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Invited Lectures

INV3

GETTING BELOW THE SURFACE OF THE GENETICS OF             
ANKYLOSING SPONDYLITIS

Brown M.A.
University of Queensland Diamantina Institute, Princess Alexandra Hospital,    
Brisbane, Australia 

AS is known to be highly familial (sibling recurrence risk ratio >52) and heritable 
(h2>90%). Whilst >80% of cases are HLA-B27 positive, only a minority of carriers 
of HLA-B27 develop AS (1-5%), and it is thought that multiple non-B27 genes are 
likely to interact to determine which B27-positive individuals develop the disease. 
In addition to HLA-B27, twelve loci have thus far been reported and confirmed 
to be associated with AS in white Europeans (ANTXR2, CARD9, ERAP1, IL12B, 
IL23R, KIF21B, PTGER4, RUNX3, TBKPB1, TNFR1, and chromosomes 2p15 
and 21q22), and two loci have recently been reported in Han Chinese (HAPLN1-
EDIL3, ANO6). These studies have involved moderate sample sizes and focused on 
common variants, and although these findings have been very informative about 
the aetiopathogenesis of AS, many genetic associations, including both common 
variants and variants with low population frequency, remain to be identified. In 
summary, these studies have scratched the genetic surface, and have illustrated how 
informative larger and more comprehensive studies could be.
It is clear from research in other diseases that international collaboration is required 
to make robust progress in genetic studies of common diseases. With this in mind, 
the International Genetics of Ankylosing Spondylitis Consortium (IGAS) was 
formed in 2003 with the goal of performing collaborative research in AS. Over the 
past 2 years, the consortium has performed a dense SNP genotyping study in 10,624 
AS cases and 15,174 controls of European, Asian and South American ancestry, 
using the Illumina Immunochip. This microarray genotyping chip was designed 
utilising available GWAS and deep sequencing data from different autoimmune 
diseases to provide a cost-effective platform for immunogenetic studies. Genetic 
data from AS, psoriasis, Crohn’s disease (CD) and ulcerative colitis (UC), along 
with other classical autoimmune diseases, were used in the chip design, making 
it a powerful platform for studies of pleiotrophic genetic effects in these related 
diseases, and for fine-mapping of established loci and rare variant studies. 
The IGAS consortium Immunochip study has identified at least a further 3 novel 
loci, and identified 12 further AS-associated haplotypes at 11 loci. Three AS-loci 
encoding four aminopeptidases have now been identified which are involved in 
peptide handling prior to MHC Class I presentation; protective variants at two of 
these are associated with both reduced aminopeptidase function and MHC Class I 
cell surface expression. All previously reported loci for AS in white Europeans were 
replicated with the exception of ANTXR2, which was not genotyped on the chip. No 
evidence of association was seen either in white Europeans or Han Chinese with 
variants in HAPLN1-EDIL3 or ANO6 previously reported to be associated with AS. 
Whilst all genomewide significant findings were with common variants, rare vari-
ant associations of major effect were observed at known AS loci, validating further 
studies particularly targeting low frequency polymorphisms or rare mutations.
The biological significance of these findings will be discussed, and will form a 
robust foundation for future research into the molecular and cellular pathways in-
volved in ankylosing spondylitis aetiopathogenesis, as well as the development 
of new treatments. The study shows the potential for collaborative research in the 
field, which will be required if genetics research in ankylosing spondylitis is to 
achieve the levels of success of other immunogenetic conditions such as Crohn’s 
disease and rheumatoid arthritis.

INV4

GENETICS OF PSORIATIC ARTHRITIS: SEARCHING FOR         
ARTHRITIS PREDISPOSING GENES IN PSORIASIS 

Rahman P.
Faculty of Medicine, Memorial University of Newfoundland, St. Johns, NL,        
Canada

Although the etiology of psoriatic arthritis (PsA) is unknown, there is strong evi-
dence to suggest that PsA is due to a complex interplay of genetic, environmental, 
and immunological factors. Among complex rheumatic diseases, PsA exhibits one 
of the strongest genetic contributions with relative risks among siblings ranging 
from 30 to 48 for PsA. However, despite the high heritability for PsA, there is a 
paucity of PsA specific genes. A perpetual problem in identifying arthritis predis-
posing genes is that PsA and psoriasis are inter-related disorders as most patients 
with PsA also have the skin pathology.

Genome wide association scans (GWAS) has greatly advanced the genetics of pso-
riasis by focusing on SNP-based approaches in large case control datasets primarily 
among Caucasians of North European ancestry. To date over 30 psoriasis genes 
have reached genome wide significance. Many of the psoriasis genes can be in-
tegrated into a multi-tiered model that encompasses distinct signaling networks, 
comprising: skin barrier function (i.e., LCE3, DEFB4, GJB2); the innate immune 
response (which involves NFκB and interferon signaling such as TNFAIP3, TNIP1, 
NFKBIA, REL, FBXL19, TYK2, NOS2),); and the adaptive immune response 
(involving CD8+ T-cell and TH17-cell signaling such as HLA-C, IL12B, IL23R, 
IL23A, TRAF3IP2, ERAP1)). 
Published GWAS studies in PsA are limited A GWAS in UK PsA sample collection 
of 492 PsA cases and almost 6000 controls has confirmed association to previously 
identified PsA risk loci; HLA-C, IL12B, IL23R and TRAF3IP2 and to known PsV 
loci; IL28RA, TNIP1, IL23A and RNF114 (J. Bowes Ann Rheum Dis 2011; 70  
(Suppl. 3): 209). They have also identified a number of novel potential suscepti-
bility loci, which now require validation in additional data sets of PsA cases and 
controls. A more recent PsA GWAS that is presently being analyzed from Michigan 
group using 1526 PsA patients and 1500 controls from North America has identi-
fied TYK2 for the first time in PsA. This GWAS also noted that the signals at the 
MHC and IL12B differed between PsA and PsC. Thus presence of arthritis loci 
close to PsC loci or distinct arthritis-predisposing alleles at the PsC loci.
Fine-mapping of autoimmune susceptibility loci using immunochip by the UK 
PsA group in 929 PsA cases and 4537 healthy controls confirmed HLA-C, IL23R, 
TRAF3IP2, IL12B and identified novel susceptibility loci for psoriatic arthritis 
at 17q21 (SMARCE1); 18p11 (PTPN2); 11q23 (1.4×10-05, TREH); and 19p13 
(TYK2) (J. Bowes et al. Ann Rheum Dis 2012; 71 (Suppl. 3):154).
When PsA has been compared to PsC certain genes do seem to be more frequently 
associated with PsA than psoriasis. However this appears to be exception rather 
than the rule as most genes identified in the skin pathology are expected to be 
identified in PsA. A recently published study from the University of Toronto PsA 
clinic in 712 PsA patients and 335 PsC patients noted the following alleles were 
found to be significantly associated with patients with PsA compared to patients 
with PsC in multivariate regression analysis: B*08 (OR 1.61, p=0.009), B*27 (OR 
5.17, p<0.0001), B*38 (OR 1.65, p=0.026) and C*06 (OR0.58, p=0.0002) (Eder 
L, Ann Rheum Dis. 2012 Jan; 71(1): 50-5). Other HLA alleles have been recently 
in case only analysis for disease expression and progression and these will also be 
discussed at the presentation. 
Replication in large cohorts, fine-mapping and resequencing efforts, together with 
functional studies of genetic variants identified, are now warranted to better under-
stand susceptibility to and evolution of these diseases. Also gene–gene interaction 
and gene–environment interactions should be sought. Preliminary data of this kind 
are emerging. For instance a GWAS in psoriasis noted clear evidence of pairwise 
gene–gene interaction between a SNP in HLA-Cw*0602 and ERAP1 (Strange A et 
al., Nature Genetics 2010; 42, 985-990) and smoking has been showing to delay the 
onset of inflammatory arthritis in psoriasis patients that are HLA-Cw06 negative 
(Eder L et al. Ann Rheum Dis 2012; 71: 219-224).

INV5

CELLULAR IMMUNOLPATHOLOGY OF SPONDYLOARTHRITIS

Baeten D.
Clinical Immunology and Rheumatology, Academic Medical Center/University of 
Amsterdam, Amsterdam, The Netherlands

Genome-wide association studies, experimental models and proof-of-concept clini-
cal trials with novel biological agents have allowed us to better identify the mo-
lecular pathways involved in the pathophysiology of spondyloarthritis (SpA) over 
the last couple of years. These novel insights include alternative roles for HLA-B27 
besides antigen presentation, the contribution of not only the TNF but also the 
IL-23/IL-17 pathway to SpA inflammation, and the contribution of Wnt and BMP 
signalling to osteoproliferation. However, it stills remains poorly understood which 
cells are operative in these pathways at the site of pathology in SpA. Whereas the 
contribution of lymphocytes is increasingly questioned, novel data point towards 
an important role of innate immune cells and stromal cells. The exact phenotype, 
function and hierarchy of these cells remains to be fully established. Using the TNF 
and IL-23/IL-17 axes as prototypical example, we will discuss the emerging role of 
polarized macrophage subsets, mast cells and innate lymphoid cells in human and 
experimental SpA. We will also discuss how the exact type of inflammation rather 
then the presence of inflammation as such may impact structural damage and, in 
particular, new bone formation. Finally, we will review recent data indicating pri-
mary alterations in stromal rather than inflammatory cells in SpA.
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INV6

THE BIOLOGY OF HLA-B27 

Colbert R.A., Layh-Schmitt G.
National Institute of Arthritis and Musculoskeletal and Skin Diseases, National     
Institutes of Health, Bethesda, MD, USA

HLA-B27 is one of the most intensely studied major histocompatibility complex 
(MHC) class I alleles, owing in large part to its central role in the pathogenesis of 
ankylosing spondylitis (AS) and related diseases. Elucidating the mechanism(s) by 
which HLA-B27 contributes to disease remains an important goal, and may provide 
novel insights that can be translated into better therapies or even disease preven-
tion. In the last several years the recognition of aberrant properties of HLA-B27 
including its tendency to misfold and form cell surface dimers, has spawned novel 
lines of investigation revealing unexpected links between this allele and activa-
tion of the IL-23/IL-17 axis. Together with genetic evidence implicating this axis, 
and the more recent identification of IL-23-responsive entheseal resident T cells 
in mice, a path from genotype to the unique spondyloarthritis (SpA) phenotype is 
beginning to emerge.
My presentation will briefly review both canonical and aberrant features of HLA-
B27, including the influence of peptide cargo on MHC class I folding, misfolding, 
and stabilization in the context of recent evidence that ERAP1 and HLA-B27 in-
teract in creating susceptibility to AS. Possible mechanistic links between aberrant 
features of HLA-B27 and the IL-23/IL-17 axis will be presented in the context of 
results from the transgenic rat model of SpA and how these data inform our under-
standing of disease mechanisms.
While it is likely that HLA-B27 serves as a pro-inflammatory stimulus in suscep-
tible individuals and when expressed in rats, other features of the AS phenotype 
such as trabecular bone loss juxtaposed with aberrant bone formation are not com-
pletely explained by inflammation alone. The propensity of HLA-B27 to misfold, 
and when upregulated generate endoplasmic reticulum stress and activate the un-
folded protein response (UPR), has additional implications for its role in disease. 
Since MHC class I molecules are expressed to varying degrees in many different 
cell types, including those involved in bone homeostasis, we have been studying 
whether HLA-B27 expression influences the development and function of osteo-
clasts (OCs) and osteoblasts. Preliminary results from our studies on OC develop-
ment in transgenic rats reveal that HLA-B27 expression strongly promotes TNF-α-
induced OC formation not seen with overexpression of HLA-B7. IL-1α produced 
by B27-expressing monocytes exposed to TNF-α is both necessary and sufficient 
for increased OC formation. Interestingly, IFN-β production by these cells inhibits 
OC formation and partially counteracts the effect of IL-1α, as shown by substan-
tially greater OC production when IFN-β is neutralized. Under the influence of 
TNF-α, HLA-B27 is upregulated, misfolds, and activates the UPR. While we have 
previously linked the UPR to IFN-β production, these results suggest that it may 
also lead to greater IL-1α expression. Taken together these data show that in this 
animal model, HLA-B27 expression can work downstream of TNF-α, altering cel-
lular responses to this cytokine that may represent important modifiers of the SpA 
phenotype. Moreover, while the balance of IL-1α/IFN-β production under these in 
vitro conditions promotes OC formation, endogenous TLR ligands may alter this 
balance in vivo and could result in the net inhibition of osteoclastogenesis.

INV8

GUT INFLAMMATION IN SPONDYLOARTHRITIS

Elewaut D.
Dept. of Rheumatology, Ghent University Hospital, Belgium

Extra-articular manifestations are affecting more than 1/3 of patients with spondy-
loarthritis, and steadily increase in importance over time. This particularly applies 
to the relation between gut and joint inflammation. Hence, microscopic gut inflam-
mation, which occurs frequently in patients with SpA, is an important risk fac-
tor for clinically overt Crohn’s disease and ankylosing spondylitis. Recent results 
indicated that microscopic gut inflammation equally occurs in peripheral and axial 
spondyloarthritis, highlighting its role across the entire disease spectrum. We pro-
posed that the development of chronic bowel inflammation in these individuals oc-
curs through a transition phase, in which inflammation evolves from an acute into a 
chronic state. The transition model implies that different cell types are involved at 
different stages during disease progression, with stromal cells having an important 
role in chronicity. In addition, deficient regulatory feedback mechanisms or geneti-
cally determined alterations in antigen presentation, endoplasmic reticulum stress, 
autophagy or cytokine signaling might also favor a transition from self-limiting 
acute inflammation to chronic inflammation. 

INV9

BIOLOGICS IN SPONDYLOARTHRITIS: SUCCESS AND CHAL-
LENGES

Sieper J.
Rheumatology, Campus Benjamin Franklin, Charité, Berlin, Germany

The last 10-12 years have seen a rapid increase in our knowledge on treatment of 
spondyloarthritis with biologics. It started with the demonstration of a very good 
efficacy of TNF-blockers in ankylosing spondylitis (AS), first in small trials fol-
lowed by large placebo-controlled treatment studies. Predictors for good response 
could be identified and a good efficacy was shown also in extraspinal manifesta-
tions such as peripheral arthritis and enthesitis, but also in SpA-associated diseases 
such as uveitis, psoriasis and inflammatory bowel disease.Based on the proven ef-
ficacy for AS the question was raised whether patients in an earlier phase of their 
axial SpA, before the occurrence of a radiographic sacroiliitis (non-radiographic 
axial SpA=nr-axSpA), and patients with predominant peripheral SpA manifesta-
tions would also respond to TNF-blockade. The development of new classification 
criteria for axial SpA and for peripheral SpA was an important prerequisite for 
the conduction of treatment trials in these SpA-subgroups. Several studies could 
then indeed show that these patients respond similarly well to TNF-blockers. How-
ever, not all patients respond to TNF-blockade, in some patients the efficacy is 
lost over time and reaching drugfree remission is a rather rare event. Therefore, it 
was important to investigate whether other drugs would be also be a treatment op-
tion. Conventional DMARDs do not work in AS, but also other biologics directed 
against IL-1, IL-6 receptor or T cells (abatacept) did not show any efficacy. There 
was only some evidence for a potential efficacy of an anti-IL-17 antibody and of 
rituximab in small AS trial. Studies with ustekinumab (an antibody directed against 
IL-23 and IL-13) and tofecitinib (a JAK 3 inhibitor) are currently conducted or 
planned. On the background of this success story the following challenges remain: 
diagnosing and treating SpA patients earlier; focussing on patients with a good re-
sponse or even remission; achieving drugfree remission in a substantial proportion 
of patients; stopping radiographic progression; investigating treatment options for 
peripheral SpA further; finding treatments for TNF-failures.

INV10

BIOLOGICS IN SPA: FUTURE DIRECTIONS?

McInnes I.B.
Professor of Medicine, University of Glasgow

Therapeutic options available in the treatment of SpA currently comprise symp-
tomatic management via use of non-steroidal anti-inflammatory drugs together 
with the use of conventional disease modifying anti-rheumatic drugs including 
sulphasalazine, methotrexate and leflunomide. The advent of biologic agents that 
target TNF have moved the field forward substantially though a significant pro-
portion of patients fail to exhibit robust and sustained responses and there remain 
doubts as to the true underlying disease modificatory effects of TNF blockade. I 
shall review potential future options that exist for the treatment of SpA with focus 
primarily on the novel IL-17 / IL-23 cytokine axis. The discussion will also form 
also around the apparent failure of IL-6 targeting agents, marginal benefits accrued 
on other immune targeted modalities and give consideration to useful comparison 
with other inflammatory arthropathies. The potential in small molecule targeting 
entities that recapitulate at the intracellular level the extra cellular biologic inhibi-
tory potential manifest in existing therapeutic agents will also be discussed. Finally 
I shall consider the utility of a broader approach to biologic targeting encompassing 
bone remodeling and the inflammatory response.
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INV11

ADVANCES IN IMAGING OF SPONDYLOARTHRITIS

Østergaard M.
Dept. of Rheumatology, Copenhagen University Hospital at Glostrup, Copenhagen, 
Denmark 

Conventional radiography can visualize bone erosion, sclerosis, joint space nar-
rowing and new bone formation in sacroiliac joints and the spine, but is unfor-      
tunately not very sensitive in early disease. Diagnosis of ankylosing spondylitis 
(AS) is dependent on presence of bilateral moderate or unilateral severe radio-
graphic sacroiliitis, as part of the modified New York criteria for AS. This has, until 
recently (see MRI below), delayed the diagnosis by 7-10 years. Furthermore, the 
modified Stokes ankylosing spondylitis spine score (mSASSS), which is the most 
sensitive radiographic method for monitoring structural damage in AS, is not very 
reproducible or sensitive to change, so improved methods for structural damage 
assessment are highly needed. 
MRI has resulted in a major improvement in the evaluation and management of 
patients with SpA. Firstly, it permits earlier diagnosis, as MRI findings of active 
sacroiliitis form part of the recent ASAS criteria for axial spondyloarthritis. An ad-
ditional diagnostic utility of structural findings in the sacroiliac joints has recently 
been documented. Secondly, MRI can provide objective evidence of currently ac-
tive inflammation in patients with SpA. MRI is by far the best available method 
for detecting and monitoring inflammation in the spine and sacroiliac joints, and 
several validated assessment systems exist. Until the introduction of MRI, disease 
activity assessment was restricted to patient-reported outcomes. Furthermore, MRI 
can visualize structural damage (erosion, fat infiltration, syndesmophytes and an-
kylosis) in the sacroiliac joint and spine, but a clinical role of MRI for monitoring 
structural damage remains to be established. 
Finally, certain MRI findings (inflammation at the vertebral corners) have predic-
tive value with respect to subsequent development of radiographic syndesmo-
phytes. However, clarification of the prognostic value of MRI in clinical practice 
requires further research.
Despite contrast-enhanced Doppler US has been reported to have a high negative 
predictive value for the detection of sacroiliitis, the role of US in assessment of 
sacroiliac and spine involvement in AS and other types of axial SpA is minimal. 
In contrast, Ultrasonography is well-suited for assessment of peripheral joints and 
entheses.

INV12

CHALLENGES IN IMAGING – CLINICAL CORRELATIONS

Maksymowych W.
University of Alberta, Edmonton, Canada

Spondyloarthritis (SpA) is a difficult disease to evaluate, particularly early in the 
disease course, because physical manifestations are often lacking and commonly 
used lab measures such as CRP are often insensitive. Magnetic resonance imaging 
(MRI) allows detection and quantitation of active lesions which are highly response 
to TNF blockers. These lesions manifest as increased signal on short tau inversion 
recovery (STIR) MRI denoting bone marrow edema (BME) in various regions of 
the spine and sacroiliac joints (SIJ). Limited studies of the SIJ have shown that 
such MRI lesions reflect the severity of inflammation assessed by histopathology 
and assessment and follow up in early disease supports a high degree of specifi-
city for inflammation but low sensitivity. Only about 40% of cases with histopatho-              
logically proven inflammation demonstrate changes on STIR MRI. Study of the 
spine is even more limited and also demonstrates limited sensitivity for histopatho-
logically proven inflammation. Evaluation of correlations with clinical parameters 
of disease activity has consistently shown significant correlations with acute phase 
reactants. In particular, change in MRI acute lesions assessed with the SPARCC 
method correlated significantly with change in CRP in patients receiving adalimum-
ab in a Canadian placebo controlled trial. Another report that examined infliximab in 
a subgroup analysis of the ASSERT trial described a correlation between change in 
Bath AS Disease Activity Index (BASDAI) and change in acute MRI lesion score as 
measured by the ASspiMRI method but did not report correlations with acute phase 
reactants. Improvement in MRI scores did not show a significant correlation with 
changes in clinical or laboratory parameters in two controlled trials of etanercept 
although the analyses were limited to a subgroup of only 40 and 15 patients in the 
two studies. In addition, MRI of the spine was limited to the lower thoracic and lum-
bar regions. Trials of adalimumab and golimumab have also shown no correlations 
with BASDAI or other self-reported patient measures and MRI scores for inflam-
mation but significant correlations were noted with acute phase reactants. In addi-
tion, neither baseline nor change scores for MRI inflammation was associated with 
clinical responses such as ASAS20 or ASAS40. Cumulative probability data in fact 
shows MRI responses in virtually all patients treated with TNF blockers irrespec-
tive of clinical response. This data therefore indicates that symptoms are unrelated 

to the presence of bone marrow edema in the vertebral bodies which is the primary 
feature assessed by MRI in currently used scoring methods. Other sources of symp-
toms may relate to inflammation in other structures such as the posterior elements 
and entheses, or non-inflammatory causes of pain such as secondary mechanical 
factors. Assessment of spinal inflammation using whole body MRI which includes 
inflammation in posterior segments has led to the same conclusions however. These 
findings constitute an important reason for the development of the ASAS-endorsed 
disease activity score (ASDAS) which does correlate with MRI scores for inflam-
mation although the correlation is still weak. Consequently, clinical assessment can-
not substitute for MRI evaluation in the assessment of disease activity in clinical 
trials and daily practice. In addition, other domains such as enthesitis and structural 
damage also demonstrate absent or limited correlations between clinical and imag-
ing assessment. A high priority for further research is the validation of appropriate 
targets for a treat-to-target strategy and particularly to understand the significance of 
persisting inflammation on MRI despite satisfactory clinical state. 

INV13

MICROANATOMY OF ENTHESITIS IN AS AND PsA

McGonagle D.
Leeds Musculoskeletal Biomedical Research Unit, University of Leeds, UK

The importance of enthesitis or inflammation at insertions has long been recognised 
in the spondyloarthropathies including ankylosing spondylitis (AS) and psoriatic 
arthritis (PsA). Enthesitis was considered as a focal lesion which was to some de-
gree viewed independently from other manifestations including synovitis and oste-
itis from the histological studies undertaken by Bywaters and later Ball. 
Imaging and pathological studies have shown that the enthesitis lesion is not fo-
cal but is diffuse. The actual point of insertion of enthesis to bone is invariably 
fibrocartilaginous in nature and is both avascular and aneural. This is a functional 
adaptation to minimise stressing and prevent inflammatory reactions at this site of 
particularly high force exertion. 
Consequently in patients presenting with enthesitis imaging and micro anatomical 
studies show evidence for inflammation in the adjacent bone, the adjacent tendon, 
the adjacent bursae with the actual insertion point looking normal which has been 
likened to the “eye of a hurricane”. Failure to recognise this important principle 
may lead investigators to the erroneous conclusion that enthesitis is not primary 
since the inflammatory reaction may manifest in the immediately adjacent tissues. 
Since the original description of enthesopathy of spondyloarthropathy a number 
of animal models including DBA1 model, mouse model, TNF transgenic models 
and more recently an Interleukin-23 over expression model and others are associ-
ated with an enthesopathy that manifestly starts at the entheses, but in later disease 
spreads to the adjacent synoviam and bone. These animal models provide proof of 
principle of a primary enthesitis pathology in an animal model setting. 
Of particular interest in humans character of the HLA-B27 gene is associated with 
the magnitude of peri entheseal osteitis in the heel and in the spine. Therefore, the 
HLA-B27 effect at the enthesis seems to be played out in bone at least in early dis-
ease. Several groups have reported inflammatory cell infiltration in the bone adjacent 
to insertions including macrophages, osteoclasts, T and even B cells. Thus far no 
data pertaining to potential arthritiogenic peptide repertoire have been derived from 
such bone tissue, but this might be crucial for a better understanding of disease. 
The differing micro anatomical structure and differing bio mechanics at different 
locations from the enthesis is associated with a differential distribution of erosions 
and new bone formation. Generally speaking erosions predominate in the early 
phases of enthesitis adjacent to fibre cartilage where there is extensive compres-
sion, but new bone formation tends to occur at the distal enthesis further away from 
the fibrocartilage at sites where there is predominant tension. It remains unclear 
as to the molecular mechanisms accounting for new bone formation at insertions 
following inflammation but in animal models there is good evidence for BMP path-
way signalling as key orchestrators.
Sub clinical enthesopathy is common in patients with psoriasis and in patients with 
inflammatory bowel disease and patients with anterior uveitis- none of whom have 
clinical arthritis. Given the difficulty in accessing tissue from the enthesis the clini-
cal pathological significance of these changes remains to be determined. Whether 
such changes represent inflammation could be key to understanding the pre-clini-
cal phase of entheseal driven inflammation. Thus far, specific genes related to an 
enthesitis driven pathology in man have not been clearly defined. 
High resolution imaging studies have also shown an important emergent role for 
the enthesis and adjacent ligament or tendon in the pathogenesis of osteoarthritis 
(OA). This is especially relevant from the clinical perspective of as differentiation 
between psoriatic and inflammatory osteoarthritis particularly in the small joints of 
the hands can be difficult. Several groups have now shown an important role for the 
enthesis in experimental and clinical OA. 
With respect to therapy the anti-TNF agents have been proved exquisite in their 
ability to suppress enthesitis and osteitis as determined by imaging. Thus, far there 
is a paucity of data on other emerging targets used to treat polyenthesitis related 
pathology including data from therapies that suppress the IL -17/IL- 23 axis.
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INV14

BONE HOMEOSTASIS

Goldring S.R.
Hospital for Special Surgery, Weill Cornell Medical College, New York, NY, USA

In addition to its role in providing a system for regulation of mineral ion homeosta-
sis and mechanical and structural support, the skeletal system is uniquely adapted to 
additional functions that include a role in energy metabolism and the maintenance 
of a “niche” for stem cells for tissue regeneration and repair and support of the 
bone marrow hematopoietic system. These diverse functions are dependent in part 
on the integrated activities of a network of cell populations that form a so-called 
bone multicellular unit (BMU). The BMU consists of myeloid lineage osteoclasts, 
which are uniquely adapted to resorbing the mineralized bone matrix, osteoblasts 
that synthesize the bone matrix and osteocytes that are embedded in the bone ma-
trix and play an essential role in mechano-transduction and skeletal remodeling. 
The differentiation and function of these cell populations are regulated by growth 
factors, cytokines, soluble small molecule mediators and cell surface ligands and 
receptors that orchestrate and integrate the activities of these cells in response to 
local environmental factors and systemic endocrine hormones. In inflammatory 
joint diseases such as ankylosing spondylitis, psoriatic arthritis, rheumatoid arthri-
tis (RA) and systemic lupus erythematosus, the bone microenvironment is invaded 
by cells that disrupt the physiological balance in bone resorption and formation 
resulting in profound alterations in the structural and functional properties of the 
peri-articular bone. Several lines of evidence have established that osteoclasts, the 
cells that are essential for physiological bone remodeling, mediate the pathological 
bone resorption associated with the various forms of inflammatory arthritis. The 
synovium from RA and related forms of destructive inflammatory arthritis contains 
osteoclast precursors, and importantly the synovial tissue is a source of multiple 
potent osteoclast-inducing cytokines and growth factors, including receptor activa-
tor of NF-κB ligand (RANKL), the master regulator of osteoclastogenesis without 
which there is an inability to form osteoclasts. RANKL is produced by multiple cell 
types, including synovial fibroblasts and T cells within the synovium, as well as 
osteocytes, hypertrophic chondrocytes and osteoblast lineage stromal cells. An ad-
ditional distinguishing feature of the inflammatory arthropathies is the differential 
patterns of bone formation and repair observed in RA and the spondyloarthropathies 
(SpAs). In RA, there is a virtual absence of peri-articular bone formation and repair, 
whereas in the SpAs there is evidence of focal regions of enhanced bone formation 
at sites of articular and spinal inflammation. Recent insights into the regulation of 
bone formation have come from the dissection of the role of the wingless (Wnt)-
signaling pathway in controlling osteoblast differentiation and bone formation. Of 
particular interest has been the role played by inhibitors of this pathway that include 
sclerostin and the family of dickkopf (DKK) proteins, both of which are produced 
by synovial fibroblasts. Under physiological conditions, sclerostin and local Wnt 
signaling are required for the osteogenic response to mechanical loading and play 
a critical role in bone adaptation and remodeling. The effects of the Wnt ligands on 
osteoblasts and bone formation are mediated via the canonical Wnt pathway that 
interacts with a receptor complex consisting of the LRP5/LRP6 and frizzle-related 
proteins. Ligation of this receptor complex results in downstream signaling that 
leads to translocation of β-catenin to the nucleus where it enhances osteoblast dif-
ferentiation and activity and down-regulates OPG (the inhibitor of RANKL). The 
Wnt proteins consist of a large family with diverse functions. In osteoclast lineage 
cells, the canonical pathway is activated by the Wnt agonist Wnt3a and inhibited 
by Wnt5a. There is an additional noncanonical Wnt pathway that mediates effects 
via a single transmembrane receptor Ror1/2. With this receptor, the roles of the Wnt 
ligands are reversed, and Wnt3a functions as an inhibitor and Wnt5a as an agonist 
for bone resorption. Of interest, although the inflamed synovium contains abundant 
osteoclast precursors that exist in an environmental milieu that is rich is osteoclas-
togenic cytokines and growth factors, cells with definitive features of osteoclasts 
are almost entirely restricted to the bone surface. This suggests that local factors 
in the immediate bone microenvironment, including components of the bone sub-
strate, provide signals that are essential for terminal osteoclast differentiation and 
activation. In recent studies we have utilized an in vitro osteoclast differentiation 
model to characterize the genes and gene products that are regulated by interaction 
of osteoclasts and their precursors with an authentic bone substrate. Our results pro-
vide evidence that in addition to soluble mediators and direct cell-cell interactions, 
the bone substrate also contributes to the regulation of osteoclast differentiation 
and activation, and importantly reveals additional targets for potential control of 
pathological bone remodeling in inflammatory arthritis.

