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(SLE) and rheumatoid arthritis (RA) pathogenesis. Interferon 
(IFN)-α is involved in lupus development and might contribute 
locally to RA development. Activated plasmacytoid dendritic cells 
(pDC) are important producers of IFN-α but represent a minor cell 
population. On the other hand, neutrophils represent 50% of total 
blood leukocytes. Although neutrophils are not considered as IFN-
α-producing cells, we have investigated whether they may produce 
this cytokine and the stimuli involved.
Materials and Methods PBMC and neutrophils were isolated 
from healthy individuals, SLE and RA patients. Mouse neutrophils 
were purified from the bone marrow. Cells were activated with dif-
ferent stimuli and IFN-α production/secretion was estimated by 
flow cytometry, ELISA and a bioassay. Neutrophil activation was 
verified by flow cytometry and ELISA. Gene expression was  analysed 
by qRT-PCR. Neutrophil extracellular trap (NET) induction was 
estimated by confocal microscopy. Chromatin, a major autoantigen 
in SLE, was purified from calf thymus.
Results Isolated neutrophils produce IFN-α upon stimulation 
with Toll-like receptor (TLR) 9 and TLR7/8 agonists. IFN-α secre-
tion by neutrophils was observed with neutrophils from both 
healthy donors and SLE and RA patients. Similar results were 
obtained with mouse neutrophils. IFN-α production by neutrophils 
was associated with IL-8, IL-6 and TNF-α secretion, CD66b up-
regulation, ROS production and increased gene expression levels of 
IFN-α, IFN-β and IL-6. In low responders, PBMC sustain IFN-α 
secretion by neutrophils in co-cultures. Neutrophil priming is not 
required but GM-CSF acts synergistically with TLR9 agonists. 
 Particularly, neutrophils respond to all types (A, B and C) of CpG- 
oligonucleotides. pDC are more efficient than neutrophils in 
 producing IFN-α at the single cell level but this was largely compen-
sated by the 200-fold excess of neutrophils in whole blood. 
 Importantly, neutrophil-derived IFN-α was detected in response to 
free chromatin, a lupus autoantigen, and was associated with neu-
trophil extracellular trap (NET) formation (NETosis).
Conclusions Neutrophils represent an important source of IFN-α. 
IFN-α was detected at the mRNA and protein levels and in an active 
and secreted form. Both normal as well as SLE and RA neutrophils 
produce IFN-α in response to specific stimuli. Therefore, neutro-
phils represent also important targets for future therapies aiming at 
influencing IFN-α levels.

ACUTE SERUM AMYLOID A (A-SSA) INDUCES TIMP-1 
IN DERMAL FIBROBLASTS THAT IS MEDIATED VIA A 
 TLR-DEPENDENT AND FORMYL RECEPTOR-INDEPENDENT 
PATHWAY
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Background and Objectives Systemic sclerosis (SSc) is an auto-
immune connective tissue disorder characterised by inflammation 
and fibrosis. The fibrosis is due to an accumulation of extracellular 
matrix material due to enhanced deposition and/or reduced degra-
dation. We and others have shown that abnormal production of 
TIMP-1 may contribute to fibrosis in SSc. Acute Serum Amyloid A 
(A-SAA) is an acute phase reactant and its levels correlate with ESR 
and CRP thus it is relevant in inflammatory conditions and has been 
demonstrated to be elevated in serum from SSc patients. The aim of 
this study was to determine the effects of A-SAA on dermal fibro-
blasts IL-6 and TIMP-1 secretion and its signalling mechanism 
downstream of ligation.
Materials and Methods Human healthy dermal fibroblasts from 
punch biopsies were cultured at low passage and then treated with 
recombinant A-SAA (10 ug/ml) for 24 hours. After the set time 
points the cells were harvested and the supernatant removed. 
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PREDICTION OF TREATMENT RESPONSE BY ACPA LEVELS 
AMONG PATIENTS WITH RHEUMATOID ARTHRITIS
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Background The relationship between anticitrullinated protein 
antibodies (ACPA) and the clinical outcome of rheumatoid arthritis 
(RA) under treatment has been evaluated in clinical trials with con-
flicting results. Thus, an analysis of the BeSt study indicated that 
response to treatment was similar in ACPA-positive and ACPA- 
negative patients (van den Broek et al, Ann Reum Dis 2012; 71: 245–
248). However, ACPA-positive patients showed more frequently 
radiological damage progression. On the contrary, in the IMPROVED 
study, ACPA-negative patients achieved less remissions on treatment 
than ACPA-positive patients (Wevers-de Boer et al, Ann Reum Dis 
2012). Because of these, we evaluated the clinical response of patients 
with RA receiving treatment according to ACPA titers.
Patients and Methods This was a retrospective longitudinal 
observational study. We included all patients seen at our Unit who 
fulfilled the following criteria: 1) Diagnosis of RA by a rheumatolo-
gist meeting the 1987 criteria for RA; 2) Available determinations of 
ACPA; 3) Treatment for AR (whether or not biological therapy) 
with a minimum follow up of 6 months. The outcome variable was 
clinical regression defined as reaching DAS28 ≤ 2.6. Predictors of the 
outcome variable were evaluated using logistic regression  models 
adjusted by gender and age.
Results 71 patients were included, 79% of them women. Clinical 
regression was observed in 42 (59%) patients during the first 
12 months of follow-up. Baseline median (IQR) ACPA levels were 
363 (27.7–500) for individuals without clinical regression and 91.7 
(7–458) for those with regression (p = 0.045). 19 (66%) patients 
without regression versus 15 (36%) with regression showed ACPA 
 levels ≥200 (p = 0.013). 6 (20%) patients without clinical response 
versus 18 (42%) individuals with response showed negative ACPA 
titers (p = 0.050). Factors independently associated with clinical 
regression were: Recent onset RA [adjusted odds ratio (AOR) 5; 95% 
confidence interval (95%CI) 1.01–25; p = 0.049], baseline ACPA lev-
els ≥200 [AOR 0.13; 95%CI 0.03–0.5; p = 0.004], baseline CRP levels 
[per unit increase; AOR 0.94; 95%CI 0.91–0.99; p = 0.024], baseline 
DAS28 [per unit increase; AOR 0.47; 95%CI 0.25–0.89; p = 0.021].
Conclusions ACPA levels can predict clinical regression of patients 
with RA receiving treatment in real life conditions. Individuals with 
high ACPA levels may benefit from a more aggressive treatment 
approach. ACPA titers may be useful to monitor the clinical activity 
of RA.

