytes themselves (versus plasma factors that might
activate HUVECs), leukocytes were washed free of plasma, resuspended in buffer, and then perfused across HUVECs. In this plasma-free
context, there was still significantly more adhesion of APS leukocytes (mean 2.2-fold increase; p<0.01 with n=10 patients), suggesting an
intrinsic increase and/or activation of leukocyte adhesion factors. Furthermore, treating control leukocytes with APS patient plasma (which
was then washed away before perfusion) resulted in increased adhesion of the control leukocytes (mean 2.5-fold increase; p<0.0001 with
n=12 plasma samples). Experiments are underway to delineate the factors on the leukocyte surface that dictate the increased adhesive
potential (as well as the factors in APS plasma that mediate their upregulation). In particular, we are characterizing both selectin ligands and
beta-2 integrins on leukocytes, as even unstimulated HUVECs demonstrate baseline expression of potential binding partners (selectins and
ICAM-1, respectively). We are also determining the relative adhesive potential of different leukocyte subpopulations (i.e., monocytes versus
neutrophils).

Conclusion: While there is a known role for aPL in increasing the adhesive potential of endothelial cells, we now report that leukocytes

themselves have an intrinsic increase in their adhesive potential. The ultimate goal of this work is to identify the most relevant pharmacologic
targets on the leukocyte surface.
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Background/Purpose: Lupus nephritis (LN) class IIT or IV is associated with a poor prognosis for both patient and renal survival. Since
antiphospholipid syndrome (APS) is reported to worsen the prognosis of LN, LN patients with APS should be treated with conventional
immunosuppressive treatment plus antiplatelet or anticoagulation therapy according to the recommendations for LN management. However it
has been unclear whether these therapies would benefit antiphospholipid antibodies (aPL)-positive LN patients not meeting the diagnostic
criteria. Here, we evaluated the effect of antiplatelet therapy in addition to conventional immunosuppressive therapy for LN patients positive
for aPL without definite APS.

Methods: Patients with biopsy-proven LN class III or IV who did not take hydroxychloriquine were retrospectively evaluated. We selected
patients positive for anticardiolipin antibody (aCL) or lupus anticoagulant (LA) who did not meet the criteria for a diagnosis of APS. The
patients were divided into two subgroups according to whether antiplatelet therapy was received. The cumulative complete renal response
(CR) rate, relapse-free rate, and change in estimated glomerular filtration rate (¢GFR) over 3 years after induction therapy were calculated.

Results: We identified 17 patients who received antiplatelet therapy and 21 who did not. Baseline clinicopathological characteristics and
immunosuppressive therapy did not show a statistically significant difference between the two groups except for a significantly higher
incidence of LN class IV in the treatment group (p = 0.03). There was no significant difference in cumulative CR rate, relapse-free rate, or
eGFR change between these subgroups. However, when data on LA-positive patients were assessed, a significant improvement in eGFR was
found (p = 0.04) in patients receiving antiplatelet therapy (Figure 1).

Conclusion: Addition of anti-platelet therapy was associated with an improvement of eGFR in LA-positive patients with LN class III or IV.
There may be a wider indication for antiplatelet therapy in LN, in addition to its use in patients with a definite APS diagnosis.

Figure 1
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Background/Purpose: The adjusted Global AntiPhospholipid Syndrome Score (aGAPSS) was described as a tool to estimate the risk of
thromboses in patients with APS. The aim of this study is to evaluate if higher values of aGAPSS correlate with the presence of arterial or
venous thromboses in thrombotic primary APS patients.

Methods: A cross-sectional study was performed in a group of 72 outpatients who fulfilled thrombotic pAPS classification criteria
(Sydney). Clinical and serologic features were collected during visits and by chart review. aGAPSS was calculated for each patient and
correlated to arterial and venous thromboses. Statistical analysis was performed using chi-square, Mann-Whitney U and Spearman’s R when
applicable. Multivariate regression analysis included age, sex, race and variables with p<0.10 in the bivariate analysis.

Results: Thirty-seven (51.4%) patients had arterial events and 51 (70.8%) had venous thromboses. The mean number of episodes of arterial
and venous thromboses was 1.65 and 1.4 per patient, respectively. The median aGAPSS of the 72 patients included in the analysis was 9 (7-
13); this was used to divide two groups of patients: low aGAPSS (<10) and high aGAPSS (>10). Patients with or without arterial
thromboses were compared regarding the presence of high aGAPSS. In a bivariate analysis, higher aGAPSS correlated with the presence of
arterial thromboses (p=0.018). In a multivariate regression analysis, higher aGAPSS remained as a risk factor for the presence of arterial
thromboses (OR 3.4, 95%CI 1.26-9.2, p=0.016). Demographic and clinical characteristics of this group of patients are shown in Table 1.
Regarding venous thrombosis, there was a tendency towards higher levels of aGAPSS (p=0.063). To avoid contamination of data, a new
different analysis was performed. Patients who presented both arterial and venous thromboses were excluded, and 2 groups were created,
one with arterial exclusive events (N=19) and another with venous exclusive events (N=35). The group with arterial exclusive thromboses
had higher values of aGAPSS (p=0.007). In the multivariate analysis, high aGAPSS was associated with increased risk of arterial events
(OR 4.95, 95%CI 1.49-16.47). Patients with both arterial and venous thromboses did not have higher aGAPSS (p=0.677).

Conclusion: The presence of arterial events was associated with higher values of aGAPSS. aGAPSS seems to be a tool capable to detect
high risk thrombotic patients, particularly arterial events.

Table 1: Demographic and clinical characteristics (N=72).

Variable Arterial No arterial P

thromboses thromboses value
(N=37) (N=35)

Age 46.9+13.5 42.1+11.9 NS

Female gender 29 (78.4) 31 (88.6) NS

Caucasian 23 (62.2) 24 (68.6) NS

Time first 180 (96-240) || 108 (69.5-192) | NS

manifestation

(mo)

aGAPSS

High aGAPSS 20 (54.1) 9 (25.7) 0.013

(value>10)

Hypertension 17 (45.9) 10 (28.6) NS

Dyslipidemia 20 (54.1) 9 (25.7) 0.018

Lupus 34 (91.9) 32 (91.4) NS

anticoagulant

Anticardiolipin 15 (40.5) 13 (37.1) NS

Anti-B2- 24 (64.9) 15 (42.9) NS

glycoprotein I

Values showed as N(%) for categorical variables, Meant SD for normal distribution and Median (interquartil range) for asymmetrical
distribution.
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Background/Purpose: Despite the pro-thrombotic nature of antiphospholipid antibodies (aPL), thrombocytopenia is frequently observed in
patients with antiphospholipid syndrome (APS) or in non-APS patients with aPL. The management of the thrombocytopenia with aPL (aPL
related thrombocytopenia; APAT) is often deductive, due to the paradoxical risks of thrombosis and hemorrhage. We have been striving to
clarify the mechanisms of APAT and reported its high prevalence of arterial thrombotic events (Nakagawa I, et al. ACR 2014, Abstract #2).
In the present study, along with the reconfirmation of the clinical importance of APAT, we aimed to evaluate the efficacy of therapeutic
regimes in APAT through a systematic review of the literature with the objective of elaborating a clinical practice guideline for APAT ona
consignment project from the Japanese Ministry of Health, Labor and Welfare.

Methods: Four clinical questions were selected for systematic review and redefined using the PICO (Patient, Intervention, Comparison,
Outcome) format and prioritized. The four clinical questions were to evaluate the effects of possible therapeutics for APAT; antiplatelet
agents, glucocorticoids, splenectomy and thrombopoietin receptor agonists. Systematic reviews were performed using electronic databases
(MEDLINE, EMBASE and CENTRAL) by the Cochrane Japan Centre. Cochrane Collaboration Review Manager software was used to
manage and analyze the data collected.

Results: The initial search yielded 1407 citations of which nine were included in our final analysis. There was no randomized controlled
trial on treatment for APAT. We identified four case-controlled studies for splenectomy, one for antiplatelet agents and four observational
studies for glucocorticoids. Meta-analysis of quantitative data (17/23) showed evidence of an increase in platelet count in patients who

underwent splenectomy compared with the patients without splenectomy (mean difference 22.6~10% /mL, P = 0.007) (Figure). Complete
remissions of the thrombocytopenia were observed in 18/23 (78%) patients with splenectomy versus 0/23 (0%) without splenectomy. The
relapses were occurred in 3/23 (13%) patients with splenectomy. There was no complications due to splenectomy. None of the configured
outcomes were susceptible to the antiplatelet and glucocorticoid therapy.

Conclusion: Although splenectomy for APS was previously reported to be a risk of portal vein thrombosis, our systematic review and meta-
analysis revealed that it may be performed rather safely and effectively in APAT patients. However, there was no clear evidence to support
applications of antiplatelet agents, glucocorticoids, or thrombopoietin receptor agonists as therapeutics of APAT. Further clinical trials are
required to establish therapeutic recommendation for APAT.

Figure: Forest Plot: Effect on platelet count on splenectormny, in aPL-related thrombocytopenia patients
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Background/Purpose: APS ACTION Clinical Database and Repository (‘‘Registry’”) was created to study the natural course of disease
over 10 years in persistently antiphospholipid antibody (aPL) positive patients with/without other systemic autoimmune diseases. Our
objective was to describe the new pregnancy outcomes of the aPL-positive patients since the inception of the registry.

Methods: A web-based data capture system is used to store patient demographics, history, and medications. The inclusion criteria are
positive aPL based on the Updated Sapporo Classification Criteria at least twice within one year prior to enrollment. Patients are followed
every 12+3 months with clinical data and blood collection. For this analysis, we identified all patients who were recorded as “pregnant”
during the prospective follow-up.

Results: Since the inception of the registry in 5/2012, 45 pregnancies were recorded in 36 aPL-positive patients (mean age 33.4+4.9y;
lupus: 5 [14%]; LA-positive alone: 16 [44%]; triple aPL-positive: 11 [31%]; double aPL-positive: 7 [19%]; obstetric APS [OAPS]: 5
[14%]; thrombotic APS [TAPS]: 10 [28%]; OAPS+TAPS: 12 [33%]; and no history of OAPS/TAPS: 9 [25%]). Of 45 pregnancies (28
patients had one pregnancy, seven had two, and one had three), 23 (51%) resulted in term live birth (preeclampsia [PEC]: 1; and small for
gestational age [SGA]: 2), eight (18%) preterm live birth (mean delivery week [w] 33.5 + 1.7; PEC: 4; and SGA: 1), 12 (27%) (pre)
embryonic loss < 10w, one (2%) fetal death > 20w, and one was ongoing at the time of data lock (Table). Term live birth occurred in 12/21
(57%) of pregnancies of patients with history of OAPS (no treatment: 1; Aspirin [ASA]: 1; low-molecular-weight-heparin [LMWH]:2; and
ASA+LMWH: 8), compared to 11/24 (46%) of pregnancies of patients without history of OAPS (no treatment: 1; ASA:1; LMWH:2; and
ASA+LMWH: 7). (p: 0.38). Pre-term live birth occurred in 3/21 (14%) of pregnancies of patients with history of OAPS (no treatment: 1;
and ASA+LMWH: 2), compared to 5/24 (21%) of pregnancies of patients without history of OAPS (ASA+LMWH: 5) (p: 0.70). Similarly,
term and preterm live birth rates were not different between patients with and without TAPS.

Conclusion: Fifty percent and 20% of pregnancies in our multi-center international aPL-positive cohort resulted in term and preterm live
births, respectively. While 80% of the pregnancies were treated with low dose aspirin +/- LMWH, only 60% had had a history of pregnancy
morbidity fulfilling the Updated Sapporo Classification Criteria. Term and preterm live birth rates were similar between patients with and
without history of obstetric APS or thrombotic APS; no pregnancy was complicated with fetal loss between 10-20 weeks; and only one with
fetal loss after 20 weeks.
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Term | Preterm (Pre)Emb. Fetal
LB LB Loss? LossP
(m:23) | (m:8) (n: 12) (n:1)
History of Pregnancy 22 (96%)| 6 (75%) 10 (83%) 1
History of Pregnancy
Morbidity
10 (45%)|1 (17%) |5 (50%) 0
- >1 Fetal Loss
4 (18%) |1 (17%) 3 (30%) 0
- >1 Preterm Delivery
2 (9%) [1(17%) [0 0
- >3¢ (Pre)Embryonic
Loss 8 (35%) 2 (34%)  |5(50%) 1
- >1(Pre) Embryonic [ (23%0) [0 1(10%) 0
Loss
No History of Pregnancy
Morbidity
Treatment During
Pregnancy
4 (17%) |1 (13%) |4 (33%) 0
- No ASA/LMWH
8 (38%) |1 (13%) 2(17%) 0
- ASA
2(9%) [0 0 0
- LMWH
9 (39%) |6 (75%) |6 (50%) 1
- ASA + LMWH
13 (57%)l4 (50%) |6 (50%) 1
- Hydroxychloroquine

LB: live birth; ASA: low-dose aspirin, LMWH: low-molecular-weight-heparin; 2: (pre)embryonic loss < 10 weeks of gestation; P: fetal
loss > 20 weeks of gestation; ©: consecutive
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Background/Purpose: The epidemiology of definite antiphospholipid syndrome (APS) in the general population has not been described. A
recent meta-analysis (Andreoli L, et al. Arth Care Res 2013;65:1869-73) concluded that it was difficult to determine the frequency of a
“clinically significant antiphospholipid (aPL) profile” in patients with aPL-related clinical outcomes due to the lack of robust data; only 4%
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of the studies had the current cutoff values for anticardiolipin antibodies (aCL) and less than one fifth of them had confirmation after 6-12
weeks. This study aimed to characterize the epidemiology of definite APS based on the 2006 updated international consensus (Sydney)
classification criteria.

Methods: An inception cohort of patients with incident APS in 2000-2015 in a geographically well-defined population were identified
based on comprehensive individual medical record review. All cases met the definite 2006 Sydney consensus APS criteria, including the
laboratory and clinical criteria as well as laboratory confirmation after 12 weeks. Lupus anticoagulant, IgM and IgG aCL and anti-2
glycoprotein-1 antibodies were tested in a centralized lab (cutoff >40 GPL/MPL). Incidence rates were age and sex adjusted to the US white
2010 population. Prevalence estimates were obtained from the incidence rates assuming no increased mortality associated with APS and
assuming migration in/out of the area was independent of disease status.

Results: In 2000-2015, 33 cases of incident APS were identified (mean age 54.2 years, 55% female; 97% Caucasian). The annual incidence
of definite APS was 2.0 per 100,000 population aged > 18 years (95% confidence interval [CI]: 1.1-3.1 per 100,000). Incidence rates were
similar in both sexes (2.1 per 100,000 population in females and 2.0 per 100,000 population in males). The peak incidence was observed in
those who were older than 75 years. Significant changes in incidence rates over time were not observed. Six (18%) of the patients had a
concurrent diagnosis of systemic lupus erythematosus. Three (17%) patients had obstetric manifestations. During a median follow-up of 8.8
years, 7 patients died (84% survival at 10 years after APS incidence; 95% CI: 69-100%). The overall mortality of patients with APS was not
significantly different from the general population (standardized mortality ratio: 1.14; 95% CI, 0.46-2.64). The estimated prevalence of APS
adjusted to the US white 2010 population was 50 per 100,000 (95% CI: 42-58) and was similar in both sexes (51/100,000 for females and
48/100,000 for males). Based on this and US census data, an estimated 119,300 persons in the US were affected by APS in 2015.

Conclusion: Results from this first ever population based study revealed that definite APS occurred in about 2 persons per 100,000 per year.

The estimated prevalence is 50 per 100,000. Overall mortality was not different from the general population. The prevalence of APS in the
same population was at least as common as SLE (Jarukitsopa, et al. Arth Care Res 2015;67:817-28).