INV16

THE EPIDEMIOLOGY OF SPONDYLOARTHRITIS

Reveille J.D.
Professor and Director, Division of Rheumatology, The University of Texas Health 
Science Center at Houston, USA

Chronic low back pain is a leading cause of disability and lost productivity. Re-
cent data from the United States (U.S.) National Health and Nutrition Examination 
Survey (NHANES) have documented that the prevalence of chronic back pain has 
risen dramatically from 5% in the 1970’s to 19.3% in 2009-2010. 
There are various criteria for inflammatory back pain (IBP)-however NHANES es-
timates that 6.9% of Americans had chronic IBP, most common in younger adults. 
Axial spondyloarthritis (AxSpA) is a recently defined concept encompassing an-
kylosing spondylitis (AS) as well other types of SpA with an axial component. As 
new criteria are being developed and validated, knowledge of the epidemiology 
of spondyloarthritis (SpA) has advanced significantly. The prevalence of AxSpA 
in the U.S., as defined by ESSG Criteria, is estimated at 1.4% in the 2009-2010 
NHANES study, with women affected slightly more commonly than men and non 
Hispanic blacks least commonly affected. 
In NHANES 2009-2010 28/5103 (0.54%) individuals carried a diagnosis of AS. 
These data are strikingly similar to the prevalence of moderate-to-severe sacroiliitis 
seen in the U.S. in NHANES I (1971-1975) (0.52%), which in turn are similar to 
data reported from Germany and China. Older estimates from the U.S. suggesting 
lower frequencies of AS were neither population nor criteria-based. 
The frequency of AS around the world parallels the frequency of HLA-B27, lowest 
in Africa (where cases of SpA tend not to possess B27) and Japan and highest in 
circumpolar groups (Sami, Inuits), where HLA-B27 is found in over one third of 
the population. The nationally-representative frequency of HLA-B27 in NHANES 
2009 in the U.S. is 6.1%, lowest in blacks (1.1%) and highest in whites (7.5%). 
Of particular note was the finding of significantly lower HLA-B27 prevalence es-
timates for older as opposed to younger U.S. adults (3.6% for those 50-69 years 
of age vs. 7.3% for those 20-49 years, respectively). Although the reason for this 
cannot be determined from this cross-sectional survey, one interpretation is that 
HLA-B27 positive individuals die prematurely. These data must be further repli-
cated in other groups.
The transient nature of reactive arthritis (ReA) in many patients makes determina-
tion of it prevalence difficult, although recent data on the incidence of ReA vary 
from 9-27/100,000/year, with enteric causes more frequent that urogenital causes. 
Psoriasis occurs in 1.2-3.5% of population, most common in northern Europe and 
least common in Asia. Psoriatic arthritis (PsA) occurs in 6% to 39% of psoriasis 
patients, depending on the case series; the true prevalence is probably in the 10-
25% range.
Worldwide, the incidence rates for IBD vary from 0.5 to 24.5 per 100 000 person-
years. The prevalence of enteropathic arthritis/spondylitis in those with IBD like-
wise varies widely, depending on how and who did the ascertainment, ranging from 
17-62%, with peripheral arthritis generally more common than axial involvement. 
Overall, SpA occurs at higher frequency than most other rheumatic diseases, in-
cluding rheumatoid arthritis. What this means as far as an unmet need as far as 
treatment burden an utilization is concerned is one of the challenges facing modern 
rheumatology.

INV17

EARLY COHORTS IN SPONDYLOARTHRITIS 
Rudwaleit M.
Endokrinologikum Berlin and Charité University Medicine, Berlin, Germany

Cohort studies provide important information about clinical manifestations, the 
natural course of disease, outcome, and predictors of outcome. While in the past 
most often cohorts in longstanding ankylosing spondylitis (AS) were studied, more 
recently focus was put on early AS, in particular on early non-radiographic axial 
SpA (nr-axSpA). The German Spondyloarthritis Inception cohort (GESPIC) was 
one of the first invented inception cohorts aiming to study prospectively the dis-
ease course, outcome and predictors of outcome in AS and in non-radiographic 
axial SpA (nr-axSpA). AS patients in this observational cohort had a mean duration 
since diagnosis of only 2.8 years, and a duration of symptoms of only 5.2 years 
on average, reflecting truly early AS. Of note, clinical manifestations were similar 
between AS and nr-axial SpA patients. HLA-B27 has been known to be associ-
ated with an earlier age at onset in AS. This was confirmed in GESPIC for AS and 
was demonstrated for the first time also in nr-axSpA patients (1), thereby underlin-
ing the concept of axial SpA being a disease continuum. In another cohort from 
France referred to as DESIR which is a large prospective cohort of 654 patients 
with inflammatory back pain of no more 3 years and fulfilment of at least one set 
of SpA classification criteria, the association of HLA-B27 with age at onset was 
confirmed  (2). The role of HLA-B27 for disease severity in axial SpA, however, 
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has not been clarified yet. In GESPIC there was neither an association of HLA-B27 
with radiographic severity (mSASSS) in the spine nor with the presence of radio-
graphic sacroiliitis whereas in DESIRHLA-B27 was associated with radiographic 
sacroiliitis and with a higher frequency of inflammation on MRI in the sacroiliac 
joints and in the spine. Similarly, in ESpAC, a cohort of 68 patients with IBP ≤2 
years and possible axial SpA, HLA-B27 together with male gender was associated 
with inflammation on MRI and predictive of MRI inflammation after 1 and 2 years 
(3). Radiographic progression in GESPIC was similar compared to studies with 
longstanding AS. Three variables were identified that were independently predic-
tive of radiographic progression after 2 years: i) the presence of syndesmophytes 
at baseline (OR 31.7), ii) time-averaged elevated CRP (OR 4.77) and iii) smoking 
(OR 2.19). A new syndesmophyte after 2 years occurred in the entire cohort in 
11% but in 29.2% of patients who already had a syndesmophyte at baseline in con-
trast to only 1.2% of AS patients without baseline syndesmophytes (4). In GESPIC      
elevated CRP (OR 3.6 for nr-axSpA, OR 5.6 in AS) but no other factor was also 
predictive for progression of radiographic sacroilitis by ≥1 grade after 2 years in 
multivariate analyses, and CRP but no other variable was also predictive for transi-
tion from nr-axSpA to AS (OR 4.1, 95% CI 1.13-14.95) (5). Current smoking was 
associated with a 2.2-fold higher radiographic progression after 2 years in GESPIC 
and was associated in DESIR with worse functional status as well but also with 
higher disease activity, earlier age at onset and worse quality of life (6). Thus, there 
is sufficient evidence already available to strongly encourage patients with axial 
SpA to stop smoking. NSAIDs seem to clearly have inhibitory effects on new bone 
formation in axial SpA as a recent data from GESPIC and others have shown (7, 8). 
Altogether, our understanding of AS and more recently of nr-axSpA is constantly 
growing and being refined through the conduct of cohort studies. 
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O1a

DENSE GENOTYPING OF CANDIDATE GENES IDENTIFIES 16 
NEW SUSCEPTIBILITY LOCI IN ANKYLOSING SPONDYLITIS

Cortes A.1, Robinson P.C.1, Hadler J.1, Leo P.1, Australian-Anglo-American Spondy-
litis Consortium, Wellcome Trust Case Control Consortium, International Genetics 
of Ankylosing Spondylitis Consortium, Evans D.M.2, Brown M.A.1

1University of Queensland Diamantina Institute, Princess Alexandra Hospital, Bris-
bane, Australia; 2School of Social and Community Medicine, Bristol University, 
Bristol, UK

Introduction/Aim: Ankylosing spondylitis (AS) is a highly heritable inflammatory 
arthritis common in both Asian and European populations. Thus far genes identified 
include the HLA-B*27 allele, and 13 non-MHC loci identified in European popu-
lations. In this study we aimed to better characterize the genetic architecture of AS 
and to fine-map known susceptibility loci.
Materials and Methods: We successfully genotyped 129,030 polymorphic SNPs 
in 10,624 AS affected and 15,174 healthy individuals of European and Asian de-
scent using the Illumina Immunochip microarray, which was designed for immuno-
genetic studies.
Results: In this study we identified 16 new AS risk loci reaching genome-wide sig-
nificance (p<5x10-8), bringing the number of known non-MHC loci to 27. We found 
multiple independent association signals in 8 of these loci, caused by both com-
mon and low frequency variants, suggesting that multiple genetic variants within a 
gene can affect disease susceptibility. A second MHC association with the classical 
HLA-A*0201 allele was observed in both HLA-B*27 positive and negative disease 
(OR=1.2; p=4.5×10-9). European and Asian specific signals were observed in IL23R 
and PTGER4.
Discussion: This study has replicated all attempted genome-wide significant loci 
reported in European populations and identified 16 novel susceptibility loci. Identi-
fied loci implicate microbial sensing (NOS2, NKX2-3, SH2B3 and ICOSLG), intra-
cellular antigenic peptide handling (ERAP1, ERAP2, LNPEP, NPEPPS) and CD8+ 
T cells (EOMES and IL7R) pathways as important in AS etiology as well as in-
crease the number of susceptibility genes in the TH17 pathway (TYK2 and IL6R).
Conclusion: This increased characterization of the genetic architecture of AS aids 
greatly in explaining the currently poorly understood high observed heritability and 
familiarity in AS. This data also guides functional studies towards uncovering how 
these genes cause disease and in the development of new therapeutics.

O1b

ANKYLOSING SPONDYLITIS IS ASSOCIATED WITH SNPS IN 
LOCI IMPLICATING FOUR AMINOPEPTIDASES

Robinson P.C.1, Cortes A.1, Leo P.1, Australian-Anglo-American Spondylitis Con-
sortium (TASC), Welcome Trust Case Control Consortium (WTCCC), International 
Genetics of Ankylosing Spondylitis Consortium (IGAS), Evans D.M.2, Brown 
M.A.1

1University of Queensland Diamantina Institute, Princess Alexandra Hospital, Bris-
bane, Australia; 2School of Social and Community Medicine, Bristol University, 
UK

Introduction/Aim: The aim of the study was to examine regions implicated in 
autoimmune diseases for association with AS. A previous association with AS has 
been described in the aminopetidase ERAP1.
Methods: 9074 European and 1550 east Asian AS cases (defined by the modified 
New York Criteria), and 13607 European and 1567 Asian controls were studied. 
Samples were genotyped on the Illumina Infinium Immunochip (196,524 SNVs), 
clustering performed using Opticall, and analysis performed using linear mixed 
modelling (FaST-LMM) to control for population stratification.
Results: After QC and removal of non-polymorphic variants, 129,030 SNPs re-
mained. The two previously described independent associations in ERAP1 were 
replicated in the European cohort (rs30187, OR=0.77, p=1.3x10-41; rs10050860, 
OR=0.77, p=3.2x10-32), and suggestive association was noted with rs30187 in the 
Asian cohort (OR=0.81, p=2.1x10-5). rs10050860 was found to have low MAF 
(0.037) in the Asian cohort and therefore for this SNP in this ethnic group, the 
study had low power. In the combined cohort, controlling for the association with 
ERAP1, SNPs in ERAP2 and LNPEP were also associated with AS (lead SNP: 
rs2549782, OR=1.2, p=7x10-5). Two functionally important SNPs were AS-associ-
ated: rs2549782, which leads to a change in the catalytic activity of ERAP2, and 
rs2248374, where the AS-protective G allele causes a complete loss of ERAP2 
mRNA and no expression of ERAP2 protein. In HLA-B27 negative AS cases as-
sociation was observed with the ERAP2 SNP also associated with Crohn’s disease 
(rs2549794, OR=1.2, p=8x10-6). Genomewide significant association was noted at 
chromosome 17q21 at a locus encoding the aminopeptidase NPEPPS (rs9901869, 
p=3.2 x10-14; OR=0.88).
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Conclusions: This study identifies robust association with three loci housing four 
aminopeptidases, ERAP1, ERAP2, LNPEP and NPEPPS. This implicates peptide 
handling as a major mechanism in the aetiology of both HLA-B27 positive and 
negative AS.
 

O2

TRANSCRIPTOMIC ANALYSIS OF DERIVED DENDRITIC 
CELLS (MD-DCS) REVEALS SEVERAL GENES DIFFERENTIAL-
LY REGULATED BETWEEN ANKYLOSING SPONDYLITIS (AS) 
PATIENTS AND HEALTHY CONTROLS

Talpin A.1, Bonilla N.1, Costantino F.1, Leboime A.2, Letourneur F.1, Jacques S.1, 
Dumont F.1, Garchon H.J.1, Breban M.1,2, Chiocchia G.1

1Institut Cochin, Dept. of Immunology, INSERM U1016, CNRS UMR8104, Paris; 
2Service de Rhumatologie, Hôpital Ambroise Paré, Boulogne, France

Introduction: As originally shown in an HLA-B27 transgenic rat model and then 
in AS, abnormal regulation of antigen-presenting cells is a characteristic feature of 
AS. Indeed, monocytes-derived DCs from AS patients exhibit a weaker stimulatory 
efficiency of CD4+ T cells than control DCs. Consequently, it is of first importance 
to analyze the gene expression profile in DCs from AS patients.
Aim: To identify genes differentially expressed in MD-DCs from AS patients, as 
compared to healthy controls.
Materials and Methods: Monocytes were purified from 9 HLA-B27+ AS patients 
and 10 controls PBMCs using anti-CD14-coupled immunomagnetic beads and ei-
ther RNA directly extracted or cells were further cultured with IL-4 and GM-CSF 
for 7 days. MD-DCs were then stimulated with LPS for 6 and 24 hours. Transcrip-
tomic study was performed with Affymetrix HuGene 1.0 ST microarrays (23,021 
genes) on unstimulated and stimulated MD-DCs. Gene expression levels in patients 
and controls were compared using a multivariate design under a linear model (LIM-
MA). Real-time quantitative PCR (RT-PCR) was performed for genes validation.
Results: Transcriptomic analysis revealed 104 genes differentially expressed in 
MD-DCs from AS patients compared with controls (p<0.01 and fold-change <0.66 
or >1.5). Six candidate genes have been validated by RT-PCR. Four of them were 
up-regulated in AS MD-DCs (ADAMTS15, F13A1, SELL and ERAP1) and the 
two others down regulated (BAFF and CITED2). Interestingly, expression of AD-
AMTS15, belonging to the metallopeptidase family, was inversely correlated with 
the expression of the transcription factor CITED2 (R=0.7, p=0.0008).
Discussion: This transcriptomic study reveals striking differences in the gene 
expression patterns of AS MD-DCs compared to controls. Up-regulation of AD-
AMTS15 highlights the potential role of metallopeptidase in AS pathogeny. Fur-
thermore, CITED2, as a negative regulator of ADAMTS15 expression and NFκB 
induction by TNF appears as a promising therapeutic target.

O3

HLA-B27 DIMERS ARE TARGETED FOR DEGRADATION 
BY AN ENDOPLASMIC RETICULUM STRESS INDUCED           
DEGRADATION PATHWAY – A POTENTIAL NOVEL 
THERAPEUTIC TARGET?

Guiliano D.B.1, Fussell H.2, Lenart I.1, Tsao E.1, Nesbeth D.3, Fletcher A.1,         
Campbell E.C.4, Cameron A.4, Kellam P.4, Hebert D.N.5, Gould K.6, Powis S.J.4, 
Antoniou A.N.1

1Dept. of Immunology and Molecular Pathology, Division of Infection and Immu-
nity/Centre of Rheumatology, University College London, London; 2Dept. of Histo-
compatibility and Immunogenetics, NHS Blood and Transplant, Colindale Blood 
Centre, London; 3The Advanced Centre for Biochemical Engineering, University 
College London, London, UK; 4School of Medicine, University of St. Andrews, 
Scotland; 5Dept. of Biochemistry and Molecular Biology, University of Massachu-
setts, USA; 6Wright-Fleming Institute, Imperial College London, London, UK

Introduction: The human Major Histocompatibility Complex (MHC) class I mole-
cule HLA-B27 is strongly associated with the inflammatory arthritic disease anky-
losing spondylitis (AS). HLA-B27 forms misfolded heavy chain dimers, which 
may predispose to pathogenesis by inducing endoplasmic reticulum (ER) stress 
and the unfolded protein response (UPR). The UPR can dispose of misfolded pro-
teins via a process referred to as ER associated degradation (ERAD). It remains 
undetermined whether HLA-B27 dimers can be targeted for ERAD. 
Aim: To determine if HLA-B27 dimers are ERAD substrates and whether this 
pathway could be a therapeutic target for AS.
Materials and Methods: Using a limited transfection system, we generated cell 
lines expressing two copies of HLA-B27. We also expressed HLA-B27 in cell lines 
deficient for genes encoding for ER resident chaperones and UPR associated pro-
teins. HLA-B27 dimers and ERAD were analysed in AS patients. Cells were sub-

jected to ER stress and HLA-B27 dimers were monitored. 
Results: HLA-B27 dimers were preferentially detected in association with the cel-
lular degradation machinery. Upregulation of the UPR suppressed HLA-B27 dimer 
formation, whilst down regulation prevented their formation. ERAD markers cor-
related with dimer levels in AS patients.
Discussion: The UPR induced degradation machinery exhibits remarkable specifi-
city in targeting HLA-B27 dimers. Though ER stress induced by HLA-B27 mis-
folding has been described to be pathogenic, it is possible that the UPR could be 
used therapeutically to alleviate the toxicity associated with aggregated protein. The 
degradation pathway for HLA-B27 dimers described here presents a potential novel 
therapeutic target for the modulation of HLA-B27 associated inflammatory disease.
Conclusion: HLA-B27 dimers can be specifically targeted for UPR induced degra-
dation.

O4

ENDOPLASMIC RETICULUM AMINOPEPTIDASE-1 (ERAP1) 
PLAYS A CRITICAL ROLE IN PEPTIDE BINDING AND ANTIGEN 
PRESENTATION BY HLA-B27 

Chen L.1, Fisher R.2, Kollnberger S.3, Kessler B.2, Bowness P.1,3

1MRC Human Immunology Unit, Weatherall Institute of Molecular Medicine, Uni-
versity of Oxford; 2Central Proteomics Facility, Centre for Clinical and Molecular 
Medicine, University of Oxford; 3Nuffield Dept. of Orthopaedics Rheumatology 
and Musculoskeletal Sciences, University of Oxford, UK

Introduction: Recent studies have shown that genetic variation within ERAP1 is 
strongly associated with Ankylosing Spondylitis (AS) in HLA-B27 (B27) posi-
tive individuals. Within the endoplasmic reticulum (ER), ERAP1 is involved in the 
trimming of peptides to the optimal length for their presentation by major histo-
compatibility complex (MHC) class 1 proteins, such as B27. Here, we investigated 
the role of ERAP1 in AS pathogenesis by studying the effect of ERAP1 silencing 
on the B27 peptide repertoire and the presentation of a HIV-gag B27 epitope, KR-
WIILGLNK (KK10), to cytotoxic T lymphocyte (CTL).
Materials and Methods: 1) Stable ERAP1 silencing: ERAP1-shRNA plasmid was 
constructed and cloned into a lentiviral plasmid. ERAP1-shRNA lentivirus was 
then produced to stably silence the expression of ERAP1 on C1R.B27 and HeLa.
B27 cells. 
2) B27 peptide preparation and mass spectrometry: B27 expressing cells ± ERAP1 
were labelled separately using SILAC technique (stable isotope labelling by amino 
acids in cell culture), then mixed before lysis and immuno-purification using W632 
(for MHC class I) or ME1 (for B27) in combination with Protein G Dynabeads/
sepherose. The peptides bound to B27 were eluted and analyzed by MS.
3) HIV-gag B27 CTL activation assay: Cells were infected with recombinant HIV-
gag vaccinia and co-cultured with HIV-gag B27 epitope specific cytotoxic T lym-
phocyte (CTL) overnight. IFN-gamma ELISpot were used to measure the number 
of CTLs activated.
Results: 1) Using a ERAP1-shRNA lentivirus, more than 90% of stable ERAP1 
silencing was achieved in HeLa.B27 cells, approximately 80% in C1R.B27. 
2) The percentage of long HLA-B27 peptides, 10mer-11mer, was increased when 
ERAP1 is silenced in HeLa.B27 cells. Similarly, in ERAP1 silenced C1R.B27 
cells, the proportion of 11mer-13mer B27 peptides were increased.
3) ERAP1 silenced C1R.B27 presents gag-B27 epitopes differently to CTLs.
Conclusions: ERAP1 is a key ER aminopeptidase in the MHC class I pathway, 
whose silencing reshapes the B27 peptide repertoire, resulting in longer peptides. 
Our study suggests that abnormal ERAP1 forms may change the repertoire of pep-
tides bound to B27 and affect cells’ ability to present B27 epitopes to CTL for 
immune surveillance in a biologically meaningful way. 

O5

IL-23 INDUCES SPONDYLOARTHROPATHY BY ACTING ON 
RORGT+, CD3+, CD4-CD8 DOUBLE NEGATIVE ENTHESEAL 
RESIDENT CELLS

Sherlock J.P.1,2,3, Joyce-Shaikh B.1, Turner S.P.1, Chao C.1, Sathe M.1, Grein J.1, 
Gorman D.1, Bowman E.P.1, McClanahan T.1, Yearley J.H.1, Eberl G.4, Buckley 
C.D.3, Kastelein R.A.1, Pierce R.H.1, LaFace D.1, Cua D.J.1

1Merck, California, USA; 2University of Oxford; 3University of Birmingham, UK; 
4Institut Pasteur, Paris, France

Introduction/Aim: Spondyloarthropathy is characterised by inflammation and 
bony pathology at the entheseal insertion of tendons to bone. Recent investigations 
have converged upon interleukin(IL)-23, demonstrating firstly that genetic variants 
in its receptor are associated with disease and secondly that HLA-B27, which is 
present in 90% of patients with ankylosing spondylitis, has a tendency to misfold 
and form cell surface homodimers resulting, respectively, in production of IL-23 
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and stimulation of IL-23R+ cells. However why dysregulation of IL-23 should re-
sult in inflammation primarily at the enthesis has remained deeply enigmatic. 
Materials and Methods: We used GFP reporter mice to investigate the tissue dis-
tribution of IL-23R+ cells in the enthesis, and examined the effect of IL-23 on this 
tissue using DNA expression vectors.
Results: Entheses contain an IL-23R+ T lymphocyte, negative for both CD4 and 
CD8, which allows this tissue to respond to IL-23 in vitro. Multiphoton microscopy 
confirms an extremely precise entheseal cellular localisation. IL-23 expression in 
mice is sufficient by itself to induce hallmark features of spondyloarthropathy with 
severe inflammation developing rapidly and specifically at the enthesis without ini-
tial articular pathology. Entheseal bone erosion, new bone formation and periostitis 
are likewise present. IL-23R+ CD4-CD8- T cells are also located in the aortic root 
and valve and IL-23 expression induces aortitis. 
Discussion: The highly restricted anatomical distribution of IL-23R+ cells explains 
both the tissue localisation of disease to the enthesis and the known genetic asso-
ciations. The importance of the tissue resident cells is emphasised by the ability of 
IL-23 to drive enthesitis despite depletion of CD4+ Th17 cells.
Conclusions: Neutralisation of IL-23 represents an excellent therapeutic strategy 
in spondyloarthropathy since it will inhibit a potent downstream action of known 
genetic factors, and do so directly at the site of pathology.

O6

THE EFFECT OF ANTI-TUMOR NECROSIS FACTOR THERAPY 
WITH GOLIMUMAB ON RADIOGRAPHIC PROGRESSION IN 
DEFINITE ANKYLOSING SPONDYLITIS: 4-YEAR RESULTS 

Braun J.1, van der Heijde D.2, Hermann K.G.3, Baraliakos X.4, Deodhar A.5, Beutler 
A.6, Mack M.6, Xu W.6 Hsu B.6, Inman R.7 
1Rheumazentrum Ruhrgebiet, Herne, Germany; 2Leiden University Medical Cent-
er, Leiden, The Netherlands; 3Charité Medical School, Berlin; 4Centre of Rheuma-
tology Herne, Ruhr-University Bochum, Germany; 5Oregon Health and Science 
University, Portland, OR; 6Janssen Research & Development, LLC, Spring House, 
PA, USA; 7University of Toronto, Toronto, ONT, Canada

Background/Purpose: Three clinical trials in which structural spinal changes in 
patients with ankylosing spondylitis (AS) treated with tumor necrosis factor (TNF) 
antagonists over 2 years (yrs) were assessed in comparison to a historical cohort 
have indicated that such therapy may not alter radiographic progression as quan-
tified by the modified Stokes Ankylosing Spondylitis Spinal Score (mSASSS). 
Longer-term data are scarce. The purpose of this study is to assess the effects of the 
anti-TNF agent golimumab (GLM) on radiographic progression in patients (pts) 
with AS through 2 and 4 yrs of treatment.
Methods: Pts (n=356) were randomly assigned (1:1.8:1.8) to subcutaneous injec-
tions of PBO, GLM 50mg, or GLM 100mg q4weeks (wks). At wk16, pts in the 
PBO or 50mg groups with <20% improvement in both total back pain and morning 
stiffness entered early escape (EE) to GLM 50 or 100mg, respectively. At wk24, 
pts still receiving PBO crossed over (CO) to GLM 50mg. Lateral view radiographs 
of the cervical and lumbar spine were performed at baseline, wk104 and wk208. 
Radiographs were read by 2 independent, central, trained readers using mSASSS 
methodology (0=normal; 1=erosion, sclerosis, or squaring; 2=syndesmophyte; 
3=bridging syndesmophyte). The mSASSS ranges from 0-72. 
Results: Among all randomized pts, median time since first AS symptoms was 11.0 
yrs. Treatment groups were comparable with regard to age, gender, BASDAI, BAS-
FI, BASMI, CRP, mSASSS, and baseline syndesmophytes. Overall mean changes 
in mSASSS were 1.1 at wk104, with no obvious treatment group differences, and 
3.6 at wk208, with numerically larger changes in the GLM 100mg group (Table). 
Due to wide distribution of change values, the numerical differences inmean change 
in mSASSS for the 100mg group or for the 19 radiographically evaluable pts who 
dose-escalated from 50 to 100mg via EE (data not shown) are not significant by 
ANOVA on the van der Waerden normal scores. At wk 104 and wk 208, 23.1% and 
35.1% of pts had a definitive change (>2 points) in mSASSS.
Conclusion: Changes in mSASSS from baseline to wk104 and wk208 indicated 
that anti-TNF treatment with GLM does not inhibit radiographic progression in the 
spine of pts with AS. 