2. Innate immunity

ACTIVATED NEUTROPHILS ARE ABLE TO EFFICIENTLY 
PRODUCE INTERFERON-a AND RETAIN THIS CAPABILITY 
IN SYSTEMIC LUPUS ERYTHEMATOSUS AND RHEUMATOID 
ARTHRITIS PATIENTS
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Background and Objectives Neutrophils play a pivotal role in 
inflammation and contribute to systemic lupus erythematosus 
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individuals [n = 11, x = 100%], with IgG from RA patients [n = 4, 
x = 100%], with IgG from SS patients [n = 17, x = 75%, p < 0.0001], 
with IgG from SLE patients [n = 10, x = 71%, p = 0.0002]). Finally, 
negative correlation was found between the apoptotic cell binding 
levels of IgG from patients and healthy individuals and the results of 
ApoCell-phagocytosis assays using apoptotic cells pre-incubated with 
the corresponding IgG (n = 42, p < 0.0001).
Conclusions Our results indicate that the impaired phagocytosis 
of apoptotic cells observed in patients with SS and SLE is primarily 
due to the presence of antibodies reactive with the surface of apop-
totic cells. Further studies need to focus on the mechanism by 
which immunoglobulins exert such blocking effect, as well as its 
immunological consequences.

ASSOCIATION OF CD55 WITH RETICULAR FIBRES 
IN THE SYNOVIAL LINING IN RHEUMATOID ARTHRITIS
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Background and Objectives CD55 (decay-accelerating factor) is 
a complement-regulating protein, expressed at unusually large 
amounts by fibroblast-like synoviocytes (FLS) in the intimal lining 
in rheumatoid arthritis (RA). CD55 is also a ligand for CD97, an 
adhesion-type G protein-coupled receptor, broadly expressed by 
immune cells invading the inflamed synovium. We previously 
reported a protective effect of lack of CD55 in experimental models 
of RA (Hoek et al, Arthritis Rheum 2010; 62(4): 1036–42). Current 
data cannot explain the high expression of CD55 by FLS. Therefore, 
we explored in detail the pattern of CD55 expression in RA synovial 
tissue and 3-D organ cultures.
Materials and Methods Synovial tissue was obtained by miniar-
throscopy and analysed by immunohistochemistry staining to visu-
alise CD55 and collagen type III, a constituent of extracellular 
matrix. Reticular fibres were visualised with Gomori silver staining. 
Expression of CD55 mRNA in synovial tissue was detected using 
antisense locked nucleic acid (LNA) oligomers. CD55 expression on 
2-D-cultured RA-FLS and on blood cells of healthy individuals was 
detected by flow cytometry and related to mRNA levels measured by 
qPCR. 3-D micromasses of RA-FLS were generated in matrigel and 
analysed by immunohistochemistry for CD55 and reticular fibres.
Results CD55 was highly expressed in the synovial lining of RA 
tissue, both at the mRNA and the protein level. Notably, CD55 
showed an extracellular staining pattern, which coincided with 
Gomori silver staining of reticular fibres on sequential sections. 
CD55 expression on 2D-cultured FLS was less abundant and 
 comparable to PBMCs. In 3D-micromasses of RA-FLS, CD55 was 
upregulated after 3–4 weeks of culture and showed an extracellular 
distribution that resembled reticular fibres.
Conclusions CD55 mRNA and protein is abundantly expressed by 
FLS in the intimal lining of RA synovial tissue. We provide evidence 
that FLS-derived CD55 is deposited in extracellular matrix structures 
such as reticular fibres, where it may contribute to the synovial stro-
mal address code that facilitates the recruitment of immune cells.

