
Ann Rheum Dis 2013;72(Suppl 1):A1–A88 A19

EWRR abstracts

IgM-RF- (P = 0.01) patients respectively. In addition to PB and SF, 
we found IL-21+CD4+ T cells present in RA synovial tissue. Sig-
nificant higher levels of IL-21 in RA SF compared to OA SF 
(P = 0.04) were observed confirming previous observations. RA 
synovial biopsies released significantly higher levels of IL-21 com-
pared to biopsies from AS patients. The levels of IL-21 in SF were 
associated with CRP and with the MMP-1 and MMP-3. Related to 
this, IL-21 selectively induced MMP-1 and MMP-3 secretion by RA 
synovial biopsies. Synovial IL-21+CD4+ T cells did not pheno-
typically fit the TFh cell paradigm in that they did not express 
CXCR5 and ICOS.
Conclusions The results of this study support the notion that IL-
21-producing CD4 T cells are involved in promoting synovial 
inflammation (TNF) and joint destruction (MMP) in RA and might 
be a therapeutic target in this disease.
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Background Th17 cells are critically involved in autoimmune dis-
ease induction and severity. Recently, we showed that Th17 cells, 
but not Th1 cells, from patients with rheumatoid arthritis (RA) 
upon interaction with RA-synovial-fibroblasts (RASF) directly 
induced autocrine IL-17A production. This autocrine IL-17A pro-
duction in turn creates a pro-inflammatory loop characterised by 
up-regulation of the pro-inflammatory cytokines IL-6 and IL-8, and 
the cartilage degrading enzymes MMP-1 and MMP-3. This loop may 
be an important pathway in the progression of an early inflamma-
tory arthritis, towards a chronic destructive arthritis. However, the 
mechanism underlying the autocrine IL-17A production in the pro-
inflammatory loop upon Th17-RASF interaction is currently 
unknown.
Objectives To investigate the mechanism responsible for the auto-
crine IL-17A induction upon Th17-RASF interaction.
Materials and Methods CD4+CD45RO+CCR6+ (Th17) and 
CD4+CD45RO+CCR6- (Th1) cells were isolated by FACS sorting 
from healthy controls and early RA patients. These cells were co-
cultured with RASF, in the presence of neutralising antibodies 
directed against soluble IL-6R (anti-sIL-6R), and/or IL-1β, and/or 
IL-23, etanercept, and celecoxib. Gene expression profiles were gen-
erated and supernatant was collected for cytokine analyses by 
ELISA.
Results IL-6, IL-1β and cyclooxygenase-2 (COX-2) expressions and 
prostaglandin-E2 (PGE2) production in Th17-RASF cultures were 
higher than in Th1-RASF cultures. Cytokine neutralisation showed 
that IL-1β, IL-6 and IL-23 contributed marginally to the IL-17A 
induction. In contrast, treatment with celecoxib, a COX-2 inhibiter, 
resulted in significantly lower PGE2 and IL-17A production. This 
effect was IL-17A specific as no inhibitory effects were found on 
IFN-γ and TNF-α production. Combined celecoxib and TNF-α 
blockade more effectively suppressed the pro-inflammatory loop 
than did single treatment, as shown by lower IL-6, IL-8, matrix 
 metalloproteinase-1 (MMP-1) and MMP-3 production.
Conclusions These findings show a critical role for the COX-2/
PGE2 pathway in driving Th17-mediated synovial inflammation in 
an IL-23 and monocyte independent manner. Therefore, it would be 
important to control PGE2 in chronic inflammation in RA and other 
Th17-mediated autoimmune disorders.
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presence of varying concentrations of reconstituted HDL (rHDL) 
in the presence or absence of OVA and OVA-specific immune 
responses were measured. To assess the effect of HDL on dendritic 
cell activation and maturation, mouse bone marrow was cultured 
with GM-CSF to generate dendritic cells (BM-DCs), which were 
collected, cultured and treated with LPS in the presence or absence 
of rHDL.
Results OVA-primed LN cells secreted increased levels of IFN-γ 
and IL-17 that were significantly suppressed in the presence of 
rHDL in a dose-dependent manner. rHDL was also found to exert a 
suppressive effect on T cell proliferation as indicated by IL-2 measur- 
ement. Finally, rHDL-treated LPS-stimulated BM-DCs did not dem-
onstrate any significant phenotypic differences as assessed by FACS 
analysis on CD86, CD40 and PDL-1 molecules as compared to con-
trol LPS-stimulated BM-DCs.
Conclusions rHDL exerts a direct immunomodulatory function 
on T cells in vitro by suppressing their proliferation and the expres-
sion of inflammatory cytokines. Ongoing work is focused on the 
delineation of the mechanism involved in the rHDL-mediated sup-
pression of the immune response both in vitro and in vivo. These 
data identify rHDL as an important player in the homeostatic regu-
lation of the inflammatory response and a potential therapeutic tar-
get for chronic inflammatory diseases.
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Background and Objectives IL-21 is a cytokine produced by acti-
vated CD4+ T cells and T follicular helper cells (TFh) that has been 
implicated in several autoimmune diseases. IL-21 regulates anti-
body production by B cells and induces osteoclastogenesis, mecha-
nisms that contribute to rheumatoid arthritis (RA) pathology. 
Importantly, IL-21R blockade ameliorates arthritis in mice. Here we 
investigated the functional characteristics of CD4+IL-21+ T cells 
in RA.
Materials and Methods We evaluated the expression of surface 
markers and cytokine production in matched peripheral blood (PB) 
and synovial fluid (SF) from 13 RA and 6 psoriatic arthritis (PsA) 
patients, and PB of 17 healthy control (HC) subjects by flow cytom-
etry following PMA/Ionomycin stimulation ex-vivo. IL-21 concen-
trations were assessed by ELISA in cell-free SF samples of RA 
(n = 15), PsA (n = 14) and OA (n = 6) patients and in synovial biopsy 
culture supernatants (6 days) of RA (n = 6) and ankylosing spondy-
litis (AS; n = 5) patients. The effects of IL-21 were evaluated  
on cytokine and matrix metalloproteinase (MMP) release by RA 
synovial biopsies.
Results The frequency of IL-21+CD4+ T cells in RA and PsA SF 
was significantly higher compared to PB (P < 0.0001 and P < 0.0001, 
respectively). Moreover, the frequency of both total IL-21+CD4+ 
(P = 0.0140) and IL-21+TNF+CD4+ T cells (P = 0.0038) in RA SF 
were significantly increased compared to PsA patients. The fre-
quency of IL-21+CD4+ T cells in RA PB was positively correlated 
with DAS28 (r = 0.592, P = 0.033), serum anti-cyclic citrullinated 
peptide (anti-CCP) antibodies (r = 0.788, P = 0.001) and IgM-rheu-
matoid factor (IgM-RF; r = 0.691, P = 0.009). In addition, the per-
centage of IL-21+CD4+ T cells in anti-CCP+ or IgM-RF+ patients 
was significantly higher compared to anti-CCP- (P = 0.03) and 
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