O7

ELEVATED LEVELS OF WNT3a AND LOW LEVELS OF DICK-
KOPF-1 IN SERUM ARE ASSOCIATED WITH SYNDESMOPHYTE 
FORMATION IN ANKYLOSING SPONDYLITIS

Klingberg E.1,2, Nurkkala M.1,2, Carlsten H.1,2, Forsblad-d’Elia H.1,2

1Center for Bone and Arthritis Research; 2Dept. of Rheumatology and Inflammation 
Research, University of Gothenburg, Gothenburg, Sweden

Introduction and Aims: Ankylosing spondylitis (AS) is associated with both 
pathologic formation of new bone and enhanced bone resorption. 
The objectives of this study were to assess a panel of biomarkers reflecting bone 
turnover and to determine their relationship with syndesmophyte formation, bone 
mineral density (BMD) and disease activity in AS. 
Methods: Levels of biomarkers were measured with sandwich enzyme-linked      
immunosorbent assays (ELISA) in patient sera and compared with levels of healthy 
blood donor controls. The biomarkers studied were: Wingless proteins (Wnt3a, 
Wnt5a), Dickkopf-1 (Dkk-1), sclerostin, soluble receptor activator of nuclear fac-
tors-kΒ ligand (sRANKL) and osteoprotegerin (OPG) BASDAI, ASDAS and CRP 
were chosen as disease activity parameters. Spinal mobility was assessed for calcula-
tion of BASMI. Lateral spine radiographs were scored for syndesmophyte formation 
(mSASSS). BMD was measured with dual energy x-ray absorptiometry (DXA). 
Results: 204 AS patients (NW-criteria) (57% men) with a mean age of 50±13 
years and disease duration 15±11 years and 80 age and sex matched controls were 
included. The AS patients had significantly higher levels of Wnt3a (3.72±0.99 
vs. 2.88±0.84 ng/mL; p<0.001) and lower levels of sclerostin (35.33±21.54 vs. 
38.33±13.96 pmol/L; p=0.014) compared with the controls. Wnt3a was positively 
correlated with BASMI (rS=0.219; p=0.002) and mSASSS (rS=0.196; p=0.005) but 
negatively correlated with BMD femoral neck (rS=-0.160; p=0.023). High CRP 
was significantly correlated with lower levels of sclerostin (rS=-0.208, p=0.003) 
and Dkk-1(rS=-0.140, p=0.045). Age (rS=0.389; p<0.001) and male sex (rS=0.377; 
p<0.001) and low femoral neck BMD (rS=-0.187; p=0.008) were significantly cor-
related with increasing mSASSS. After adjusting for age and sex in multiple linear 
regression high Wnt3a (Β=2.71; p=0.017) and low Dkk-1 (Β=-0.002; p=0.025) 
remained independently associated with increasing mSASSS (R2=0.333). Low 
sclerostin (Β=0.012; p<0.001) and high mSASSS (Β=-0.010; p=0.003) were inde-
pendently associated with low Z-score for BMD femoral neck (R2=0.091).
Conclusions: Wnt3a could be a marker for syndesmophyte formation in AS.

O8

BIOMECHANICAL STRESS AS A TRIGGER FOR ENTHESITIS 
AND NEW BONE FORMATION IN SPONDYLARTHRITIS

Jacques P.1, Lambrecht S.1, Verheugen E.1, Van Hove C.2, Pauwels E.3, Lories R.J.4, 
Kollias G.5, Verbruggen G.1, Elewaut D.1

1Laboratory of Molecular Immunology and Inflammation, Dept. of Rheumatology, 
University of Ghent; 2INFINITY-lab, Ghent University Hospital; 3Dept. of Physics 
and Astronomy, University of Ghent; 4Laboratory for Skeletal Development and 
Joint Disorders, Leuven, Belgium; 5Biomedical Sciences Research Center Alexander 
Fleming, Vari, Greece

Spondylarthritides (SpA) are characterized by axial and peripheral arthritis and 
enthesitis, leading to new bone formation and eventually to ankylosis. The aim 
of this study was to investigate the development of enthesitis in TNFΔARE mice, an 
established model for SpA, and to study events leading to new bone formation. 
TNFΔARE mice are characterized by an enhanced TNF mRNA stability, which leads 
to the development of peripheral and axial arthritis, and Crohn´s like ileitis. One 
of the striking features of this model is the early appearance of enthesitis of the 
Achilles tendon. 
TNFΔARE mice which had not yet developed signs of inflammation were subjected 
to tail suspension, a biomechanical unloading procedure, thereby prohibiting weight 
loading on hind paws for 14 days. Almost no inflammation of the Achilles tendon 
occurred in unloaded animals compared to weight bearing controls. By contrast, 
weight bearing front paws exhibited severe inflammation. Within 15 minutes after 
reloading, Western blotting demonstrated up regulation of phosphorylated Erk MAP 
Table. Baseline and change from baseline in mSASSS

 PBO→GLM GLM GLM All 
 50mg1 50mg2 100mg3 GLM
 (n=66)  (n=111)  (n=122)  (n=299)

Baseline 
   Mean (SD) 16.1 (18.7) 11.7 (16.4) 13.5 (18.9) 13.4 (18.0)
   Median 7.9  3.1  3.5  4.0
Wk104
   Mean (SD) change 1.6 (4.6) 0.9 (2.7) 0.9 (3.9) 1.1 (3.7)
   Median change 0.0  0.0  0.0 0.0            
   % pts with change >2 17 (25.8%) 22 (19.8%) 30 (24.6%) 69 (23.1%)
Wk208
    Mean (SD) change 3.2 (8.6) 2.4 (6.6) 4.9 (10.6) 3.6 (8.9)
    Median change 0.5  0.0  1.1  0.5
    % pts with change >2 22 (33.3%) 34 (30.6%) 49 (40.2%) 105 (35.1%)

1Pts in this group either met the early escape criteria at wk16 or crossed over to GLM 50mg 
at wk24.
2Includes pts who did (n=19) and did not (n=92) meet the early escape criteria at wk16.
3Includes pts who did (n=25) and did not (n=97) meet the early escape criteria at wk16.
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kinase in Achilles tendon cell lysates of tail suspended TNFΔARE mice. Treatment 
of TNFΔARE mice with small molecular Erk or p38 inhibitors markedly reduced the 
extent of Achilles tendon enthesitis. In addition, cyclic stretch was performed on 
fibroblasts from TNFΔARE and control mice in a bioreactor, which demonstrated a 
differential chemokine production in supernatant from stretched TNFΔARE fibro-
blasts versus controls. This in turn resulted in enhanced migration of lymphocytes 
towards conditioned medium from stretched TNFΔARE fibroblasts. As TNFΔARE mice 
do not develop new bone formation, this feature was studied in the collagen anti-
body induced arthritis (CAIA) model, in which a collagen type II antibody cocktail 
provokes a rapidly destructive peripheral arthritis that regresses within days. After 
resolution of arthritis, half of the group of mice were suspended by the tail. After 
four weeks of tail suspension, osteophyte growth was studied in both groups by 
micro- and nano-CT, and histology. Osteophytes appeared markedly larger in non-
tail suspended mice.
Conclusion: These findings substantiate the hypothesis that biomechanical stress 
can activate pro-inflammatory signaling pathways, which in a genetically predis-
posed host may lead to enthesitis. Furthermore, mechanical stress may enhance 
new bone formation. 

O9

STRUCTURAL PROGRESSION OF ANKYLOSING SPONDYLITIS 
ASSOCIATED WITH ELEVATION IN TWO NOVEL, INFLAMMA-
TORY BIOMARKERS; MATRIX METALLOPROTEINASE AND 
CATHEPSIN-DERIVED CRP

Bay-Jensen A.C.1, Karsdal M.A.1, Leeming D.J.1, Wichuk S.2, Qvist P.1,                   
Maksymowych W.P.2

1Nordic Bioscience, Herlev, Denmark; 2Division of Rheumatology, University of 
Alberta, Canada

Background: Current inflammatory biomarkers, such as CRP, have insufficient 
sensitivity and specificity to be broadly accepted for diagnosis and prognosis of 
AS. We hypothesized, that quantification of inflammation markers derived from 
the affected tissue might have improved clinical utility compared to the systemic 
markers. We developed two novel biomarker assays detecting MMP and cathepsin-
derived CRP (MMP-CAT and CAT-CRP) and aimed to determine their diagnostic 
utility and association with radiological progression.
Methods: Serum samples (n=124) from AS patients, mean disease duration (SD) 
18.0 (11.4) years were assessed. Within this cohort, samples from 16 AS patients 
with structural progression over two years and 29 without were selected for prog-
nostic evaluation (sub-cohort 1A). A progressor was defined as having a baseline 
mSASSS of ≥10 units and progression of ≥5 units plus ≥1 new syndesmophyte over 
two years. Non-progressors were defined as disease duration at baseline of >10 
years, baseline mSASSS <5 units, and no change in mSASSS over 2 years Sub-co-
hort 1B comprised samples from 53 AS patients pre- and post- anti-TNF treatment. 
We also included samples (n=39) from healthy controls.
Results: CRP-MMP and CRP-CAT were both elevated in AS compared to con-
trols; mean (SD) 9.84 (4.40) ng/ml vs 4.82 (1.49) ng/ml (p<0.05), respectively, for 
CRP-MMP, and 299.6 (137.6) ng/ml vs 178.6 (54.03) ng/ml (p<0.05), for CRP-
CAT. AUC according to ROC analysis was 0.94 (p<0.0001) and 0.85 (p<0.0001) 
for CRP-MMP and CRP-CAT, respectively. In AS patients with progression CRP-
MMP and CRP-CAT were significantly elevated compared to non-progressors. 
Both CRP-related markers decreased significantly after short term (2-3 months) 
anti-TNF treatment.
Conclusions: Both MMP and Cathepsin-derived fragments of CRP are significant-
ly elevated in AS patients. These markers, but not CRP, were significantly elevated 
at baseline in patients having structural progression defined by a composite index 
including mSASSS and syndesmophyte quantification. 

O10

SYNDESMOPHYTES ARE ASSOCIATED WITH HIGHER BONE 
TURNOVER IN ANKYLOSING SPONDYLITIS PATIENTS WITH 
ACTIVE DISEASE

Arends S.1,2, van der Veer E.3, Houtman P.M.2, Leijsma M.K.1, Kallenberg C.G.M.1, 
Brouwer E.1, Spoorenberg A.1,2

1Dept. of Rheumatology and Clinical Immunology, University Medical Center 
Groningen; 2Dept. of Rheumatology, Medical Center Leeuwarden; 3Laboratory 
Medicine, University Medical Center Groningen, The Netherlands

Introduction: Our aim was to investigate the relation between the presence of 
syndesmophytes and bone turnover markers (BTM) in ankylosing spondylitis (AS) 
patients with active disease.
Methods: Fifty-three consecutive outpatients with AS (fulfilling the modified New 
York criteria) and active disease (BASDAI ≥4 and/or based on expert opinion) were 
included. Patients with recent fractures, use of bisphosphonates, and/or inflam-  
matory bowel disease were excluded. The lateral view of cervical and lumbar spine 
radiographs were scored for the presence of syndesmophytes at the anterior corners 
of the vertebrae by two independent observers. In case of discrepancy between 
the observers, consensus was reached afterwards. Markers of bone formation pro-
collagen type 1 N-terminal peptide (PINP) and bone-specific alkaline phosphatase 
(BALP), and marker of bone resorption serum collagen-telopeptide (sCTX) were 
measured. Z-scores of BTM were calculated using matched 10-years-cohorts of a 
Dutch reference group to correct for the normal influence that age and gender have 
on bone turnover.
Results: Mean age was 40 years (SD±11), mean duration of symptoms was 15 
years (SD±11), mean BASDAI was 6.1 (SD±1.9), and 59% were male. Syndesmo-
phytes were present in 31 of the 53 (58%) patients. Patients with syndesmophytes 
had significantly higher levels of PINP (median Z-score: 0.85 vs. -0.09, p=0.005) 
and sCTX (median Z-score: 0.33 vs. -0.42, p=0.033) compared to patients without 
syndesmophytes. No significant differences were found in BALP (median Z-score: 
1.58 vs. 0.89, p=0.144) and BASDAI (mean: 6.1 vs. 6.0, p=0.813) between patients 
with and without syndesmophytes.
Conclusion: This cross-sectional univariate analysis in AS patients with active 
disease shows that markers of both bone formation (PINP) and bone resorption 
(sCTX) are significantly higher in patients with syndesmophytes compared to pa-
tients without syndesmophytes. Longitudinal studies with multivariate analyses are 
needed to investigate whether BTM can serve as potential biomarkers for radio-
graphic damage in AS.
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SO1

EXPRESSION OF HLA-B27 CAUSES LOSS OF MIGRATORY      
DENDRITIC CELLS IN A RAT MODEL OF SPONDYLOARTHRITIS

Utriainen L.1, Firmin D.1, Wright P.1, Cerovic V.1, Breban M.2, McInnes I.B.1,       
Milling S.1

1Institute of Infection, Immunity and Inflammation, University of Glasgow, Glas-
gow, UK; 2Institut Cochin, Université Paris Descartes, Paris and Hôpital Ambroise 
Paré, AP-HP, and Université de Versailles Saint Quentin en Yvelines, Boulogne-
Billancourt, France

Introduction: A genetic predisposing factor shared by the spondyloarthritides is 
the MHC class I gene HLA-B27. Rats transgenic for human HLA-B27 and β2-
microglobulin (B27-TG rats) spontaneously develop colitis and peripheral inflam-
mation, thus providing a model of SpA. Because this inflammation requires CD4+ 
T lymphocytes and involves intestinal pathology, we aimed to discover whether 
the dendritic cells (DCs) that migrate from the intestine and control CD4+ T cell 
differentiation were aberrant in B27-TG animals.
Methods: Migrating intestinal lymph DCs were collected by thoracic duct can-
nulation from B27-TG and control rats. The phenotypes of these, and of mesenteric 
lymph node DCs, were assessed by flow cytometry. Also, the functions of DCs 
differentiated from bone marrow precursors in vitro were assessed. 
Results: Strikingly, B27-TG animals lack one subset of L-DCs, the MHCIIhi 

CD103+ CD172alo DCs, in both the lymph and in the mesenteric lymph nodes. In 
addition, the remaining B27-TG L-DCs express more CD25, indicating increased 
activation. Furthermore, in vitro culture of DCs from bone marrow precursors with 
Flt3L revealed reduced survival of B27-TG DCs, suggesting a systemic defect in 
B27-TG DC differentiation. In spite of the reduced viability of B27-TG BMDCs, 
they induced enhanced IL-17 production from naïve CD4+ T cells in vitro. 
Discussion: The CD172alo DC subset has been implicated in the induction and 
maintenance of intestinal tolerance, and thus lack of this subset could lead to 
breakdown in tolerance and to systemic disease. In addition, the enhanced IL-17 
production from CD4+ T cells stimulated by the surviving B27-TG BMDCs could 
contribute to inflammation in these animals.
Conclusion: We describe two different DC-dependent mechanisms by which 
HLA-B27 may contribute to inflammatory disease in B27-TG rats.

SO2

FUNCTIONAL INTERACTION BETWEEN THE ANKYLOSING 
SPONDYLITIS ASSOCIATED ERAP1 POLYMORPHISM AND 
HLA-B27 IN VIVO 

García-Medel N.*, Sanz-Bravo A.*, Van Nguyen D., Galocha B., Gómez-Molina 
P., Martín-Esteban A., Álvarez-Navarro C., López de Castro J.A.
Centro de Biología Molecular Severo Ochoa, CSIC-UAM, Madrid, Spain
 *The contribution of N. García-Medel and A. Sanz-Bravo to this work was equal. 

Introduction/Aim/Materials and Methods: The association of ERAP1 with 
ankylosing spondylitis (AS) among HLA-B27-positive individuals suggests that 
ERAP1 polymorphism may affect pathogenesis through altering peptide-dependent 
features of the HLA-B27 molecule. To establish the effect of natural ERAP1 poly-
morphism on the HLA-B27 peptidome, we immunupurified HLA-B*27:04-bound 
peptides from 4 lymphoid cell lines with different ERAP1 variants. The peptide 
pools were subjected to HPLC fractionation and comparatively analyzed by MAL-
DI-TOF MS. Peptide sequencing was carried out by MALDI TOF/TOF MS/MS. 
Ligands were compared on the basis of their relative abundance and the susceptibil-
ity of N-terminal flanking and P1 residues to ERAP1 trimming was quantified. 
Results: pairwise comparisons of HLA-B*27:04-bound peptidomes from cells 
expressing different natural variants of ERAP1 revealed significant differences in 
the size and length of many ligands as a function of their relative expression in the 
cell lines compared, and in HLA-B27 stability. AS-protective ERAP1 polymor-
phisms lead to longer peptides and decreased HLA-B27 termostability, consistent 
with lower enzymatic activity. Peptides predominant in the context of AS-protec-
tive variants showed higher susceptibility of their N-terminal flanking residues to 
ERAP1 revealing the basis for the effects of this enzyme on HLA-B27. 
Conclusions: Our results indicate a general quantitative effect of ERAP1 poly-
morphism on the HLA-B27 peptidome and suggest that the mechanism of ERAP1/
HLA-B27 interaction is a variant- dependent alteration in the balance between 
epitope generation and destruction, which is determined by the susceptibility of  
N-terminal flanking and P1 residues to trimming by distinct ERAP1 variants.

SO3

ENDOPLASMIC RETICULUM AMINOPEPTIDASE 1 INTER-      
ACTION WITH HLA B27 INFLUENCES THE UNFOLDED PRO-
TEIN RESPONSE 

Haroon N.1,2, Lin A.2, Akram A.1, Inman R.D.1,2

1Dept. of Medicine & Rheumatology, University of Toronto, Toronto; 2Dept. of 
Medicine & Rheumatology, University Health Network, Toronto, Canada

Introduction: We have reported a functional interaction of ERAP1 with alteration 
in MHC-I free heavy chain and HLA-B27-peptide presentation. Here we report 
the influence of ERAP1 on unfolded protein response (UPR) genes in HLA B27 
transgenic mice (B27tg).
Methods: B27tg were developed on a MHC double knock out (DKO) strain lack-
ing endogenous murine class I MHC. These mice were crossed with ERAP1 -/- 
mice to generate the HLA-B27-ERAP-KO mice (B27tgE-). Mesenteric lymph 
nodes (MLN), spleen and liver were obtained from age-matched B27tg and B27tgE- 
before and 5 days after intra-gastric Yersinia infection. Yersinia enterocolitica 0:8 
was delivered to the mice by intragastric tube at a dose of 107 organisms. RNA was 
extracted from tissues and subjected to quantitative PCR with primers specific for 
the following markers of UPR: Bip, CHOP, XBP-1 and GADD45. β-actin expres-
sion was used a control.
Results: There was consistent expression of all 4 genes of UPR in the tissues tested 
except for GADD45 expression in the spleen. In the liver which has the highest 
expression of ERAP1, the UPR genes were expressed at significantly higher levels 
in the B27tgE- compared to B27tg. The fold expression of the respective genes in 
the B27tg vs B27tgE- were: Bip (15.4 vs 30.2), CHOP (3.05 vs 4.9), XBP-1 (19.9 vs 
53.9) and GADD45 (7.6 vs 12.2). The fold expression of UPR genes in the spleen 
were comparable between B27tg and B27tgE-: BiP (1.84 vs 1.70); CHOP (2.41 vs 
2.20), XBP-1 (3.79 vs 3.52). MLN demonstrated higher expression of UPR genes 
in B27tg compared to B27tgE-: Bip (2.07 vs 1.21), CHOP: (1.96 vs 1.52), XBP-1 
(2.78 vs 1.22), GADD45 (3.20 vs 1.27). Following Yersinia infection, there was 
a downregulation of the UPR response genes, seen in both strains. In MLN and 
spleen, the degree of downregulation of UPR genes was comparable. However, in 
the liver the decrease in CHOP and XBP-1 following infection was significantly 
more pronounced in the B27tgE- (CHOP: 2.20 to 1.55 and XBP-1: 3.52 to 2.16) 
than in the B27tg (CHOP: 2.41 to 2.04 and XBP-1: 3.79 to 3.02). 
Conclusions: ERAP1-B27 interaction can result in functionally significant altera-
tion of the UPR. 

SO4

IDENTIFICATION OF ROBUST AND DISEASE-SPECIFIC STRO-
MAL ALTERATIONS IN SPONDYLOARTHRITIS SYNOVITIS

Yeremenko N.1, Noordenbos T.1, Rigter G.1, Cañete J.2, Tak P.P.1, Baeten D.1

1Academic Medical Center/University of Amsterdam, Amsterdam, The Nether-
lands; 2Hospital Clinic, Barcelona, Spain

Introduction/Aim: The cellular and molecular pathways driving synovial inflam-
mation and stromal remodeling in spondyloarthritis (SpA) remain largely unknown. 
As SpA and rheumatoid arthritis (RA) show clearly distinct patterns of structural 
remodeling, we conducted this study to identify molecular pathways specific for 
SpA synovitis by gene expression profiling of the inflamed synovial tissue in both 
conditions.
Materials and Methods: Synovial biopsies were obtained by arthroscopy. Top dif-
ferentially expressed genes were validated on three independent cohorts of patients 
by qPCR and immunohistochemistry. qPCR was also performed on paired SpA 
synovial biopsies before and after TNF blockade. Synovial fibroblasts and tissue 
biopsies were used for ex vivo cultures.
Results: The microarray analysis identified a signature set of genes that discrimin-
ated with high certainty between SpA and RA. This data was robust and reproduc-
ible, as was confirmed by qPCR in the same samples as well as in an independent 
cohort of early, untreated patients, with some of genes being more than 100-fold 
upregulated. The gene signature was also consistent as pathway analysis revealed 
that top-ranking upregulated transcripts in SpA were related to myocyte/myofibro-
blast biology. Analysis of gout versus SpA samples revealed that these genes were 
specifically upregulated in SpA rather than downregulated in RA. Most interest-
ingly, analysis of paired samples before and after treatment of the patients indicated 
that this signature was not altered by effective TNF blockade. Immunofluorescence 
confirmed a marked presence of myofibroblasts in SpA synovitis. Preliminary data 
suggest that regulation of transdifferentiation of synovial fibroblasts towards myo-
fibroblasts is induced by PDGF and TGFβ. Finally, targeting myofibroblasts with 
a specific inhibitor of the PDGF-R tyrosine kinase imatinib mesylate in ex vivo 
tissue cultures led to a significant decrease in the production of pro-inflammatory 
cytokines.
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Conclusions: This study identified a robust, reproducible and disease-specific in-
crease in myofibroblasts in SpA synovitis. The reason for this increase and the 
potential role of these cells in inflammation and structural remodeling in SpA are 
currently under investigation.

SO5

AUTOANTIBODIES AGAINST CLASS II-ASSOCIATED INVARI-
ANT CHAIN PEPTIDE (CLIP) IN SPONDYLOARTHRITIS

Baerlecken N.T.1, Nothdorft S.1, Stummvoll G.H.2, Sieper J.3, Rudwaleit M.4, Reuter 
S.5, Matthias T.6, Schmidt R.E.1, Witte T.1

1Dept. of Immunology and Rheumatology, Medical University Hannover, Germany; 
2Dept. of Rheumatology, Internal Medicine III, Medical University of Vienna, Aus-
tria; 3Dept. of Gastroenterology, Infectiology and Rheumatology, Charité Berlin, 
Campus Benjamin Franklin, Berlin; 4Endokrinologikum, Berlin; 5AESKU.KIPP 
Institute, Wendelsheim; 6AESKU.Diagnostics, Wendelsheim, Germany

Introduction and Aim: Establishing the early diagnosis of spondyloarthritis (SpA) 
is difficult, since abnormalities in conventional X-ray develop with a latency of 
several years and only HLA-B27 has been established as a laboratory marker. With 
the exception of MRI, there are no sufficient tools for the early diagnosis of SpA. 
The aim of our study was to identify new autoantibodies as diagnostic markers of 
SpA.
Patients and Methods: As a screening procedure, we used protein array technol-
ogy for detection of autoantigens in ankylosing spondylitis (AS). Then the results 
of the protein array were confirmed by ELISA using Class II-associated invariant 
chain peptide (CLIP) domain of CD74 as antigen. Sera for the ELISA were ob-
tained from patients with axial (n=156) and peripheral (n=60) SpA, psoriatic arthri-
tis without axial involvement (PsA) (n=40), RA (n=80), SLE (n=40), HIV infection 
(n=40) and 125 blood donors. All donors provided informed consent for the study 
(ethics number 4928).
Results: Using protein arrays, we detected IgG antibodies against CD74 in 4/5 SpA 
sera. Using ELISA, IgG autoantibodies against the extracellular CLIP domain of 
CD74 were found in 56/58 (97%) of SpA patients with a duration of inflammatory 
back pain of less than 1 year. In control groups, the prevalence of IgG autoantibod-
ies against CLIP was 18/40 (45%) in PsA, 9/80 (11%) in RA, 6/40 (15%) in SLE, 
1/40 (2.5%) in HIV and 1/125 (0.8%) in blood donors.
Conclusion: Due to their high specificity and sensitivity, antibodies against the 
CLIP domain of CD74 provide an important additional tool for diagnosis of SpA.
Funding: DFG KFO 250, WI 1031/6-1

SO6

LOW SCLEROSTIN LEVELS: A PREDICTIVE MARKER OF PER-
SISTENT INFLAMMATION IN ANKYLOSING SPONDYLITIS 
DURING ANTI-TNF THERAPY?

Saad C.G.S.1, Ribeiro A.C.M.1, Moraes J.C.B.1, Takayama L.1, Goncalves C.R.1, 
Rodrigues M.B.3, de Oliveira R.M.4, Silva C.A.2, Bonfa E.1, Pereira R.M.R.1 
1Division of Rheumatology; 2Pediatric Rheumatology Unit; 3Dept. of Radiology; 
4Faculdade de Medicina da Universidade de São Paulo, RDO Diagnósticos Médicos, 
São Paulo, Brazil

Introduction: Sclerostin levels have been reported to be low in ankylosing spondy-
litis (AS), but there is no data regarding the possible role of this Wnt inhibitor dur-
ing anti-TNF therapy. 
Aim: The present study longitudinally evaluated sclerostin levels, inflammatory 
markers and bone mineral density (BMD) in AS patients under anti-TNF therapy.
Material and Methods: Thirty active AS patients were assessed at baseline, 6 
and 12 months after anti-TNF therapy regarding clinical parameters, inflamma-
tory markers, BMD and baseline radiographic damage (mSASSS). Thirty age- and 
sex-matched healthy individuals comprised the control group. Patients’ sclerostin 
levels, sclerostin binding LRP6 and BMD were evaluated at the same time points 
and compared to controls.
Results: At baseline, AS patients had lower sclerostin levels [60.5 (32.7) vs. 96.7 
(52.9) pmol/l, p=0.002] and comparable sclerostin binding to LRP6 (p=0.387) than 
controls. Improvement of BASDAI, BASFI, BASMI, ASQoL was observed at 
baseline vs. 6 vs. 12 months (p<0.01). Concomitantly, a gradual increase in spine 
BMD (p<0.001) and a positive correlation between baseline mSASSS and spine 
BMD was found (r=0.468, p<0.01). Inflammatory parameters reduction was ob-
served comparing baseline vs. 6 vs. 12 months (p<0.01). Sclerostin levels progres-
sively increased (baseline vs. 6 vs. 12 months, p<0.001). At 12 months, the scleros-
tin levels remained significantly lower in patients compared to controls [72.7 (32.3) 
vs. 96.70 (52.85) pmol/l, p=0.038]. Moreover, sclerostin serum levels at 12 months 

were lower in the 10 patients with high CRP (≥5mg/l) compared to the other 20 
patients with normal CRP (p=0.004). Of note, these 10 patients with persistent 
inflammation also had lower sclerostin serum levels at baseline compared to the 
other patients (p=0.023). 
Conclusion: Persistent low sclerostin levels may underlie continuous inflammation 
in AS patients under anti-TNF therapy. 