Disclosure: A. Duarte-Garcia, None; M. Pham, None; C. S. Crowson, None; K. Moder, None; R. Pruthi, None; E. L. Matteson, None.
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Background/Purpose: Primary antiphospholipid antibody syndrome (PAPS) is characterized by recurrent thrombosis and pregnancy
morbidity in the presence of antiphospholipid antibodies (aPL). Lymphoid subpopulations and innate and adaptive immune responses have
not been fully studied in long-term evolution PAPS.

OBJECTIVE: To analyze the lymphoid subpopulations, Thl, Th2 and Thl7 immune response in long-term evolution PAPS patients.

Methods: Patients with PAPS >18 years of age, of both genders and a group of healthy blood donors matched for age and sex were included.
All patients were receiving oral anticoagulants (Coumadin type). No patient had a recent episode (six months) of thrombosis or other
manifestation of APS at the time of the study. Peripheral blood was obtained and lymphoid subpopulations were determined by flow
cytometry in order to identify with specific immunological markers, for Treg cells we used: CD4+/CD25+/FoxP3+ and
CD8+/CD25+/FoxP3+. The dendritic cells analyzed were: type 1: Linl-/HLA-DR+/CD11c+; Type 2: Linl-/HLA-DR+/CD123+; B
lymphocytes with CD19+; Monocytes with CD14+; NK: CD3-/CD16+/56+ and NKT: CD3+/CD16+/56+ lymphocytes. Thl cells were
identified by IFN-g+ positivity; Th2: positivity for IL-4+; Th17: positivity for IL-17+. Parametric statistics and Mann-Whitney U-test were


http://acrabstracts.org/abstract/epidemiology-of-antiphospholipid-syndrome-a-population-based-study

used.
Results:

A total of 50 patients with PAPS were included, age: 51.9 + 12.8, evolution time: 12.8 + 8.9 years and 35 healthy controls. In patients with
PAPS there was a decrease in the total CD3 (p<0.001), CD4 (p<0.005) CDS8 (p <0.05) count, Monocytes (p<0.03) B lymphocites (p<0.002),
iNKT (p <0.001), DC1 (p <0.001) and DC2 (p <0.001) count cells compared to the control group (Table 1). We found significant decrease
in Th1, Th2 and Th17 cytokines basal and after activation compared to healthy controls.

Patients Controls

N=50 N=35 p
Median Median

CD3/uL 962 1351 0.001
CD4/uL 587 786 0.005
CD8/uLL 246 445 0.001
nk/ulL 129 249 0.02
nkt/ulL 33 58 0.02
14/ulL
(Monocytes) 140 241 0.03
19/uLL (B
Lymph(ocites) 41 104 0.002
Tgd/uLL 29 45 0.3
iNKT/uL 8 20 0.001
DC1/ulL 2 5 0.001
DC2/uL 1 5 0.001
Treg CD4/uLL 17 13 0.5
Treg CD8/uLL 11 13 0.5
Mann Whitney
U test
Conclusion:

This study shows profound alterations in innate and adaptive immunity in patients with long-term PAPS, characterized by a decrease in
lymphocyte subpopulations and Thl, Th2, and Th17 cytokines with a possible prevalence of other proinflammatory cytokines and
inflammasomes. These abnormalities can become new therapeutic targets in order to restore immune imbalance. Our findings may explain in
part, the development of thrombosis, accelerate atherosclerosis and other complications, in PAPS patients with long term disease evolution.

Disclosure: G. Medina, None; O. L. Florez-Durante, None; L. A. Montiel Cervantes, None; R. Molina Aguilar, None; E. Reyes
Maldonado, None; L. J. Jara, None.
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Background/Purpose:

Catastrophic antiphospholipid syndrome (CAPS), a rare disease, is characterized by the rapid onset of widespread thrombosis associated
with multi-organ failure in patients meeting the serological criteria for antiphospholipid syndrome. To date, the diagnosis and treatment for
CAPS has been based on expert consensus and case-series, not evidence-based guidelines developed with rigorous methodology. One of the
main obstacles to guideline development in rare diseases is the sparsity and very low certainty (or quality) of the available evidence. As a
prototypical rare disease, CAPS was selected to pilot the application of a guideline development process to a rare disease.

Methods:

The RARE-BestPractices project group in partnership with McMaster University developed a clinical practice guideline on diagnosis and
management of patients with CAPS, bringing together a panel of international experts, and using the GIN-McMaster Guideline Development
checklist. The evidence for the CAPS guideline was summarized using the GRADE methodology framework. Two novel methods, systematic
observation reporting forms and ad hoc registry data analysis, were implemented to supplement the available evidence.

Systematic observation reporting involved collecting standardized contributions from each panel member prior to the panel meeting regarding
characteristics and clinical course of previous CAPS patients. The goal was to systematize the process of expert input based on actual
experience rather than opinions or anecdotes. Ad hoc analysis of registry data involved calculating raw data for survival estimates for each
therapy question from the ‘CAPS Registry’, an international database that has over 500 CAPS patients enrolled.

Results:

Question generation yielded 47 questions, which were prioritized. The top 10 questions were selected by the panel for the guideline process,
3 diagnosis and 7 therapy. The therapy search identified 671 references, of which 8 articles were included in the systematic reviews. The
diagnosis search identified 519 references, of which 1 article was included. All of the included studies were considered to be at high risk of
bias. Eleven of the 20 panel members submitted systematic observation forms, representing 55 patient cases. The CAPS registry was used to
calculate raw mortality for 7 recommendations and impacted the panel’s decision for a treatment recommendation related to rituximab.

Conclusion:

The CAPS guideline initiative met the objective of successful development of a clinical practice guideline in a rare disease using GRADE
methodology. The novel methodology was found to be useful for complementing literature-based evidence in informing the recommendations.

Disclosure: K. Legault, Bayer, 9; C. Hillis, None; C. Yeung, None; E. Akl, None; M. Carrier, Leo Pharma, 5,Bayer, 5,Pfizer Inc, 5,Leo
Pharma, 9,BMS, 9; R. Cervera, None; M. Crowther, Bayer, 2; F. Dentali, None; D. Erkan, Alexion Pharmaceuticals, Inc., 5; G. Espinosa,
None; M. A. Khamashta, None; J. Meerpohl, None; K. Moffatt, None; S. O'Brien, None; V. Pengo, None; J. Rand, None; 1. Rodriguez,
None; L. Thom, None; H. Schunemann, None; A. Iorio, None.

View Abstract and Citation Information Online - http: .
the-mcmaster-rare-best-practice-clinical-practice-guideline-on-diagnosis-and-management-of-the-catastrophic-antiphospholipid-syndrome

Abstract Number: 16

Anti-Phosphatidylserine/Prothrombin Antibodies in Primary
Antiphospholipid Syndrome

Paola Bermudez-Bermejol, Gabriela Hernandez-Molina2, Diego Hernéndez-Ramirez3, Victor Zamora-Legoffz, Elizabeth Olivares-
Martinez>, Antonio R. Cabral* and Carlos Nufiez-Alvarez®, | Immunology and Rheumatology, Instituto Nacional de Ciencias Medicas y
Nutricion SZ, Mexico City, Mexico, 2Immunology and Rheumatology, Instituto Nacional de Ciencias Médicas y Nutricion SZ, mexico city,
Mexico, 3 Immunology and Rheumatology, Instituto Nacional de Ciencias Medicas y Nutricion Salvador Zubiran, Mexico City, Mexico,

4Department of Medicine. Division of Rheumatology, The Ottawa Hospital. University of Ottawa, Ottawa, ON, Canada, >Immunology and
Rheumatology, Instituto Nacional de Ciencias Medicas y Nutricion S.Z., Mexico city, Mexico

First publication: September 18, 2017


http://acrabstracts.org/abstract/methodology-and-systematic-review-of-the-literature-for-the-mcmaster-rare-best-practice-clinical-practice-guideline-on-diagnosis-and-management-of-the-catastrophic-antiphospholipid-syndrome

SESSION INFORMATION

Session Date: Sunday, November 5, 2017
Session Title: Antiphospholipid Syndrome Poster
Session Type: ACR Poster Session A

Session Time: 9:00AM-11:00AM

Background/Purpose: Several studies have showed conflicting results regarding the presence and meaning of anti-
phosphatidylserine/prothrombin (aPS/PT). However aPS/PT antibodies seem to be a risk factor for thrombosis. Nevertheless, most of the
studies have focused on patients with SLE and secondary antiphospholipid syndrome (APS). We assessed the prevalence of aPS/PT
antibodies, as well as their association with other antiphospholipid (aPL) antibodies (specially lupus anticoagulant [LA]) and thrombosis, in
a well-established cohort of primary APS from a single center.

Methods: We included 96 consecutive patients with primary APS according the Sydney classification criteria and/or patients with
hematological features (thrombocytopenia and hemolytic anemia) attending a referral center in Mexico City. Patients from both groups
fulfilled the Sydney laboratory criteria for APS. We registered demographics, disease duration and type of manifestation. aCL (IgG and IgM),
antibodies to purified human anti-B2GP-I (IgG and IgM) and aPS/PT antibodies (IgG and IgM) were assessed by ELISA (INOVA
Diagnostics). LA was determined by LA/1 screening reactant and a confirmatory test LA/2 according to published guidelines. We used chi-
square (2) test, Spearman correlation analysis and logistic regression.

Results: Most patients were females (69.7%), mean age 44.5 + 14.6 and median disease duration 7.3 years. The main clinical features were
thrombosis (n=74, 77%), hematologic involvement (n=49 patients, 51%) and obstetric events (=24, 25%) (non-exclusive groups). The
prevalence of LA was 69.8%, aCL-IgG 56.8%, anti-B2GP-1 IgG 43.1%, aCL-1gM 31.5% and anti-B2GP-I IgM 21%. The frequency of
aPS/PT antibodies was 61.2% and 61.6% for IgG and IgM isotype, respectively. When we compared patients with LA+ (n=58) vs. LA-
(n=25), the first group had a higher prevalence of aPS/PT-IgG (79.3% vs.16%, p=0.0001) and aPS/PT-IgM antibody (81.5% vs. 31.8%,
p=0.001), as well as higher titers (aPS/PT-IgG 130.5 U vs. 8.2 U and aPS/PT-IgM 58.5 U vs. 16.6 U, p=0.0001). aPS/PT-IgG antibodies
correlated with aPS/PT-IgM (p=0.59, p=0.0001), aCL-IgG (p=0.62, p=0.0001), anti-B2GP-1 IgG (p= 0.63, p=0.001) and anti-B2GP-1 IgM
(p=0.35, p=0.001). On the other hand, aPS/PT IgM antibodies correlated with aCL-IgG (p=0.57, p=0.0001), aCL-IgM (p=0.42, p=0.001),
anti-B2GP-1 IgG (p=0.48, p=0.001) and anti-2GP-1 IgM (p =0.59, p=0.0001). We found moderate agreement between the presence of LA
and both aPS/PT isotypes (k= 0.58 p=0.0001 for IgG, and k=0.47 p=0.001 for IgM). Thrombosis was associated with aPS/PT-IgG antibodies
(87.7% vs. 61.1%, p=0.003) but not with aPS/PT IgM (73.6% vs. 81.8%, p=0.37). At the logistic regression analysis, the aPS/PT IgG
antibodies remained associated with thrombosis after adjusting by all other aPL antibodies, OR 8.6 95% CI 2.1-33.8, p=0.002.

Conclusion: In this cohort of patients with primary APS, aPS/PT antibodies were highly prevalent, correlated with other aPL antibodies and
were associated independently with thrombosis.

Disclosure: P. Bermudez-Bermejo, None; G. Hernandez-Molina, None; D. Hernandez-Ramirez, None; V. Zamora-Legoff, None; E.
Olivares-Martinez, None; A. R. Cabral, None; C. Nuiez-Alvarez, None.
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Background/Purpose: While pediatric systemic lupus erythematosus (pSLE) represents only 20% of all SLE cases, pSLE patients often have
more aggressive disease with multi-organ involvement. These patients can be at significant risk for thrombotic events due to systemic
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inflammation, vasculopathy, antiphospholipid antibodies (aPLs) and nephrotic features. Data detailing the timing and nature of thrombotic
events in pSLE patients are limited. The objective of this study was to further characterize thrombotic events in a pSLE patient cohort at a
large academic medical center.

Methods: A retrospective chart review was completed for patients with pSLE who had a documented thrombotic event. All patients fulfilled
the American College of Rheumatology (ACR) classification criteria for SLE. Descriptive statistics were utilized for this preliminary
analysis.

Results: Of the 402 patients in this pSLE cohort, there were a total of 45 thrombotic events in 28 patients. The cohort was 89% female, 50%
African American, Non-Hispanic and 43% Caucasian, Hispanic. Mean age at pSLE diagnosis was 12.9 years, range was from 6.7 to 17.8
years. 71% (20) had positive APLs at pSLE diagnosis: 60% lupus anticoagulant (LA), 70% anticardiolipin (aCL), and 45%
antif2glycoproteinl (aB2GP1). Mean age at first thrombotic event was 14.9 years, range was from 7.8 to 22.9 years. There was a mean
difference of 2.0 years from pSLE diagnosis to thrombotic event, with a range of -4.4 to 10.3 years. Fifteen patients (54%) were diagnosed
with pSLE at the time of the initial thrombotic event. Of the 45 thrombotic events, 33% (15) were arterial and 66% (30) were venous.
Arterial events included 10 cerebrovascular accidents and 4 transient ischemic attacks. Venous events included 16 deep vein thromboses
(DVT), 2 pulmonary emboli (PE) without radiographically identified DVT, and 3 combined DVT/PEs. Seven patients (25%) had multiple
thrombotic events. At the time of the thrombotic event, 56% were aPL positive (60% LA, 72% aCL, and 40% ap2GP1), 11% were negative,
and 33% were either not tested or the data was not available.

Conclusion: The majority of the thrombotic events in this cohort were venous, and a single occurrence. More than half of the patients were
diagnosed with pSLE as a result of the presenting thrombotic event. Most patients had positive antiphospholipid antibodies both at pSLE
diagnosis and at the time of the thrombotic event. Further research plans for this dataset include further analysis of predictive factors for
thrombosis and characterizing the variation in establishing initial thrombotic risk, surveillance and management.

Disclosure: J. Rammel, None; M. Curry, None; M. M. de Guzman, None.
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Background/Purpose: Primary antiphospholipid syndrome (PAPS) is characterized by venous and arterial thrombosis, obstetric morbidity
and the presence of antiphospholipid antibodies. The utility of nailfold videocapillaroscopy in conditions such as scleroderma (SSc) and
primary Raynaud’s phenomenon is well known. Whether patients with PAPS have specific findings in nailfold videocapillaroscopy is not
well stablished. Our aim was to evaluate nailfold videocapillaroscopy findings in PAPS patients and their association with clinical and
serological features.

Methods: Weincluded 32 PAPS patients according to the modified Sidney criteria and the Alarcon-Segovia criteria for haematologic
antiphospholipid syndrome, who regularly attend a tertiary referral center in Mexico City, and 17 healthy controls. We performed nailfold
videocapillaroscopy according to the Cutolo technique (Optilia 200x) and obtained: capillary morphology, abnormalities (tortuosity, crossed
and dilated capillaries, capillary haemorrhages, neo-angiogenesis) and mean vascular density on 32 images per patient. We collected
demographic, clinical (thrombosis, obstetric morbidity, non-criteria manifestations and comorbidities), serological (anticardiolipin
antibodies, anti-f2 glycoprotein 1 antibodies and lupus anticoagulant) and treatment information. Analysis was performed used SSPS v.22,
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Chi square test was used to compare frequencies and Student’s t test was used to compare means.

Results: PAPS patients had higher frequency of at least 1 abnormal finding on videocapillaroscopy (78% vs 12%, p<0.009, OR=26,
95%CI=5-146), higher frequency of dilated capillaries (69% vs 0%, p=0.0001, OR=3.2, 95%CI=1.9-5.3), lower frequency of “perfect
normal” pattern (12% vs 59%, p=0.002, OR=0.1, 95%CI=0.02-0.4) than controls, and 8 patients (25%) showed changes compatible with the
“early” SSc Cutolo pattern (<4 dilated capillaries/mm, <4 haemorrhages/mm, preserved architecture and no avascular areas). In PAPS
patients, capillary haemorrhages were associated with neurologic manifestations (75% vs 14%, p=0.02, OR=19, 95%CI=1.4-248) and with
comorbidity with hypertension (75% vs 14%, p=0.02, OR=19, 95%CI=1.4-248), while alterations compatible with “early” pattern were not
associated to any clinical or serological variable.

