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Background: ANCA-associated vasculitides (AAV) are characterized by recur-
rent, chronic small vessel inflammation and deleterious organ damage. The main 
targets of ANCA are myeloperoxidase (MPO) and proteinase 3 (PR3). ANCA, B 
cells and the complement system are crucial to AAV pathogenesis, as evidenced 
by the clinical benefit of B cell depletion with rituximab and, more recently, the 
C5a receptor antagonist avacopan. While ANCA in serum have been studied 
extensively, phenotypic and functional characteristics of the underlying B cell 
responses remain largely unknown.
Objectives: To develop a flow cytometry-based technique for identifying 
MPO-specific B cells in the circulation of MPO-positive AAV patients in order 
to characterize this B cell response and its potential contribution to disease 
pathogenesis.
Methods: Human neutrophil-derived MPO was conjugated to two different flu-
orochromes and used to identify MPO-specific B cells by flow cytometry. An 
antigen-specific staining protocol was developed and validated using MPO- and 
PR3-specific hybridoma cells. MPO-specific B cells were phenotypically charac-
terized and isolated from the peripheral blood of AAV patients by fluorescence 
activated cell sorting (FACS) and cultured as single cells. MPO-specificity was 
confirmed by ELISA on culture supernatants. B cell receptor (BCR) sequences 
were obtained from MPO-positive clones by full length ARTISAN-PCR and 
Sanger sequencing. MPO-specific IgG and IgM monoclonal antibodies (mAb) 
were produced to validate specificity and to examine their ability to activate com-
plement. Finally, MPO-positive AAV patient plasma and plasma depleted of IgG 
or IgM was tested in in vitro complement assays.
Results: The newly developed, differential antigen labelling approach suc-
cessfully identified MPO-specific but not PR3-specific hybridoma cells. Sub-
sequently, we detected MPO-specific B cells in the circulation of MPO-positive 
AAV patients at a frequency of up to 1:1000 B cells. FACS sorting and single 
cell culture yielded an enrichment of MPO-specificity of ~80%. Notably, the 
majority of isolated, MPO-specific B cells (60-95%) displayed an IgM memory 
phenotype, which corresponded to the presence of anti-MPO IgM in plasma. 
The remainder of the MPO-specific cells were mainly IgG memory B cells and 
few naive cells. BCR sequencing revealed a polyclonal IgM response with 
diverse V-gene usage, consisting of both germline and highly mutated clones. 
Generation of mAb (n=5) confirmed MPO specificity by inhibition ELISA for 
both germline and somatically mutated clones. Interestingly, anti-MPO IgM 
mAb showed a high capacity for complement factor deposition upon MPO 
binding. MPO-specific complement assays with IgG- and IgM-depleted patient 
plasma showed that anti-MPO IgM activated complement much more efficiently 
than anti-MPO IgG.
Conclusion: We demonstrate the direct ex-vivo identification, isolation and char-
acterization of MPO-specific B cells in human AAV. Intriguingly, we observed 
a remarkable expansion of MPO-specific, IgM-expressing memory B cells in 
patients. This so far unrecognized, active IgM-compartment may be clinically 
relevant, as both mAb and plasma-derived polyclonal MPO-specific IgM strongly 
activated complement, a pathway thought to play a central role in AAV. Next to 
these novel insights into autoreactive B cell biology in AAV, our findings now 
provide new opportunities for studying auto-reactive B cell responses in different 
clinical phases of AAV, amongst which active disease, remission and (imminent) 
flares.
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Background: Articular involvement is underestimated in systemic sclero-
sis (SSc), but represents a major cause of disability and is a marker of dis-
ease severity. There is no approved effective therapy for arthritis in SSc and 