SO7

THE EFFECT OF BIOLOGICAL THERAPY ON WORK PARTICI-
PATION IN ANKYLOSING SPONDYLITIS PATIENTS: A SYSTEM-
ATIC REVIEW

Van der Burg L.R.A.1*, Ter Wee M.M.2*, Boonen A.1

1Dept. of Internal Medicine, Division of Rheumatology, Maastricht University 
Medical Centre, Maastricht; 2Dept. of Rheumatology, VU University Medical Centre, 
Amsterdam, The Netherlands

Aim: To systematically review the effect of treatment with biologicals in ankylos-
ing spondylitis on three areas of work-outcomes: employment status, absence form 
paid work and at-work productivity loss.
Patients and Methods: A systematic search was performed in Pubmed, Embase 
and the Cochrane Library (up until 15 June 2011) by two authors to identify rel-
evant articles. Quality of included studies was assessed by two authors using the 
Dutch Cochrane guidelines for (un)controlled cohorts and randomised controlled 
trials (RCTs). Data were extracted by one author and checked by another using a 
self-composed form. Due to extensive inter-study heterogeneity, narrative summa-
ries were used to present the data.
Results: Nine studies were included (six uncontrolled cohorts, one population 
controlled cohort and two RCTs) that reported on 39 comparisons. Overall 961 
patients were treated with three different TNF-α inhibitors (etanercept, infliximab, 
adalimumab). For presenteeism and absence from work, most comparisons showed 
improvement in favour of biologicals, but not all comparisons were statistically sig-
nificant and they usually concerned before-after analyses. For employment status, 
changes were less often positive, but studies addressed patients with longstanding 
AS, lacked power and were of relatively short follow-up.
Conclusion: Although trends towards beneficial effects of biological in longstand-
ing AS were seen on all work outcomes, this effect proved often not significant, 
when compared to the untreated group or to baseline. Since the majority of studies 
were (extensions of) controlled trials, the generalizability of the effect of biologi-
cals on work participation in real life should be further studied in larger (population 
controlled) studies. The effect of biologicals in patients with early disease has not 
been addressed as yet.

SO8

BRAIN MRI AND PSYCHOPHYSICS ANALYSIS DEMONSTRATE 
NEUROPATHIC PAIN TO BE A COMPONENT OF BACK PAIN IN 
ANKYLOSING SPONDYLITIS 

Wu Q.1, Inman R.D.1,2,3,5, Davis K.D.1,3,4

1Toronto Western Research Institute; 2Division of Rheumatology, Toronto Western 
Hospital, Toronto; 3Institute of Medical Science; 4Dept. of Surgery, University of 
Toronto, Toronto; 5Dept. of Medicine, University of Toronto, Toronto, Canada

Introduction/Aim: The mechanisms underlying pain in ankylosing spondylitis 
(AS) are unclear. The aim of this study was to investigate whether there is a neuro-
pathic component in AS pain and to delineate gray matter brain abnormalities as-
sociated with AS.
Materials and Methods: Seventeen patients with back pain secondary to AS 
(12M/5F; 34.4±12.4yo) and age/sex-matched controls consented to the approved 
study. Mean BASDAI scores in the AS patients were 6.6±2.1, and none were on 
biologic agents at the time of the study. Patients were assessed with the Pain-          
DETECT (scores <12 indicate low probability of neuropathic pain) and McGill 
Pain Questionnaires. Mechanical and thermal pain thresholds were determined, 3T 
MRI scans obtained for all subjects. Brain gray matter was measured with cortical 
thickness analysis (Freesurfer) and voxel based morphology (FSL-VBM) for sub-
cortical structures with age included as a covariate.
Results: The mean painDETECT score in AS patients was 15.1±7.08 (eleven 
scored >12). Compared to controls, AS patients had significantly decreased me-
chanical and cold sensitivity on their dorsal feet but pain thresholds were not ab-
normal. The gray matter analysis identified that AS patients had significant cortical 
thinning in left primary sensory (S1), insular, and anterior mid-cingulate cortices 
(MCC), and right supplemental motor area and ACC. Furthermore, painDETECT 
scores correlated with cortical thinning in the left S1 and thickening in the left         



608

Short Oral Presentations  Eighth International Congress on Spondyloarthritis

motor cortex, right anterior cingulate and prefrontal cortex. All cortical findings 
were significant at p<0.05 image-wise, corrected for multiple comparisons.
Conclusions: Our psychophysical testing and self-reports identified signs of neuro-
pathy. The imaging results of abnormal brain gray matter linked to neuropathic 
pain are concordant with the clinical picture of AS having sensorimotor and mood 
deficits as well as neuropathic pain. These data suggest that back pain in AS is a 
mixed pain condition that includes a neuropathic pain component. 

SO9

EFFICACY AND SAFETY OF ADALIMUMAB IN PERIPHERAL 
SPONDYLARTHRITIS PATIENTS: RESULTS FROM ABILITY-2

Mease P.1, Sieper J.2, Van den Bosch F.3, Rahman P.4, Obermeyer K.5, Pangan A.L.5

1Swedish Medical Center, Seattle, USA; 2Charité Universitätsmedizin, Berlin, Ger-
many; 3Ghent University Hospital, Ghent, Belgium; 4Memorial University, New-
foundland, Canada; 5Abbott, Abbott Park, USA

Introduction/Aim: ABILITY-2 is the first randomized, controlled trial to use 
the ASAS peripheral SpA criteria to evaluate efficacy and safety of adalimumab 
(ADA) in peripheral SpA patients not diagnosed with psoriatic arthritis (PsA) or 
ankylosing spondylitis (AS).
Methods: In the ongoing ABILITY-2 study, patients with peripheral SpA, not di-
agnosed with PsA or AS, and inadequate response to NSAIDs, were randomized 
to ADA or placebo for 12 weeks. Peripheral SpA response (pSpARC40): ≥40% 
improvement in Patient Global Assessment (PGA) and PGA-pain and ≥40% im-
provement in ≥1 of the following: SJC and TJC, Enthesitis Count, or Dactylitis 
Count, was assessed at week 12. 
Results: Baseline characteristics were similar, except mean age was higher (43 vs 
39 years) and percentage of patients with dactylitis count >0 was lower (16% vs 
30%) in the ADA group. At week 12, the percentages of ADA patients achieving 
pSpARC40 and other efficacy endpoints were higher vs placebo (Table). AEs were 
similar (ADA/placebo): serious AEs (1.2%/1.2%), infectious AEs (21.4%/28.4%); 
no serious infections, tuberculosis, or malignancies occurred. 

 ADA PBO p-valuea

 N=84 N=81 

Primary endpointb

pSpARC 40, % 39.3 19.8 .006

Secondary endpoints (mean change)   
PGAc (VAS 0–100), mm -27.5 -16.4 .003
PGA painc (VAS 0–100), mm -28.9 -17.1 .001
PhGAc (VAS 0–100), mm -32.2 -18.2 <.001
TJCc (0–78) -5.9 -1.8 <.001
SJCc (0–76) -3.6 -3.1 .045
Leeds enthesitis indexc (0–6) -0.8 -0.1 <.001
SPARCC enthesitis indexc (0–16) -1.7 -0.7 <.001
Dactylitis countc (0–20) -0.2 -0.3 .808
BASDAIc -2.1 -1.0 .003
HAQ-S scorec -0.3 -0.2 .051
SF-36v2 PCSd 6.7 2.4 <.001

aADA vs PBO; bNRI; cLOCF; dObserved (n=83/79, ADA/PBO).

Conclusions: ADA was well-tolerated and improved signs, symptoms, and physi-
cal function in non-PsA, non-AS peripheral SpA patients, suggesting ADA can be a 
treatment option for peripheral SpA patients with inadequate response to NSAIDs. 

SO10

SIMULTANEOUSLY MODELLING HEALTH IMPACT, BUDGET 
IMPACT AND COST-EFFECTIVENESS IN THE CONTEXT OF 
POPULATION DYNAMICS: THE CASE OF TUMOUR NECROSIS 
FACTOR-ALPHA ANTAGONIST FOR ANKYLOSING SPONDYLI-
TIS IN THE DUTCH SOCIETY 

Tran-Duy A.1, Boonen A.2, van de Laar M.A.F.J.3, Severens J.L.4

1Dept. of Health Services Research, Faculty of Health, Medicine and Life Sciences, 
Maastricht University and Caphri School for Public Health and Primary Care, 
Maastricht; 2Dept. of Internal Medicine, Division of Rheumatology, Maastricht 
University Medical Center and Caphri School for Public Health and Primary Care, 
Maastricht; 3Dept. of Rheumatology and Clinical Immunology, Twente University 
Medical Center, Enschede; 4Institute of Health Policy and Management, Erasmus 
University Rotterdam, Rotterdam, The Netherlands

Background: Despite rapid methodological development, modelling strategies in 
health economic evaluation are still insufficient in providing comprehensive infor-
mation expected by decision makers such as actual numbers of patients in a society 
receiving a new technology and health burden and expenditure at different points in 
calendar time. Simultaneously predicting burden of illness and cost-effectiveness 
of complex treatment strategies for rheumatic diseases in a real context of a society 
has not yet been done.
Objectives: This study aimed at developing a simulation model to predict impact 
of treatment strategies for a chronic disease in a real society on population health, 
budgets and cost-effectiveness at specific points in calendar time. Two scenarios 
regarding treatment of all patients with ankylosing spondylitis (AS) in the Dutch 
population were used as a case. In Scenario 1, five NSAIDs were available and in 
Scenario 2, five NSAIDs and two anti-TNFs.
Methods: The discrete event modelling framework developed by Tran-Duy et al.1 
was adapted and used in this population dynamic simulation. Distinguishing the 
prevalent AS population on January 1, 2012 and the incident AS cohorts in the sub-
sequent 20 years, the model tracked individually an actual number of AS patients 
until death or end of the simulation time. During the simulation, data on patient 
characteristics, costs and health at discrete points in calendar time were generated. 
The model was written using the Delphi programming language. Data analysis was 
done using R.
Results: The predicted size of prevalent AS in the Dutch society varied from 69350 
to 70540 with 31–33% of the patients receiving anti-TNFs over the period 2012-
2032. Incremental costs per QALY gained of Scenario 2 against Scenario 1 (in 
thousand Euros) on January 1 of 2017 and 2032 would be 130.66 and 86.70, respec-
tively. Cumulative total societal costs (in billion Euros) up to January 1 of 2017 and 
2032 would be 10.66 and 16.88 in Scenario 1, and 11.41 and 18.48 in Scenario 2, 
respectively. Anti-TNFs would result in higher annual drug costs, but lower annual 
productivity and non-drug health care costs. Cumulative total population QALYs 
(in thousands) up to January 1 of 2017 and 2032 were 242.64 and 860.08 in Sce-
nario 1, and 248.36 and 878.60 in Scenario 2, respectively. 
Conclusions: This real time modelling approach is feasible and provides com-
prehensive information for the decision makers not only on cost-effectiveness at 
the patient-level but also on the total health and societal budget impacts at the 
population level at specific points in calendar time. The model is also useful for the 
clinicians who wish to get insight into how their practice affects the health burden 
of the society.
Reference: 
1. Tran-Duy, A., Boonen, A., van de Laar, M.A.F.J., Franke, A.C., and Severens, 
J.L.: A discrete event modelling framework for simulation of long-term outcomes 
of sequential treatment strategies for ankylosing spondylitis. Ann Rheum Dis 2011; 
70: 2111-8.

SO11

MRI INFLAMMATION AND ITS RELATION WITH MEASURES 
OF CLINICAL DISEASE ACTIVITY AND DIFFERENT TREAT-
MENT RESPONSES IN PATIENTS WITH ANKYLOSING SPOND-
YLITIS TREATED WITH A TNF INHIBITOR

Machado P.1,2, Landewé R.3, Braun J.4, Baraliakos X.4, Hermann K.G.A.5, Hsu B.6, 
Baker D.6, van der Heijde D.1

1LUMC, Leiden, The Netherlands; 2CHUC, Coimbra, Portugal; 3AMC, Amsterdam, 
The Netherlands; 4Rheumazentrum Ruhrgebiet, Herne; 5Charité Medical School, 
Berlin, Germany; 6Centocor, Malvern, USA

Aim: To investigate the relationship between MRI inflammation and measures of 
clinical disease activity as well as treatment responses in patients with ankylosing 
spondylitis (AS) treated with a TNF inhibitor.
Methods: In an 80% random sample of the ASSERT database, MRIs at baseline 
(n=221), week (wk) 24 (n=158, infliximab group) and wk102 (n=179, all patients) 
were scored by 2 independent readers (Berlin scoring system). Spearman corre-
lation coefficients were determined. For each treatment response criterion (at 24 
and 102wk), subgroups of responders and non-responders changes in MRI activity 
(MRIa) scores were compared using 4 statistical approaches: 1) standardized mean 
difference (SMD), 2) F-score of a two-sided ANOVA, 3) difference in the standard-
ized response mean (ΔSRM), and 4) area under the curve (AUC).
Results: At baseline, ASDAS (r=0.16) and CRP (r=0.28) correlated significantly 
with MRIa. Similarly, changes in ASDAS (24wk: r=0.22, 102wk: r=0.23) and 
changes in CRP (24wk: r=0.25, 102wk: r=0.32) correlated significantly with chang-
es in MRIa. Higher baseline ASDAS and CRP values were also associated with 
greater decreases in MRIa. None of these associations were present for BASDAI, 
individual BASDAI questions and patient global. Differences in MRIa change 
scores between responders and non-responders were greater when subgroups were 
defined according to the ASDAS response criterion (higher absolute values for 
SMD, F-scores, ΔSRM and AUC) than when subgroups were defined according to 
the BASDAI or ASAS20 response criteria.
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Conclusions: MRIa correlates better with CRP than with other measures of dis-
ease activity. By including both CRP and patient reported outcomes in its formula, 
ASDAS has the advantage of providing combined information on objective and 
subjective measures. As a status and response measure ASDAS better reflects the 
spinal inflammatory disease process in AS than other composite measures.

SO12

SECUKINUMAB SIGNIFICANTLY IMPROVES ASAS20 RES-
PONSES VERSUS PLACEBO IN MODERATE-TO-SEVERE ANKY-
LOSING SPONDYLITIS PATIENTS

Emery P.1, Baeten D.2, Sieper J.3, Braun J.4, van der Heijde D.5, McInnes I.6, van 
Laar J.7, Landewé R.8, Wordsworth P.9, Wollenhaupt J.10, Kellner H.11, Paramarta 
J.2, Bertolino A.12, Gsteiger S.12, Wright A.12, Hueber W.12

1Leeds University, Leeds, UK; 2Amsterdam University, Amsterdam, The Netherlands; 
3Charite Campus, Germany; 4Rheumazentrum Ruhrgebiet, Germany; 5Leiden Uni-
versity Medical Center, Leiden, The Netherlands; 6Glasgow University, Glasgow; 
7Newcastle University, Newcastle UK; 8Maastricht University Medical Center, 
Maastricht, The Netherlands; 9Nuffield Orthopaedic Centre, UK; 10Eilbeck Hospital, 
Eilbeck; 11Centre Inflammatory Joint Diseases, Germany; 12Novartis Pharma AG, 
Switzerland

Introduction: This proof-of-concept study assessed the preliminary efficacy and 
safety of secukinumab, a fully human monoclonal antibody targeting IL-17A for 
treatment of moderate-to-severe ankylosing spondylitis (AS).
Methods: Patients (n=30) with active AS randomly (4:1) received two i.v. infu-
sions of secukinumab 10mg/kg or placebo, given 3 weeks apart. Primary endpoint 
was proportion of patients achieving ASAS20 response at Week 6. Historical pla-
cebo information from 8 AS trials was included in a Bayesian analysis of primary 
endpoint.
Results: Baseline characteristics were comparable between groups. 5 patients (pla-
cebo 3, secukinumab 2) discontinued the study before Week 6. At Week 6, 61% 
(14/23) secukinumab-treated patients achieved ASAS20 responses vs 17% (1/6) on 
placebo (99.8% probability of positive treatment difference; 95% credible interval 
of response difference [12%, 56%]). At Week 6, ASAS40 and ASAS5/6 response 
of secukinumab-treated patients were 30% and 35%, respectively, mean (range) 
BASDAI change from baseline was -1.8 (-5.6-0.8). ASAS response rates were 
greater at Week 6, and declined thereafter till Week 28, consistent with prelimi-
nary dose regimen. Post-hoc subgroup analyses showed TNFi naive patients have 
greater ASAS20 response rates (85%;11/13) vs TNFi pre-exposed (30%; 3/10) pa-
tients. Overall, 30 infections (22 mild, 7 moderate, 1 severe) in 18 patients, 2 SAEs 
(placebo: BP increased; secukinumab: subcutaneous abscess) and no death were 
reported in this study.
Conclusions: The primary endpoint was met, as secukinumab significantly im-
proved the ASAS20 responses at Week 6 versus placebo. No safety signals were 
noted in this study population. Further long-term trials on safety and efficacy of 
secukinumab in AS are warranted.
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RELATIVE OVEREXPRESSION OF TRANSMEMBRANE VERSUS 
SOLUBLE TNF IN SPONDYLOARTHRITIS

Ambarus C.A., Van Duivenvoorde L.M., Masdar H., Van Melsen T.K., Van Tok 
M.N., Tak P.P., Yeremenko N.G., Baeten D.L.
Dept. of Clinical Immunology and Rheumatology, Academic Medical Center,   
Amsterdam, The Netherlands 

Background: Macrophages and their pro-inflammatory cytokines, including TNF, 
are pivotal mediators of chronic synovitis in RA and SpA. Despite similar lev-
els of synovial macrophage infiltration and clinical responses to TNF blockade, 
SpA is characterized by a more pronounced infiltration with alternatively activat-
ed CD163+ macrophages and ongoing osteoproliferation. Here, we investigated 
whether these differences were related to a differential expression and/or function 
of TNF between both diseases.
Methods: Expression of transmembrane TNF (tmTNF) and soluble TNF (sTNF) 
was measured in IFN-γ, IL-4 or IL-10 polarized macrophages obtained from 
healthy donors. Expression of TNF and its receptors was also measured in synovial 
fluid (SF) and synovial tissue biopsies (ST) of actively inflamed knee joints of SpA 
and RA patients. Mice transgenically overexpressing tmTNF were evaluated for 
spondylitis and arthritis.
Results: In vitro polarization with IL-10 induced CD163-expression on macro-
phages, mimicking the phenotype in SpA synovitis. Although the expression of 
tmTNF was not increased in IL-10 polarized macrophages in comparison with 
IFN-γ and IL-4 polarized cells, the production of sTNF was clearly impaired in 
the IL-10 polarized macrophages, indicating a relative shift from sTNF to tmTNF. 
Moreover, the sTNF SF levels were significantly lower in SpA compared to RA de-
spite similar TNF mRNA levels in ST. This was not related to altered expression of 
TNF receptors or a decrease in TACE mRNA levels. To investigate whether over-
expression of tmTNF could be relevant in SpA pathophysiology, we characterized 
tmTNF transgenic mice. As previously described, these mice develop a moderate 
arthritis with 100% incidence, resulting in deformation and loss of grip strength. 
Histological, the joints were characterized by moderate synovitis, appearance of 
lymphoid aggregates in bone marrow and osteoproliferation. They also developed 
spontaneously spondylitis as evidenced by a crinkled tail and histological inflam-
mation and osteoproliferation. 
Conclusions: tmTNF is relatively overexpressed by CD163+ macrophages in SpA 
synovitis and leads to a SpA phenotype in transgenic mice.

P2

INNATE IMMUNE STIMULATION TRIGGERS EXPERIMENTAL 
SPONDYLOARTHRITIS IN HLA-B27/HUMAN BETA 2 MICRO-
GLOBULIN TRANSGENIC RATS

Van Duivenvoorde L.M.1,2, Slobodin G.2, Satumtira N.2, Dorris M.2, Tak P.P.1,      
Baeten D.L.1, Taurog J.D.2 
1Dept. of Clinical Immunology and Rheumatology, Academic Medical Center,  
Amsterdam, The Netherlands; 2Rheumatic Diseases Division, Dept. of Internal 
Medicine, UT Southwestern Medical Center, Dallas, TX, USA

Introduction: Spondyloarthritis (SpA) is driven by altered innate immune respons-
es rather than by autoantigen-specific T or B cell responses. This study aimed to 
test directly the hypothesis that stimulation of the innate immune system triggers 
experimental SpA.
Methods: An immunization strategy with Mycobacterium tuberculosis was used 
to test this hypothesis; although comparable to adjuvant-induced arthritis, much 
lower concentrations were used. The improved HLA-B27/Huβ2m tg (with a high 
copy number of human beta 2 microglobulin (Huβ2m)) and appropriate HLA-B7/
Huβ2m control rats were used. Six week old rats were immunized with 30, 60 or 
90 μg M. tuberculosis in IFA. Arthritis and spondylitis were monitored clinically 
and histological.
Results: In non-immunized conditions, only HLA-B27/Huβ2m tg males spontane-
ously develop arthritis and spondylitis after 4-6 months of age reaching an incidence 
of 70% and 40% respectively. In males, 30 μg M. tuberculosis induced arthritis 
and/or spondylitis in 5/6 HLA-B27/Huβ2m animals, but in none of the controls. 
In females, 60 or 90 μg M. tuberculosis induced both arthritis and spondylitis in 
all HLA-B27/Huβ2m tg rats, but in none of the controls. Arthritis and spondylitis 
appeared 2-3 weeks after immunization in both males and females. Moreover, the 
pathophysiology of this inducible model is comparable to the spontaneous disease 
induction in HLA-B27/Huβ2m tg males, resulting in destructive infiltration, and 
also new bone remodeling both in peripheral joints as in the tail vertebrae. 
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Conclusions: These data indicate that innate immune activation triggers experi-
mental SpA in HLA-B27/Huβ2m tg rats. Moreover, a low dose of M. tuberculosis 
increases incidence and accelerates and synchronizes disease onset, which will     
facilitate further use of this model for experimental and preclinical research. 

P3

A REVERSE INTERFERON-γ SIGNATURE IS SHARED BY 
CD103+CD4+ DENDRITIC CELLS FROM HLA-B27 TRANSGENIC 
RAT AND MACROPHAGES FROM ANKYLOSING SPONDYLITIS 
PATIENTS 

Fert I.1, Cagnard N.2, Glatigny S.1, Letourneur F.1, Jacques S.1, Araujo M.L.1, Colbert 
R.3, Chiocchia G.1, Breban M.1,4

1Institut Cochin, INSERM-U1016, CNRS-UMR8104, Paris; 2Paris-Descartes    
Bioinformatics Platform, Hopital Necker, Paris, France; 3National Institute of           
Arthritis and Musculoskeletal and Skin Diseases, Bethesda, USA; 4Service de   
Rhumatologie, Hôpital Ambroise Paré, Boulogne, France

Introduction: In HLA-B27/human β2-microglobulin transgenic rat, the spontane-
ous development of an ankylosing spondylitis-like disease (AS) strongly correlates 
with high transgene expression and dendritic cells (DCs) dysfunction. 
Aim: To investigate DCs’ dysfunction, transcriptomic analysis was conducted on 
HLA-B27 DCs and results compared to those from monocyte-derived macrophages 
from AS patients (Arthritis Rheum 2008;58:1640).
Materials and Methods: CD103+CD4+DC samples were magnetically-sorted (60-
80% purity) from spleens of 3 groups of age-matched male rats (8 pool of HLA-
B27, 6 of HLA-B7 and 7 of WT) and RNA was extracted and amplified using 
Affymetrix Rat230_2 GeneChip (31100 probe-sets) and used for the transcriptomic 
assay. Statistical analysis were done using Student’s t test. p-values were filtered at 
5% and only fold changes ≥ 1.5 were kept.. These data were compared to published 
gene expression analysis from macrophages of 8 AS patients and 9 healthy controls 
and the sum of all data submitted to hierarchical clustering. Selected genes were 
validated using RT-PCR from FACS-sorted cells (96-99% purity).
Results: Rat microarray analysis revealed significant differential expression of 178 
genes in HLA-B27 DCs. Among these genes, 45 (25.3%) were interferon-γ-regu-
lated (IFNγ) and interestingly 30 of them known to be upregulated were underex-
pressed in HLA-B27 DCs, indicating a reverse IFNγ signature (fold changes: 0.02-
0.66). Further RT-PCR analysis validated selected candidate genes (STAT1, IFIT2, 
IRF7, CXCL9-10-11). The meta-analysis between rat and human data revealed 5 
shared IFN-y regulated genes: IRF1, STAT1, CXCL9-10 and IFIT3. 
Discussion: This study reveals consistent differences in gene expression patterns 
between HLA-B27 rats and AS patients and highlights an unexpected reverse IFNγ 
signature. These results suggest that HLA-B27 expression could lead to defective 
IFNγ signaling which would participate in pathogenesis.

P4

WNT SIGNALLING INHIBITION AS A POTENTIAL THERAPEUTIC 
IN ANKYLOSING SPONDYLITIS

Haynes K.H.1, Pettit A.P.2, Duan R.1, Tseng H.1, Kniessel M.3, Glant T.T.4, Brown 
M.A.1, Thomas G.P.1

1University of Queensland Diamantina Institute, Brisbane; 2University of Queens-
land Centre for Clinical Research, Brisbane, Australia; 3Novartis Institutes for Bio-
Medical Research, Basel, Switzerland; 4Section of Rheumatology, Rush University 
Medical Center, Chicago, USA

Introduction/Aim: The mechanism driving the progression from inflammation to 
osteoproliferation and excessive bone formation in ankylosing spondylitis (AS) is 
poorly understood. Recently several studies have proposed that altered levels of 
the Wnt inhibitors SOST and DKK1 may play a role and also we have reported 
decreased levels of SOST and DKK1 in the PGISp mouse model of AS. In this 
study we have tested the therapeutic potential of treatment with recombinant SOST 
(rSOST) to inhibit Wnt signalling in this model.
Materials and Methods: Disease was induced in PGISp mice by 4 injections of a 
human proteoglycan extract, an inflammatory insult which results in spondylitis and 
ankylosis. Mice were then treated with rSOST (2.5μg daily sub-cutaneous injec-
tions) for 8 weeks from week 8 when inflammation commences. Peripheral and 
axial arthritis was scored, and SOST levels were measured by ELISA and immuno-
histochemistry (IHC).
Results: ELISA showed rSOST was stable in circulation for between 8-24hrs 
after injection. Serum SOST levels in PGISp mice were decreased 4 weeks post 
disease induction but after 8 weeks of rSOST treatment serum SOST levels had 
partially recovered. Vertebral SOST levels were decreased in PGISp mice by IHC 

but rSOST–treated PGISp mice showed increased SOST suggesting the rSOST was 
targeting the joints. No changes were seen in BMD by DEXA. Vertebral disease 
was assessed histologically at the termination of the study and 8 weeks of rSOST 
treatment showed no effects on disease severity or incidence possibly due to SOST 
levels not regaining normal values.
Discussion: Although no change in disease severity was seen, this pilot study has 
demonstrated stability of rSOST in vivo and activity in affected joints. Future studies 
will utilise higher rSOST doses and a longer time course of treatment.