Conclusion: PAPS patients frequently show at least one abnormality on videocapillaroscopy. The most frequent abnormalities are dilated
capillaries, microhaemorrhages and the presence of an “atypical normal” pattern. Capillary haemorrages are frequently found in patients with
neurologic involvement of PAPS. The coexistence of hypertension or other comorbidities may contribute to the development of capillary
abnormalities in PAPS patients.

Disclosure: T. S. Rodriguez-Reyna, None; E. Martin Nares, None; P. Bermudez-Bermejo, None; V. Zamora-Legoff, None; G.
Hernandez-Molina, None.
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Background/Purpose: Growing evidence suggests that IL-21 has a role in B cell dysfunction in rheumatoid arthritis (RA). Previous studies
have reported that IL-21 levels are increased in the serum and synovial fluid of RA subjects and correlate with the 28-joint count disease
activity score. While an increase in the percent of IL-21R positive B cells in RA has been described, the significance of this finding in B
cells with respect to signaling, B cell differentiation and function has not been investigated. The goal of this study was to address this gap in
knowledge and determine the mechanism that leads to increased IL-21R expression on B cells in RA.

Methods: We analyzed IL-21 receptor expression in B cells isolated from whole blood and synovial fluid from a cohort of RA subjects and
healthy controls matched for age, gender and race. The RA subjects all met the ACR classification criteria and none of the subjects were on
biologics at the time of the draw. Flow cytometry was used to quantify protein and mRNA levels of IL-21R, specificity protein 1 (SP1) and
to determine cytokine production (IL-6) and maturation status of B cells. IL-21 signaling was assessed by measuring pSTAT3 levels
following IL-21 stimulation. [L-21R levels were correlated to serum levels of rheumatoid factor (RF) IgM which was assessed by ELISA.
SP1 binding to the /L21R promoter region in B cells was assessed with ChIP-qPCR.

Results: We demonstrate an increase in IL-21R expression in total and memory B cells from RA subjects, which correlated with
responsiveness to [L-21 as measured by phosphorylation of STAT3. IL-21R expression on memory B cell also correlated with serum
rheumatoid factor IgM levels. There was comparable levels of IL-21R expression between memory B cells from peripheral blood and those
from synovial fluid in the same subject. In addition, stimulation of naive B cells from RA subjects with IL-21 and CD40L resulted in an
increase in differentiation into plasmablasts. Further investigation showed that IL-21R expression correlated with an increase in the level of
the SP1 transcription factor. Mechanistic experiments showed increased binding of SP1 to the /L2/R promoter region in B cells in RA.

Conclusion: Our results suggest a mechanism by which IL-21 enhances B cell development and function in RA through an SP1 mediated
increase in IL-21R expression on B cells. This suggests that therapies for RA may be more efficacious if targeted to memory B cells and/or
target SP1.
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Background/Purpose: We have reported that soluble BAFF (sBAFF) robustly increased IL-6 production by peripheral monocytes of
patients with primary Sjégren’s syndrome (pSS) and that the expression level of a BAFF receptor (BR3) was significantly elevated in pSS
monocytes. In our previous study, we have also demonstrated that the proportion of BR3-positive monocytes to total monocytes was
positively and significantly correlated with the serum IgG level of pSS patients. These data collectively suggest that the elevated expression
of BR3 on monocytes is involved in IgG overproduction by B cells and that BAFF signaling via BR3 is a possible therapeutic target to treat
autoimmune diseases, such as pSS. In addition, we have successfully discovered two pyrrolopryimidine derivatives, which inhibit BAFF
binding to BR3, by a high throughput screening of a low molecular weight compound library. These compounds inhibited not only IL-6 and
IL-10 production by BAFF-stimulated monocytes, but also IgG production by B cells in vitro co-cultured with monocytes in the presence of
sBAFF possibly by impairing differentiation of B cells.Notably, these compounds suppressed the serum level of an anti-dsDNA antibody in
autoimmune disease model mice. In this study, we investigate the effects of these compounds on infiltration of B cells into organs of the
model mice.

Methods: A pyrrolopryimidine derivative, BIK-13, which inhibits BAFF binding to BR3, was administered intraperitoneally to MRL/lpr
mice three times a week at a dose of 0.2 mg/kg for 6 months. Serum levels of an anti-ds DNA antibody, IL-6 and IL-10 were measured by
ELISA. The proportion of B cell in peripheral blood of the mice was analyzed by FACS. Infiltration of lymphocytes into organs was analyzed
by immunohistochemistry.

Results: Administration of BIK13 to MRL/lpr mice for 16 weeks decreased the serum level of an anti-dsDNA antibody. Moreover, serum
levels of IL-6 and IL-10, both of which induce B cell activation, in the mice were concomitantly declined as compared to control mice.
Notably, immunohistochemistry revealed that infiltration of B lymphocytes was remarkably suppressed in salivary and lacrimal glands and
kidney of the mice. In addition, the proportion of B cells in peripheral blood was also decreased in BIK-13-treated mice as compared to the
control mice.

Conclusion: These data collectively suggest that BIK-13, a low molecular weight BR3 antagonist, suppress the B cell activation and resultant
infiltration into organs in vivo. Suppression of cytokine production by monocytes may be directly or indirectly involved in the molecular
mechanism of the suppression of the B cell activation. The compound may provide a novel therapeutic possibility to treat autoimmune
diseases.

Disclosure: K. Yoshimoto, None; N. Seki, Mitsubishi Tanabe Pharma Corporation, 3; K. Suzuki, None; K. Sugahara, Mitsubishi Tanabe
Pharma Corporation, 3; T. Takeuchi, Mitsubishi Tanabe Pharma Corporation, 2.
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Background/Purpose: IL-10-producing regulatory B (Breg) cells negatively regulate autoimmune diseases. We reported that Breg cells play
a protective role in a mouse model of systemic sclerosis (SSc) and in patients. Recent studies indicate that IL-6-producing effector B (Beff)
cells have pathogenic effect in autoimmune diseases. IL-6 plays a critical role for the pathogenesis of SSc, and a phase III trial of anti-IL-6R
antibody (tocilizumab) is ongoing in patients with SSc. However, the phenotype and function of IL-6-producing Beff cells remains unclear. In
this study, we investigated the phenotype of IL-6-producing Beff cells and their role in SSc¢ pathogenesis.

Methods: B cell subsets were sorted and cytokine production was measured by intracellular cytokine staining. We generated mixed bone

marrow chimeric mice witha B cell_specific deficiency in IL-6 or IL-10 production (B-IL-6"" or B-IL-107 7), together with control chimeras
(B-WT). Skin fibrosis was assessed 4 weeks after the initiation of bleomycin treatment in mixed bone marrow chimeric mice.

Results: Most splenic IL-6 producing Beff cells were detected within the marginal zone (MZ) B cell subset, while IL-10-producing Breg
cells were detected within the MZ B and B1 B cell subsets, but not within the follicular B cell subset (Fig 1). Serum IL-6 levels gradually
increased with the development of fibrosis in bleomycin-induced scleroderma mice, while serum IL-10 levels did not. In addition, the
frequency of splenic IL-6-producing Beff cells in bleomycin-treated mice was significantly increased. The bleomycin-induced skin fibrosis

was attenuated in B-IL-67~ mice compared with that in B-WT mice. In contrast, B-IL-107" mice showed more severe skin fibrosis than B-WT
mice (Fig 2).

Conclusion: IL-6-producing Beff cells play a pathogenic role in bleomycin-induced scleroderma model, while IL-10-producing Breg cells
play a protective role (Fig 3). Thus, B cells have reciprocal roles in SSc pathogenesis, presenting pathogenic and protective functions.
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Background/Purpose: Rheumatoid arthritis (RA) is a systemic autoimmune disease that often leads to joint damage, a process mediated by
an imbalance between bone resorption and bone formation. B cells play a role in bone homeostasis in RA, and evidence suggests that B cells
can affect function of both osteoblasts (OB) and osteoclasts (OC). In mouse models of RA, B cells were enriched in the subchondral bone
marrow (BM) and synovium, and were adjacent to the bone surface. These B cells produce the inflammatory cytokines TNFo and CCL3,
which drive dysregulation of bone homeostasis via their OB inhibitory and OC stimulatory effects. In vitro, synergistic production of these
cytokines results from co-activation of the B cell receptor (BCR) and toll-like receptor 9 (TLR9). Therefore, we investigated the mechanisms
underlying synergistic TNFo/CCL3 production by B cells in response to BCR and TLR9 co-activation.

Methods: Isolated B cells from peripheral blood of healthy controls (HC) were stimulated with 10 pg/mL anti-Ig (A+M+G) and CpG2006
for 4 hours, and production of TNFo and CCL3 was assessed by ELISA and qPCR. Multiple specific inhibitors were used to test the
involvement of BCR, TLR9, and NF-kB signaling, as well as autophagy. Data is presented as meant=SEM. Statistical significance was
determined by student’s t-test.

Results: Stimulation of B cells with a-Igs and CpG2006 induced significant production of TNFa and CCL3 compared to unstimulated B cells
at mRNA and protein levels. Furthermore, cytokine production was significantly higher than levels from a-Igs or CpG2006 stimulations
alone, suggesting a synergistic effect (CpG+a-Igs vs. CpG vs. a-Igs (ng/mL): TNFa: 2.71+0.42 vs. 0.33£0.04 (P<0.0001) vs. 0.70+£0.23
(P=0.0008), CCL3: 3.69+1.00 vs. 0.77£0.29 (P=0.0031) vs. 0.64+0.18 (P=0.0037)). This synergistic production was dependent on TLR9
and BCR signaling, as blocking B cells with hydroxychloroquine (TLR inhibitor) or PP2 (Src kinase inhibitor) reduced cytokine production
to non-synergistic levels. Additionally, blocking BCR internalization with MDC also reduced TNFa and CCL3 production. To investigate
signaling downstream of BCR/TLRY synergy, we tested inhibitors against classical NF-kB (TPCA-1), non-classical NF-kB (NIK inhibitor)
and AP-1. We found that BCR/TLRY synergy was classical NF-kB dependent (CpG+a-Igs vs. CpG+a-Igs+TPCA-1 (ng/mL): TNFa:
2.540.44 vs. 0.33+0.14 (P=0.009), CCL3: 1.940.3 vs. 0.83+0.08 (P=0.027)). Finally, we inhibited autophagy using class III PI3K inhibitor
3-methyladenine which reduced TNFa and CCL3 production to non-synergistic levels, suggesting that BCR/TLR9 synergy depends on
autophagy (CpG+o-Igs vs. CpG+a-Igs+3-MA (ng/mL): TNFa: 1.5+0.25 vs. 0.4+£0.04 (P=0.0058), CCL3: 4.1£1.15 vs. 0.82+0.35
(P=0.033)). Investigation of the specific autophagy pathway involved is currently underway.

Conclusion: Dual activation of B cells through the BCR and TLR9 synergistically enhanced TNFa and CCL3 production in a classical NF-
kB, and autophagy-dependent manner. These results characterize key mechanistic events in the synergistic production of bone regulatory
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cytokines by B cells, a process that contributes to the dysregulation of bone homeostasis in RA.
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Background/Purpose:

While extensive studies have been performed to characterize ANCA, little is known about the auto-reactive B cells that produce these
autoantibodies. Indirect evidence previously suggested the presence of circulating PR3-specific B cells in patients with PR3-ANCA-
associated vasculitis (AAV). Our objectives here were to develop a method to detect circulating PR3-specific B cells in patients with PR3-
AAV, to study their proportion among the different B-cell subsets and to assess their relationship with disease activity.

Methods:

A recombinant PR3 (rPR3) was tagged using FITC or biotin, and we studied its ability to bind specifically to two hybridoma cell lines,
MCPR3-2 (producing an anti-human PR3 monoclonal antibody) and MCPR3-13 (producing an anti-mouse PR3 monoclonal antibody, with no
cross-reactivity with human PR3). We measured the proportion of PR3-FITC positive B cells among PBMCs in 13 patients with PR3-AAV
and 14 healthy controls (HCs) by flow cytometry. We then developed a multi-color flow cytometry including CD19, IgD, CD27, CD38,
CD24 and biotinylated rPR3 to measure the proportion of PR3-specific B cells among different B-cell subsets in an independent group of 13
patients with PR3-AAV and 11 HCs.

Results:

rPR3 efficiently bound MCPR3-2 hybridoma cells but not MCPR3-13. Specificity of the staining was confirmed by competition experiments:
pre-incubation of MCPR3-2 cells with untagged human rPR3 totally abrogated rPR3-FITC staining, whereas pre-incubation with mouse rPR3
had no effect. Dose-ranging experiments defined the optimal concentration of rPR3 to stain cells expressing anti-PR3 immunoglobulin. The
mean (SEM) proportion of rPR3-FITC-stained B cells was higher in patients with PR3-AAV compared to HCs: 2.10% (2.33) vs 0.45%
(0.19) respectively, p<0.001. Patients with active disease had numerically higher proportions of PR3-specific B cells than patients in
remission: 3.66% (3.28) vs 1.10% (0.52), p=0.09. In HCs, the proportion of PR3-specific B cells was highest among the transitional B-cell
subset, and decreased along with the maturation of B cells (figure). Conversely, in patients, the proportion of PR3-specific B cells
progressively increased with the maturation of B cells (median 1.9% of naive B cells, 2.30% of IgD+ memory B cells, 2.37% of IgD-
memory B cells, and 3.68% of plasmablasts, p<0.05 for all comparisons with the naive subset).

Conclusion:

This study describes an original method to detect and study circulating auto-reactive B cells in patients with PR3-AAV, and suggests that
PR3-specific B cells are associated with disease activity and may represent a promising biomarker to predict relapse risk in patients in
clinical remission. The progressive enrichment in PR3-specific B cells during the B-cell maturation steps in patients suggest that auto-
reactive B cells are actively selected and escape peripheral tolerance checkpoints.
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Background/Purpose: Lung is involved in up to 50% patients with SLE. Among manifestations of pulmonary lupus, pneumonitis, vasculitis
and diffuse pulmonary hemorrhage (DPH) carry a high mortality rate, and are without any effective treatment. Advances in the pathogenesis of
pulmonary lupus have been hampered because of the heterogeneity of clinical findings, paucity of access to the affected tissue, and the lack of
suitable model systems. Hydrocarbon oils, such as 2,6,10,14-tetramethylpentadecane (TMPD), induce lupus-like autoantibodies, nephritis,
arthritis, pneumonitis, and DPH depending on the animals’ genetic background. Previous studies have used this model to show that animals
that lack B cells (Igu”'") have a reduced prevalence of DPH. Here, we examined the role of innate B1 B cells in the pathogenesis of
pulmonary lupus using the TMPD-DPH model.

Methods: We injected TMPD to induce pulmonary lupus in C57BL/6 (B6) mice and analyzed B cells and B cell subsets in the lungs and
peritoneal cavity. To determine the role of innate B cells, we injected CD197~ mice (deficient in Bla B cells) and wild-type B6 mice with
500 pul TMPD intraperitoneally. Furthermore, we adoptively transferred wild-type peritoneal fluid cells which are enriched in B1 B cells

into CD197/~ and in Igu™~ mice (have no B cells). We assessed disease using weight-loss, a semi quantitative scoring system for lung
inflammation and hemorrhage, and a quantitative measurement for lung hemorrhage.