CD11c+ DENDRITIC CELLS PLAY AN IMPORTANT 
PROINFLAMMATORY ROLE IN INFLAMMATORY ARTHRITIS
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Backround Dendritic cells (DCs) play an important role in bridg-
ing the innate and the adaptive immune response by serving as 
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ELISAs were performed in triplicate for IL-6 TIMP-1, and MMP-1 
levels. In some experiments cells were pretreated with 100 uM of 
WRW4, a specific formyl peptide receptor inhibitor with A-SAA. 
Also we used fibroblasts derived from a patient with a genetic non 
sense mutation that results in no IRAK-4 protein production and 
hence a halt in TLR signalling. IRAK-4 is a central downstream 
mediator of Toll-Like Receptor mediated signalling and is crucial for 
such signalling.
Results Healthy human dermal fibroblasts incubated with A-SAA 
secreted high levels of IL-6 compared to untreated control cultures. 
Moreover A-SAA induced increased levels of TIMP-1 both at the 
mRNA levels and also the protein levels as determined by ELISA. 
Levels of the target of TIMP-1, MMP-1 protein levels were not 
altered at all. Thus the effect leads to a shift in the ratio of TIMP-1 
to MMP-1 favouring ECM deposition. Pretreatment with WRW4 
prior to A-SAA did not alter IL-6 or TIMP-1 expression levels, show-
ing that the formyl peptide receptor plays no role in TIMP-1 induc-
tion mediated by addition of A-SAA. Furthermore cells derived from 
a gene deleted IRAK-4 patient with no IRAK-4 protein stimulated 
with A-SAA compared to control fibroblasts had TIMP-1, IL-6 levels 
compared to non-treated (media alone) dermal fibroblasts.
Conclusions A-SSA induces TIMP-1, but importantly does not 
alter levels of TIMP-1 target MMP-1, thus shifting the TIMP-1/
MMP-1 ratio. IL-6, a classic proinflammatory cytokine involved in 
SSc pathogenesis, is also elevated by A-SAA treatment in vitro. The 
signalling involved IRAK-4, a critical downstream messenger of TLR 
mediated signalling, but not formyl peptide receptors.

ANTI-APOPTOTIC IGG ANTIBODIES FROM PATIENTS 
WITH PRIMARY SjöGREN’S SYNDROME AND SYSTEMIC 
LUPUS ERYTHEMATOSUS INHIBIT THE PHAGOCYTOSIS OF 
APOPTOTIC CELLS
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Background and Objectives Recent studies in our laboratory 
have revealed that a significant portion of SS patients manifests 
 significantly impaired phagocytosis of apoptotic cells (ApoCell- 
phagocytosis), in a manner similar to SLE, a fact which probably 
leads to the inflammatory and autoimmune responses that charac-
terise these two disorders. Furthermore, our data indicate that 
approximately 80% of sera from patients with SS and SLE, but not 
those with RA and healthy individuals, inhibit the clearance of early 
apoptotic cells from healthy monocytes. In the present study, we 
sought to investigate the role of IgG immunoglobulins from patients 
with SLE and SS in the phagocytosis of apoptotic cells.
Materials and Methods Total IgG immunoglobulin was isolated 
from the serum of patients with SS (n = 24), SLE (n = 12) and RA 
(n = 8) and healthy donors (n = 11) using Melon Gel Resin columns. 
Apoptotic Jurkat cells (induction of apoptosis by UV-radiation) 
were incubated with purified IgG (50 µg/ml) in PBS/BSA 1%. The 
binding of IgG on the surface of apoptotic cells was assessed by flow 
cytometry and analysed with the binding index (% positive cells × 
mean fluorescence intensity). ApoCell-phagocytosis was assessed by 
flow cytometry using monocyte-derived macrophages (MDM) from 
healthy individuals (n = 3) that were incubated (90 min) with CFSE-
labelled early apoptotic Jurkat cells which had been opsonised with 
IgG from patients or healthy individuals or with PBS (control).
Results IgG from patients with SS and SLE exhibited high binding 
levels in apoptotic cells compared to healthy donors and patients with 
RA (all for p < 0.0001). Pre-incubation of apoptotic cells with IgG 
from patients with both SS and SLE had a significant inhibitory effect 
on the phagocytosis process (comparative ApoCell- phagocytosis: 
after pre-incubation with PBS [x = 100%], with IgG from healthy 
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