P5

BONE MICROARCHITECTURE IN ANKYLOSING SPONDYLITIS
IN RELATION TO LUMBAR OSTEOPOROSIS, VERTEBRAL 
FRACTURES AND SYNDESMOPHYTE FORMATION

Klingberg E.1,2, Lorentzon M.1, Mellström D.1, Göthlin J.3, Geijer M.4, Carlsten 
H.1,2, Forsblad-d’Elia H.1,2

1Center for Bone and Arthritis Research, 2Dept. of Rheumatology and Inflamma-
tion Research, 3Dept. of Radiology University of Gothenburg, 4Centre for Medical 
Imaging and Physiology, Lund University, Sweden

Introduction and Aims: Bone microarchitecture can since the development of high 
resolution peripheral quantitative computed tomography (HRpQCT) be studied un-
invasively in the similar detail as in bone biopsies. Our aims were to compare 
volumetric bone mineral density (vBMD) of trabecular and cortical bone in central 
and peripheral skeleton and to study the relation between bone microarchitecture, 
vertebral fractures and syndesmophyte formation in AS.
Patients and Methods: HRpQCT of ultradistal radius and tibia and QCT of lumbar 
spine were performed. vBMD was measured in trabecular and cortical bone sepa-
rately. Spinal radiographs were acquired for the assessment of vertebral fractures 
and syndesmophyte formation (mSASSS). 
Results: 69 male AS-patients (NW-criteria) with age (mean±SD) 49±15 yrs, symp-
tom duration 23±14 yrs and BASDAI 3.1±2.0 were included. Strong correlations 
were found between trabecular vBMD in lumbar spine, radius (rS=0.762; p<0.001) 
and tibia (rS=0.712; p<0.001). Low spinal trabecular vBMD was significantly       
associated with worse values of most microarchitectural parameters, except trabec-
ular number. Patients with vertebral fractures (n=8) had significantly lower lum-
bar trabecular (-26%; p=0.038) and cortical (-17%; p=0.011) vBMD. Peripheral 
trabecular vBMD, cortical thickness, trabecular thickness and separation were also 
significantly worse in patients with vertebral fractures (-24% to 16%). Low cortical 
thickness of tibia was the strongest risk factor for vertebral fractures in multivari-
ate analyses. mSASSS correlated negatively with trabecular thickness (rS=-0.488; 
p<0.001) and trabecular vBMD in both peripheral skeleton (rS=-0.475; p=0.001) 
and lumbar spine (rS=-0.620; p<0.001). Adjusting for age syndesmophyte forma-
tion was significantly associated with decreasing trabecular vBMD, but increasing 
cortical vBMD in lumbar spine, however not with increasing cortical thickness/
density in the periphery. 
Conclusion: Lumbar osteoporosis and vertebral fractures were associated with 
lower vBMD and worse microarchitecture in peripheral skeleton. The results in-
dicate that osteoporosis is a systemic process in AS, whereas the pathologic new 
bone formation is local and confined to the central skeleton.

P6

DKK1 SERUM LEVEL IS INCREASED IN RECENT SPONDYLO-
ARTHRITIS AND IS ASSOCIATED WITH HIGHER PREVALENCE 
OF SYNDESMOPHYTES - DATA FROM THE DESIR COHORT

Nocturne G.1, Pavy S.2, van der Heijde D.3, Goupille P.4, Dougados M.1, Roux C.1, 
Mariette X.2, Miceli-Richard C.2

1Dept. of Rheumatology, Université Paris-Descartes, Paris; 2Dept. of Rheumatol-
ogy, Université Paris-Sud, Le Kremlin-Bicêtre, France; 3Dept. of Rheumatology, 
Leiden, The Netherlands; 4Dept. of Rheumatology, Université François Rabelais, 
Tours, France

Background: Dickkopf-1 (DKK-1) is an inhibitory protein of the Wnt signalling 
pathway that could rationally be involved in the osteoblastogenesis associated with 
syndesmophyte construction.
Objectives: To investigate DKK-1 serum levels among patients with recent inflam-
matory back pain (IBP) fulfilling ASAS criteria for spondyloarthritis (SpA) and to 
investigate the parameters associated or correlated with DKK-1 increase.
Methods: The DESIR cohort is a prospective, multicenter French cohort of pa-
tients with early IBP suggestive of SpA, including 708 patients. DKK-1 serum 
levels were assessed at baseline on the whole cohort by sandwich ELISA (Biomed-
ica, Vienna). DDK-1 serum levels were analyzed in the subgroup of SpA patients 
(N=479; 68.9%) and compared with 71 controls. All SpA patients were naive of 
any TNF-blocker at inclusion in the study. Univariate and multivariate analyses 
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were performed in order to identify the main predictors of serum DKK-1 level in 
SpA patients.
Results: Serum DKK-1 levels were significantly increased among the 479 SpA pa-
tients (mean ± SEM 30.7±0.7 pmol/L) compared with controls (10.8±1.1 pmol/L) 
(p<0.0001). DKK-1 serum levels were significantly correlated with ESR (p=0.04; 
r=0.10), CRP (p=0.015; r=0.11), hs-CRP (p=0.01; r=0.12), ASDAS-ESR (p=0.03; 
r=0.10), ASDAS-CRP (p=0.016; r=0.11). DKK-1 serum levels were significantly 
higher among SpA patients with axial structural changes (mSASSS>0; N=131) 
(mean ± SEM 35.4±1.6 pmol/L) compared with patients with normal X-Rays 
(N=334) (mean ± SEM 28.6±1.1 pmol/L) (p<0.0001). Multivariate analysis led 
to a significant association of DKK-1 serum levels with the presence of structural 
changes at baseline (p=0.0006).
Conclusions: This study conducted in a large cohort of patients presenting with early 
axial SpA clearly showed an increase in DKK-1 serum levels, such increase being 
even more important in the subgroup of patients with axial structural changes. 

P7

EFFECTS OF HLA-B27 EXPRESSION ON OSTEOCLASTS AND 
OSTEOBLASTS

Layh-Schmitt G., Yang E., Colbert R.A.
National Institutes of Health/NIAMS, Pediatric Translational Research Branch, 
Bethesda, MD, USA

HLA-B27, a major risk factor for spondyloarthritis (SpA), is associated with         
inflammation, aberrant bone formation and trabecular bone loss. Key features of 
the SpA phenotype are recapitulated in HLA-B27/human β2m transgenic (B27-Tg) 
rats. Since HLA class I is expressed in cells involved in bone homeostasis, we 
asked whether HLA-B27 expression affects the development and/or function of 
osteoclasts (OC) and osteoblasts (OB).
To examine OC formation, BM monocytes (BMMo) derived from healthy B27-Tg, 
wild type (WT), and B7-Tg control rats, were treated with RANKL or TNF-α, 
and OCs were quantified by TRAP staining. To examine OB development, cal-
varial OBs were differentiated in osteogenic medium, and then treated with IFN-γ, 
TNF-α or both during differentiation. Mineralization was assessed by Alizarin red 
staining and alkaline phosphatase (ALP) activity. Gene and protein expression was 
measured by RT-PCR, Western blotting, and/or ELISA.
HLA-B27 promotes OC formation 2.5-fold (p<0.05) compared to WT or B7-Tg 
cells, in cultures treated with TNF-α, but not with RANKL. Neutralization of IL-
1α abolished the effect of HLA-B27 on enhanced OC formation, and addition of 
IL-1α to TNF-α treated WT cells promoted OC formation. Neutralization of IFN-β 
further enhanced OC formation in B27-Tg cultures. TNF-α upregulated HLA-B27 
expression in BMMo, exacerbated misfolding, led to UPR activation, and enhanced 
IL-1α production. In OBs, TNF-α inhibited mineralization of WT and B27-Tg cells 
in a dose dependent manner, whereas IFN-β alone had no effect. However, when 
treated with both cytokines, cells expressing HLA-B27 were refractory to TNF-α 
mediated inhibition of OB differentiation, and exhibited higher mineralization 
compared to WT OBs. 
Our results indicate that HLA-B27 promotes TNF-α induced osteoclastogenesis via 
enhanced IL-1α production despite the presence of inhibitory IFN-β. In addition, 
HLA-B27 expressing OBs exposed to IFN-β are refractory to the inhibitory effects 
of TNF-α on mineralization. Taken together, these results suggest that HLA-B27 
expression may influence the effect of pro inflammatory cytokines on bone homeo-
stasis. These effects would be highly relevant for SpA pathogenesis and the unique 
phenotype of this disease. 
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CORRELATION BETWEEN DISEASE ACTIVITY, FUNCTIONAL 
CAPACITY, AND HEALTH-RELATED QUALITY OF LIFE OF 
FILIPINOS WITH ANKYLOSING SPONDYLITIS (PRELIMINARY 
RESULTS)

Yu M.G., Tan-Mangubat J.H., Gonzales-Penserga E.
Section of Rheumatology, Dept. of Medicine, University of the Philippines -       
Philippine General Hospital, Manila, Philippines

Introduction and Aim: Disease activity in ankylosing spondylitis (AS) generally 
persists for decades and affects functional capacity and health-related quality of life 
(HRQoL) to a great degree. This study aimed to describe the clinical profile of Fili-
pinos with AS, as well as their disease activity, functional capacity, and HRQoL. 
Disease activity was then correlated with functional capacity and HRQoL.
Materials and Methods: Filipino patients with diagnosed AS were recruited from 
different arthritis clinics in Metro Manila. Disease activity was measured using the 
Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), while functional 
capacity and HRQoL were measured using the Bath Ankylosing Spondylitis Func-
tional Index (BASFI) and Short Form (SF)-36, respectively. Pearson’s correlation 

was used to analyze the relationship between BASDAI and BASFI, and between 
BASDAI and SF-36.
Results and Discussion: Twenty-four patients entered the study. Mean age was 
38.75±12.7 years and mean age at diagnosis was 31±12.29 years. Symptoms oc-
curred for a mean of 9±6.97 years with mean duration of symptom onset to diagnosis 
of 3.38±5.14 years. Study subjects had mild to moderate disease activity; functional 
capacity was most impaired in performing a full day’s activities at home or at work. 
HRQoL was highest in vitality and lowest in emotional role, with mental health 
components generally showing higher scores than physical health components. 
Pearson’s correlation showed moderate positive correlation between BASDAI and 
BASFI (r=0.6016, p=0.0012) and moderate negative correlation between BASDAI 
and the physical health domain (r=-0.6916, p=0.0001) and mental health domain 
(r=-0.3575, p=0.0863) of SF-36. However, only the first two correlations were sta-
tistically significant. 
Conclusion: A significant positive correlation was found between BASDAI and 
BASFI scores, and a significant negative correlation between BASDAI and physi-
cal health domain scores of SF-36. Thus, Filipino AS patients with higher disease 
activity have more functional disability and poorer physical HRQoL. 
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THYROID DYSFUNCTION IS MARKED IN PATIENTS WITH    
PSORIATIC ARTHRITIS (PsA) 

Favarato M.H., Schmitz M.K., Tomita R.B., Saad C.G., Gonçalves C., Sampaio-
Barros P., Goldenstein-Schainberg C.
Faculdade de Medicina, Universidade de São Paulo, Disciplina de Reumatologia, 
São Paulo, Brazil

Introduction: Whereas autoimmune thyroiditis is associated to rheumatic diseases 
(ex:SLE, Sjögren’s, RA), few controversial studies have assessed thyroid involve-
ment in PsA. 
Aim: To evaluate thyroid function and serum thyroid antibodies antithyroglobulin 
(TGAb) and antithyroperoxidase (AbTPO) in patients with PsA searching for clini-
cal associations in relation to PsA subtypes. 
Patients and Methods: Subjects fulfilling CASPAR criteria for PsA were con-
secutively enrolled and interviewed after approval of local ethics committee. Ad-
ditional clinical data were obtained by specific questionnaire and extensive chart 
review. Patients were classified in five subgroups according to Moll/Wright PsA 
subtypes. Serum TSH, fT4, TPOAb and TgAb levels were determined by routine 
laboratory analysis and tested by AutoDELFIA immunoassay (PW-USA). Statistical 
significance was considered if P≤0.05. 
Results: Eighty PsA patients, 39M (48.8%), 41F (51.3%), mean age=52years (20-
83±14yrs) were included. Mean disease duration was 17±11years for cutaneous 
psoriasis (1-50) and 12±8years for arthritis (1-49). Twenty-seven (34%) patients 
had symmetric polyarthritis, followed by 21 (26.3%) oligoarticular, 21 (26.3%) 
axial, 6 (7.5%) mutilans and 5 (6.5%) classical PsA. Remarkably, 18 (22.5%) pa-
tients had thyroid dysfunction: 9 (11.25%) hypothyroidism, 6 (7.5%) subclinical 
hypothyroidism and 3 (3.75%) subclinical hyperthyroidism. Thyroid autoantibod-
ies were positive in 22/80 (27.5%) patients’ sera: 3 (3.75%) TPOAb+, 12 (15%) 
TgAb+, 7 (8.75%) AbTPO+ and TGAb+. Four of 18 patients with thyroid dysfunc-
tion (22.2%) had sera anti-thyroid antibodies: 1 TPOAb and 3 TgAb. Mean age, sex 
distribution, ethnic, tabagism, PsA subtype, thyroid antibodies and ANA positivity 
were alike among patients with thyroid dysfunction and those with normal thyroid 
function. Remarkably, family history for cutaneous psoriasis was higher in patients 
with hypothyroidism compared to those with normal thyroid function (40 vs 11%, 
p=0.0158). 
Conclusions: Thyroid dysfunction and self-organ-specific antibodies in almost one 
fourth of PsA patients, mostly related to familiar cutaneous disease indicate the 
need of routine clinical thyroid evaluation as part of PsA patients’ approach, in 
order to enable adequate care and specific prompt treatment.
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HOW USEFUL IS IMAGING OF THE SI-JOINTS (MRI AND/OR     
X-RAY) IN PATIENTS WITH POSSIBLE SPONDYLOARTHRITIS 
IN THE DIAGNOSTIC WORK-UP?

van den Berg R.1, de Hooge M.1, Navarro-Compán V.1, van Gaalen F.1, Reijnierse 
M.2, Huizinga T.1, van der Heijde D.1 
1Dept. of Rheumatology, LUMC, Leiden; 2Dept. of Radiology, LUMC, Leiden, 
The Netherlands

Introduction/Aim: In daily practice, the diagnostic work-up of patients with pos-
sible axial spondyloarthritis (axSpA) starts with clinical and laboratory data. In 
many patients MRI and/or X-rays of the SI-joints (MRI-SIJ, X-SIJ) is performed. 
What is the contribution of imaging in confidently diagnosing (possible) axSpA-
patients?
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Patients and Methods: Patients with chronic back pain (≥3 months, ≤2 years,     
onset <45 years) in the SPondyloArthritis Caught Early (SPACE)-cohort under-
went a fixed protocol. First, medical history, physical examination and laboratory 
assessments, including HLA-B27 typing, were performed. A rheumatologist ex-
perienced in SpA diagnosed all patients as either SpA or no-SpA with a level of 
confidence (scale 0 (not confident at all) to 10 (very confident)). Second, imaging 
(MRI-SIJ, X-SIJ) was performed and the same rheumatologist diagnosed all pa-
tients again with a new level of confidence. For the analyses, cut-off values of ≤5 
(not confident) and ≥6 (confident) were used.
Results: In 52/157 patients (33%), the rheumatologist was confident about the di-
agnosis based on clinical and laboratory data only (SpA (n=31), no-SpA (n=21)). 
Imaging was positive in 32/157 patients (20.4%). In 3/52 patients (5.7%) the rheu-
matologist was confident about the diagnosis no-SpA, but revised the diagnosis 
into confident SpA after imaging. In 9/52 patients (17%), the rheumatologist was 
confident about the diagnosis based on clinical data only, but was not confident 
anymore after receiving negative imaging. Initially, the rheumatologist was not 
confident about the diagnosis in 105/157 patients (67%). After imaging, the rheu-
matologist was confident about the diagnosis in 73/105 patients (SpA (n=21; 20%), 
no-SpA (n=52; (50%)). In the remaining 32 patients (30%) imaging did not change 
confidence, nor diagnosis (table).
Conclusions: Imaging (MRI-SIJ and/or X-SIJ) is useful for the rheumatologist in 
the large majority of patients with possible axSpA, except for the patients in which 
the rheumatologist is confident about the diagnosis of SpA before imaging.

Before imaging  After imaging MRI X-ray MRI & 
   pos, n  pos, n  X-ray 
     pos, n

Confident n=52 SpA n=31 Conf SpA n=22 5 0 1 
  Conf no-SpA n=0 - - - 
  Not conf SpA n=9 0 0 0 
  Not conf no-SpA n=0 - - - 
 No-SpA n=21 Conf SpA n=3 2 0 1 
  Conf no-SpA n=18 0 0 0 
  Not conf SpA n=0 - - - 
  Not conf no-SpA n=0 - - -
Not Confident SpA n=17 Conf SpA n=5 3 0 2 
n=105  Conf no-SpA n=1 0 0 0 
  Not conf SpA n=11 0 0 0 
  Not conf no-SpA n=0 - - - 
 No-SpA n=88 Conf SpA n=16 9 4 3 
  Conf no-SpA n=51 0 0 0 
  Not conf SpA n=2 1 0 0 
  Not conf no-SpA n=19 0 1 0
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PATIENTS FULFILLING THE IMAGING-ARM AND PATIENTS 
FULFILLING THE HLA-B27-ARM OF THE ASAS AXIAL SPON-
DYLOARTHRITIS CLASSIFICATION CRITERIA: ARE THEY 
SIMILAR?

van den Berg R.1, de Hooge M.1, van Gaalen F.1, Reijnierse M.2, Huizinga T.1, van 
der Heijde D.1 
1Dept of Rheumatology, LUMC, Leiden; 2Dept. of Radiology, LUMC, Leiden,   
The Netherlands

Introduction/Aim: It is possible to classify patients as axial spondyloarthritis (ax-
SpA) according to the ASAS axSpA criteria HLA-B27-arm without any signs of 
sacroiliitis on MRI or X-ray. The question arises whether patients fulfilling the 
HLA-B27-arm reflect a group of patients similar to those fulfilling the imaging-
arm of the ASAS axSpA criteria. Therefore, patients fulfilling the HLA-B27-arm 
and patients fulfilling the imaging-arm are compared on demographics, number of 
SpA-features and level of disease activity.
Patients and Methods: The SPondyloArthritis Caught Early (SPACE)-cohort is 
set-up in the Leiden University Medical Center (LUMC) aiming to diagnose and 
treat patients with axSpA at an earlier stage. Patients with back pain (≥3 months, 
but ≤2 years, onset <45 years) visiting the rheumatology outpatient clinic were 
included. All patients of the SPACE-cohort (n=157) fulfilling the ASAS axSpA 
criteria were included in this analysis (n=60). 
Results: Of those 60 patients, 29 fulfilled the imaging-arm (11 fulfilling modified 
New York (mNY) criteria; 18 MRI positive only) and 31 fulfilled the HLA-B27-
arm. Patients fulfilling the HLA-B27-arm have significantly more often a positive 
family history for SpA (p=0.001), are more frequently female (p=0.04) and have a 
significantly shorter disease duration (p=0.02). Moreover, there was a trend towards 
more uveitis (p=0.09). Patients in both arms are very similar with respect to all 
other SpA-features and level of disease activity (BASDAI and ASDAS). Within 
the imaging-arm, patients with sacroiliitis on X-ray do not differ significantly from 
patients with sacroiliitis on MRI in symptom duration, disease activity and presence 
of SpA-features.

Conclusions: Patients with sacroiliitis on X-ray have the same level of disease 
activity and symptom duration as patients with sacroiliitis on MRI only. Patients ful-
filling the HLA-B27-arm are remarkably similar to patients fulfilling the imaging-
arm of the ASAS axSpA criteria, with respect to the presence of most SpA-features 
and level of disease activity. 

 Imaging-arm, Imaging-arm, Imaging-arm, HLA-B27 
 mNY+, n=11  mNY-, n=18  Total, n=29 -arm n=31

Age (years), mean ± SD 28.6 ± 9.6 32.9 ± 8.7 31.3 ± 9.1 28.2 ± 8.4
Male, N (%) 8 (72.7) 10 (55.6) 18 (62.1)# 11 (35.5)#

Duration (months) back pain, 15.6 ± 8.5 16.0 ± 6.9 15.9 ± 7.4# 11.4 ± 7.3# 
   mean ± SD 
HLA-B27, N (%) 6 (54.5) 11 (61.1) 17 (58.6) 31 (100)
Fam. history SpA, N (%) 4 (36.4) 5 (27.8) 9 (31.0)# 23 (74.2)#

IBP, N (%) 9 (81.8) 13 (72.2) 21 (75.9) 28 (90.3)
Psoriasis, N (%) 2 (18.2) 2 (11.1) 4 (13.8) 4 (12.9)
Dactylitis, N (%) 0 (0.0) 2 (11.1) 2 (6.9) 1 (3.2)
Heel enthesitis, N (%) 2 (18.2) 2 (11.1) 4 (13.8) 4 (12.9)
Uveitis, N (%) 1 (9.1) 1 (5.6) 2 (6.9) 7 (22.6)
IBD, N (%) 2 (18.2) 1 (5.6) 3 (10.3) 1 (3.2)
Preceding infection, N (%) 0 (0.0) 0 (0.0) 0 (0.0) 1 (3.2)
Elevated CRP, N (%) 4 (36.4) 4 (22.2) 8 (27.6) 7 (22.6)
Good response to NSAIDs, N (%) 6 (54.5) 9 (50.0) 15 (51.7) 14 (45.2)
Peripheral arthritis, N (%) 0 (0.0) 2 (11.1) 2 (6.9) 2 (6.5)
BASDAI ≥ 4, N (%)  6 (54.5) 7 (38.9) 13 (44.8) 10 (33.3)
ASDAS ≥ 2.1, N (%)  5 (62.5) 13 (72.2) 18 (69.2) 19 (63.3)

#represent p-value <0.05
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IS IT USEFUL TO REPEAT MRI IN THE DIAGNOSTIC WORK-UP 
FOR SPONDYLOARTHRITIS? 

van den Berg R.1, de Hooge M.1, Navarro-Compán V.1, van Gaalen F.1, Reijnierse 
M.2, Huizinga T.1, van der Heijde D.1 
1Dept. of Rheumatology, LUMC, Leiden; 2Dept. of Radiology, LUMC, Leiden, 
The Netherlands

Introduction/Aim: In the diagnostic work-up of spondyloarthritis (SpA), MRI of 
the SI-joints (MRI-SIJ) is important. One study showed that it might be useful to 
repeat MRI-SIJ after 1-2 years in HLA-B27-positive male patients. Is it also useful 
to repeat MRI-SIJ after a period <1 year?
Patients and Methods: Patients with chronic back pain (n=157) (≥3 months, ≤2 
years, onset <45 years) in the SPondyloArthritis Caught Early (SPACE)-cohort 
underwent MRI-SIJ at baseline. Patients with (possible) SpA (n=90) underwent 
follow-up MRI-SIJ after 3 months. MRI-SIJs were graded by 3 independent readers 
as ‘positive’ or ‘negative’ (ASAS definition), blinded for the time-sequence. If 2/3 
reads were positive, MRI-SIJ was marked ‘positive’. Univariate and multivariate 
regression analyses were performed investigating which variables (IBP, elevated 
CRP, baseline MRI-status, gender, HLA-B27-status, age at onset) could predict 
3-month MRI-SIJ-positivity. 
Results: In the univariate analysis, baseline MRI-SIJ-positivity was the strongest 
predictor of 3-month MRI-SIJ-positivity (OR 49.5; 95%CI 11.9-206.7; p<0.001). 
Regardless MRI-status, gender and HLA-B27-status (OR 7.7; 95%CI 2.6-23.1; 
p<0.001; OR 2.6; 95%CI 0.9-7.0; p=0.07, respectively) are predictors of 3-month 
MRI-SIJ-positivity. Gender and HLA-B27-status were used in a multivariate mod-
el. Groups were based on this model (table). In the majority of the patients (90%), 
MRI-status (positive (n=15) or negative (n=66)), did not change over time. Five pa-
tients with normal baseline MRI-SIJ developed 3-month MRI-SIJ-positivity (7%); 
2/5 fulfilled the ASAS axial SpA criteria only at follow-up. In 4 patients 3-month 
MRI-SIJ became negative (21.1%).

 Only baseline Only 3-months Both baseline and 
 MRI-SIJ positivity, MRI-SIJ positivity, 3-months MRI-SIJ 
 n (%)   n (%)   positivity, n (%)

HLA-B27- female, n=38 1 (2.6) 1 (2.6) 2 (5.3)
HLA-B27+ female, n=21 0 (0.0) 1 (4.8) 2 (9.5)
HLA-B27- male, n=14 2 (14.3) 1 (7.1) 4 (28.6)
HLA-B27+ male, n=17 1 (5.9) 2 (11.8)  7 (41.2)
 
Conclusions: We confirmed that baseline MRI-SIJ-positivity is a strong predictor 
for follow-up MRI-SIJ-positivity. In patients with normal baseline MRI-SIJ, male 
gender and HLA-B27-positivity are predictive for 3-month MRI-SIJ-positivity. 
Variation in MRI-status occurred in 10% of the patients over a 3-month period. 
Two more patients (2.2%) are classified as SpA after developing a positive MRI-
SIJ. More data are needed to decide if it is necessary to repeat MRI-SIJ, and if so, 
with what time interval. 
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ALMOST 40% OF PATIENTS WITH CHRONIC BACK PAIN 
STARTING BEFORE THE AGE OF 45 FULFILL THE ASAS AXIAL 
SPONDYLOARTHRITIS CRITERIA 

de Hooge M.1, van den Berg R.1, van Gaalen F.1, Reijnierse M.2, Huizinga T.1, van 
der Heijde D.1

1Dept. of Rheumatology, LUMC, Leiden; 2Radiology, LUMC, Leiden, The Nether-
lands 

Background: Chronic back pain is a prevalent complaint in the general population, 
about 5% of these patients suffer from spondyloarthritis (SpA). It is very important 
to diagnose those patients early. Many rheumatologists fear their practices will be 
overloaded if they have to see all patients with chronic back pain. They tend to 
advise to refer only patients with inflammatory back pain (IBP). Yet, this is not an 
appropriate selection since some patients are missed as also many patients without 
IBP can have SpA. 
Objectives: To describe how many patients with chronic back pain referred to the 
rheumatology outpatient clinic fulfil at least one of the classification criteria sets 
for SpA.
Methods: All (n=157) patients included in the SpondyloArthritis Caught Early-
project (selection criteria: almost daily back pain ≥3 months, ≤2 years, onset ≤45 
years) were classified according to modified New York (mNY), European SpA 
Study Group (ESSG), Amor and ASAS axial SpA classification criteria sets.
Results: In total, 93 (59,2%) patients fulfilled any of the criteria sets. Twelve 
(7,6%) patients fulfilled the mNY criteria; 68 (43,3%) patients fulfilled the ESSG 
criteria, 44 (28,0%) the Amor criteria and 60 (38,2%) the ASAS criteria for axial 
SpA (table 1). Eight of the 12 patients who fulfil the mNY criteria also fulfilled all 
the other criteria sets. The one patient only fulfilling the mNY criteria and no other 
criteria sets has ‘night pain’ as only SpA feature. 
Conclusions: Approximately 60% of these patients fulfil at least one of the SpA 
criteria sets; 38% fulfil the ASAS axial SpA criteria. The selection criteria used in 
this cohort are easily applicable and work very well. Almost daily chronic back 
pain of short duration starting before the age of 45 years (in accordance with the 
entry criterion of ASAS axial SpA criteria) appears to be a very good, simple refer-
ral strategy at a rheumatology department, with a high yield of patients with SpA.