Results: 73% of 62 TMPD-injected wild-type B6 mice exhibited weight-loss, pneumonitis, vasculitis, and/or DPH compared to none of
controls injected with control hydrocarbon oil hexadecane or with PBS or sham. Immunophenotyping revealed abnormalities of all immune
cells tested in the diseased lungs. At earlier timepoints prior to histopathological changes, while both hexadecane and TMPD caused myeloid
cell abnormalities, only TMPD caused lung-infiltration with B-cells that expressed B1 B cell subset markers: CD197CD11b"/CD19"CD5™.
Such B1 B cells were simultaneously reduced in their usual location (peritoneal cavity). CD19”/~ mice that have less Bla B cells developed
less DPH, and less B cell infiltration in the lungs than wildtype mice. The adoptive transfer of wildtype peritoneal fluid cells that are
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abundant in B1 B cells into the peritoneum of CD197 or Igu'/ ~ mice induced more DPH/pneumonitis than the respective knockout recipients
reconstituted with CD19”/~ B-cells. The adoptive transfer of CD45.17 wildtype peritoneal fluid cells into the peritoneum of CD45.27CD197-

recipients led to lung-infiltration with CD45.1% B cells. Furthermore, TMPD induced in the lungs a differential expression of a set of
immune/inflammatory genes including chemokine Cxcl/13 that are known to drive B1 B-cells’ migration.

Conclusion: Exposure to TMPD induces B1 B cells to traffic from the peritoneum into the lungs and cause pneumonitis/DPH. Our
observations have implications for pulmonary complications of lupus, vasculitis and other rheumatic diseases by identifying a specific B cell
subset as a potential target for therapy. Furthermore, humans can be exposed to hydrocarbon oils present in crude oil and in mineral oils used
in cosmetics, laxatives, and food-coatings.
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Background/Purpose: Antibodies are important in protection against pathogens, but also harbor the potential to cause autoimmune disease
when directed against self-antigens. Systemic lupus erythematosus (SLE) is an autoimmune disease where antibodies recognizing nucleic
acids and associated proteins form immune complexes that drive inflammation and disease progression. Consequently, targeting B cells and
antibody production is a main focus in SLE drug development and we have endeavored to discover new targets in this pathway.

Methods: Here we show results from screening a secreted protein library for effects on Ig secretion by primary human B cells.

Results: We identified galectin-3 binding protein (G3BP) as a soluble factor that enhances antibody production induced by a variety of
stimuli in vitro. In an orthogonal translational study we found that the G3BP gene (LGALS3BP) was one of the most upregulated genes across
14 different immune cell types isolated from lupus nephritis (LN) patient blood. LGALS3BP contains an IRF7 binding site in its promoter and
we observed increased expression in TLR7-stimulated PBMCs. SLE is characterized by RNAs that induce type I interferon (IFN)
inflammation through the innate receptor TLR7. LGALS3BP expression in LN patients correlated with type I interferon-inducible genes
indicating that G3BP is part of this pathological process. Indeed, in support of this hypothesis, other investigators have documented
upregulated LGALS3BP in active IFN high SLE patients versus healthy controls (Merrill, J.T. et al., ACR abstract 1809, 2013). We found the
same LGALS3BP upregulation and correlation with type I IFN in a mouse model of LN. Moreover, upregulation in mouse kidneys correlated
with nephritis development. In in vitro studies we found that antibodies against G3BP led to defects in human B cell survival and loss of
antibody production.

Conclusion: We hypothesize that targeting G3BP may be a novel approach to inhibit autoantibody production and may benefit patients
suffering from antibody-mediated autoimmune diseases, including lupus nephritis.

Disclosure: S. Okitsu, EMD Serono Inc., 3,EMD Serono Inc, 1; M. Genest, EMD Serono Inc, 3; N. Lewis, EMD Serono Inc, 3; E.
Tzvetkov, EMD Serono Inc, 3; Y. Wu, EMD Serono, Inc, 3; A. Bender, EMD Serono, Inc, 3; A. Arazi, None; T. Eisenhaure, None; E.
Browne, None; A. Rolfe, EMD Serono Inc, 3; J. Derry, Amgen, Merck and Co, 1,EMD Serono, Inc; Curis, Inc; ITeos Therapeutics; Lumos
Pharma; Aptevo Therapeutics, 5; W. Pendergraft III, EMD Serono, Inc, 2; N. Hacohen, EMD Serono, Inc, 2; J. DeMartino, EMD Serono
Inc, 3,EMD Serono, Novartis, 1,Merck and Co, 1; J. Vlach, Jaromir Vlach, 3.
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Background/Purpose:

Recent studies have indicated that B cells play critical roles in systemic autoimmunity and disease expression through various functions such
as induction of the activation of other immune cells in addition to autoantibody production. Indeed, rituximab, a B cell depleting antibody, can
ameliorate some autoimmune diseases including systemic sclerosis (SSc). However, the role of autoreactive B cells is still not clear,
because the number of autoreactive B cells is too small to study their functions directly. Although several studies have revealed that B cells
play crucial roles in SSc development, autoreactive B cell functions remain totally unclear. In this study, we investigated the role of
autoreactive B cells directly using our original micro-ELISA system, which integrates immunoassay into a microchip in order to detect
extremely small amounts of analytes and can study autoreactive B cells at a single cell level.

Methods:

Peripheral blood mononuclear cells (PBMCs) were obtained from topoisomerase (topo) I positive SSc patients and healthy controls. Each of
topo I-specific B cells was sorted into individual wells of 96 well plates. Their mRNA levels were assessed by single cell PCR. In addition,
their cytokine production was analyzed by the micro-ELISA system which realized the analysis of cytokine production in single cells. In
mouse studies, we assessed antibody affinities and cytokine production of topo I-specific B cells using topo I and complete Freund’s
adjuvant-induced SSc model mice. Furthermore, topo I-specific B cells from topo I and complete Freund’s adjuvant-induced SSc model mice
were adoptively transferred to these model mice and then skin and lung fibrosis was assessed.

Results:

Topo I-specific B cells from SSc patients produced higher amounts of IL-6 compared with topo I-non-specific B cells. In addition, IL-10
production of topo I-specific B cells was lower than those of topo I-non-specific B cells.

To reveal the relationship between B cell affinity to the autoantigen and their cytokine production, we analyzed single topo I-immunized SSc
model mice and fourth immunized SSc model mice. Single immunized mice had higher frequencies of IL-10-producing topo I-specific B cells
than fourth immunized mice, while fourth immunized mice had higher frequencies of IL-6-producing topo I-specific B cells than single
immunized mice. The affinity of topo I-specific B cells from fourth immunized mice was higher than those from single immunized mice.
Adoptive transfer with high-affinity topo I-specific B cells aggravated skin and lung fibrosis. By contrast, that with low-affinity topo I-
specific B cells ameliorated skin and lung fibrosis.

Conclusion:

These results suggest that distinct B cell cytokine production is determined by B cell autoantigen affinity. Autoantigen-reactive B cells with
higher autoantigen affinity can be a novel therapeutic target in SSc.

Disclosure: T. Fukasawa, None; A. Yoshizaki, None; S. Ebata, None; K. Nakamura, None; R. Saigusa, None; T. Yamashita, None; Y.
Asano, None; Y. Kazoe, None; K. Mawatari, None; T. Kitamori, None; S. Sato, None.
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Background/Purpose:

Monoclonal antibodies (MoAbs) are highly successful in treating various immunological disorders. The development of anti-drug antibodies
(ADA) against the therapeutic MoAb is relatively common. In recent years, knowledge of how to assess immunogenicity of biological drugs
has improved. ADA are thought to form immune complexes with the MoAb, leading to accelerated MoAB clearance and low decrease levels
in the blood stream. Several reports showed an inverse relationship between MoAb levels and anti MoAb antibody formation. Further,
patients who develop ADA are more likely to present with infusion-related adverse effects. Acute infusion reactions, including anaphylaxis,
develop in a close temporal relationship to MoAb infusion.

Among the others MoAbs, Rituximab (RTX), an anti-CD20 monoclonal antibody, often results in the production of human anti-chimeric
antibodies (HACA).

In this study, we aimed to evaluate the presence of HACA in patients with poor response to treatment with RTX
Methods:

We assessed the incidence of anti-drug antibodies (ADA) in patients with autoimmune diseases treated with the RTX and determine the
potential relationship with trough drug concentration, efficacy, and patient-reported outcomes.

Results:

When investigating 37 patients treated with RTX, we found very high-titer of HACA (> 1,000 AU) in 5 patients (13.5%): 2 with Systemic
Lupus Erythematosus (SLE), 2 with Membranous Nephropathy (MN) and 1 patient with Mixed Cryoglobulinemia (MC). Details are given in
table 1. In 4 of them, high titers of HACA were clearly related to unresponsiveness to RTX treatment. In the other case the appearance of high
HACA titers was consonant with a severe hypersensitivity reaction during RTX re-treatment.

Conclusion:

HACA detection and monitoring, especially in the cases of RTX re-treatment, could not only assure a safer administration, but also support a
more rational strategy of treatment.

Case Disease # of steroid- |HACA-Titer| RTX-

cycles level
with RTX | therapy (AU)

1 SLE 1 Yes 15,720 ND

2 SLE 1 Yes 3,719 ND

3 MC 3 No 14,670 0

4 MN 1 No 1,007 0

5* MN 2 No 10,363 0

Tab.I: Patient sample
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Background/Purpose: B cell compartment plays a key role in the pathogenesis of rheumatoid arthritis (RA). Activation and survival of B
cell largely rely on the BLyS-APRIL system, including ligands and receptors, both expressed as membrane (m) and soluble (s) forms. The
main aim of this study was to analyze the role of the BLyS-APRIL system in RA, with a special focus on its clinical relevance.

Methods: sBLyS, sAPRIL, sSBCMA, sTACI, [FNa, MIP1a, TNFa, IL-10, IFNy, IL-8, IL-37 and GM-CSF levels were measured by
immunoassays in serum samples from 104 RA patients (EULAR/ACR 2010 criteria) and 33 healthy controls (HC). The membrane BLyS
(mBLyS) expression was assessed on B cells, monocytes (M@), myeloid (mDC) and plasmacytoid (pDC) dendritic cells and neutrophils
(NOQ) by flow cytometry in blood samples. A group of biological-naive RA patients was prospectively followed for 3 months upon TNFa-
blockade.

Results: RA patients exhibited increased sAPRIL (p<0.001) and sSBCMA serum levels (p=0.002) than HC. sBLyS was higher in patients
with early arthritis (recruited at onset) compared to those with long-standing disease (p=0.051) and HC (p=0.024). Levels of sTACI did not
differ between patients and controls (p=0.462). mBLyS expression was increased on B cells (p=0.002), M@ (p<0.001), mDC (p<0.001) and
N@ (p=0.014) in RA. By means of an unsupervised cluster analysis based on sBLyS, sAPRIL, sSBCMA and sTACI, two clusters were
identified (clusters I and II), cluster II being hallmarked by increased sAPRIL and sSBCMA serum levels. Cluster II was found in 26 (25.0%)
RA patients but was not observed in the HC group (p=0.001). Cluster II RA patients showed increased RF (p=0.002) and ACPA (p=0.001)
positivity and were less likely to be treated with methotrexate (p=0.028) but more likely with anti-TNFa agents (p=0.013) compared to their
cluster I counterparts. Cluster II was associated with higher DAS28 (p<0.050) but no difference in disease duration was observed (p=0.159).
Additionally, higher IL-10 (p=0.060), IFNa (p=0.005), MIP1a (p=0.042), TNFa (p=0.006) and GM-CSF (p=0.008) levels were registered
in cluster II. Further analyses revealed that sSTACI was negatively associated with DAS28 score (r=-0.283, p=0.014) and positively with IL-
10 serum levels (r=0.233, p=0.040) in patients within cluster I. On the contrary, in cluster II, APRIL was positively correlated with mBLyS
expression on B cells (r=0.786, p=0.036), whereas sBLyS was associated with DAS28 (r=0.281, p=0.016). Also, IFNa serum levels
paralleled those of sSTACI (r=-0.636, p<0.001) in these patients. Finally, increasing sBLyS (p=0.043) and sBCMA levels (p=0.019) upon
TNFa-blockade were associated with poor clinical outcome.

Conclusion: APRIL and sSBCMA identify a subset of patients with a more severe disease, probably linked to a B cell hyperactivation status.
APRIL and sSBCMA may be promising biomarkers for patient stratification to B-cell targeted therapy in RA.

Disclosure: J. Rodriguez-Carrio, None; M. Alperi-Lopez, None; P. Lopez, None; F. J. Ballina-Garcia, None; A. Suarez, None.
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Background/Purpose:

The importance of macrophages in the pathogenesis of cutaneous and neuropsychiatric systemic lupus erythematosus (SLE) is well
established. Additionally, autoantibodies produced by autoreactive B cells are implicated in both the skin and brain disease associated with
lupus. Bruton's tyrosine kinase (BTK) plays an important role in several key macrophage and B cell functions; therefore, we used a novel
BTK inhibitor, BI-BTK-1, to target both macrophage and B cell dependent disease pathways in the MRL/Ipr murine model of SLE.

Methods:

Starting at 8-9 weeks of age, female MRL/MpJ-Faslpr/J (MRL/lpr) mice were treated with BI-BTK-1, a highly selective BTK inhibitor, via
medicated or control chow (Control mice, n=8; BI-BTK-1 treated, n=12). We quantified the development of skin lesions, and additionally
assessed neuropsychiatric disease manifestations via comprehensive behavioral testing and immunohistochemical analysis of brain tissue.

Results:

Treatment with BI-BTK-1 significantly attenuated the skin inflammation and cognitive deficits associated with disease in the MRL/1pr strain.
Specifically, BI-BTK-1 treated mice had less macroscopic (Fig. 1) and microscopic skin lesions, and reduced cutaneous cellular infiltration.
Furthermore, skin from treated mice had significantly diminished inflammatory cytokine expression, including reduced protein levels of TNF,
IL-6, IL-17, MCP-1, and GM-CSF. BTK inhibition also significantly improved memory function (p<0.05), and dramatically decreased
accumulation of T cells, B cells, and macrophages within the brain, specifically in the choroid plexus (Fig. 2).

Conclusion:
Targeted therapies may improve the response rate in lupus driven target organ involvement, and decrease the dangerous side effects
associated with more global immunosuppression. Overall, our results suggest that inhibition of BTK with BI-BTK-1 may be a promising
therapeutic option for cutaneous and neuropsychiatric disease associated with SLE.

FIGURE 1:
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Background/Purpose: Sjogren’s syndrome (SS) is a rheumatic autoimmune disease characterized by focal lymphocytic infiltrations in the
lacrimal and salivary glands, autoantibodies to the ubiquitous Ro and La nuclear antigens, severe dry mouth and eyes, arthritis, fatigue, pain
and debilitation. In this project we used human proteome arrays to identify potential non-Ro/non-La autoantigens targeted by salivary gland
plasmablasts from SS patients.

Methods: Recombinant human monoclonal antibodies (mAbs) derived from minor salivary gland plasmablasts of five individuals meeting
the 2016 ACR/EULAR classification criteria for primary Sjégren’s syndrome were tested for binding to human proteome microarrays
containing >15,500 GST- and 6xhis-tagged recombinant human proteins representing >75% of the human proteome spotted in duplicate
(HuProt 3.0 arrays, CDI Laboratories). Each of six arrays was probed with a mAb pool (5 to 10 mAbs/pool) derived from one or two
subjects. As controls, separate arrays were probed with secondary antibody alone (AlexaFluor 647 Affinipure F(ab’), Goat Anti-Human IgG
(H+L)) and pools of mAbs specific for rabies, anthrax, and S. pneumoniae vaccines. The foreground to background ratio (F/B) was
calculated for each array spot then transformed to fit a normal distribution for analyses. Significant binding was defined as normalized F/B
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ratios > 2.0 SD above the mean value across all arrays and lack of binding by secondary antibody alone. Literature connectivity
(IRIDESCENT), interactome and pathways (Ingenuity) bioinformatics analyses were conducted to investigate relationships among the bound
antigens.