immunosuppressive treatments are given to SSc patients by analogy with 
rheumatoid arthritis (RA), but with limited effect. The last few years have revolu-
tionized the understanding of the pathogenesis of RA by deciphering the hetero-
geneity of synovium at both the cellular and molecular levels. Nevertheless, the 
pathogenesis of joint involvement in SSc remains largely unknown.
Objectives: To characterize the synovium in SSc at tissue and cellular levels and 
to compare it with RA synovium.
Methods: Nine consecutive patients fulfilling SSc classification criteria and hav-
ing joint synovitis were included. Patients with overlap with other autoimmune 
rheumatic diseases were excluded. Synovial tissues (8 wrists, 1 knee) were 
obtained by ultrasound-guided biopsy and were compared to those obtained 
from five RF and CCP positive RA patients (3 wrists, 3 knees). Tolerance of the 
procedure was assessed after 3-5 days. Histological analysis of the synovium 
determined the Krenn synovitis score (0-9) and stratified the synovial tissue 
according to previously published histological features1. One biopsy, without syn-
ovial tissue, was not processed further. ScRNA-seq libraries were prepared with 
10X Genomics technology and sequenced on NovaSeq 6000. Integrated bioin-
formatics analysis used Cell Ranger and Seurat software. Overexpressed genes 
were selected using log2 ratio (>0.25) and false discovery rate adjusted p value 
(< 0.05). For pathway enrichment analysis, Enrichr software was used.
Results: Of the nine SSc-patients, 6 were women, median age was 65 [IQR: 
58-67] years, median disease duration was 2 [0.5-5] years and 2 had dif-
fuse cutaneous subtype. The antibody status was as follows: anti-Scl70 (2), 
anti-centromere (2), anti-RNA polymerase III (3), anti-Ku (1) and isolated ANA 
(1). In the RA cohort, 4/5 were women, median age was 56 [54-59] years and 
median disease duration 6.5 [5-7.5] years. Synovial biopsy was well-tolerated 
by all the patients. Krenn synovitis score was lower in SSc as compared to RA 
across the three components of the synovitis score (lining layer, stroma and 
inflammatory infiltrate). In SSc, 7/8 (87.5%) biopsies were characterized by a 
pauci-immune pathotype, whereas in RA 3/6 (50%) were pauci-immune. Due to 
the low inflammatory pauci-immune pathotype in all but one SSc patients, we 
focused the scRNA sequencing analysis on synovial fibroblasts (SF) (number 
of SF studied: 4876 in SSc and 5885 in RA). We identified four clusters of SF 
with respective marker genes: SF1 (CXCL12, APOE, RARRES2, CCL2), SF2 
(PRG4, MMP1, MMP3, CD55), SF3 (POSTN, ASPN, COMP, COL1A1) and 
SF4 (FN1, TIMP1, SERPIN2, PRELP). Comparison between SSc and RA SF 
subtypes showed differences in the proportion of the clusters between both dis-
eases with higher enrichment of SF2 corresponding to the lining SF in SSc. 741 
genes were differentially expressed between SSc and RA SF with 414 genes 
overexpressed in SSc SF. Pathway enrichment analysis of these 414 genes 
identified TGF-β (p.adj: 3.708e-18) and interferon (p.adj: 1.071e-8) signaling 
pathways. TGF-β signaling was enriched across all the clusters of SF, whereas 
interferon signaling mostly in sublining SF. The most overexpressed genes in 
SSc included PLCG2 (encoding the signaling enzyme PLCγ2, which plays a 
regulatory role in various immune pathways), PCOLCE2 (encoding a procol-
lagen C-endopeptidase enhancer) and the transcription factor AHR (negative 
regulator of TGF-β).
Conclusion: Synovitis in SSc differs from RA synovitis both at histological and 
molecular levels. By highlighting the low inflammatory nature of the synovium 
and the enrichment in TGF-β and interferon signaling pathways in SSc SF, our 
study questions the use of the same immunosuppressive therapies in RA and 
SSc. These results are the basis for the development of specific targeted thera-
pies for arthritis in SSc.
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Background: Antineutrophil cytoplasmic antibody (ANCA)-associated vascu-
litides (AAVs) are a group of multisystem inflammatory diseases of the small 
blood vessels, characterized by leukocytoclastic inflammation of small blood ves-
sels and triggered by production of ANCA autoantibodies [1]. Due to the multior-
gan involvement and relapsing nature, AAV is among the systemic autoimmune 
rheumatic diseases with the highest morbidity and mortality [1, 2].
Objectives: To evaluate the risk of severe infection and infection-related mortal-
ity among patients with newly diagnosed AAV.
Methods: We conducted an age- and gender- matched cohort study of all 
patients with incident AAV between January 1, 1997 and March 31, 2015 using 
administrative health data from British Columbia, Canada. Primary outcome was 
the first severe infection after AAV onset necessitating hospitalization or occur-
ring during hospitalization. Secondary outcomes were total number of severe 
infections and infection-related mortality.
Results: We identified 549 AAV patients and matched them with 5,490 non-AAV 
individuals from the general population, yielding 184 and 509 first severe infec-
tions during 2,539 and 33,342 person-years follow-up, respectively. The crude 
incidence rate ratios for first severe infection and infection-related mortality were 
5.03 (95% CI, 4.25-5.96) and 3.72 (95% CI, 2.44-5.67), respectively. The corre-
sponding adjusted hazard ratios were 3.77 (95% CI 2.94-4.85) and 3.84 (95% 
CI, 2.13-6.91). AAV patients had an increased risk of a greater total number of 
severe infections with crude rate ratio of 4.99 (95% CI, 4.42-5.62) and adjusted 
rate ratio of 3.20 (95% CI, 2.73-3.74).
Conclusion: AAV is independently associated with increased risks of first severe 
infection (3.8-fold), a greater total number of severe infections (3.2-fold) and 
infection-related mortality (3.8-fold).
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Table 1. Risk of severe infection in AAV relative to non-AAV during 
follow-up