Classification criteria sets Patients (n)

No criteria set 64
Any criteria set 93
All criteria sets 8
All ASAS/Only ASAS 60/16
All ESSG/Only ESSEG 68/15
AllAmor/Only Amor 44/2
All mNY/Only mNY 12/1
ASAS and ESSG 15
ASAS and Amor 4
ASAS and mNY 1
ESSG and Amor 15
ESSG and mNY 0
Amor and mNY 0
ASAS, ESSG and Amor 14
ASAS, ESSG and mNY 1
ASAS, Amor and mNY 1
ESSG, Amor and mNY 0 
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HIGH PREVALENCE OF ANTI-CD 74 ANTIBODIES WITH             
SPECIFICITY FOR THE CLASS II-ASSOCIATED INVARIANT 
CHAIN PEPTIDE (CLIP) IN AXIAL SPONDYLOARTHRITIS BUT 
NOT IN CONTROLS 

Baraliakos X.1, Baerlecken N.2, Heldmann F.1, Witte T.2, Braun J.1

1Rheumazentrum Ruhrgebiet Herne; 2Dept. of Immunology/Rheumatology,       
Medical University Hannover, Germany

Introduction/Aim: Axial spondyloarthritis (axSpA) is strongly associated with 
genes such as the HLA-B27. The extracellular part of the HLA class II γ-chain 
(CD74) contains a class II-associated invariant chain peptide (CLIP). The ligation 
of CLIP by monoclonal antibodies may activate target cells and produce proinflam-
matory cytokines such as TNF-α. Thus, anti-CD74 antibodies may play a role in 
the pathogenesis of axSpA.
Objective: Study the prevalence of IgG antibodies against CLIP in patients with 
axSpA in comparison to controls. 
Methods: Sera of patients with axSpA (n=95) and non-axSpA (n=47) were blindly 

analysed for IgG antibodies against CD74 using an ELISA with specificity for the 
synthetic peptide Class II-associated invariant chain peptide (CLIP), as recently 
described. A cut-off of ≥4 standard deviations of arbitrary units (AU) from the 
mean serum level of autoantibodies was used to qualitatively differentiate between 
positive and negative results. 
Results: In the axSpA group 75 patients were male (83.3%), mean age was 44±11.6 
years, 80% were HLA B27+. In the non-axSpA group 13 were male (27.7%), mean 
age 58.2±14.3 years. Anti-CLIP antibodies were detected in the majority of axSpA 
patients (n=81; 85.3%) but in only 3/45 non-axSpA patients (6.7%), p≤0.0001. 
Higher levels of anti-CLIP antibodies were detected in patients with axSpA (mean 
14.3 AU) as compared to non-axSpA (0.7 AU), p≤0.0001. There were no correla-
tions of anti-CLIP-levels to clinical parameters and demographics of the patients. 
The axSpA group had a tendency for more anti-CLIP antibodies in male (67/75, 
89.3%) vs. female patients (14/19, 73.7%, p=0.079) and for higher anti-CLIP AU 
in male vs. female patients (11.9 vs. 14.9, p=0.065). The sensitivity of the test for a 
diagnosis of axial SpA was calculated at 86.3%, while the specificity was 95.7%.
Conclusion: Antibodies against CD74 with specificity for CLIP were significantly 
associated with a diagnosis of axial SpA. The test showed a good sensitivity and 
excellent specificity.
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SECONDARY AMYLOIDOSIS IN ANKYLOSING SPONDYLITIS 
AND THE ROLE OF ANTI-TNF THERAPY

Dönmez S.1, Pamuk O.N.1, Pamuk G.E.2, Aydoğdu E.3, Inman R.4

1Dept. of Rheumatology, Trakya University Medical Faculty, Edirne; 2Dept. of   
Hematology, Trakya University Medical Faculty, Edirne; 3Dept. of Internal Medi-
cine, Trakya University Medical Faculty, Edirne, Turkey; 4Division of Rheumatology, 
University of Toronto, Toronto Western Hospital, Toronto, Canada

Objectives: We evaluated the frequency of secondary amyloidosis, associated 
clinical features, and outcomes in ankylosing spondylitis (AS) patients diagnosed 
in the last decade.
Methods: The medical records of AS patients diagnosed at single academic medi-
cal center were reviewed for clinical evidence of amyloidosis. During routine fol-
low-up, routine urinalysis was performed at each visit; patients with significant 
proteinuria underwent rectal biopsy.
Results: We diagnosed 8 clinically apparent amyloidosis patients (1.1%) in our co-
hort of 730 AS patients (508M, 222F). Four patients undergoing hemodialysis were 
diagnosed secondary amyloidosis. Three patients had nephrotic syndrome and renal 
dysfunction and one patient had non-nephrotic proteinuria. When AS patients with 
amyloidosis were compared to AS controls, it was observed that the amyloidosis 
group was older, had longer disease duration, higher initial BASDAI scores and 
ESR values, and more frequent peripheral arthritis (p<0.05). Logistic regression 
analysis revealed that the initial BASDAI level was an independent predictor for the 
development of secondary amyloidosis (OR:2.36). Six patients were administered 
anti-TNF therapy. The clinical findings resolved in these. In 2 patients with neph-
rotic syndrome and renal dysfunction, in addition to clinical improvement, there was 
decrement in proteinuria; renal function improved or remained stable.
Conclusions: Amyloidosis is not a rare occurrence in AS and may diagnosed after 
the development of end stage renal failure. Anti-TNF therapy is safe and effective 
in patients with renal failure, and at an earlier stage appears effective in improving 
renal function. The development of proteinuria in AS patients should occasion a 
search for underlying amyloidosis.

P16

SPINAL MEASUREMENTS TO MONITOR DISEASE PROGRES-
SION AND THE EFFECTS OF ANTI-TNF THERAPY IN ANKYLOS-
ING SPONDYLITIS

Corley A.P.1, Isaacson J.2, Gaston J.S.H.2

1School of Clinical Medicine, Cambridge University, Cambridge; 2Dept. of      
Rheumatology, Addenbrooke’s Hospital, Cambridge, UK
 
Introduction: Ankylosing spondylitis (AS) reduces spinal mobility over time, but at 
varying rates in different patients; whether anti-TNF therapies decrease radiographic 
disease progression has been controversial. Using a database of serial measurement in 
>300 AS patients over 2 decades, this pilot study has analyzed a single measurement 
(tragus to wall distance -TWD) to determine our ability to model disease progres-
sion in AS and whether we could begin to address the efficacy of anti-TNF therapies. 
Patients and Methods: 326 AS patients routinely had annual spinal measurements 
by the same person (JI). 100 patients were randomly selected and the changes in 
their TWD over time calculated. 
Pearson’s correlation coefficient was calculated to indicate significant deterioration 
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over time, and a TWD BASMI 10 score calculated to estimate disease progres-
sion. 10 patients on anti-TNF therapy were also analysed to determine whether this 
changed their rate of progression.
Results: A subset of 22/100 patients had a significant deterioration in their TWD 
over the time period measured. The small number of patients treated with anti-TNF 
therapy generally demonstrated reduced disease progression, and in 3 patients this 
was statistically significant.
Discussion: Despite the small sample analysed in this pilot, the results provide 
insight on the usefulness of spinal measurements in assessing disease progression 
in AS over long periods of time and, for TWD, reveal a subset with significant 
progression. Such subsets can be investigated in more detail in relation to genetics 
and treatment. Commencing anti-TNF therapy improved the rate of progression, 
and this may be a more relevant test of efficacy then radiographic scoring. Further 
work is planned on the Cambridge cohort and larger multicentre studies could pro-
vide cohorts with sufficient “progressors” to further assess the efficacy of anti-TNF 
therapy and other biologics.
Conclusion: This pilot study has identified a sub-group of AS patients whose dis-
ease progresses as judged by TWD, and shown that anti-TNF therapy changes the 
rate of progression. 

P17

ROLE OF 25 HIROXI-VITAMIN D LEVELS IN ANKYLOSING 
SPONDYLITIS ACTIVITY AND DISABILITY

Aguiar R., Ambrósio C., Cunha I., Barcelos A.
Dept. of Rheumatology, Hospital de Aveiro, Portugal

Introduction: Few studies have researched the effects of vitamin D on Ankylosing 
Spondylitis (AS). There have been reports that patients with AS have low bone  
mineral density (BMD). In AS, inflammation appears to be a risk factor for low bone 
mineral density. Vitamin D reduces the production of inflammatory compounds that 
are part of the immune system. The aim of this work was to study the relationship 
between activity, disability, vitamin D levels and BMD in AS.
Material and Methods: socio-demographic characterization included: gender, age, 
HLA B27, body mass index (BMI), alcohol, coffee consumption and smoking 
habits. Erythrocyte sedimentation rate (ESR), C- reactive protein (CRP) and 25 
hidroxi-vitamin D (25(OH)D3) levels were determined. Bath AS Disease Activ-
ity Index (BASDAI) was used to define disease activity and Bath AS Functional 
Index (BASFI) to determine function. BMD was evaluated in all patients. Correla-
tion between continuous variables was calculated using Pearson’s coefficient.
Results: 43 patients were enrolled (12 women and 31 men), with a mean age of 
49,1 years. Mean BASDAI was 4,4 cm and BASFI 3,7 cm. Laboratory findings 
revealed a mean ESR of 18, CRP of 1,1 mg/dl and 25(OH)D3 of 25,68, with 58,1% 
(25 patients) with low 25(OH)D3 levels. 13 patients were osteopenic and 4 had 
osteoporosis. There was no correlation between 25(OH)D3 levels and BASDAI 
(p=-0,018) as well as with BASFI (p=0,052). No correlation was found between 
25(OH)D3 levels and vertebral BMD (p=0,14), although a low/moderate positive 
correlation was found with BMD in femoral neck (p=0,31).
Discussion: Many authors believe that vitamin D deficiency may indirectly lead 
to osteoporosis and an increase in the inflammatory activity, but this study found    
neither that correlation, nor with functional impairment. The low/moderate cor-
relation found between 25(OH)D3 levels and BMD in femoral neck and not with 
vertebral BMD, is probably due to the unreliability of spinal measurements, par-
ticularly in advanced disease with new bone formation in AS patients. 

P18

THE PARADOXICAL EFFECTS OF TNF INHIBITORS ON BONE 
MINERAL DENSITY AND RADIOGRAPHIC PROGRESSION IN 
PATIENTS WITH ANKYLOSING SPONDYLITIS

Kang K.Y.1, Kim I.J.2, Ju J.H.3,4

1Division of Rheumatology, Dept. of Internal Medicine, Chungbuk National Uni-
versity Hospital, Cheongju; 2Division of Rheumatology, Dept. of Internal Medicine, 
Hallym University Hospital, Seoul; 3Division of Rheumatology, Dept. of Internal 
Medicine, The Catholic University of Korea, Seoul, South Korea; 4Dept. of Radiology, 
School of Medicine, Stanford University, USA

Objectives: To determine the longitudinal effects of TNF inhibitors on bone mineral 
density (BMD) and radiographic progression in patients with AS, and to assess 
independent factors associated with increased BMD in the lumbar spine.
Methods: Sixty-three patients with AS were included. Twenty-six patients were 
treated with TNF inhibitors and 37 were not. BMD in the lumbar spine and right 
femur was measured by DXA at baseline, and at 1 and year 2 years later. Lumbar 

spine radiography was performed at baseline and after 2 years. Radiographic pro-
gression was scored using the Stoke AS Spinal Score (SASSS) and the modified 
SASSS. Univariate and multivariate linear regression analyses were performed to 
identify factors independently associated with spinal BMD increases.
Results: BMD in the lumbar spine and total proximal femur of patients receiving 
TNF inhibitors increased consistently over 2 years compared with that in patients 
not receiving TNF inhibitors (p<0.001 and p=0.024), and treated patients showed 
significantly increased SASSS scores (p=0.046); however, syndesmophyte devel-
opment was no different between the two groups. Changes in BMD and the number 
of new syndesmophytes in the lumbar spine correlated with 2-year changes in ESR 
only in patients receiving TNF inhibitors (p=0.019, p=0.036). TNF inhibitor ther-
apy and the increase in SASSS were independently associated with the increased 
lumbar spine BMD (p=0.009 and p<0.001).
Conclusions: TNF inhibitors appear to be associated with increased SASSS scores 
and improvements in BMD. Further prospective studies with larger subject numbers 
are needed to validate this paradoxical role of TNF inhibitors. 

P19

DEVELOPMENT OF A HEALTH INDEX FOR PATIENTS WITH 
ANKYLOSING SPONDYLITIS – FIRST STEPS OF A GLOBAL       
INITIATIVE BASED ON THE ICF GUIDED BY ASAS

Kiltz U.1, van der Heijde D.2, Boonen A.3, Cieza A.4, Stucki G.5, Khan M.A.6, Maksy-
mowych W.P.7, Marzo-Ortega H.8, Reveille J.9, Taylor W.10, Bostan C.11, Braun J.1
1Herne, Germany; 2Leiden; 3Maastricht, The Netherlands; 4Munich, Germany;  
5Lucerne, Switzerland; 6Cleveland, USA; 7Alberta, Canada; 8Leeds, UK; 9Houston, 
USA; 10Otago, New Zealand; 11Swiss Paraplegic Research, Switzerland

Background: The burden of ankylosing spondylitis (AS) can be considerable. The 
influence of the disease on functioning, disability and health can be described with 
the International Classification of Functioning, Disability and Health (ICF) Core 
Set for AS. However, no ICF-based patient-reported outcome measure has been 
developed for AS patients. 
Aim: To develop a measure to assess the overall impact of AS on health based on 
the ICF.
Method: Development is being performed in five phases: Preparatory - develop-
ment of an item pool; 1st postal patient survey - Item reduction; Expert consulta-
tion - Agreement on item reduction; 2nd postal patient survey - Validation of the 
draft version; Consensus Meeting - Agreement on a final version.
Results: An item pool was established which contains 251 items representing 44 
categories. An international cross sectional study with 1915 AS patients (mean age 
51.2±3.6, 53% male, BASDAI 5.5±2.4) was conducted in 4 continents. 82 items 
of the functioning part and 32 items of the environmental factors part showed good 
item properties. After selection by expert committee 50 functioning items and 16 
environmental factor items have been tested in a 2nd cross sectional survey. IRT will 
help to choose those items which represents the full spectrum of functioning.
Discussion: In covering much of the ICF Core Set for AS, the items represent a 
whole range of abilities of patients with AS. After analysis of the 2nd survey the 
draft version will be reduced to the final version. The final measure can be used in 
clinical trials as a new composite index that captures relevant information on the 
health status of the patients.

P20

DISEASE ACTIVITY AND NEW BONE FORMATION BOTH CON-
TRIBUTE TO FUNCTIONAL IMPAIRMENT IN ANKYLOSING 
SPONDYLITIS PATIENTS 

Aguiar R., Ambrósio C., Cunha I., Barcelos A. 
Dept. of Rheumatology, Hospital de Aveiro, Portugal

Introduction: Classically, the radiological damage was seen as the main respon-
sible for the functional limitation in Ankylosing Spondylitis (AS) patients. More 
recent studies have suggested that both structural damage and inflammation con-
tribute to impairment of spinal mobility. The aim of this work was to study the 
relationship between disease activity and new bone formation in AS function. 
Material and Methods: socio-demographic characterization included: gender, age, 
duration of the disease and HLA B27. Modified Stoke Ankylosing Spondylitis 
Spine Score (mSASSS) was performed in all patients, as well as Ankylosing Spond-
ylitis Quality of Life (ASQoL). Bath AS Disease Activity Index (BASDAI) was 
used to assess disease activity and Bath AS Functional Index (BASFI) to determine 
function. Correlation between continuous variables was calculated using Pearson’s 
coefficient.
Results: 37 patients were enrolled (11 women and 26 men), with mean age of 49.1 
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years and disease duration of 19.53 years. Mean BASDAI was 4.37 and BASFI 
3.75. Mean mSASSS was 23.3 and ASQol 7.2. There was no correlation between 
age, gender and presence of HLA B27 with BASFI. A strong correlation was found 
between ASQol and BASFI as well as between BASDAI and BASFI (p=0.78 and 
p=0.87, respectively). A low/moderate positive correlation was also found between 
BASFI and mSASSS (p=0.30) and between BASFI and disease duration (p=0.39). 
Discussion: In this study, radiological damage had only a low/moderate correlation 
with BASFI.
Disease activity, assessed with BASDAI, had a very strong correlation with func-
tional impairment, probably because of the limitations caused by pain. Quality of 
life was compromised in patients with poor functional index.

P21

ORAL CONTRACEPTIVE PILL (OCP) USE IS ASSOCIATED WITH 
EARLIER ONSET OF DISEASE IN WOMEN WITH ANKYLOSING 
SPONDYLITIS 

Mahendira D., Haroon N., Carty A., Thavaneswaran A., Anton A., Passalent L.,    
Al Naqbi K., Inman R.
Toronto Western Hospital, Toronto, Canada

Background: While AS is traditionally recognized as a predominantly male disease, 
the impact of gender on AS pathogenesis has not been established. The potential 
role of sex hormones in mediating gender impact on both AS susceptibility and 
disease severity remains unanswered. 
Objectives: To elucidate the potential impact of exogenous estrogen on AS activity 
and severity. We hypothesize that exogenous estrogens, in the form of OCP, may 
result in a decrease in AS disease activity in premenopausal women. 
Methods: The study population consists of premenopausal women with AS seen in 
a longitudinal clinic. The age of patients ranges from 18-50 yrs. Measures of dis-
ease severity include: use of biological agents, hip replacement surgery and BASFI 
scores as a surrogate marker of disability. A patient questionnaire was created and 
used to obtain information on patient demographics, past and present OCP use, men-
strual history, pregnancy history, AS duration, medication use and hip replacement. 
Results: Currently, a total of 93 study female participants have been enrolled from 
a longitudinal AS clinic. OCP users (n=77) and non-OCP users (n=16) were com-
pared. OCP users were younger than non-OCP users (39.3 vs. 45.4, p=0.04) and 
were significantly younger at the onset of menarche (12.6 vs. 14.4, p=0.01). Un-
expectedly, OCP users had earlier onset of inflammatory back pain (21.9 vs 27.7, 
p=0.04). The diagnosis of AS was also made earlier in the OCP group (30.5 vs 36.8, 
p=0.05). There was no significant difference in anti-TNF or opioid use between 
the two groups, nor was there any difference in BASFI scores between OCP and 
non-OCP users. 
Conclusions: The use of exogenous estrogens in the form of oral contraceptive 
pills is associated with a significantly earlier onset of back pain and earlier diag-
nosis of AS in women. While OCP use does not appear to impact disease severity, 
larger sample sizes are being analyzed to address this issue. 

P22

DIAGNOSTIC VALUE OF HIGH SENSITIVITY C-REACTIVE PRO-
TEIN (hsCRP) FOR EARLY AXIAL SPONDYLOARTHRITIS (SpA): 
RESULTS FROM THE DESIR COHORT

Navarro-Compán V.1, van der Heijde D.1, Combe B.2, Cosson C.3, van Gaalen F.1

1Dept. of Rheumatology, LUMC, Leiden, The Netherlands; 2Dept. of Rheumatology, 
Hôpital Lapeyronie, Montpellier; 3Dept. of Biochemistry, Hôpital Bicêtre, Assistance 
Publique Hôpitaux de Paris, France

Introduction: CRP is part of the new ASAS classification criteria for axial 
SpA. hsCRP assays are more sensitive in detecting CRP at lower concentrations. 
hsCRP levels may be elevated in patients with axial SpA and hsCRP levels cor-
relate better than CRP with disease activity in axial SpA.
Aim: To compare the value of hsCRP versus CRP testing in diagnosing axial SpA.
Patients and Methods: Baseline data from 648 patients with inflammatory back 
pain of <3 years from the DESIR (Devenir des Spondylarthopathies Indifferenciees 
Recentes) cohort with no missing values for ASAS criteria was used. Design and 
inclusion criteria (age ≥18-≤50 and inflammatory back pain ≥3 months-≤3years) 
have been previously reported. Baseline hsCRP was measured by immunoturbi-
dimetric testing. Positive CRP and hs-CRP were defined as levels ≥5mg/l and ≥2 
mg/l, respectively. 
Results: Patients included were 46.3% men, 58.2% HLA-B27 positive and on av-
erage 33.1 years old. Sixty nine percent (n=444) patients were classified as axial 
SpA and 204 without SpA (no-SpA). In patients with normal CRP, mean serum 

levels of hsCRP were higher in SpA (n=259) patients compared to no SpA (n=152) 
patients (1.7 vs 1.5 mg/L, p 0.03). Thirty three percent of patients and 28% of 
controls had an elevated hsCRP. Forty-three out of 152 patients not classified as 
SpA had a negative CRP but positive hs-CRP. However, when substituting CRP by 
hs-CRP as one of the features in the ASAS criteria algorithm, none of these patients 
without SpA met ASAS criteria (figure 1).
Conclusions: We confirm that hsCRP is elevated in patients with axial SpA. Using 
the ASAS axial SpA criteria, hs-CRP instead of CRP did not increase the number 
of patients classified as axial SpA. Therefore, the role of hsCRP in diagnosis axial 
SpA seems limited.

Figure 1: ASAS criteria algorithm for axial SpA (HLA-B27 arm) comparing routinely CRP 
with hsCRP as one of the ASAS feature.

P23

RELATIONSHIP BETWEEN DISEASE DURATION AND TREAT-
MENT RESPONSE IN PATIENTS WITH ANKYLOSING SPOND-
YLITIS

Baraliakos X. 1, Koenig A.S.2, Jones H.2, Szumski A.2, Collier D.3 , Bananis E.2

1Rheumazentrum Ruhrgebiet Herne, Ruhr-Universität Bochum, Germany; 2Dept.       
of Specialty Care, Pfizer Inc, Collegeville, PA; 3Amgen Inc., Thousand Oaks, CA, 
USA 

Background: A published report concluded that patients with ankylosing spond-
ylitis (AS) with disease duration <10 years had a better response to anti–tumor 
necrosis factor treatment than those with disease duration >10 years.1 
Objective: To investigate the relationship between disease duration, baseline char-
acteristics, and treatment responses in patients with AS.
Methods: Data pooled from 4 clinical trials (placebo [PBO] or sulfasalazine [SSZ] 
versus etanercept [ETN]) were analyzed in 4 disease duration categories and by age 
at diagnosis (≤40 or >40 years). Analyses were conducted using Chi-Square tests 
and analysis of covariance models. 
Results: 1281 patients were analyzed; baseline increasing age, decreasing age at 
diagnosis, and baseline increasing BASFI significantly correlated with increasing 
disease duration categories (p<0.05). A higher percent of patients responded to 
ETN compared with SSZ and PBO in all outcome measures and all disease dura-
tion categories. At week 12, patients with shorter disease duration had a tendency 
toward better response with ETN for most dichotomous outcomes, but not with 
SSZ or PBO. This trend was significant for ETN when analyzing patients aged ≤40 
years at diagnosis. No significant differences were observed across disease duration 
categories for week 12 continuous outcomes (ASDAS, BASDAI, BASFI, etc.).
Conclusion: Regardless of the time from diagnosis, and thus treatment initiation, 
ETN was more effective in patients with active AS compared with SSZ and PBO. 
Patients treated with ETN with disease duration ≤2 years appeared to have the 
highest treatment response. Additional analyses are needed to further investigate 
the benefits of early treatment in AS.
Reference:
1. Rudwaleit M, et al. Ann Rheum Dis. 2004;63(6):665–670. 
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HOW FREQUENT IS FAMILY HISTORY IN SPONDYLARTHRITIS 

Barcelos A., Aguiar R., Ambrósio C. 
Dept. of Rheumatology, Hospital de Aveiro, Aveiro, Portugal

Introduction: Delayed diagnosis can be a severe problem with spondylitis. The 
ASAS group has developed new criteria for diagnosing “axial and peripheral Spond-
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ylarthritis”. In these criteria, presence in first-degree or second-degree relatives of 
Ankylosing Spondylitis (AS), psoriasis, uveitis, reactive arthritis and inflammatory 
bowel disease is of the upmost importance. 
Objective: The aim of this study is to verify how often family history features of 
spondylarthropathies (SpA) are present in a cohort of patients with different SpA.
Material and Methods: During 3 months, all patients with SpA followed at our 
rheumatology department were included. Demographic and family history was col-
lected from patient interviews.
Results: Ninety patients with SpA were enrolled [32 with AS, 43 with Psoriatic 
Arthritis (APs), 11 with Undifferentiated SpA and 4 with SpA associated to bowel 
disease. The mean age was 47 years with male predominance. Family history of 
psoriasis occurred in 44,1% of patients with PsA and in 12,5% patient with AS. In 
contrast, family history of AS occurred only in patients with AS and 85,7% of them 
were HLA B27 positive. Anterior uveitis was the second most frequent family his-
tory feature in this cohort. In AS patients we found more first-degree relatives with 
family history of SpA, while in APs patients we equally found first and second-
degree relatives. Most of the patients didn’t know the importance of family history 
to establish early diagnose.
Conclusions: Family history is a very important feature in early diagnosis of 
SpA. Family history features of SpA should be checked every time we suspect of 
a spondylarthritis.

P25

PREVALENCE OF CARDIOVASCULAR RISK FACTORS IN FILI-
PINOS WITH PSORIATIC ARTHRITIS

Racaza G., Lo T.E., Reyes B.H.
Dept. of Medicine, University of the Philippines-Philippine General Hospital    
(UP-PGH), Manila, Philippines

Introduction: Psoriatic arthritis (PsA) is a chronic inflammatory arthropathy af-
fecting 1-9% of Asians with psoriasis. Patients have increased mortality mainly due 
to cardiovascular (CV) disease. Our aim is to determine the prevalence of CV risk 
factors among Filipinos with PsA. 
Methodology: We reviewed charts of patients diagnosed with PsA using the 
CASPAR criteria from 1999 to 2011 in 2 tertiary clinics. Demographic data, cardio-
vascular risk factors, and risk factor screening and management were extracted.   
Descriptive statistics was applied. 
Results: Forty-one patients had PsA (73% females). Mean age at diagnosis of pso-
riasis and PsA were 39 and 43 years, respectively. Succeeding data were taken at 
latest consult, and denominators indicate available data as only around half of the 
patients had documented CV risk factors. Mean scores for inflammatory markers 
include disease activity score (DAS 28) of 4.06 (moderate activity); sedimentation 
rate of 44 mm/hr; white cell count of 13.3 x109/L. For traditional CV risk factors: 
32% (7/22) were smokers; 32% (7/22) were obese; 71% (17/24) had hypertension 
but only 63% were on antihypertensives; 47% (8/17) and 42% (5/12) had diabetes 
mellitus and dyslipidemia, respectively, all were on either hypoglycemics or statins. 
Only 9 had electrocardiograms (all with normal or with nonspecific changes) and 
19% (3/16) had cardiomegaly on radiograph. Sixty-eight percent were on metho-
trexate and 15% were on biologic agents. Waist circumference was not available 
but two patients met the criteria for metabolic syndrome based on other features. 
Discussion: Patients with PsA have higher odds of traditional and disease-specific 
inflammatory CV risk factors and Filipinos with PsA are no exception. Physicians 
should be cognizant of these risks and assiduous screening should be observed. An 
integrated approach to management of both the arthritis and co-morbid conditions 
should be beneficial.

Conclusions: The prevalence of CV risk factors of Filipinos with PsA is presented. 
Data seems to be consistent with literature. There is however a need to improve on 
CV risk factor screening and management.
 