Results: A total of 201 proteins were found to be significantly bound by salivary gland mAbs, including Ro60, La, and Ro52 antigens. These
were bound by patient mAbs but not by irrelevant mAbs or secondary antibody alone. Furthermore, of 199 novel non-Ro/non-La antigens
identified, 16 were shared between 2 or more subjects on at least 2 arrays. Bioinformatics analyses revealed literature connectivity to the
terms “salivary gland” or “Sjdgren’s syndrome” among many of the bound antigens. The interactome showed multiple connections between
several of the novel antigens; however, the most significant pathway among the shared antigen interactome was the proteasome/ubiquitination
pathway.

Conclusion: Sixteen novel, non-Ro/La antigens shared between two or more patients were identified as possible targets of autoantibodies in
SS. Pathway analysis of the shared interactome supports immune targeting of the proteasome/ubiquitination pathway by SG plasmablasts in
SS.

Funding: National Institutes of Health (1P50 AR060804) and Oklahoma Center for the Advancement of Science and Technology (HR 16-055-
01)
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Background/Purpose: Systemic sclerosis (SSc) is an autoimmune disease characterized by fibrosis of several organs. SSc-associated
interstitial lung disease (ILD) is a frequent and severe complication of SSc. SSc-ILD declines the quality of patients' lives and sometimes
determines their prognosis. Despite the severeness of SSc-ILD, the treatment for SSc-ILD is still debated. The cyclophosphamide (CYC)
treatment is the only therapy found to be effective in stabilizing or improving lung function of SSc-ILD in randomized clinical trials, which
contained abundant numbers of patients. However, not every SSc-ILD patients treated with CYC recover. We need to know the difference
between the responders and the non-responders against CYC. Recent studies indicate that B cells play a critical role in SSc through their
function of cytokine production. Indeed, some studies have reported that the B cell depletion therapy with rituximab can be effective for SSc-
ILD. However, the relationship between response to CYC therapy and B cell function remains unknown in SSc-ILD. We hypothesized that
cytokine-producing effector B cells determine the effectiveness of the CYC treatment in SSc-ILD patients. In this study, we assessed the role
of interleukin (IL)-10-producing regulatory B cells and IL-6-producing pathogenic B cells in the responders or non-responders of the CYC
treatment.

Methods: We cultured human lung endothelial cells (LECs) in a microchannel. Sequentially, B cells from responders or non-responders
against the CYC treatment were loaded into the microchannel. After each of B cells which adhered to LECs had produced cytokines, we
measured IL-6 and IL-10 production from single B cells by our original micro fluidic-ELISA system. Similarly, we assessed B cells from
topoisomerase (topo) I and complete Freund’s adjuvant-induced SSc model mice.
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Results: In SSc-ILD patients, the number of B cells adhering to LECs significantly increased relative to healthy controls. B cells adhering to
LECs from CYC-responders produced significantly higher amounts of IL-10 and lower amounts of IL-6 than those from CYC-non-responders.
After the CYC treatment, the frequency of B cells which adhered to LECs significantly decreased in responders but did not decrease in non-
responders. Regarding the cytokine profile of B cells adhering to LECs, the frequencies of IL-10 producing regulatory B cells after the CYC
treatment increased in responders and decreased in non-responders. Those of IL-6-producing pathogenic B cells after the CYC treatment
decreased in responders and increased in non-responders. In the mouse study, the number of topo I-specific B cells which adhere to LECs
significantly increased compared to non-specific conventional B cells. Topo I-specific B cells also showed significantly higher production of
IL-6 and lower production of IL-10 than conventional B cells.

Conclusion: These results suggested that the effectiveness of CYC to SSc-ILD patients is associated with the cytokine profile of B cells
which interact with LECs. It is likely that IL-6-producing pathogenic B cells which survived the CYC treatment damage the lung function of
non-responders.

Disclosure: S. Ebata, None; A. Yoshizaki, None; T. Fukasawa, None; K. Nakamura, None; M. Hirakawa, None; T. Yamashita, None; S.
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Background/Purpose:

Positive rheumatoid factor (RF) and/or anti-citrullinated protein antibodies (ACPA) identify a major rheumatoid arthritis (RA) subgroup,
characterized by greater propensity to erosive joint damage and extra-articular disease manifestations as compared to seronegative patients.
The purpose was to determine the associations between RF/ACPA and changes in functional immune response signatures over 5 years in
patients with RA.

Methods:

A longitudinal analysis was performed of baseline and 5-year follow-up data from a prospective study of adult RA patients in a population-
based incidence cohort. Data were available for 324 patients at baseline and for 155 patients at 5 years. Peripheral blood leukocytes (PBL)
were freshly collected from patients and isolated by Ficoll density gradient centrifugation at both time-points. PBLs were stimulated at 37°C
for 48 hrs under six separate conditions: anti-CD3/anti-CD28 monoclonal antibodies (CD3/CD28); phytohemagglutinin (PHA),
staphylococcal enterotoxins A and B (SEA/SEB); phorbol myristate acetate and ionomycin (PMA); CpG oligonucleotides (CpG ODN2006);
and medium alone. A panel of 17 cytokines and chemokines was analyzed using multiplexed immunoassays (Meso Scale Discovery). RF was
measured using the nephelometry (CSL Behring), and ACPA was measured by Quanta Lite CCP3 IgG (Inova Diagnostics). Factor analysis of
normalized data was performed using baseline data on 324 patients to make inferences about underlying cell types based on cytokine profiles.
Among the 155 patients with follow-up, Spearman methods were used to assess correlations between RF and/or ACPA seropositivity and
longitudinal changes in the factor scores for each stimulus, adjusting for age and sex.

Results:

A total of 109 (70%) of the 155 patients were seropositive at baseline (median age: 57.7 yrs; median disease duration: 9.7 yrs). RF/ACPA
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positively associated with CpG factor 1 (r =0.28, p <.001), factor 2 (r =0.21, p =.011), and factor 3 (r = 0.20, p =.015). Based on loadings
>0.5, CpG factor 1 comprised IL-1B, G-CSF, TNF-o, MIP-1p, and IL-6; factor 2 comprised IFNy, IL-2, and IL-13; and factor 3 comprised
IL-12, and IL-5. Previous studies have shown that the type of CpG used in this study mainly activates B cells. Responses to medium alone
paralleled those to CpG, as RF/ACPA positively correlated with medium alone factor 1 (r =0.27, p <.001) and factor 3 (r =0.29, p <.001)
responses. Medium alone factor 1 comprised GM-CSF, MCP-1, IL-17A, IL-6, MIP-1p, TNF-0, and G-CSF; factor 3 comprised IL-1 and
TNF-a. Based on this profile, multiple Toll-like receptor (TLR) ligands present in the medium fetal calf serum could have stimulated
monocytes or other antigen presenting cells. In contrast, RF/ACPA negatively correlated with CD3/CD28-induced IL-5 (r =-0.21, p =.008),
IL-17A (r =-0.22, p =.005), and GM-CSF (r =-0.20, p =.013).

Conclusion:
Our findings suggest that sustained stimulation of RF-containing immune complexes increases monocyte and B-cell activation states with

increased expression of TLR. This could inform the development of functional assays for CpG and other TLR immune responses as
predictors of response to B-cell directed therapy in RA.
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Background/Purpose: Lupus is a spectrum of disease with cutaneous lupus (CLE) without systemic features on one end and systemic lupus
erythematosus (SLE) on the other. Among CLE subtypes, chronic cutaneous lupus (CCLE) is deemed less likely to be associated with
systemic features. However, 10-20% CCLE will develop SLE throughout their disease course. Little is known regarding the immunological
correlates to the disease progression, which we postulate may be accompanied by the emergence of SLE-associated B cell abnormalities. As
an initial test for our hypothesis, we compared the B cell phenotypes in a cross-sectional analysis among patients with CCLE, SLE with or
without CCLE.

Methods: Patients met SLICC and ACR criteria for the classification of CCLE and SLE. Frozen PBMCs were analyzed by flow cytometry
from healthy controls (HC) (n=23) and patients with primary CCLE (n=60), SLE (n=58) or CCLE with SLE (n=42). B cell subsets were
identified using the following markers: CD19, IgD, CD27, CD38, CD24, CD21, CDl11c¢, 9G4, in addition to CD3 and live/dead staining as
exclusion markers. Frequencies of the various B cell subsets were compared among the groups using ANOVA followed by Tukey’s multiple
comparison statistical tests. To gain a global view of the changes in B cell homeostasis, an unsupervised hierarchical clustering analysis of
the B cell profiles was carried out.

Results: Several B cell abnormalities have been shown in SLE patients compared to the healthy controls, including a contraction of
IgD"CD27" unswitched memory (USM) and an expansion of [gD"CD27- double negative (DN) cells. These observations are replicated in
this study as well. Furthermore, within the DN population, a subset of cells with an activated phenotype (CD11c*CD21", termed DN2) is
significantly expanded in SLE compared to HC. Its counterpart in the IgD*CD27- naive and transitional (N+T) compartment — the
CD11c¢"CD21- activated naive (aN) B cells — is also expanded in SLE, though not statistically different from HC. Interestingly, CCLE
patients share with SLE the characteristic contraction of USM also seen in Sjogren’s and other autoimmune diseases, yet they do not exhibit
the expansion of DN, activated DN2 and aN subsets. Instead, CCLE patients show an expansion of the early transitional (T1+T2) cells.
Globally, an unsupervised hierarchical clustering analysis demonstrates the segregation of HC from SLE (with or without CCLE) on the basis

of their B cell profiles. On the other hand, B cell profiles of CCLE patients are heterogeneous and interspersed between HC and SLE
patients.
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Conclusion: Cross-sectional analysis at baseline reveals that CCLE patients share some SLE abnormalities including contracted USM and
expansion of early transitional B cells, but do not display expansions of activated mature B cells (both naive and isotype switched DN cells),
a phenotype that is frequently observed in SLE patients. Moreover, our study demonstrates that from a B cell standpoint, CCLE is a
heterogeneous condition thereby opening the door to investigations of correlations between distinct B cell profiles and clinical variables and
in particular, with progression to systemic disease. Confirmation awaits the longitudinal follow-up of these patients over the next years.
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Background/Purpose: Targeting IL-23 to treat autoimmune disease and chronic inflammation is currently in development based on its pro-
inflammatory function via regulating the activation of Th17 cells. IL-23 was previously shown to be important for promoting pathogenic

autoantibody production in Fas deficient B6-FasP"/IP" mice, suggesting the positive role of IL-23 in mediating Fas-independent germinal
center (GC) responses. In contrast, the lack of IL-23 did not influence conventional GC formation and IgG anti-CII autoantibodies in type II
collagen immunized DBA/1 mice. We determined if IL-23 could regulate development of GCs and pathogenic autoantibody production in
BXD2 mice.

Methods: The BXD2-IL-23 p/97 mice were generated by 10 generation crossing the B6-p797~ with the BXD2 mice. Serum autoantibodies
were determined by ELISA. GC development was measured by FACS (GL-7 and Fas) and confocal imaging analyses. Autoantibody class

switching was enumerated by the percentage of (IgMIgD™) in GL-7t B cells. Immune complex deposition (IgM and IgG) in kidney was
detected by confocal imaging.

Results: There was lower induction of 7//7a in subpopulations of spleen cells from BXD2-p/97~ mice compared to WT BXD2 mice.

However, unlike BXD2-1/17ra”~ mice, which developed lower levels of both IgM and IgG autoantibodies, BXD2-p797 mice exhibited
significantly elevated titer of total IgM and IgM anti-DNA and RF autoantibodies but significantly lower levels of total IgG and IgG anti-

histone, compared to WT BXD2 mice. Despite the lower circulating IgG autoantibodies, IgG staining was significantly increased in the
glomerulus of BXD2-p/97~ mice compared to BXD2 and normal B6 mice with both an immune complex and linear staining pattern. The
number and size of PNA' GCs and the percent of GL-7"Fas™ GC B cells were increased in BXD2-p197~ mice comparable to WT BXD2
mice. Abnormal GC development kinetics was confirmed by increased conventional isotype switched IgM IgD~ GL7"Fas™ B cells in
BXD2-p197~ mice compared to BXD2 WT mice.

Conclusion: The present findings provide a potential link to consolidate previous findings on the importance of IL-23 in mediating IgG
autoantibody development in B6-Fas?"/IP" mice and the lack of effects in development of IgG anti-CII antibody in CII immunized I1L-23
deficient mice. These results extend the paradigm of IL-23 disease beyond the classical IL23-Th17 axis and suggest IL-23 exhibits a negative
effect on development of classical GC B cells that produce highly pathogenic autoAbs.
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Background/Purpose: Targeting humoral immunity has been proved effective in several inflammatory rheumatic diseases (IRD). Though
clinical trials have shown some efficacy of B-cell depletion in ankylosing spondylitis (AS), results are less convincing. Other studies have
revealed an association between mutations and expression of immune regulatory genes suggesting a B-cell dysfunction in the development
and progression of AS. Yet, there is still lack of data describing B-cell subsets in AS. The study purpose is to assess and compare the
immature, naive and antigen differentiated subsets of peripheral B-cell compartment in AS with those in healthy controls (HC) and other IRD

Methods: Patients with AS, RA and SLE according to respective classification criteria were included. Patients under biologic DMARDS
were not included. Sociodemographic and clinical variables were recorded and blood samples were collected for quantification of
inflammatory markers, immunoglobulin levels and assessment of B-cell immature transitional stages and mature subsets by flow cytometry.
Mann-Whitney and Fisher’s exact test were used for statistical analysis

Results: Overall, 60 patients and 12 HC were included. All patient groups presented similar and rather low levels of inflammation, as
measured by CRP, ESR and immunoglobulins, in addition to a decreased lymphocyte count. There were no differences in the B-cell counts
between AS patients and HC, and both groups had higher B-cell counts than RA and SLE patients. Regarding B-cell subsets, the immature
transitional compartment of AS patients was found in normal range, but not in RA and SLE. The latter presented a significant decrease in all
transitional cell maturity stages (T1-T3). The next step in B-cell differentiation is mature naive cells, also found to be normal in AS and
decreased in RA and SLE. AS patients presented slightly higher counts of CD27+IgD+ MZ-like and class able to switch memory cells with
reference to HC and these cell numbers were found to be low in RA and SLE patients. Switched memory CD27+IgD- B-cells were reduced
in all patient groups, however, only SLE patients presented highly decreased cell levels

Conclusion: We found that while a severe dysfunction is present in the homeostasis of the B-cell compartment in RA and in particular SLE
pts, which are lymphopenic in both immature and mature B-cell compartments, it appears that AS patients are not affected in the same way.
At this stage, functional studies appear to be necessary in order to identify differences in key mechanisms of B cell development and
differentiation that play a role in the aetiology and progression of these inflammatory rheumatic diseases. Our first results, however, establish
that pathophysiological mechanisms involving B-cells clearly differentiate AS from RA and SLE
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AS RA SLE HC

(n=22) | (n=20) n=18) | (n=12)
Male, Female; n (%) |11 (50); 11/9 (45); 11| 5(27.8); |3 (25);9
(50) (55) 13(72.2) | (75)
IAge; median (IQR) 56 (45.8-| 55(51- |44 (37.5- |56 (35.3-
65.5) 65.5) 52.5)* 63.3)

ESR mnvhour 14 (10- | 21 (10.3- 23 (6-34.5)| 11 (8-
29.3) 37.8) 22.5)
CRP mg/dL 1.1 (0.9- {0.98 (0.7-| 0.6 (0.5- -
1.7) 3.2) 1.6)
HLA B27+: n (%) 11 (68.8)

With csDMARS, n (%) | 6 (30) 18 (90) | 15 (83.3) 0
Ig seric levels, mg/dl; median (IQR)

I2G 1165 1021 1140 1033.5
(881.3-] (830.3- |(1003-1325| (823.3-
1247.5)| 1265) 1235)
IgA 230[ 250.5 |[261 (205-| 236.5
(158.8-| (164.3- 323) (150.3-
340)| 315.3) 339.8)
IgM 95.3 (65.6-112 (67.7-[ 103 (60.6- | 122
119.5)| 164.8) 131.5 (71.5-
158.3)
Absolute cell counts/pl blood; median (IQR)
Lymphocytes 1685 1555 |1250 (625-| 2170
(1217 (1097.5- | 1892.5) | (1830-
2007.5)| 2085) 2377)**