Post-AAV diagnosis first severe infection

 AAV cohort Non-AAV cohort

N=549 N=5,490

No. of events 184 509
IR per 1,000 person-years 72.46 14.40
IRR (95% CI) 5.03 (4.25-5.96) 1
Age and gender adjusted HR (95% CI) 5.29 (4.43-6.31) 1
All but GC adjusted HR (95% CI) 3.32 (2.67-4.13) 1
Fully adjusted HR* (95% CI) 3.77 (2.94-4.85) 1

Post-AAV total number of severe infections

Infection episodes 396 868
IR per 1,000 person-years 116.42 23.35
IRR (95% CI) 4.99 (4.42-5.62) 1
Age and gender adjusted rate ratio (95% CI) 5.27 (4.78-5.93) 1
All but GC adjusted rate ratio (95% CI) 3.13 (2.72-3.59) 1
Fully adjusted rate ratio* (95% CI) 3.20 (2.73-3.74) 1

Infection-related mortality

No. of infection-related death events 29 85
IR per 1,000 person-years 8.53 2.29
IRR (95% CI) 3.72 (2.44-5.67) 1
Age and gender adjusted HR (95% CI) 4.43 (2.89-6.79) 1
All but GC adjusted HR (95% CI) 3.67 (2.14-6.31) 1
Fully adjusted HR* (95% CI) 3.84 (2.13-6.91) 1

Abbreviations: AAV, Antineutrophil cytoplasmic antibody-associated vasculitides;  
IR, incidence rate; IRR, incidence rate ratio; HR, hazard ratio; CI, confidence interval. 
*Adjusted for baseline covariates. All but GC HRs represent the total effect while fully adjusted 
HRs represent the direct effect of AAV.
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Background: In up to 20% of patients with systemic sclerosis (SSc) none of 
the established SSc-specific autoantibodies are present [1]. Notwithstanding, in 
many of these patients high-titer autoantibodies can be detected on the HEp-2 
indirect immunofluorescence assay (HEp-2 IIFA) which suggests the presence 
of an autoantibody to an intracellular protein expressed by the HEp-2 cell line. 
Immunoprecipitation of unlabeled cell extract followed by gel-free liquid chroma-
tography tandem mass-spectrometry analysis has the potential to identify new 
autoantigens in an unbiased manner.
Objectives: To identify new autoantigens through immunoprecipitation com-
bined with liquid chromatography-tandem mass spectrometry (IP + LC-MS/
MS) in HEp-2 IIFA-positive patients with SSc in whom none of the established 
SSc-specific autoantibody specificities are present.
Methods: Forty-nine patients from the University Hospitals Leuven that fulfilled 
the EULAR-ACR 2013 classification criteria for systemic sclerosis or LeRoy 
and Medsger’s criteria for early systemic sclerosis and who were negative on 
the EliA CTD Screen (Thermo Fisher Scientific, United States), which includes 
centromere protein B, topoisomerase I, RNA polymerase III, fibrillarin, PM-Scl 
and U1 ribonucleoprotein, were identified. Immunoprecipitation was performed 
by incubation of sera of these patients (1/30 in 300 µl Tris-buffered saline) with 
Pierce A/G magnetic beads, subsequent cross-linking with bissulfosuccinimidyl 
suberate (BS3) followed by incubation with nuclear extract of HeLa cells (100-150 
µg) overnight at 4°C. The eluted protein was analyzed through liquid chromatog-
raphy with tandem mass spectrometry. Mass spectrometry data were matched 
against the Uniprot Homo Sapiens database with the Mascot search engine. 
Candidate autoantigens were confirmed through immunoprecipitation followed 
by western blot of the eluate with target-specific polyclonal rabbit antibodies or 
western blot of recombinant protein incubated with sera of the index patients.
Results: We identified multiple new autoantigens, including the THO complex 
subunit 1 (THOC1) and other subunits of the THO complex in 3 patients, nuclear 
valosin-containing protein like-2 (NVL) in 2 patients, nucleolar and coiled-body 
phosphoprotein 1 (NOLC1) and multiple interacting proteins in 1 patient, proba-
ble 28S rRNA (cytosine(4447)-C(5))-methyltransferase (NOP2) in 1 patient, telo-
meric repeat-binding factor 2 (TERF2) and TERF2-interacting protein (TERF2IP) 
in 1 patient and regulator of chromosome condensation 1 (RCC1) in 1 patient. 
The new targets were confirmed through immunoprecipitation-western blot or 
western blot of recombinant protein incubated with sera (Figure 1). Furthermore, 
in 10 patients known SSc-associated autoantigens were strongly immunopre-
cipitated including multiple Th/To subunits in 5 patients, RuvBL1/2 in 2 patients, 
multiple PM-Scl subunits in 2 patients (who both were negative on the EliA CTD 
Screen), and fibrillarin in 1 patient (who was also negative on the EliA CTD .).

Figure 1. 
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