P26

IMPAIRED HEART RATE RECOVERY INDEX IN PATIENTS  
WITH ANKYLOSING SPONDYLITIS

Kaya M.G.1, Akpek M.1, Dogdu O.1, Ardic I.1, Akgul O.2, Ozgocmen S.2

1Dept. of Cardiology, Erciyes University, Faculty of Medicine, Kayseri; 2Division 
of Rheumatology, Dept. of PMR, Erciyes University, Faculty of Medicine, Kayseri, 
Turkey 

Aim: Ankylosing spondylitis (AS) is an inflammatory disorder that affects mainly 
young men and cardiac involvement which includes aortitis causing aortic regur-
gitation, myocarditis causing conduction disturbances, and increased myocardial 
fibrosis causing abnormalities of left ventricular relaxation and pericarditis is well 
known in AS. Heart rate recovery after exercise is a function of vagal reactivation, 
and its impairment is an independent prognostic indicator for cardiovascular and 
all-cause mortality. The aim of our study was to evaluate heart rate recovery index 
in patients with AS.
Patients and Methods: Fifty-one patients with AS (mean age 38.6±11.1 years, and 
mean disease duration 5.2±3.2 years, 30 male) and 50 healthy controls (mean age 
40.4±10.3 years, 23 male) were included. Basal electrocardiography, echocardio-
graphy, and treadmill exercise testing were performed in all patients and controls. 
The heart rate recovery (HRR) index was defined as the reduction in heart rate 
from the rate at peak exercise to the rate at 1st (HRR1), 2nd (HRR2), 3rd (HRR3) and 
5thminute (HRR5) after the cessation of exercise stress testing. 
Results: There were significant differences in HRR1 and HRR2 indices between pa-
tients and controls (24.8±12.1 vs 34.9±11.0; p<0.001 and 41.2±14.2 vs 54.3±11.8; 
p<0.001, beats/min, respectively). Similarly, HRR3 and HRR5 indices were lower 
in patients with AS compared to the controls (51.3±15.1 vs 65.2±14.0; p<0.001 and 
61.0±14.2 vs 76.1±14.8; p<0.001). Effort capacity was markedly lower (8.1±2.0 vs 
10.5±2.5 METs; p<0.001) in patients with AS compared to the controls. 
Conclusion: The HRR index is deteriorated in patients with AS. These results may 
contribute to explain the mechanism of cardiac involvement in AS and attract atten-
tion to the importance of HRR index in the identification of high-risk patients.

P27

HOW TO DEAL WITH MISSING ITEMS IN BASDAI AND BASFI?

Ramiro S.1, van Tubergen A.2, van der Heijde D.3, Landewé R.1

1AMC, Amsterdam; 2MUMC, Maastricht; 3LUMC, Leiden, The Netherlands

Background: BASDAI and BASFI are commonly used instruments to monitor 
patients with AS, but it is not known to what extent missing items can be reliably 
imputed. 
Objectives: To select the best strategy to substitute missing answers in the BAS-
DAI and BASFI. 
Methods: BASDAI and BASFI questionnaires from 12-years follow-up of the OA-
SIS-study were used. The number of missing items per questionnaire was defined. 
Taking the fully completed questionnaires as reference, varying number of missing 
answers (1-4) was randomly generated. These missing answers were imputed by 5 
strategies: worst, middle or best value of the scales and middle or median of the 
remaining items of the questionnaire. Additionally, for the BASDAI, substitution 
of a missing item in one of the questions on morning stiffness by the remainder 
was assessed. Various levels of agreement (eg. absolute difference ≤0.7, SEM of 
reliability data) between imputed and original scores were defined as well as the 
percentage of patients that fulfilled these levels of agreement.
Results: BASDAI and BASFI showed few missing answers (52/1771 and 56/1771, 
respectively). The substitution of one of the BASDAI morning stiffness items by 
the other showed the best results, with an agreement of 99.7% for a difference in 
the total score ≤0.7. For the missings in the other questions from the BASDAI, 
imputation of the mean of the remaining items performed the best. In the BASDAI, 
imputation of one missing item by the mean gave an agreement of 92% for a differ-
ence in the total score ≤0.7. Assuming a same difference and imputation technique 
for the BASFI, an agreement of 99.5% was obtained for 1 missing item, 97.3% for 
2 missing items and 92.7% for 3 missing items. 
Conclusion: Substitution of the BASDAI and BASFI missing items by the mean 
of the remaining items is the best strategy. Up to one missing item for the BASDAI 
and three for the BASFI can reliably be imputed. 
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SPINAL MOBILITY MEASURES ARE DEPENDENT ON AGE – THE 
MOBILITY STUDY

Ramiro S.1, Stolwijk C.2, van Tubergen A.2, van der Heijde D.3, Landewé R.1

1AMC, Amsterdam; 2MUMC, Maastricht; 3LUMC, Leiden, The Netherlands

Background: Spinal mobility is one of the core outcomes recommended by the 
ASAS for follow-up of patients with axial SpA. However, reference values for 
spinal mobility measures in healthy subjects are lacking and a possible age-effect 
is unknown.
Objectives: To assess the effect of age on spinal mobility measures among healthy 
people.
Methods: A cross-sectional study (“MOBILITY-study”) was conducted among 
healthy volunteers aged 20-69 years old. Recruitment was stratified by gender, age 
(10-year categories) and height (10cm categories). Participants were any Caucasian 
volunteer. Exclusion criteria were factors potentially influencing spinal mobility 
(eg. back surgery). Several spinal mobility measures (including the BASMI) were 
investigated and they were compared across all age categories with ANOVA. The 
population was further divided according to the cutoff of 50 years old, as axial SpA 
rarely starts after the age of 50. The mean values were compared by independent 
sample t-test/Mann Whitney.
Results: A total of 393 volunteers were included, 51% males and with a mean age 
of 43.9 (SD 13.9) years. A significant decrease in all spinal mobility measures with 
increasing age was found, particularly between the older categories (50-59 and 
60-69 years) and the younger categories (20-29 and 30-39). For instance, a mean 
cervical rotation of 79° (SD 9) was measured in the 20-29 category, 78° (SD 10) 
in the 30-39 category, 75° (SD 10) in the 40-49 category, 71° (SD 8) in the 50-59 
category and 66° (SD 10) in the 60-69 category, with a significant difference be-
tween each of the first three and the last two categories. Dividing the population in 
two groups, significant differences in all the measures were found between the two 
age groups (eg. mean lateral spinal flexion 20.6cm (SD 3.2) for age<50 and 17.0cm 
(SD3.3) if age≥50; p<0.001).
Conclusions: All spinal mobility measures significantly decrease with increasing 
age, which should be taken into account when assessing older patients.
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DISEASE CHARACTERISTICS OF FILIPINO PATIENTS WITH 
ANKYLOSING SPONDYLITIS IN RHEUMATOLOGY CLINICS

Dianongco M.L.G., Yu M.G., Penserga E.G.
Section of Rheumatology, Dept. of Internal Medicine, Philippine General Hospital, 
Manila, Philippines

Introduction/Aim: Ankylosing spondylitis (AS) is a chronic arthritis that affects 
the spine, sacroiliac joints and on the occasion the big joints of the lower extrem-
ities of young individuals, with a slight male preponderance. In a descriptive study 
of 14 Filipino AS patients seen in a tertiary center, and the mean age at onset of 
symptoms was 21.8 years and the mean age at diagnosis was 29.7 years. This study 
aims to describe disease characteristics of Filipino patients diagnosed of AS seen in 
several Rheumatology clinics.
Materials and Methods: A retrospective study of case records of Filipino patients 
aged 18 years old and above seen in Rheumatology clinics diagnosed of AS from 
year 2000 until May 2012. Demographics, clinical manifestations, radiographic 
findings and management were described and tabulated. Descriptive statistics were 
applied.
Results: Forty-seven case records of Filipino patients with AS were reviewed 
in this study. The mean age was 33.2 at diagnosis and mean disease duration of 
7 years. Male to female ratio is 46:1. The most common associated comorbidity 
was hypertension (27.6%). Seven cases (14.8%) of the study population have fam-
ily history of AS and 25.5% have HLAB27 positivity. Most common manifesta-
tions were back pain (78.7%), peripheral joint involvement (70%) and neck pain 
(46.8%). Anterior uveitis was seen in 12.8%. Schober’s test was positive in 68% 
and common radiographic findings were sacroiliitis and squaring of lumbar ver-
tebra. Management of AS included use of nonsteroidal anti-inflammatory drugs 
(NSAIDS) as well as other options like methotrexate, sulfasalazine, cyclophospha-
mide and biologics.
Discussion: In this study, male predominance, family history of AS and HLA 
positivity was seen. Hypertension was found to be the most commonly associated       
comorbidity which may be secondary to use of NSAIDS. 
Conclusion: We described the disease characteristics of Filipino patients with AS. 
These are consistent with those in literature with male predominance and back pain 
as the most common manifestation. 
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INTERMALLEOLAR DISTANCE AND INTERNAL HIP ROTATION 
ARE DEPENDENT ON HEIGHT 

Stolwijk C.1, Ramiro S.2, Landewé R.2, van der Heijde D.3, van Tubergen A.1

1MUMC, Maastricht; 2AMC, Amsterdam; 3 LUMC, Leiden, The Netherlands

Background: Hip function in patients with ankylosing spondylitis can be meas-
ured with the intermalleolar distance (IMD), included in the BASMI, and with the 
internal hip rotation (IHR) included in the EDASMI (1). However, the effect of 
height, age and gender on these measures is unknown.
Objectives: To assess the effect of height, age, gender and weight on IMD and IHR 
among healthy people.
Methods: A cross-sectional study was conducted among healthy volunteers aged 
20-69 years old. Recruitment was stratified by gender, age (10-year categories) and 
height (10cm categories). IMD was measured with the participant supine, straight 
knees, legs separated as far as possible, measuring the distance between the medial 
malleoli. IHR was measured with the participant sitting with the knees and hips 
flexed 90°, knees together and the ankles moving apart as far as possible, measur-
ing the distance between the medial malleoli. The effect of height, age, gender and 
weight was investigated through linear regression (univariable followed by multi-
variable). Interactions were tested.
Results: A total of 393 volunteers were included. IMD had a mean value of 112cm 
(SD 15) cm and IHR of 48cm (SD 10). Height (β 0.42, 95% CI 0.33;0.52) had a 
positive and age (β -0.44, 95% CI 0.33;0.52) a negative effect on IMD. Because 
a significant interaction between age and gender on IHR was found, models were 
stratified for gender. In females, height (β 0.34, 95% CI 0.21;0.46) had a positive 
effect on IHR, whereas age (β -0.17, 95% CI -0.25;-0.09) and weight (β -0.12, 95% 
CI -0.22;-0.02) had negative effects. In males, height (β 0.50, 95% CI 0.37;0.63) 
and weight (β -0.14, 95% CI -0.24;-0.04) had respectively a positive and negative 
effect on IHR.
Conclusions: IMD and IHR are both dependent on height and age; and IHR in 
addition also depends on gender and weight. Therefore these measures need age, 
gender and height adjusted reference values.
Reference: 
1. Maksymowych et al. A&R 2006;55:575-82

P31

VALIDATION OF THE SELF-ADMINISTERED COMORBIDITY 
QUESTIONNAIRE IN PATIENTS WITH ANKYLOSING SPONDY-
LITIS 

Stolwijk C.1, van Tubergen A.1, Ramiro S.2, Essers I.1, Blaauw M.1, van der Heijde 
D.3, Landewé R.2, Van den Bosch F.4, Dougados M.5, Boonen A.1 
1MUMC, Maastricht, 2AMC, Amsterdam, 3LUMC, Leiden, The Netherlands;    
4University Hospital Ghent, Belgium; 5 Hôpital Cochin, Paris, France 

Background: Comorbidities can importantly influence the results of clinical studies 
on functional outcomes. The generic self-administered comorbidity questionnaire 
(SCQ) is frequently used but has never been validated in ankylosing spondylitis 
(AS). 
Objectives: To measure the agreement between SCQ-responses and medical 
records diagnosis, and to assess construct- and concurrent validity of the SCQ in 
AS. 
Methods: Ninety-eight patients followed in the OASIS-study were included in 
the analysis. Data on the SCQ, disease activity (BASDAI, ASDAS-CRP), function 
(BASFI), health-related quality of life (HR-QoL; SF-36, ASQoL, EuroQoL-VAS) 
were used. Agreement was calculated between the SCQ-items and comorbidities 
retrieved from medical records. Concurrent validity was assessed by the correlation 
with two other comorbidity indices: the Charlson-index and the Michaud/Wolfe 
index. Construct validity was assessed by the correlation of the SCQ with age, 
function, disease activity and overall HRQoL. 
An adapted version of the SCQ was created after removing items on rheumatic 
diseases (osteoarthritis, back pain, chronic rheumatic disease) because they were 
conceptually overlapping with the index disease. 
Results: The median SCQ-score was 5 (range 0-19) and the median adapted-  
SCQ-score was 2 (range 0-13). Agreement between self-report and medical records 
was moderate to perfect for all diseases included in the SCQ (kappa 0.47-1.00), 
except for stomach disease, depression, and osteoarthritis (kappa 0.14-0.15). The 
correlations of the SCQ with the Michaud/Wolfe index and the Charlson index 
were 0.39 and 0.24 respectively, and of the adapted-SCQ with both indices 0.53 
and 0.36 respectively. The SCQ correlated weakly with age and disease activity, 
and moderately with function and HRQoL. The adapted-SCQ correlated weakly 
with age, and moderately with function and HRQoL. 
Conclusion: The SCQ can be used to measure comorbidities which have impact on 
functional outcomes in AS, but the rheumatic items showed low agreement. Exclu-
sion of these items improved construct and concurrent validity.
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ACHIEVING ASDAS-CRP MAJOR IMPROVEMENT AND IN-       
ACTIVE DISEASE IN PATIENTS WITH ANKYLOSING SPONDY-
LITIS AFTER TREATMENT WITH GOLIMUMAB IS ASSOCIAT-
ED WITH NORMALIZED HEALTH RELATED QUALITY OF LIFE: 
TWO-YEAR RESULTS FROM THE GO-RAISE TRIAL

van der Heijde D.1, Deodhar A.2, Braun J.3, Mack M.4, Hsu B.4, Gathany T.5, Han 
C.5, Inman R.D.6 on behalf of the GO-RAISE investigators
1Leiden University Medical Center, Leiden, The Netherlands; 2Oregon Health and 
Science University, Portland, OR, USA; 3Rheumazentrum Ruhrgebiet, Herne,   
Germany; 4Janssen Research & Development, LLC, Spring House, PA; 5Janssen 
Global Service LLC, Malvern PA, USA; 6University of Toronto, Toronto, Canada

Background: Significantly greater improvements in health-related quality of life 
(HRQoL) and reduction of impact of disease on work productivity were observed 
in patients (pts) with ankylosing spondylitis (AS) treated with golimumab when 
compared with placebo at weeks 14 and 24. 
Objective: This analysis examined association of ASDAS major improvement and 
inactive disease with these improvements and the maintenance over two years.
Methods: In the GO-RAISE study, 356 pts with definite AS according to the modi-
fied NY criteria were randomly assigned in a 1.8:1.8:1 ratio to receive subcutane-
ous injections of golimumab 50 or 100 mg or placebo every 4 weeks. HRQoL was 
assessed using the Physical Component Summary (PCS) and Mental Component 
Summary (MCS) of the SF-36. Self-reported employability data, defined as cur-
rently working or able to work if a job is available, were collected. Impact of dis-
ease on productivity in daily work, school or home was assessed using a visual 
analogue scale (0-10), with higher values indicating greater impact. ASDAS (based 
on CRP) inactive disease was defined as a score of <1.3 and major improvement 
was defined as an improvement from baseline ≥2. An ANOVA on van der Waerden 
normal scores was used for numeric comparisons and chi-square tests for dichoto-
mous comparisons.
Results: At weeks 14 and 24 the combined golimumab groups had greater median 
improvements in ASDAS scores compared with placebo (1.6 vs. 0.4 and 1.7 vs. 
0.3, respectively, p<0.001 for both). At weeks 52 and 104, when all pts received 
golimumab, all groups had comparable improvements in ASDAS, ranging from 
1.9 to 2.3. For all pts, 33.9% and 41.6% achieved ASDAS inactive disease at week 
52 and 104. Pts with major improvement for these time points were 49.1% and 
52.9%. For pts achieving ASDAS inactive disease at weeks 52 and 104, 57.1% and 
65.5%, respectively, had PCS ≥50. Inactive disease pts had 64.8% and 74.14% with 
MCS ≥50. Pts with ASDAS major improvement had 37.9% and 48.3% with PCS 
≥50 and 62.1% and 65.31% with MCS ≥50 for these time points. Improvements 
in productivity were greater for pts with ASDAS inactive disease compared with 
non-inactive disease at weeks 52 and 104 (5.8 vs. 2.9 and 5.8 vs. 3.1, p<0.001 for 
both). Similar results were achieved for ASDAS responders compared with non-
responders (5.4 vs. 2.4 and 5.8 vs. 2.6, p<0.001 for both). At baseline 40 pts were 
unemployable because of AS. At week 52, 6 of the 16 (37.5%) pts who achieved 
inactive disease regained employability, while 11 of the 16 (73.3%) pts who had 
major improvement regained employability. At week 104, 7 of the 18 (38.9%) pts 
who achieved inactive disease regained employability, while 13 of the 18 (72.2%) 
pts who had major improvement regained employability.
Conclusion: Achieving ASDAS inactive disease or major improvement in pts with 
AS after treatment with golimumab is associated with improvements in HRQoL 
and productivity. A trend towards regaining employability was observed for pts 
with clinical improvements, but this association would need to be substantiated in 
larger studies.
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THE HEART IN ANKYLOSING SPONDYLITIS STUDY (HAS 
STUDY) 

Soares M.R.M.P.1, Rassi C.H.R.E.2, Rochitte C.E.2, Fernandes F.2, Pinheiro M.M.1, 
Ciconelli R.M.1

1Dept. of Rheumatology, Hospital São Paulo-UNIFESP, São Paulo; 2Heart Institute-
InCor/FMUSP, São Paulo, Brazil

Introduction: Heart disease is one of the extra-articular manifestations of ankylos-
ing spondylitis (AS) and may affect the three compartments of the heart and the 
great vessels. Early detection of cardiac dysfunction can minimize the impact of 
cardiovascular disease on mortality in patients with AS.
Aims: Evaluate the frequency of myocardial damage in patients with AS by mag-
netic resonance imaging (CMRI).
Patients and Methods: 33 patients with AS (modified New York Criteria, 1984), 
and 30 healthy controls (HC) matched for age, sex, BMI, and criteria for metabolic 
syndrome were included. Diabetics and patients with previous coronary disease 

or other chronic inflammatory diseases were excluded. The presence of edema, 
myocardial fibrosis, as well as the resting perfusion and other morphological and 
functional aspects were evaluated by CMRI. 
Results: The duration of disease and diagnosis were 16.5±9.4 years and 10.7±6.8 
years, respectively. The patients had moderated disease activity (BASDAI = 2±2.1 
and ASDAS-PCR = 2±1.2), with impaired function (BASFI = 3.8±2.7) and mobil-
ity (BASMI = 4.1±2). Just over 50% of the patients were using TNF blockers for 
at least six months. Although not statistically significant, patients with AS showed 
relevants changes in the CMRI: two with myocardial edema (p=0.49) and five 
with mild aortic regurgitation (p=0.2). Similarly, ectasia of the aortic arch was two 
times more frequent in patients with AS (n=8) than in HC (n=4) but not significant 
(p=0.27). Moreover, one patient had extensive miocardial edema, suggesting myo-
carditis but asymptomatic.
Conclusion: Our results suggest that patients with AS long evolution did not show 
greater myocardial impairment than healthy controls. Other markers of cardiac in-
volvement should be better studied in order to explain the higher cardiovascular 
mortality observed.
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TRADITIONAL RISK FACTORS FOR SUBCLINICAL ATHERO-
SCLEROSIS CAN NOT EXPLAIN THE HIGHER PREVALENCE OF 
CARDIOVASCULAR DISEASE IN PATIENTS WITH ANKYLOS-
ING SPONDYLITIS

Soares M.R.M.P.1, Bortolotto L.2, Fernandes F.2, Pinheiro M.M.1, Ciconelli R.M.1

1Dept. of Rheumatology, UNIFESP / EPM, São Paulo; 2Heart Institute-InCor/
FMUSP, São Paulo, Brazil

Introduction: Recently studies have shown increased cardiovascular risk in       
several chronic inflammatory rheumatic diseases such as systemic lupus erythema-
tosus and rheumatoid arthritis. However, the role of inflammation, subclinical 
atherosclerosis and metabolic syndrome (MS) in patients with ankylosing spondy-
litis (AS) is unknown, although cardiovascular (CV) mortality 1.5 times higher 
than the general population.
Aims: Study the traditional risk factors and parameters of subclinical assessment 
atherosclerosis in patients with AS.
Patients and Methods: 50 patients with AS (modified New York Criteria, 1984) 
and 35 healthy controls matched for age, sex, BMI, smoking and MS were in-
cluded. Individuals with diabetes mellitus, previous coronary disease, using statins 
or other chronic inflammatory diseases were excluded. The mediointimal thick-
ness (IMT), the diameter and the distension of the artery were measured by carotid       
ultrasound (echo-tracking method). The thickening of the aorta was assessed by 
pulse wave velocity (PWV) (Complior device, France). 
Results: The duration of the disease and the diagnosis were 17.5±9.7 years and 
10.2±6.3 years, respectively. The patients had moderate activity (BASDAI = 2±2.2 
and ASDAS-PCR = 2±1.3), with impaired function (BASFI = 3.9±2.6) and mobility 
(BASMI = 4.6±2.2). Just over 50% of the patients were using TNF blockers for at 
least six months. None of the parameters of endothelial function was different be-
tween patients and controls [PWV (p=0.18), IMT (p=0.8), diameter (p=0.13) and ca-
rotid distension (p=0.16)]. Likewise, the lipid profile was similar between groups.
Conclusion: Our results show that the traditional risk factors for atherosclerosis 
do not seem to explain the higher cardiovascular mortality in patients with AS. 
The investigations of others markers are necessary to better assess the subclinical 
atherosclerosis in order to minimize the impact of CV disease on mortality in this 
scenario.
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THE PERFORMANCE OF PSORIATIC ARTHRITIS CLASSIFI-
CATION CRITERIA IN PSORIATIC ARTHRITIS IN TURKISH                     
PATIENTS

Nas K.1, Karkucak M.2, Durmuş B.3, Ulu M.A.1, Karatay S.4, Çapkın E.2, Ulusoy 
H.5, Gülkesen A.5, Sula B.6, Akgol G.5, Çevik R.1, Özgöçmen S.7

1Dicle University, Faculty of Medicine, Dept. of Physical Medicine and Rehabilita-
tion, Diyarbakır; 2Karadeniz Technical University, Faculty of Medicine, Dept. of 
Physical Medicine and Rehabilitation, Trabzon; 3İnönü University, Faculty of Med-
icine, Dept. of Physical Medicine and Rehabilitation, Malatya; 4Atatürk University, 
Faculty of Medicine, Dept. of Physical Medicine and Rehabilitation, Erzurum; 
5Fırat University, Faculty of Medicine, Division of Rheumatology, Dept. of Physical 
Medicine and Rehabilitation, Elazığ; 6Dicle University, Faculty of Medicine, Dept. 
of Dermatology, Diyarbakır; 7Erciyes University, Faculty of Medicine, Division of 
Rheumatology, Dept. of Physical Medicine and Rehabilitation, Kayseri, Turkey

Objectives: Psoriatic arthritis (PsA) is chronic inflammatory disorder of peripheral 
joints, spine and entheses. It is a member of the spondyloarthropaties (SpA). The 
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aim of this study was to investigate performance of the published PsA classifica-
tion criteria including the ASAS peripheral SpA criteria in Turkish patients with 
PsA. Additionally, this was analyzed in early and late disease starts which was not        
assessed in the published literature.
Methods: This study was carried out at five university hospitals PRM 
departments. The patients were examined with standardized methods and standard 
forms were filled. The clinical and laboratory data were recorded for patients and in 
all patients Moll and Wright (MW), modified Fournie (MF), modified McGonagle 
(MG), Vasey and Espinoza (VE), classification of PsA (CASPAR), PsA classifica-
tion criteria and ASAS peripheral SpA classification criteria were applied. Early 
PsA was defined as patients with joints symptoms less than 12 months and others 
were considered as late cases. 
Results: One hundred and twenty eight patients diagnosed with PsA (58 males, 70 
females, mean age 41.8) on the basis of expert opinion were included in this study. 
Thirty patients were in early PsA and 98 patients were in late PsA group. The time 
between symptom-diagnosis (delay of diagnosis) was 2.6 year. There was psoriasis 
vulgaris in the 85.7% of patients. In the 15.6% of patients arthritis developed before 
the skin findings. All patients met MW, MF, VE, CASPAR and ASAS with a ratio 
of 90.6%, 82.5%, 62.2%, 84.4%, 96.1%, and 76.4%, respectively. This meeting 
ratio was 93.4%, 83.3%, 76.7%, 76.7%, 96.7% and 66.7% in early PsA patients, re-
spectively. On the other hand, this ratio was 89.8%, 82.3%, 57.7%, 86.7%, 95.9%, 
79.4% in late PsA, respectively. The kappa values changed between 0.045 and 0.25 
between criteria.
Conclusions: Even though the sensitivity of PsA classification criteria in Turkish 
patients changes; the CASPAS criteria seems to be more prominent among all criteria 
for both early and late cases with its high sensitivity.
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ANTI-CYCLIC CITRULLINATED PEPTIDE ANTIBODIES AND 
SHARED-EPITOPE PREVALENCE IN PSORIATIC ARTHRITIS

Sellas A., Barcelo M., Farietta R., Diez B.
Rheumatology Unit, Hospital Vall Hebron Universitat Autonoma de Barcelona, 
Barcelona, Spain

Background: Low number of patients with Psoriatic Arthritis (PsA) expressed anti-
bodies to cyclic citrullinated peptide (anti-CCP). Patients who suffer PsA, more in 
polyarticular subset, expresses shared-epitope like Rheumatoid Arthritis (RA), but 
is unknown these feature relation with anti-CCP prevalence in PsA patients.
Objective: Establish the presence and clinical significance of anti-CCP, and 
shared-epitope in PsA.
Methods: We reviewed 108 patients with PsA according to criteria of Moll and 
Wright. Anti-CCP determined by third generation ELISA, HLA DR by low sen-
sibility PCR. Gender and clinical subset (polyarthritis, oligoarthritis, distal inter-
phalangeal limited, arthritis “mutilans” and axial) were recorded.
Results: 6/108 (5.6%) were anti-CCP positive. 2 (33.3%) were males and 4 (66.6%) 
females, without differences in sex distribution in front anti-CCP negative. Clini-
cal subsets in anti-CCP positive patients were 3 patients (50%) oligoarticular and 
3 (50%) polyarticular. 3 patient fulfilled ARA criteria to RA, but one of them have 
typical PsA radiological findings, and only other two might be able RA classified.
4/6 (66.7%) anti-CCP positive patients expressed shared-epitope in front 42/102 
(43.4%) CCP negative, but difference isn’t significant. We no found shared-epitope 
expression differences related with clinical PsA subsets or gender. 
Conclusions: In our series more than 40% of patients with PsA expressed shared-
epitope however anti-CCP prevalence is very low. Shared-epitope isn’t related with 
any PsA clinical subset.
We failed to associate anti-CCP positive with gender or PsA clinical subset.
We failed in associate expression of shared-epitope with gender or PsA clinical 
subset.
The lower prevalence of anti-CCP positive with shared-epitope and patients who 
fulfilled ARA criteria to Rheumatoid arthritis, only 2 (1.85%), is an indirect remark 
of the high specificity of Wright and Moll criteria.
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TESTICULAR SERTOLI CELL FUNCTION IN ANKYLOSING 
SPONDYLITIS: THE POSSIBLE EFFECT OF TNF BLOCKAGE

Saad C.G.S.1, de Almeida B.P.1, Souza F.H.C.1, Moraes J.C.B.1, Nukumizu L.A.1, 
Sampaio-Barros P.D.1, Viana V.S.T.1, Bonfá E.1, Silva C.A.2

1Division of Rheumatology and 2Pediatric Rheumatology Division of Faculdade de 
Medicina da Universidade de São Paulo, São Paulo, Brazil 

Introduction: Inhibin B is an important testicular Sertoli cell function marker      
allowing a global evaluation of testicular tissue. However there are no data regard-
ing this cell function in ankylosing spondylitis (AS) patients.