Total B-cells (CD20™) [1863(111{ 962 [65.8(20.9-| 182.1
238.6) (50.3- | 116.1)*** | (100.9-
180.6)*** 269.7)

Immature Transitional B-cells (CD5'CD27-IgD"), median (IQR)

CD24"CD38™(T1)| 2.8 (1.8- | 0.6(0.1- | 1.5(0.2- 4.3 (2.3
3.9) 2.7)** 2.8)** 6.5)
CD24""CD38"(T2) | 8.3 (5.1- 1 2.6 (0.2- | 3.0(1.0- 13.7
14.9) 8.0)** 8.0)** (5.7-
18.8)
CD24"CD38™(T3) 9.0(5.5-[22(0.3-| 1.9(0.2- |7.7 (4.1-
17.7) 4.6)** 3.7)%* 12.3)
Mature B-Cells, median (IQR)
CD271gD" (naive) 73.2 (49.7-40.1(19.2-{27.2(11.9-| 78.6
121.7) | 76.9)** | 57.1)1 | (48.4-

163.4)
CD27"TgD" (mem. MZ- [25.9 (13.613.0 3.5-[ 2.6 (1.8- | 189
like) 39.9) | 27.2)* | 9.6)F | (11.2-
27.1)
CD27 1D (switch 188 (122135 (3.9-| 4.9 2.2- | 293
mem.) 37.9) | 37.6) | 17.2)%= | (14.51-
37.9)
CD27TeD(double 24 (18- [3.1(2.0- | 29(1.0- |52 (2.6-
neg.) 5.2) 6.4) 5.0) 8.1)

Mann-Whitney and the Fisher’s exact test were used for comparison between AS and other groups

* p<0.05; **p<0.02; ***p<0.01; +p<0.0001;
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Background/Purpose: Systemic sclerosis (SSc) is a T helper type 2 (Th2)-driven autoimmune disease characterized by vasculopathy and
fibrosis. There are still unmet needs in the management of SSc, however B-cell depletion therapy has recently been reported to be effective
for this disease. Intriguingly here there is no significant correlation between autoantibody titers and the improvement of clinical symptoms,
thus highlighting a novel antibody-independent function of B cells, particularly cytokine production, involved in the pathogenesis of
SSc.Granulocyte-macrophage colony-stimulating factor (GM-CSF) exerts a wide range of biological effects mainly on myeloid cells, and B
cells has recently been reported as another cellular source of GM-CSF that is induced by a Th2 cytokine IL-4. Given a pathological
relevance of Th2 cytokines in SSc and association of GM-CSF with fibrotic processes in various rodent models, in the present study we have
sought to elucidate a role of GM-CSF-producing B cells in this disease.

Methods: B cell subsets in peripheral blood from healthy donors and patients with SSc were enriched by cell sorting and subjected to the
analysis of GM-CSF transcripts and proteins (intracellular staining and ELISA). The relationship between GM-CSF-producing B cells and
the clinical features of SSc was also evaluated. To determine the functional impacts of GM-CSF-producing B cells on myeloid cells, B cells
cultured under Th2 conditions were co-cultured with CD14+ monocytes.

Results: Among a panel of CD4" T cell-derived cytokines, Th2 cytokine IL-4 most significantly induced the generation of GM-CSF-
producing memory B cells, while T follicular helper (Tth) cytokine IL-21 remarkably abrogated this process. Intriguingly TGF-b further
potentiated IL-4-induced GM-CSF production in memory B cells. GM-CSF-producing effector B cells were positive for CD30, a distinct
phenotype from Ab-producing cells induced by IL-21. GM-CSF production in B cells from patients with SSc was more pronounced than that
from healthy donors. This trend was also observed in both naive and memory B cell subsets. A subpopulation of SSc patients with the diffuse
type and concomitant IP, in particular, represented enhanced GM-CSF production in memory B cells. Moreover, B cells cultured under Th2
conditions along with TGF-b facilitated the differentiation from CD14+ monocytes to DC-SIGN+CD1a+CD14-CD86+ cells, a novel DC
subset previously reported in skin of SSc patients and SSc model mice.

Conclusion: Together, these findings suggest that GM-CSF-producing effector B cells is a novel B cell subset and play a critical role in the
pathogenesis of SSc by Ab-independent mechanisms.

Disclosure: K. Higashioka, None; Y. Ota, None; T. Nakayama, None; K. Mishima, None; M. Ayano, None; Y. Kimoto, None; H. Mitoma,
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Background/Purpose: 2-glycoprotein I (B2GPI), a phospholipid-binding protein, binds to apoptotic cells and serves as an antigenic target
for autoantibodies from patients with systemic lupus erythematosus (SLE). Here, we determine whether this paradigm can be extended to
necroptotic cells. Like apoptotic cells, necroptotic cells express phosphatidylserine on their surface and provide a “scaffold” of cellular self-
antigens. We hypothesized that B2GPI should bind to necroptotic cells and serve as a target for anti-3B2GPI autoantibodies from patients with
SLE.

Methods: We established conditions for inducing necroptotic or apoptotic cell death in murine 1929 fibroblast cells. 1929 cells treated with
vehicle served as the viable cell control. Cells were incubated with human f2GPI and murine monoclonal anti-B2GPI IgG antibody (or
isotype control), and bound antibody detected with fluorescently conjugated anti-murine IgG. Similarly, binding of anti-B2GPI autoantibodies
from human sera (or IgG isolated from these sera) was detected using fluorescently conjugated anti-human IgG. Human sera were from
healthy controls and patients who satisfied the ACR classification criteria for SLE. Antibody binding was analyzed by flow cytometry and
confocal microscopy.

Results: Using murine monoclonal anti-B2GPI antibody, we demonstrate that B2GPI binds to necroptotic cells in a similar manner as to
apoptotic cells, but not to viable cells. Cells treated with an irrelevant antigen (serum albumin) or isotype control showed little or no
antibody binding. Confocal microscopy confirmed monoclonal anti-B2GPI antibody staining of the cell surface of both necroptotic and
apoptotic cells. SLE sera positive for anti-B2GPI autoantibodies bound to necroptotic cells and apoptotic cells. In contrast, sera negative for
anti-B2GPI autoantibodies behaved similarly to healthy control sera, and showed little or no binding to necroptotic or apoptotic cells.
Binding of purified IgG from the sera replicated the findings observed with sera.

Conclusion: Our data demonstrate that B2GPI binds to necroptotic cells and can serve as a target for SLE autoantibodies recognizing f2GPL
Based on these findings, we propose that the paradigm of apoptotic cells serving as a “cellular scaffold” of self-antigens in SLE may be
extended to necroptotic cells.
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Background/Purpose: B cells contribute to disease pathophysiology through several mechanisms, including cytokine secretion. A wide
variety of stimuli can activate B cells to produce cytokines including B cell receptor and Toll-like receptor engagement. Recently, numerous
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observations have established the role of metabolic pathways in the diverse array of immune cell functions. It is unknown though how these
metabolic pathways influence B cell cytokine production. We sought to elucidate the metabolic programs required for B cell cytokine
production

Methods: B cells were isolated from the spleens of C57B1/6J mice and activated overnight individually by anti-p antibody, anti-CD40
agonist antibody, poly(I:C), LPS, R484, and CpG. Supernatants were analyzed for the quantification of cytokines using the Milliplex cytokine
kit (EMD Millipore). Real-time analysis of extracellular acidification rates and oxygen consumption rates of activated B cells were
performed using the XF-96 Extracellular Flux Analyzer (Seahorse Bioscience). To assess 3-carbon sources for oxidative phosphorylation,
inhibitors to fatty acid oxidation (etomoxir), pyruvate transfer to mitochondria (UK-5099), and glutamine usage (BPTES) were used. Amino
acids, organic acids, and acylcarnitines were extracted using methanol for targeted metabolomics studies using mass spectroscopy.

Results: CpG stimulation of mouse splenic B cells increased both glycolysis and mitochondrial respiration to a larger extent that by other
stimuli such as LPS or B cell receptor alone. These processes are highly dependent on glutamine, as inhibition of glutaminolysis with BPTES
significantly reduced both processes. Furthermore, glutaminolysis activated mTOR, which was required for glycolysis, mitochondrial
respiration, and ATP production in CpG-activated B cells. Quantitative targeted metabolomic studies confirmed CpG-stimulation drove
increases in intracellular amino acid levels, aerobic glycolysis and TCA cycle intermediates, all of which were reversed in the presence of
BPTES. Production of TNF-a, IL-6, and IL-10 by CpG-stimulated B cells also relied on glutaminolysis and mTOR activation. Interesting,
inhibition of glycolysis alone selectively decreased IL-10 production.

Conclusion: B cells undergo metabolic reprogramming when stimulated with CpG, requiring glutaminolysis and mTOR activation, which
drove aerobic glycolysis, TCA cycling, and ATP production. Cytokine production is intrinsically linked with this reprogramming, although
glycolysis was required for B cell IL-10 production suggesting the possibility that various B cell cytokines differentially rely on specific
metabolic pathways. These data are the among first to demonstrate a relationship between B cell effector function and metabolic
reprogramming, and suggest that B cell cytokine secretion can be manipulated by altering the local metabolic environment. Manipulating
metabolic pathways may represent an interesting therapeutic approach for modulating B cells in autoimmune diseases.
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Consortium, 2.
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Background/Purpose: Rituximab (RTX) has shown clinical efficacy but up to 40 % of RTX treated rheumatoid arthritis (RA) patients are
poor responders (Ann-Rheum-Dis. 2005 Feb;64(2):246-52) and the commonly used RA biomarkers (RF/ACPA) are poor predictors for
therapy response. In this study the autoantibody repertoire analysed on protein macorarrays from RA patients under RTX treatment was
correlated to clinical DAS28 response.

Methods: Screening of RA sera was conducted on 37.830 unique human proteins on protein marcoarrays with sera taken before and 24
weeks after treatment. The autoantibody response of different immunoglobulin classes IgD, IgA, and IgG was recorded and bioinformatically
evaluated. Response was determined according to DAS28 criteria. DAS 28 scores in the responder group before treatment was from 5.4 —
7.8 and in the non-responder group 5,6 — 6,8. We analyzed 26 RA patient sera (9 responder, 7 non-responder and 10 patients with blinded
response classification) investigated the data of found autoantigens in silico and by hierarchical clustering.

Results: In the cohort of 26 patients 1292 different autoantigens (IgD,IgA,IgG) were detected. Using protein array we investigated clusters of
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autoantigen responses that disappeared or developed during RTX treatment of RA patients. RA autoantigenic patterns

before and 6 month after RTX treatment were patient-specific and no relevant autoantigenic cluster was found that was shared between
patients or associated with response. However, RTX reduced the repertoire of autoantibodies after 24 weeks of treatment in the tested RA
patient cohort on average by 60%. RA patients which do not respond are generating on average 63% new autoantibodies. In good responders
to RTX only 5,5% (+/-3%) new autoantibodies can be detected. The IgA and IgG autoantibody

repertoire in the serum after 24 weeks of RTX treatment is reduced (IgA: 41%, IgG :31%) in good responders whereas it is increased (IgA:
1,3%, 1gG: 24%) in non responders to RTX.

Conclusion: After 6 month of RTX treatment the autoantibody repertoire in all good responding RA patients is reduced and non-responders

to RTX change their autoantibody repertoire directed against new but patient specific antigens. The fast rebuilding of functional B cells is
only detected in non-responders to rituximab.

Disclosure: Z. Konthur, None; M. M. Wiemkes, None; T. Hiupl, None; G. R. Burmester, None; K. Skriner, None.

View Abstract and Citation Information Online - h
non-responder-rheumatoid-arthritis-patients-to-generate-new-autoantibody-repertoires-during-treatment

Abstract Number: 40

B-Cell Attracting Chemokine-1 (BCA-1) and Macrophage Inflammatory Protein-3
Alpha (MIP-3a) Act Synergistically in the Recruitment of B Cells in the Rheumatoid
Synovium

Estefania Armas-Gonzalez!, Maria Jests Dominguez—Luisz, Maria Teresa Arce-Franco3, Javier Castro-Hernéndez3, Vanesa Hernandez4,
Sagrario Bustabad®, Alberto Cantabrana-Alutiz® and Federico Diaz-Gonzélez’, ! Universidad de La Laguna, Departamento de Medicina
Fisica y Farmacologia, Facultad de Medicina, La Laguna, Tenerife, Spain, 2Laboratorio de Reumatologia. Hospital Universitario de
Canarias, La Laguna, Spain, 3Laboratorio de Reumatologia. Hospital Universitario de Canarias, La Laguna, Tenerife, Spain, 4Rheumat010gy,
Servicio de Reumatologia. Hospital Universitario de Canarias, S/C Tenerife, Spain, Rheumatology, Servicio de Reumatologia. Hospital
Universitario de Canarias, La Laguna, Tenerife, Spain, ®Servicio de Reumatologia. Hospital Universitario Nuestra Sefiora de Candelaria, La
Laguna, Tenerife, Spain, ’Servicio de Reumatologia. Hospital Universitario de Canarias, Santa Cruz de Tenerife, Spain

First publication: September 18, 2017

SESSION INFORMATION

Session Date: Sunday, November 5, 2017

Session Title: B Cell Biology and Targets in Autoimmune Disease Poster
Session Type: ACR Poster Session A

Session Time: 9:00AM-11:00AM

Background/Purpose: B cells are recognized as key players in the pathogenesis of rheumatoid arthritis (AR) through the production of
autoantibodies, the local production of proinflammatory soluble factors and, when acting as antigen-presenting cells, the regulation of T-cell
functions. Experimental evidence suggests that B cells should migrate to and accumulate within the synovial microenvironment to exert their
pathogenic action in RA. However, little is known about the driving force responsible for the recruitment of B cells in the rheumatoid
synovium. Chemokines and their receptors expressed in leucocytes help to control the selective migration and activation of inflammatory
cells in the inflamed synovium. Objective: to determine the chemokine or chemokines responsible for the recruitment of B cells in the
rheumatoid synovium.

Methods: Surface expression levels of CD27, CCR1, CCR2, CCR3, CCR4, CCRS5, CCR6, CCR7, CXCR2, CXCR4, CXCR5 and CXCR7
were assessed by double- or triple-staining flow cytometry analysis in CD20+ mononuclear cells isolated by Ficoll-gradient from the
peripheral blood (PB) and synovial fluid (SF) of 15 RA patients. In a sample of patients, the total expression (intra- and extracellular) of
specific chemokine receptors was analyzed by flow cytometry in CD20+ cells PB and SF permeabilized mononuclear cells from PB and SF.
Transwell experiments were used to study the synergism and migration capabilities of negatively immunoselected PB B-cells from normal
donors or in CD20+ mononuclear cells from PB and SF of RA patients in response to a single chemokine or a mix of two chemokines.

Results: B cells from the SF of RA patients showed a significant increase in the surface expression of CCR1 (2.1« 0.1-fold), CCR2 (2.4+0.2
fold), CCR4 (6+2 fold), CCRS (240.1 fold) and CXCR4 (2.5+0.8-fold) with respect to PB. Remarkably, SF B cells expressed consistently
lower amounts of CXCRS5 (0.15+0.05 fold, p<0.01), CXCR?7 (0.7+0.1 fold, p<0.05) and CCR6 (0.75+0.1 fold, p<0.05) with respect to PB.
This differential pattern of chemokine receptor expression was not modified by the previous contact of B cells with antigen, as assessed by
CD27 expression levels. Flow cytometry results showed a relative increase in the expression of CXCRS5 and CCR6 in permeabilized CD20+
cells from SF compared to those from PB, which suggests that both receptors undergo cell internalization in B cells that migrate to the
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rheumatoid synovium. In Transwell experiments, MIP-3a and BCA-1, ligands of CCR6 and CXCRS, respectively, caused a significantly
higher migration on B cells from PB than in those from the SF of RA patients. Together, the two chemokines synergistically increased B cells
migration from PB but not from SF.

Conclusion: B cells present in the synovial microenvironment of patients with RA down-regulate the surface expression of CXCRS, CCR6
and CXCR7 via an internalization mechanism. Individually, BCA-1 and MIP-3a show higher chemoattractant effects in B cells from PB
versus those from SF, while together they exert a synergistic effect in B cells from PB, but not from SF. These results suggest that BCA-1 and
MIP-3a might play major roles in RA pathogenesis by acting synergistically in the accumulation of B lymphocytes within the inflamed
synovium.

Disclosure: E. Armas-Gonzalez, None; M. J. Dominguez-Luis, None; M. T. Arce-Franco, None; J. Castro-Hernandez, None; V.
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Background/Purpose : We investigated 194 individuals with SADs (38 primary Sjogren’s syndrome (pSS), 47 rheumatoid arthritis (RA), 46
systemic lupus erythematosus (SLE), 42 systemic sclerosis (SSc) and 21 undifferentiated connective tissue disease (UCTD) patients) and 53
healthy controls (HCs) to determine whether a fine flow cytometry analysis of T and B cell distribution in whole blood could cluster
individuals according to disease diagnosis.

Methods: Two flow cytometry panels were designed. The first panel was dedicated to T cells and combined CD57, CD45RA, CD62L,
CD27, CD38, CD3, CD4 and CD8 mAbs. The second panel was dedicated to B cells and combined IgD, TACIL, CD27, CDS5, CD38, CD19
and CD24 mAbs. A classical manual gating strategy and the Flow-clustering without K (FLOCK) investigation, a density-based clustering
approach to algorithmically identify relevant cell populations from multiple samples in an unbiased fashion, were used.

Results: The manual gating strategy allows the identification of 17 distinct lymphocyte subsets. The prediction of the different SADs was
determined by discriminant function analysis (DFA). No clustering was found. The FLOCK exploration of the merged HCs identifies 85
distinct subsets of lymphocytes used as reference when compared to SADs . The DFA analysis clearly clusters the HCs and the patients
according to each SAD (see figure below).
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When compared to HCs, the pSS signature was discriminated by an increase in IgDhiCD24hiCD38hiCD27'TACI'CD5hi transitional B cells,
and an increase of CD45RATCD27°CD62L19-CD57 effector CD8' T cells.

The SLE signature was discriminated by an increase in IgD'CD241°CD38‘CD27‘TACFCD5‘ memory like B cells, an increase in
CD45RA"CD62L"CD38M activated central memory CD4" T cells.

The RA signature was discriminated by an increase in IgDhiCD241°CD38‘CD27'TACFCD5‘ unactivated mature naive B cells and a
decrease in CD45RATCD62L CD38M naive CD8™ T cells.

The SSc signature was discriminated by a decrease in CD45RATCD62LYCD3 8hi naive CD8' T cells.

Interestingly, patients with UCTD were distributed among the different clusters (28% with HC, 29% with SLE, 29% with SSc, 9% with RA
and 5% with pSS clusters).

Conclusion: A fine bioinformatical flow cytometry analysis of T and B cell subsets clusterizes patients and HCs suggesting that each SAD
can be associated with abnormal specific phenotypical distributions that could be helpful in the diagnosis.

This work has received support from the EU/EFPIA Innovative Medicines Initiative Joint Undertaking PRECISESADS grant n°
115565.www.precisesads.eu
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Background/Purpose: Systemic lupus erythematosus (SLE) is a multi-systemic autoimmune disease characterized by B cell hyperactivation
and the production of autoantibodies. Histone deacetylase, Sirtuinl (Sirtl) has been shown to play a role in regulation of inflammation. Sirtl
deficiency results in the development of lupus-like disease in mice, including the production of anti-nuclear antibody.Resveratrol (trans-
3.,4',5-trihydroxystilbene), a natural polyphenolic phytoalexins, is a potent activator of Sirtl. Our study was conducted to determine the
expression of Sirtl in B cells in SLE patients and further test the effects of resveratrol on B cell activation and auto-Ab production in
pristane-induced mouse lupus model.
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Methods: Flow cytometry and real-time PCR were used to analyze the expression of Sirtl. Sirtl signaling was modulated with the Sirtl
agonist resveratrol. BALB/c mice were given 0.5 ml of pristane on day 1 by intraperitoneal injection to induce the lupus-like disease and on
day 2 the mice received various doses of resveratrol. CD19+ B cells were isolated from the spleen mononuclear cells of the pristane-
induced lupus mice and cultured with or without resveratrol in vitro for 3-5 days and B cell activation, plasma B cell differentiation and
Prdml gene expression were assessed by flow cytometry or real-time PCR.

Results: The expression of Sirtl in CD19"B cells of SLE patients was significantly decreased when compared to healthy donors (p=0.0071).
The expression of Sirtl negatively correlated with CD19+ B cell frequencies (p=0.0008). In pristane-induced lupus mice, Sirtl activator-
resveratrol dramatically decreased the expression of CD69, CD80, CD86 expression of B lymphocytes in a dose-dependent manner.
Resveratrol significantly inhibited CDI138+ plasma cell differentiation of B lymphocytes after stimulation with LPS plus anti-CD40 antibody.
Finally, resveratrol significantly inhibited the expression of PRDM1(gene encoding Blimp-1) mRNA in B-cells.

Conclusion: Sirtl is downregulated in SLE patients. The use of resveratrol, Sirtl agonist may present a novel approach for treatment of SLE
by inhibiting B cell activation and plasma cell differentiation.

Disclosure: T. Wang, None; X. Song, None; X. Luo, None; M. Li, None; X. Zeng, None.
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Background/Purpose:

A single risk haplotype spanning UBE2L3 is strongly associated with SLE and multiple autoimmune diseases. The E2 ubiquitin-conjugating
enzyme UBE2L3 regulates TNFa and CD40 induced NF-kB activation via regulation of the Linear Ubiquitination Chain Assembly Complex
(LUBAC). We have shown that the UBE2L3 risk allele correlates with plasmablast and plasma cell expansion in SLE individuals by
regulating NF-«xB activation in B cells. Dimethyl Fumarate (DMF), a current oral therapy for multiple sclerosis and psoriasis, has been
recently identified as a UBE2L3 inhibitor. Given the known role of excessive TLR7 signalling in SLE, we aimed to determine the effect of
UBE2L3 and linear ubiquitination on TLR7 signalling and to explore whether UBE2L3-mediated plasmablast differentiation can be inhibited
by DMF.

Methods:

Transient overexpression and shRNA silencing were used in TLR7-HEK293 NF-kB reporter cell line to investigate the effect of
UBE2L3/LUBAC on NF-kB activation, gene expression by qPCR and IL-8 secretion by ELISA. Western blot was used to measure linear
ubiquitin chain polymerisation, confirmed by confocal microscopy. DMF was administered to CD19+ peripheral blood human B cells
cultured in the presence of resiquimod, IFNa, or both for up to 7 days. B cell viability, activation, differentiation and proliferation were
analysed by flow cytometry. Immunoglobulin secretion was quantified by ELISA and ANA detected by Hep2 immunofluorescence assay.
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Results:

Overexpression of catalytically active LUBAC components increased TLR7-induced NF-kB activation by reporter assay. NF-kB activation,
NF-«B target gene expression by qPCR and IL-8 secretion were further enhanced by co-overexpression of UBE2L3 with LUBAC, basally
and after TLR7 stimulation, but was abolished by dominant negative mutant UBE2L3(C86S) or HOIP(C885S), and in UBE2L3 silenced cells.
TLR7 engagement triggered accumulation of linear ubiquitin chains comparable to TNFa. DMF exerted a dose-dependent suppression of NF-
kB activation following TLR7 engagement. DMF reduced human primary B cell survival, and suppressed proliferation of switched and
unswitched CD27" memory B cells. DMF inhibited TLR7 stimulated immunoglobulin secretion by in vitro differentiated B cells. Co-
stimulation of B cells with TLR7 ligand resiquimod and IFNa induced anti-nuclear autoantibody production which was suppressed by DMF.

Conclusion:

Our results establish that linear ubiquitination and UBE2L3 regulate TLR7 activation of NF-«B. Silencing UBE2L3/LUBAC, use of dominant
negative mutant UBE2L3 or HOIP, or use of the UBE2L3 inhibitor DMF suppressed TLR7 driven NF-kB activation. Excessive TLR7
signalling has been linked to SLE development by impaired checkpoint permissiveness in autoreactive B cells, leading to autoantibody
production in the context of type I interferon. DMF demonstrated potent suppression of CD27" memory B cell differentiation and inhibited
TLR7 and IFNa induced autoantibody production. These results suggest that there may be a role for repositioning DMF in the treatment of
SLE and autoantibody driven autoimmune diseases.

Disclosure: D. Mauro, None; V. Tsang, None; I. A. Clayton-Lucey, None; S. Pagani, None; F. Alam, None; E. Pontarini, None; A.
Nerviani, None; A. Pakozdi, None; A. Cove-Smith, None; R. Rajakariar, None; D. Pyne, None; T. J. Vyse, None; C. Pitzalis, None; M.
J. Lewis, None.
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Background/Purpose: We previously showed that up to 40% of RA synovial recombinant monoclonal antibodies (RA-rmAbs) generated
from germinal center-like structure (GC-LS+) RA synovium recognize citrullinated antigens contained in neutrophils extracellular traps
(NETs) (1). The cellular source of other potential autoantigens targeted by the majority of locally differentiated B cells remains undefined.
Recently, RA-fibroblast-like synoviocytes (RA-FLS) have been implicated in the release of citrullinated antigens (2, 3). However, whether
these cells are targeted by RA-rmAbs is still unknown. Here, we aimed to define i) the RA-rmAbs immunoreactivity towards RA-FLS and ii)
identify potential stromal-derived autoantigens.

Methods: 67 RA-rmAbs were generated from single CD19+ B cells FACS-sorted from fresh synovial cell suspensions following IgVy+Vy,
genes cloning (1). RA-rmAbs were tested by means of 1) cell-based immunofluorescence assays with FLS of RA patients and controls
(osteoarthritis (OA)-FLS and RA-dermal fibroblast (RA-DF)), ii) co-localization with stromal specific markers and iii) immunoenzymatic
tests with co-localizing antigens. Control rmAbs were also used (Sjogren’s syndrome/healthy donor-IgG rmAbs).

Results: Immunofluorescence on RA-FLS demonstrated reactivity of 22.4% of RA-rmAbs (15/67 rmAbs) towards FLS. Only 4 rmAbs out of
15 were binding both FLS and NETs components. For some RA-rmAbs this reactivity was not specific to RA-FLS since it was also

observed for OA-FLS (3% rmAbs). Interestingly, strong co-localization was observed with calreticulin (CRT) which has been shown to bind
the RA shared-epitope (SE) ligand and to increase the signalling pathway activated by the SE ligand in its citrullinated form (3). When tested
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in ELISA for native vs cit-CRT, 20% (14/67 rmAbs) of the FLS-reactive RA clones showed binding to CRT with 6 out of 14 RA-rmAbs
displaying increased immunoreactivity towards cit-CRT. Controls rmAbs showed no reactivity to either FLS or CRT. RA-rmAbs binding to
CRT was further confirmed in western blot immunoassays.

Conclusion: Here, we provide novel evidence that a subset of locally differentiated B cells within RA synovial GC-LS can react towards
RA-FLS derived antigens. Preliminary data suggest that part of this reactivity is directed towards CRT. Identification of immunodominant
epitopes within CRT is under investigations.

References:
(1) Corsiero et al, ARD 2015
(2) Sorice et al, Rheumatology 2016

(3) Ling et al, AR 2013
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Background/Purpose:

CD40/CD40L is a cornerstone pathway for both innate and adaptive immune responses and a suitable target for autoimmune diseases
including Sjogren’s. BIIB063 is a high affinity MAb, engineered to reduce Fc effector function and avoid half antibody formation in vivo
(IgG4P). BIIB063 has the potential to inhibit germinal center formation, immunoglobulin class switching, T cell activation and cytokine
release with a potent inhibition of inflammation and autoimmunity. The results of the first in human and the GLP-toxicology findings are
presented.

Methods:

In the single ascending dose (SAD) study, 58 healthy volunteers (HV) subjects were assigned to 8 cohorts. Seven cohorts of 4, 6, or 8
subjects were planned to receive increasing single IV doses of BIIB063 (0.003, 0.03, 0.3, 1, 3, 10, and 20 mg/kg) or placebo. One cohort of
8 subjects was planned to receive a single 150 mg SC dose of BIIB063 or placebo. Staggered dosing was used within each cohort to ensure
subject safety. Blood samples were analyzed by ELISA for PK and ADA, and flow cytometry for the PD measure of CD40 receptor
occupancy (RO). Safety data, including adverse events (AEs) and laboratory tests, were collected. A 26-Week SC and IV Toxicity Study in
Cynomolgus Monkeys with a 16-Week Recovery Period was conducted; animals received 10, 30 or 150 mg/kg BIIB063 twice monthly.

Results:

In the SAD study, a total of 29 subjects had been enrolled when the study was voluntarily put on hold due to findings from the ongoing 26-
week toxicology study where 4 unscheduled terminations occurred. A thorough investigation revealed Immune complex (IgM-1gG4) deposits
in multiple organs of affected animals, consistent with a type 3 hypersensitivity. This reaction occurred in 44% animals irrespective of the
dose level and no NOAEL could be established. .

In the SAD, BIIB063 serum concentrations for the lowest two doses (0.003-0.03 mg/kg), were below the LLOQ. BIIB063 Cmax and AUCinf
ranged from 3.7 to 22 ug/mL and 100 to 1880 hr*ug/mL following doses of 0.3 and 1 mg/kg, respectively. BIIB063 showed nonlinear PKs
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and a dose-dependent CD40 RO and RO duration. There was no significant RO of CD40 at dose levels of BIIB063 <0.3 mg/kg, while full
CD40 RO was observed at doses of 0.3 and 1 mg/kg. CD40 RO declined within 96 hr for the 0.3mg/kg dose while CD40 RO lasted 8 days
for the 1 mg/kg dose. BIIB063 was generally well tolerated.

No ADA was observed in the 0.003-0.03 mg/kg cohorts where serum concentrations of drug were undetectable, while 67% - 100% subjects
had positive ADA in the 0.3-1 mg/Kg cohorts. Interestingly, ADA responses were typically detected several weeks after BIIB063 drug
clearance, and in the absence of CD40RO. Hence, the potential impact of ADA on PK and PD was undeterminable.

Conclusion:

BIIB063 administered to HV exhibited a PK profile consistent with an [gG4 molecule. Target engagement as measured by CD40 RO was
clearly demonstrated and its duration was dose dependent. ADA response was present in the higher doses cohorts in the SAD. The
preclinical toxicology findings and the high immunogenicity of BIIB063 led to the voluntary discontinuation of the trial.

Disclosure: C. Musselli, Biogen Idec, 1,Biogen Idec, 3; C. Harper, Biogen Idec, 3,Biogen Idec, 1; L. Burkly, Biogen Idec, 3; J. Lane,
Biogen Idec, 3,Biogen Idec, 1; C. Chen, Biogen Idec, 3,Biogen Idec, 1; D. Donaldson, Biogen Idec, 1,Biogen Idec, 3; M. Arefayene, Biogen
Idec, 1,Biogen Idec, 3; K. Smirnakis, Biogen Idec, 1,Biogen Idec, 3; D. Mehta, Biogen Idec, 1,Biogen Idec, 3; D. Morris, Biogen Idec,
1,Biogen Idec, 3; N. Franchimont, Biogen Idec, 3,Biogen Idec, 1.
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Background/Purpose:

Heavy and light chain gene usage and mutational analyses of the Ig variable regions (V-regions) enable the identification of gene usage within
B cell populations. Within the context of antibody secreting cells (ASC) isolated from the minor salivary glands of Sjogren’s syndrome (SS)
patients it may give clues to the loss of tolerance that leads to the genesis of autoreactive cells described in these patients.

Methods:

Fourteen subjects were included in this study. Each had symptomatic dry eyes and mouth; 8 subjects met American/European Consensus
Group (AECG) primary SS criteria and 1 subject also met the American College of Rheumatology criteria for SLE. Six subjects that did not
meet the SS classification criteria (DNMC) served as sicca controls. Labial salivary glands were collected, ASCs were isolated and single-
cell sorted using a new method that allows for probing of both kappa and lambda light chains within in the same single cells in rare
populations. Cells were sequenced and analyzed for V-region gene usage.

Results:
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We identified a total of 83 unique heavy/light chain pairs from the SS patient group and 21 from the DNMC control group. No significant
differences in the VH- or JH- gene-family usage were noted between SS or DNMC. The Ig Vi family usage in both the SS patient and DNMC
control groups was dominated by the V33 and V4 gene families and Jyy4 was the predominant Jyj gene family used by both groups. The light
chain analysis revealed that kappa variable region (Vk) gene families, Vi1 and Vi3, were the most frequently used in both groups. The kappa
joining (Jx) gene analysis revealed that J-genes, Jk-1 through Jk-5, were represented in sequences from both groups. The light chain sequence
analyses also revealed the incidence of secondary light chain editing in the sequences from 2 pSS subjects and one DNMC, indicated by
clonally related heavy chains with different light chain usage. These light chain sequences were unique and not found in any of the other pairs
utilized by any of the other subjects. In addition, allelic inclusion, or 1 heavy chain with 2 distinct light chains within the same cell, was
identified in 2 instances from the ASCs isolated from one pSS patient. In each case, both a kappa and a lambda light chain sequence were
amplified from the same cell.

Conclusion:

In summary, we have developed an improved method for the isolation, characterization and mAb production for rare B cells populations,
which has provided data suggesting ASC light chain editing and allelic inclusion not previously reported in SS.

Disclosure: K. A. Koelsch, None; K. Smith, None; A. Rasmussen, None; C. E. Kaufman, None; D. M. Lewis, None; L. Radfar, None; C.
J. Lessard, None; B. T. Kurien, None; J. A. James, None; K. L. Sivils, None; A. D. Farris, None; R. H. Scofield, None.
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Background/Purpose:

Claudins (Cldns) are well-established components of tight junctions (TJs) that play a pivotal role in the modulation of paracellular
permeability. Several studies have explored the physiologic aspects of Cldn family members in bone metabolism. However, the effect of
Cldnl1, a major component of central nervous system myelin, on bone homeostasis has not been reported. this study was performed to
identify the effects of Cldn on bone metabolism via regulation of osteoclast and osteoblast differentiation and their function

Methods:

We performed various in vitro and in vivo studies using gain- and loss-of function of Cldn11 that is belong to the Cldn group. Osteoclast
formation from bone marrow cells (BMC) and Osteoblast formation was evaluated in specific condition with over-expression or down-
regulation of Cldnl 1. The expression of osteoclast associated gene and osteoblast related gene mRNA were assessed by RT-PCR. The levels
of c-fos and NFATc1 protein were assessed by western blot. Also the mitogen-activated protein (MAPK)s and important signal pathways
were measured using Western blot analysis. Osteoclast function was evaluated with resorption pit assay and osteoblastic effects of Cldnl 1
was evaluated with new bone formation of mouse calvaria. With LPS and co-treated Recombinant protein of Cldnl1 on mouse calvaria, we
evaluated the effects of Cldnl 1 on LPS induced bone loss by using histologic analysis.

Results:
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We found that Cldnl1 played a negative role in receptor activator of nuclear factor kappa B ligand dependent osteoclast (OC) differentiation
by downregulating the phosphorylated form of extracellular signal-regulated kinase (ERK), Bruton’s tyrosine kinase, and phospholipase C
gamma 2, in turn impeding c-Fos and nuclear factor of activated T cells c1 expression. Osteoblast (OB) differentiation by positive feedback
of Cldnl1 was achieved through the phosphorylation of Smad1/5/8, ERK, and c-Jun amino-terminal kinase. Importantly, this Cldnl11-
dependent dual event arose from targeting EphrinB2 ligand reverse signaling into OC and EphB4 receptor forward signaling into OB. In
agreement with these in vitro effects, subcutaneous injection of Cldnl 1 recombinant protein exerted similar effects on local calvarial regions
in mice.

Conclusion:

These findings suggest that Cldnl1 is a novel regulator in bone homeostasis.

Disclosure: J. M. Baek, None; C. H. Chung, None; J. Y. Kim, None; W. H. Yoo, None; Y. Choi, None; C. Lee, None; M. S. Lee, None.
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Background/Purpose: Osteochondral unit is a bio composite responsible for an optimal distribution of load during movements and axial
compression of a joint. Any alteration of tissue mechanical properties (cartilage or bone) could interfere with an optimal function. One
obvious question is to understand whether alteration of subchondral bone turnover (i.e. quality) could affect cartilage quality and thus
represent a potential risk of OA development.

Methods:

To verify this hypothesis, 15 adult female rats where ovariectomized (OVX, n=10) or SHAM operated (n=5). One group of OVX rats was
treated for 8 weeks with pamidronate (APD) at dose of 0.6 mg/kg, 5 days/mo SC to inhibit the increase of bone turnover, and the other two
groups received the solvent. At the end of the study, distal femurs were harvested. Bio-indentations (CSM, Switzerland) were performed at
the level of the medial condyle at three different area submitted physiologically to different mechanical loading. Elastic modulus (MPa) and
indentation depth (mM) were recorded, using different load from 0.05 to 8 mN. Indentation depths were located in the upper third of the
®
)

hyaline cartilage. Cartilage thickness was evaluated by contrast enhanced computed tomography with ionic contrast agent using (Hexabrix
at the site of indentation as well as subchondral bone micro architecture. Blood and urine were collected to evaluate bone turnover using
measurement of osteocalcin and deoxypyridinoline excretion. Values are meantSEM; significance of differences was obtained using an
ANOVA.

Results:
SHAM (n=5) OVX (n=5) OVXTAPD
(n=5)

Pyridinolines/Creat 23.81 +3.03° 6181%32f 26.8 £2.83°
BV/TV (%) 48.0+3.0° 35.0+£1.7% 48.7+34°

0.074 £ 0.063 + 0.079 £

Tb.Th (mm) 0.003° 0.002* 0.004°
Modulus (MPa) 2.72+0.22° 1.58+£0.14* 3.19+0.32°

Indentation Depth

15.87 4 1.12° 23.7+1.22% 12.5+0.88%
(mm)
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* versus sham, ° versus OVX (ANOVA)

An increment of markers of bone turnover was observed in OVX rats and was fully prevented by APD administration. OVX resulted in
alteration of bone microarchitecture of the subchondral bone as demonstrated by a reduce bone volume (BV/TV) and trabecular thickness
(Tb.Th); all these alterations were fully prevented by APD administration. Hyaline and mineralized cartilage thicknesses were not affected
by OVX nor by APD treatments. OVX was associated with alteration of cartilage tissue quality as indicated by a decreased of modulus and
increased indentation depth. All these alterations were fully prevented by APD treatment preventing the increment in subchondral bone
turnover.

Conclusion:
All together these results demonstrate that in rat, an increment of subchondral bone turnover and/or alteration of the local micro architecture

is associated with degradation of the cartilage tissue quality independently of the estrogen deficiency. These results underline the crucial role
plays by subchondral bone as “regulator” of cartilage quality.

Disclosure: C. Lavet, None; I. Badoud, None; P. Ammann, None.
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Background/Purpose: Mesenchymal stem cells are multipotent stromal cells that can differentiate into tissue-specific lineages, such as
osteocytes and chondrocytes. Their multipotency has made them an intriguing candidate for potential cellular therapy for rheumatic and
musculoskeletal diseases; however, a substantial improvement in the understanding of the intracellular signaling, function, and regulation of
mesenchymal stem cells is warranted before therapeutic use. Our data suggest G protein-coupled receptor kinase 3 (GRK3) functions as a
negative regulator of G protein-coupled receptor (GPCR) signaling of sphingosine- 1-phosphate receptor (S1PR) on bone marrow-derived
mesenchymal stem cells (BmMSCs) and lack of such regulation alters BmMSC functionality.

Methods: BmMSCs were isolated from GRK3-deficient (Grk3-/-) and wildtype mice for evaluations of differentiation (chondrogenic,
adipogenic, and osteogenic), CXCLI12 secretion (ELISA), and proliferation (CCKS8 assay). To better understand the functional differences
noted with Grk3-/- BmMSCs, we investigated GPCR signaling through S1PR stimulation (ERK1/2 western blot). GRK3 B-arrestin
recruitment to SIPR1 was demonstrated by TANGO, and S1PR1 internalization was determined by flow cytometry quantification of surface
receptor expression.

Results: Grk3-/- BmMSCs have enhanced proliferation and osteogenic differentiation ex vivo compared to wildtype BmMSCs in identical
culture conditions and passages. Grk3-/- BmMSCs also secrete more CXCL12, an essential chemokine for hematopoietic stem and progenitor
development, and Grk3-/- mice have increased hematopoietic cell numbers isolated from the bone marrow. However, Grk3-/- mice do not
show enhanced trabecular or cortical bone density, which suggest GRK3 deficiency in BmMSCs may have more pronounced effects on
hematopoiesis as opposed to mature bone development in vivo. Both Grk3-/- BmMSC proliferation and osteogenic differentiation were
reduced to wildtype level upon sphingosine kinase inhibitor treatment, and Grk3-/- BmMSCs have sustained ERK1/2 signaling upon
stimulation of S1PR with S1P ligand. In addition, we report GRK3 recruits B-arrestin to the C-terminus of SIPR1, and we demonstrate
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BmMSCs lacking GRK3 regulation have impaired S1PR1 internalization.

Conclusion: Our work suggests GRK3 regulates SIPR on BmMSCs and lack of such regulation induces increased cellular proliferation and
osteogenic differentiation, indicating GRK3 may serve as a potential therapeutic target to alter BmMSC functionality.

Disclosure: J. M. Brozowski, None; R. G. Timoshchenko, None; D. S. Serafin, None; J. Koontz, None; B. Allyn, None; A. M. Eudy,
None; T. Harris, None; D. Abraham, None; C. T. Rubin, None; J. Rubin, None; N. Allbritton, None; M. J. Billard, None; T. K. Tarrant,
None.
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Background/Purpose:

Protein biomarkers are widely used in clinical studies to assess drug efficacy, such as bone and cartilage turnover markers in osteoarthritis or
rheumatoid arthritis clinical studies. In most of these clinical studies it is highly recommended to analyze as many visits, including all follow-
up visits, at the same time, often requiring sample storage below -70°C for an extended period of time. Thus, determination of long-term
stability of the biomarkers upon storage is critical.

Typically, long-term stability is measured in samples with a baseline assessment before storage in order to determine the nominal value.
Subsequently, samples are assessed in the same condition at frequent intervals, covering different storage periods. However, this method
requires numerous samples with a large volume, which is often challenging to obtain. Thus, we suggest an alternative approach by monitoring
in-house quality control (QCs) as indication of analyte stability.

Methods:

We investigated the long-term stability of the most widely analyzed serum biomarkers in musculoskeletal related clinical trials:
carboxyterminal of type 1 collagen (S-CTX-I), osteocalcin (S-OC), aminoterminal propeptide of type 1 collagen (S-PINP), and
metalloproteinases 3 and 9 (S-Total-MMP-3 and S-MMP-9). At least 12 serum samples were assayed at baseline and re-assayed after a
storage period. Subsequent results were compared to baseline.

Additionally, we monitored the performance of our in-house QC samples for the same biomarkers and compared the data with the stability
data previously determined. Urinary carboxyterminal telopeptide of type 2 collagen (U-CTX-II) long-term stability was assessed in samples
after QC monitoring to validate our approach. QC monitoring was also performed for serum cartilage oligomeric matrix protein (S-COMP),
another cartilage turnover marker.

An analyte is considered stable when the coefficient of variation (CV) and the accuracy (variation from target value) of the QC results are
inferior to + 15%.

Results:
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S-CTX-1 S-0C S-PINP S-Total MMP-3 S-MMP-9 U-CTX-1I
Serum p- N-MIDA Total PINP, Quantikine® Quantikine® Urine CartiLaps®
Method of Osteocalcin, Human total EIA,
. CrossLaps, Roche Roche Human MMP-9, . .
analysis Diacnostics Roche Diacnostics MMP-3, R&D R&D Svstems. Inc Immunodiagnostic
&N Diagnostics & Systems, Inc Y ’ System, Ltd.
Mean variation
(%; absolute 12.4 5.8 5.1 6.7 9.7 9.8
value)
Off limit
8/30 2/78 0/37 2/12 6/28 6/29
(CV >15%)
Stability at -
O
7.0 C. Until 3 years Until 8 years Until 3 years | Until 3.5 years | Until 18 months | Until 55 months
(validation
method)
QC r;l:rl;(l)t((lmng 30 months 37 months 39 months 22 months 11 months 37 months
Number of QCs 6 5 6 4 4 4
Q(Sgs/ﬁ;‘“ 0.067103.89 | 435t0185.0 | 14.461t0844.5 | 6.2291056.72 | 277.510960.9 | 1.091 to 6.843
QCs CV (%) 3.610 8.5 34t05.2 1.8t0 6.1 7.6109.7 10.2 to 14.1 8.4t09.4
QC:s variation _ ) ) ) )
with target (%) 7.6 10 6.9 6210 1.5 8.4t0 10.7 4.0t03.5 0.5t05.2 610 6.8
Stab]ht).’ ba.s ed 39 months 37 months 39 months 22 months 11 months 37 months
on monitoring
Consistency
with stability YES YES YES YES YES YES
data
S-COMP
QCs S21 S22
Period 19 months 19 months
Method of analysis COMP® ELISA, AnaMar Medical
Number of assay 106 106
Target value (U/L) 11.08 14.44
Mean (U/L) 10.92 14.06
SD (U/L) 0.92 1.27
CV (%) 8.4 9
Accuracy (%) -1.5 -2.6
Stability indication Stable until 19 months
Conclusion:

Assay analysis of protein biomarkers for clinical trials require a very stringent and robust quality process, which is based on the use of
independent, endogenous QC samples throughout the complete duration of the clinical trial. We proved that long-term stability for biomarkers
can be assessed by monitoring in-house QCs as confirmed by the U-CTX-II results.

Thus, based on the data obtained during QC monitoring for S-COMP we suggest that this marker is stable up to 19 months below -70°C.
However, these data should be confirmed by a standard validation stability test.

Disclosure: Y. Lhoste, Bioclinica Lab, 3; V. Di Cataldo, Bioclinica Lab, 3; P. Vergnaud, Bioclinica Lab, 3; T. Schubert, Bioclinica Lab,
3.
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Background/Purpose: Aberrant infrapatellar fat metabolism is a prominent feature that exacerbates inflammation and fibrosis relative to
joint deterioration during osteoarthritis (OA). Irisin, a secretory subunit of fibronectin type IIl domain containing 5 (FNDCS5), is found to
regulate adipose morphogenesis, energy expenditure, skeletal muscle, and bone metabolism. This study is undertaken to investigate the
association of Irisin expression and end-stage knee OA and verify whether Irisin signaling changed infrapatellar fat remodeling and joint
homeostasis in the progression of OA.

Methods: Injured articular specimens were harvested from 19 patients with end-stage knee OA and 11 patients with femoral neck fracture
(non-OA) who required total hip arthroplasty. Knee joints in mice that overexpressed FNDC5 were subjected to suprapatellar injection of
collagenase to provoke OA. Expressions of Irisin, adipokines, and MMPs were probed with RT-quantitative PCR. Infrapatellar adiposity,
cartilage damage, and synovial integrity were verified with histomorphometry and immunohistochemistry. Irisin recombinant protein was
produced for the treatment of collagenase-affected knees.

Results: Infrapatellar adipose and synovial tissues instead of articular cartilage exhibited distinguishable Irisin immunostaining. Injured
specimens from the end