Aim: To assess Inhibin B in AS patients and the possible effect of anti-TNF therapy 
in this hormone production. 
Materials and Methods: 20 consecutive male AS patients and 24 healthy controls 
were evaluated. At study entry, AS patients were not receiving sulfasalazine/meth-
otrexate and they never used biological/cytotoxic agents. Serum dimeric inhibin B 
levels were measured by a double-antibody ELISA. Demographic, disease para-
meters and urologic evaluation were systematically performed. The latter included 
testicular Döppler ultrasound, hormone profile and semen analysis. Ten of these 
patients received anti-TNF treatment and they were re-evaluated for inhibin B and 
disease parameters at 6 months(6M). Four of them also repeated sperm analysis. 
Results: At study entry, the median of current and spermarche age were similar 
in AS patients and controls [33(17-53) vs. 28.5(15-54) years, p=0.175; 13(9-18) 
vs. 12(11-15)years, p=0.358; respectively]. The median of inhibin B [68(23-265) 
vs. 112.9(47.8-231.9)pg/mL, p=0.111], FSH levels and the other hormones were 
comparable in both groups (p>0.05). All patients and controls had normal sperm 
motility and concentration with two AS patients presenting borderline low inhibin 
B levels. Further analysis at 6M of the 10 patients referred for anti-TNF therapy, 
including one with borderline inhibin B, revealed that median inhibin B levels re-
mained largely stable [126.5(24-316) vs. 116.5(28-265)pg/mL, p=0.431]. Sperm 
motility/concentration were preserved in the four patients that performed this 
analysis after anti-TNF. 
Conclusions: This is the first study to demonstrate, through a specific marker, a 
normal testicular Sertoli cell function associated with preserved sperm quality in 
AS patients. We further identified that anti-TNF drugs do not seem to have a del-
eterious effect in inhibin B production reinforcing its safety for testicular function 
in this disease.
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SECUKINUMAB IMPROVES SIGNS AND SYMPTOMS OF PSORI-
ATIC ARTHRITIS: A 24-WEEK, DOUBLE-BLIND, TRIAL

McInnes I.1, Sieper J.2, Braun J.3, Emery P.4, van der Heijde D.5, Isaacs J.6, Dahmen 
G.7, Wollenhaupt J.8, Schulze-Koops H.9, Gsteiger S.10, Bertolino A.P.10, Hueber 
W.10, Tak P.P.11

1University of Glasgow, Glasgow, UK; 2Charite Campus Benjamin Franklin; 
3Rheumazentrum Ruhrgebiet, Germany; 4NIHR-Leeds Biomedical Research Unit, 
Leeds, UK; 5Leiden University Medical Center, Leiden, The Netherlands; 6New-
castle University and Freeman Hospital, Newcastle, UK; 7Praxis fuer Klinische 
Studien; 8Eilbeck Hospital, Eilbeck; 9Klinikum Innenstadt der Ludwig-Maximil-
ians-Universitat, Germany; 10Novartis Pharma AG, Switzerland; 11University of 
Amsterdam, Amsterdam, The Netherlands

Objectives: This study assessed the efficacy and safety of secukinumab for the 
treatment of psoriatic arthritis (PsA).
Methods: 42 patients with active PsA who fulfilled CASPAR criteria were ran-
domized 2:1 to receive two injections of secukinumab (10mg/kg) or placebo, 
given 3 weeks apart. The primary efficacy endpoint was the proportion of ACR20            
responders at Week 6 in active versus placebo (one-sided p<0.01).
Results: 35 (83.3%) patients (25 on secukinumab, 10 on placebo) completed the 
study. Baseline characteristics were balanced between groups including parameters. 
Co-existing psoriasis, prior TNFi exposure and co-medication with DMARDS were 
present in 23, 11 and 21 patients on secukinumab and in 11, 5 and 10 on placebo, 
respectively. ACR20 responders on secukinumab vs. placebo were 39% vs. 23% 
(p=0.27) at Week 6, 39% vs. 15% at Week 12, 43% vs. 18% at Week 28. ACR50 
and ACR70 responders on secukinumab vs. placebo were 17% vs. 8% and 9% vs. 
0%, respectively at Week 6. CRP reductions at Week 6 were greater on secukinu-
mab (median [range] at baseline vs. Week 6: 4.9 [0.3, 43.0] vs. 3.0 [0.2, 15.2]) than 
on placebo (6.2 [1.3, 39.7] vs. 5.0 [0.8, 29.6]). Overall rate of adverse events (AEs) 
was comparable in secukinumab 26 (93%) vs. placebo 11 (79%). Infections were 
reported in 16 (57%) patients on secukinumab and 7 (50%) on placebo.
Conclusions: Although the primary endpoint was not met, patients showed rapid 
and sustained improvements of clinical scores and CRP levels up to Week 28. The 
safety profile of secukinumab was favorable. These findings warrant further larger 
phase III clinical trials in PsA.
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THE FREQUENCY OF NON-RADIOGRAPHIC AXIAL SPONDY-
LOARTHRITIS IN RELATION TO SYMPTOM DURATION IN      
PATIENTS REFERRED BECAUSE OF CHRONIC BACK PAIN

Poddubnyy D.1, Brandt H.1, Vahldiek J.1, Spiller I.1, Song I.H.1, Rudwaleit M.2, 
Sieper J.1

1Dept. of Rheumatology, Charité Universitätsmedizin Berlin; 2Endokrinologikum, 
Berlin, Germany

Aim: This study was aimed at investigating of the frequencies of non-radiographic 
axial SpA (nr-axSpA) and ankylosing spondylitis (AS) diagnoses and their ratios 
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in relation to symptom duration in patients referred because of chronic back pain 
and suspicion of axial SpA.
Material and Methods: In this monocenter study performed in Berlin orthopaed-
ists and primary care physicians were requested to refer patients with chronic low 
back pain (duration >3 months) and onset of back pain before <45 years of age to a 
SpA-specialized rheumatology outpatient clinic for further diagnostic investigation 
if at least one of the following screening parameters was present: 1) inflamma-
tory back pain, 2) positive HLA-B27, and 3) sacroiliitis detected by imaging. The 
final diagnosis was made according to the opinion of rheumatologist. The ratio of          
nr-axSpA to AS was analysed in relation to the duration of symptoms.
Results: A diagnosis of definite axial SpA was made in 43.7% of the referred        
patients (n = 522). Axial SpA was diagnosed in a similar percentage of about 50% 
if back pain duration was <9 years but decreased to 36% if symptom duration was 
>9 years. Nr-axSpA represented the majority of patient (67.3%) only if duration 
of back pain was 1 year and less at the time of referral. Between 1 and 6 years 
of back pain duration the probability of nr-axSpA and AS was nearly equal (1-3 
years: 52.5% and 47.5%, respectively; 3-6 years: 53.7% and 46.3%, respectively). 
In patients with back pain duration of 6-9 years, AS was more likely (61.1%) to be 
diagnosed than nr-axSpA (38.9%), and this increased further over time.
Conclusion: Non-radiographic axial SpA is a relevant diagnosis in patients with 
axial SpA at any time point; however, the probability of non-radiographic form of 
axial SpA is highest if symptom duration is short.
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PREVALENCE AND RISK FACTORS OF ANTERIOR ATLANTO-
AXIAL SUBLUXATION IN ANKYLOSING SPONDYLITIS

Lee J.S.1, Lee S.2, Joo K.B.2, Kim Y.B.1, Sung I.H.2, Kim T.H.1

1Dept. of Rheumatology, Hanyang University, Seoul; 2Dept. of Radiology,           
Hanyang University, Seoul, Korea

Objectives: In AS, cervical spine is also vulnerable the disease process in addition 
to other spines and sacroiliac joints. But atlantoaxial subluxation (AAS) has been 
considered as uncommon feature despite of several case reports in AS, unlike rheu-
matoid arthritis (RA). This study aims at assessing the prevalence and risk factors 
of AAS in AS patients. 
Methods: Consecutively, total 819 AS patients who fulfilled the modified New 
York criteria and examined with full-flexion lateral view of cervical spine x-ray, 
were enrolled from the outpatient clinic of Hanyang University Hospital for Rheu-
matic Diseases in Korea. The patients were retrospectively reviewed medical 
records and prospectively investigated anterior atlanto-dental interval (AADI) in 
lateral flexion view of C-spine x-ray by two experienced musculoskeletal radiolo-
gists. In this study, we defined the AAS as AADI of greater than 3 mm, and the 
significant progression of AADI as greater than 0.5mm/yr in progression rate. 
Results: The AAS was revealed in 12.5% (102/819 patients), simultaneously in 
32.3% (33/102 patients) at time of AS diagnosis. Significant progression of AADI 
was in 22.1% (17/77 patients) of positive, while 5.9% (19/324 patients) of negative 
AAS (p-value=0.000). As multivariate logistic regression analysis, the develop-
ment of AAS was significantly associated with duration of AS duration (OR 1.075, 
p-value 0.002, 95% CI 1.027-1.126), and peripheral arthritis (OR 1.963, p-value 
0.006, 95% CI 1.214-3.174), uveitis (OR 1.754, p-value 0.023, 95% CI 1.080-
2.849), the use of TNF-α antagonists (OR 2.996, p-value 0.000, 95% CI 1.833-
4.899), and elevated ESR or CRP in AS except juvenile AS. And the earlier devel-
opment of AAS was significantly associated with the use of anti-TNF antagonists. 
No clear association with AAS and earlier AAS was found for sex, age, HLA-B27, 
and current smoking.
Conclusions: AAS is more frequent complication and can be developed earlier 
during AS disease course. The progression of AADI was more rapidly in cases 
with AAS. Risk factors were longer disease duration, the presence of peripheral 
arthritis, and high disease activity which was presented elevated APR or refractory 
to conventional NSAIDs. So clinicians should pay attention to detect and monitor 
AAS during the course of AS, especially in case with risk factors.
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PRESENCE OF PERIPHERAL ARTHRITIS PREVENTS RADIO-
GRAPHIC SPINAL DAMAGE PROGRESSION IN ANKYLOSING 
SPONDYLITIS: OBSERVATION STUDY OF KOREAN SPONDY-
LOARTHROPATHY REGISTRY (OSKAR) CROSS-SECTIONAL 
AND RETROSPECTIVE COHORT STUDY OVER 5 YEARS

Kim T.J.1, Lee S.H.2, Joo K.B.2, Park D.J.1, Lee S.S.1, Park Y.W.1, Kim T.H.3

1Dept. of Rheumatology, Research Institute of Medical Sciences, Chonnam Nation-
al University Medical School and Hospital, Gwangju; 2Dept. of Radiology, Han-
yang University Hospital for Rheumatic Diseases, Seoul; 3Dept. of Rheumatology, 
Hanyang University Hospital for Rheumatic Diseases, Seoul, Republic of Korea 

Objective: To determine whether presence of peripheral arthritis can affect the 
progression of structural damage in patients with ankylosing spondylitis (AS). 
Methods: A total of 915 patients with AS from the Observation Study of Korean 
spondyloArthropathy Registry (OSKAR) cohort were enrolled for this analysis. 
We used a two-step approach to explore the relationships between the peripheral 
arthritis and the progression of spinal structural damage in AS. First, all OSKAR 
data were analyzed in relation to the history of peripheral arthritis on cross-sec-
tional survey. Second, we retrospectively analyzed the radiographic spinal progres-
sion for 5 years according to the presence or absence of peripheral arthritis. The 
modified Stoke AS Spinal Score (mSASSS) were examined by two experienced 
radiologists to validate the results. The collection of the clinical parameters was 
conducted to investigate the associations between clinical factors and the radio-
graphic progression. 
Results: The agreement between the two readers regarding mSASSS was very 
good: ICC coefficient 0.75 (95% CI 0.61-0.82) and 0.71 (95% CI 0.58-0.82) at 
each time. On cross-sectional survey, in spite of adjusting for multiple comparisons 
by Bonferroni correction, the patients with history of peripheral arthritis had fewer 
mSASSS unit than those without history of peripheral arthritis (19.56±1.06 vs 
22.67±0.81, p=0.005). In a retrospective analysis over 5 years, the mean progres-
sion of mSASSS in patients with peripheral arthritis was 3.26±0.58 units, while that 
of mSASSS in patients without peripheral arthritis was 4.97±0.44 units (p=0.024). 
Conclusion: The patients with the peripheral arthritis had slower radiographic    
spinal damage progression than those without peripheral arthritis. 
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WHAT DO WE MISS? ASAS NON-RESPONDERS ON ANTI-TNF 
THERAPY SHOW IMPROVEMENT IN PHYSICAL FUNCTION

Van Weely S.F.E.1, Van Denderen J.C.1, Steultjens M.P.M.2, Nurmohamed M.T.1, 
Dijkmans B.A.C.1,3, Dekker, J.1,4,5, Van der Horst-Bruinsma I.E.3

1Reade, Centre for Rehabilitation and Rheumatology, Amsterdam, The Nether-
lands; 2Institute for Applied Health Research and School of Health and Life Sci-
ences, Glasgow Caledonian University, Glasgow, UK; 3Dept. of Rheumatology, 
VU University Medical Centre, Amsterdam; 4Dept. of Rehabilitation Medicine and 
EMGO Institute, VU University Medical Centre, Amsterdam; 5Dept. of Psychiatry, 
VU University Medical Centre, Amsterdam, The Netherlands

Aim: A prospective study was conducted in order to establish whether perform-
ance-based tests of physical function have additional value in evaluating physical 
function in AS patients after three months of anti-TNF therapy.
Patients and Methods: AS patients (n=82) completed seven performance-based 
tests, before and three months after the start of anti-TNF therapy. The time needed 
to complete the performance-based test was measured. A ≥20% intra-individual 
improvement on the performance-based tests was used to classify patients as “im-
prover” or “non-improver” in performance-based physical function. Patients were 
also defined as “improver” or “non-improver” on self-reported physical function 
(BASFI) and as “responder” or “non-responder” to anti-TNF therapy on ASAS20 
improvement criteria. The agreement between improvement on performance-based 
physical function and (i) improvement on self-reported physical function and (ii) 
response on the ASAS20 criterion was assessed. Cross-tabulations were produced.
Results: After three months of anti-TNF therapy, 20.7% of the patients improved 
in performance-based, but not in self-reported physical function (BASFI). Besides, 
15.9% of the patients did improve ≥20% in performance-based physical function, 
but was not responding to anti-TNF therapy according to the ASAS20 improve-
ment criteria.
Conclusion: Performance-based tests provide the opportunity to generate addi-
tional information in the evaluation of physical function after anti-TNF therapy. 
A combination of performance-based tests and BASFI-questionnaire could have 
additional value in future evaluations of physical function for patients receiving 
anti-TNF therapy.
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THREE EASY TO PERFORM TESTS OF PHYSICAL FUNCTION-
ING SHOW IMPROVEMENT IN ASAS20 NON-RESPONDERS 
AFTER 3 MONTHS OF ANTI-TNF THERAPY IN ANKYLOSING 
SPONDYLITIS

Van Weely S.F.E.1, Dekker J.1,2, Steultjens M.P.M.3, Van Denderen J.C.1, Nurmo-
hamed M.T.1, Dijkmans B.A.C.1,4, Van der Horst-Bruinsma I.E.4

1Reade, Centre for Rehabilitation and Rheumatology, Amsterdam; 2Dept. of         
Rehabilitation Medicine, EMGO Institute and Dept. of Psychiatry, VU Univer-
sity Medical Centre, Amsterdam, The Netherlands; 3Institute for Applied Health         
Research and School of Health and Life Sciences, Glasgow Caledonian University, 
Glasgow, UK; 4Dept. of Rheumatology Amsterdam, VU University Medical Centre, 
The Netherlands
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Introduction: Response to anti-TNF therapy is mostly based on the ASAS20, 
which is based on information obtained by self-administered patient questionnaires 
(e.g. BASDAI, BASFI). In an effort to find more objective outcome measures, 
physical performance tests were developed based on the items of the BASFI ques-
tionnaire.
Aim: To find a limited set of performance tests that are easy applicable in daily 
clinical practice, reliable and have the capacity to detect change (i.e. objective     
improvement) after therapy in addition to the ASAS20 criteria.
Patients and Methods: A test-retest design was used to establish reliability (n=65). 
A longitudinal design was applied to establish the ability to detect change. Patients 
eligible for anti-TNF therapy (n=82) were assessed prior to starting anti-TNF ther-
apy and after 3 months of anti-TNF treatment. Based on this information the tests 
with the optimal combination reliability and ability to detect change were selected 
and combined in a new criterion for improvement in physical functioning.
Results: Reliability for each test was adequate to excellent (ICC’s 0.73 - 0.96). The 
most improvement in the responders and non-responders according the ASAS20 
improvement criteria was seen in the tests for bending, putting on socks and getting 
up from the floor. The combination of these test showed improved physical func-
tion in 18% of the ASAS20 non-responders.
Conclusion: The tests for bending, putting on socks and getting up from the floor 
are the optimal combination of tests for use in daily practice. These three quick and 
easy to perform tests showed improvement in physical function after TNF therapy 
in 18% of the ASAS20 non-responders.
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BASFI IS A BETTER INDICATOR OF LOW QUALITY OF LIFE 
THAN BASDAI IN ANKYLOSING SPONDYLITIS – RESULTS 
FROM THE SCOTLAND AND IRELAND REGISTRY FOR ANKY-
LOSING SPONDYLITIS (SIRAS)

Morton L.E., Macfarlane G.J., Jones G.T. on behalf of SIRAS, the Scotland and 
Ireland Registry for Ankylosing Spondylitis
Musculoskeletal Research Collaboration (Epidemiology Group), University of  
Aberdeen, Aberdeen, UK

Introduction: BASDAI and BASFI are used to determine disease activity and 
function amongst Ankylosing Spondylitis (AS) patients, although the relationship 
between both, and quality of life (QoL), is not well established. The aim of this 
study was to investigate this relationship in the context of other QoL markers.
Methods: SIRAS collects data on clinically diagnosed AS patients in Scotland. 
BASDAI, BASFI and other clinical markers are obtained from medical records, 
and postal questionnaires provide patient-reported data, including QoL determined 
by the ASQoL questionnaire. Factors associated with low QoL (ASQoL ≥11) were 
examined using Poisson regression.
Results: 311 patients had complete BASDAI, BASFI and QoL data (75% male; 
median age 51yrs; median ASQoL: 6.0, inter-quartile range: 1-11). Low QoL was 
associated with high disease activity (BASDAI ≥4: risk ratio: 3.7, 95%CI 2.3-6.0) 
and poor function (BASFI ≥4: 6.1; 3.4-10.9). However, after mutual adjustment 
only poor function remained an independent predictor of low QoL (4.8; 2.4-9.6). 
The relationship with disease activity was greatly attenuated and no longer sig-
nificant (1.4; 0.8-2.4). Other factors independently associated with low QoL were: 
female gender (1.6; 1.1-2.4), chronic widespread pain (2.7; 1.5-4.8), fatigue (1.8; 
1.2-2.8), ever receiving anti-TNF therapy (1.5; 1.0-2.2), and social deprivation 
(2.0; 1.1-3.5). No other clinical measures (inflammation measured by CRP or ESR, 
peripheral joint involvement, or co-morbid disease) were independently associated 
with low QoL.
Conclusions: Integral to anti-TNF prescribing guidelines in the UK, BASDAI is 
considered as the important clinical indicator in AS. However, clinicians should be 
aware that BASFI is a stronger predictor of low QoL. Patients with a high BASFI 
were almost five times more likely to report low QoL than other patients. In addi-
tion, after adjusting for BASFI, QoL was predicted by no other clinical variables.
Sponsors: Abbott Laboratories and Pfizer Inc.
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PREVALENCE OF INFLAMMATORY BACK PAIN IN A UK            
PRIMARY CARE POPULATION

Hamilton L.E.1, Macgregor A.J.2, Warmington V.3, Pinch E.3, Gaffney J.K.1

1Dept. of Rheumatology, Norfolk and Norwich University Hospital, Norwich; 
2Norwich Medical School, University of East Anglia, Norwich; 3The Humbleyard 
Practice, Norfolk, UK

Introduction: Inflammatory back pain (IBP) is the earliest and commonest symp-
tom of axial spondyloarthropathy (SpA). SpA can be difficult to diagnose in the 
early stages, but identifying patients with IBP may offer a way to reduce diagnostic 

delay. As part of a study to determine the prevalence of SpA in the UK we examined 
the prevalence of IBP in a UK primary care population.
Patients and Methods: The study took place in a large general practice in Norfolk, 
UK. Potential participants aged 18-80 years were identified from their primary care 
records as having consulted on at least one occasion with low back pain. A self-
completed screening questionnaire was sent to a random sample of 978 patients 
asking about IBP symptoms.
Results: Five hundred and five completed questionnaires were returned (response 
rate 51.6%). Respondents had a median age of 60 years (IQR 48-67) and 44.8% 
were male. Eighty percent reported back pain of at least 3 months duration. The 
ASAS IBP criteria were fulfilled by 75 (14.9%) respondents, the Calin criteria by 
132 (26.1%) and the Berlin criteria by 151 (29.9%). IBP was seen more commonly 
in women, but this difference was not statistically significant. The prevalence of 
IBP among patients with at least one previous consultation for back pain was 7.7% 
(95% CI 6.2, 9.5%) using the ASAS criteria, 13.5% (11.5, 15.8) using the Calin 
criteria and 15.4% (13.3, 17.8) using the Berlin criteria.
Discussion: Estimations of the prevalence of IBP are affected by the criteria chosen 
for classification. This should be considered when comparing studies, and when 
assessing patients in the clinical setting.
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DISEASE PATTERNS OF PSORIATIC ARTHRITIS IN A LARGE  
SERIES OF BRAZILIAN PATIENTS WITH SPONDYLOARTHRITIS

Bonfiglioli R., Bortoluzzo A.B., Gonçalves C.R., Braga da Silva J.A., Ximenes 
A.C., Bértolo M.B., Ribeiro S.L., Keiserman M., Menin R., Skare T.L., Carneiro 
S., Azevedo V.F., Vieira W.P., Albuquerque E.M.N., Bianchi W.A., Campanholo C., 
Carvalho H.M.S., Costa I.P., Duarte A.P., Kohem C.L., Leite N.H., Lima S.A.L., 
Meirelles E.S., Pereira I.A., Pinheiro M.M., Polito E., Resende G.G., Rocha F.A.C., 
Santiago M.B., Sauma M.F.L.C., Valin V., Sampaio-Barros P.D. 
Brazilian Registry of Spondyloarthritis (RBE)

Aim: To analyze disease patterns in a large cohort of Brazilian patients with psoriatic 
arthritis.
Patients and Methods: A common protocol of investigation was applied to 1505 
patients with spondyloarthritis (SpA) distributed in 29 reference centers in Brazil. 
Clinical and demographic variables, associated to disease indexes (BASDAI, BAS-
FI, BASRI, MASES, ASQoL), were investigated. Psoriatic arthritis was present 
in 271 patients (18.4%); 206 patients (13.7%) presented predominant peripheral 
disease and 65 patients (4.3%) predominant axial disease. 
Results: Patients with psoriatic arthritis were older (p<0.001) and had shorter 
disease duration (p<0.001). Psoriatic arthritis was positively associated to female 
gender (p<0.001), Caucasian race (p=0.001), upper limb arthritis (p<0.001), lower 
limb arthritis (p<0.001). dactilitis (p<0.001), positive family history (p=0.016), 
heart (p=0.033) involvement, and use of methotrexate (p<0.001). Painful (p<0.001) 
and swollen (p<0.001) joints were also more frequent in patients with psoriatic 
arthritis. There was negative association among psoriatic arthritis and low back 
pain (p<0.001), buttock pain (p<0.001), cervical pain (p=0.038), hip involvement 
(p<0.001), radiologic sacroiliitis (p<0.001), uveitis (p<0.001), positive HLA-B27 
(p<0.001), and use of NSAIDs (p<0.001) and sulphasalazine (p<0.001). MASES, 
BASDAI, and ASQoL presented similar indices in the two groups, but BASRI 
(p<0.001) and BASFI (p=0.01) presented lower values in patients with psoriatic 
arthritis.
Conclusion: In this large and heterogeneous cohort of Brazilian patients, psoriatic 
arthritis was significantly associated with peripheral involvement.
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EPIDEMIOLOGIC PROFILE OF JUVENILE SPONDYLOARTH-
RITIS COMPARED TO ADULT-ONSET SPONDYLOARTHRITIS 
IN A LARGE BRAZILIAN COHORT 

Duarte A.P., Marques C.D.L., Bortoluzzo A.B., Gonçalves C.R., Braga da Silva J.A., 
Ximenes A.C., Bértolo M.B., Ribeiro S.L., Keiserman M., Menin R., Skare T.L., 
Carneiro S., Azevedo V.F., Vieira W.P., Albuquerque E.N., Bianchi W.A., Bonfiglioli 
R., Campanholo C., Carvalho H.M.S., Costa I.P., Kohem C.L., Leite N.H., Lima 
S.A.L., Meirelles E.S., Pereira I.A., Pinheiro M.M., Polito E., Resende G.G., Rocha 
F.A.C., Santiago M.B., Sauma M.F.L.C., Valim V., Sampaio-Barros P.D.
Brazilian Registry of Spondyloarthritis (RBE)

Background: Juvenile spondyloarthritides (JSpA) frequently present a distinct 
clinical course compared to adult-onset SpA.
Objective: To analyse the clinical and epidemiologic characteristics of JSpA and 
compare them with a group of adult-onset (≥16 years) SpA patients. 
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Patient and Methods: Retrospective, observational and multicentric cohort with 
1424 patients with the diagnosis of SpA according to the European Spondylo-         
arthropathy Study Group, submitted to a common protocol of investigation and 
recruited in 29 reference centers, participants of the Brazilian Registry of Spondylo-
arthritis (RBE). Patients were divided in two groups: age at onset <16 years (JSpA 
group) and age at onset ≥16 years (adult-onset SpA group). 
Results: Among the 1424 patients, 235 presented disease onset before 16 years 
(16.5%). Patients with JSpA were predominantly male (86.0%) and white (61.7%), 
with mixed (axial + peripheral) clinical presentation (53.8%) and positive HLA-
B27 (79.6%). The clinical and epidemiologic variables associated with JSpA were 
male gender (p<0.001), lower limb arthritis (p=0.001), enthesitis (p=0.008), ante-
rior uveitis (p=0.041) and positive HLA-B27 (p=0.017), associated to lower scores 
of disease activity (BASDAI; p=0.007) and functionality (BASFI; p=0.036), and 
higher radiographic scores (BASRI total, p<0.001; and BASRI hip, p<0.001). Pure 
peripheral involvement (p=0.001), cutaneous psoriasis (p<0.001), inflammatory 
bowel disease (p=0.023), dactilitis (p=0.024) and nail involvement (p=0.004) were 
more frequent in patients with adult-onset SpA.
Conclusions: Patients with JSpA in this large Brazilian cohort affected predomi-
nantly male gender and presented a mixed (axial + peripheral) clinical presentation 
associated to HLA-B27 positive and worse radiographic scores. 

P48

CASPAR AND MODIFIED CASPAR CRITERIA IN EARLY PSA     
PATIENTS

Zlatković-Švenda M., Kerimović-Morina D.J., Stojanović R.
Institute of Rheumatology, University of Belgrade School of Medicine, Belgrade, 
Serbia

Objective: To evaluate and validate CASPAR and Modified CASPAR criteria for 
psoriatic arthritis (PsA) in early PsA and early RA pts (disease duration less than 
two years). 
Patients and Methods: CASPAR (1) and Modified CASPAR (2) criteria difference: 
if psoriasis is not present at the current examination, but documented previously, in 
medical records signed by rheumatologist or dermatologist, CASPAR would score 
one point, and modified CASPAR would score two, the same as for the current 
psoriasis. 62 pts with early PsA and 54 pts with early RA were involved. Clinical 
diagnosis (consensus of the two rheumatologists opinion) was accepted as the gold 
standard. The Caspar and Modified Caspar criteria were applied to all patients. Sen-
sitivity was calculated as percentage of PsA patients who satisfied, and specifity as 
percentage of RA patients who did not satisfy the investigated criteria sets. 
Results: The sensitivity for the CASPAR criteria was 88.7% and for the Modified 
CASPAR 91.9%. The CASPAR criteria were mostly met on the basis of current 
psoriasis (85.5%), negative test for RF (91.9%) and evidence of dactylitis (54.9%). 
Two patients with psoriasis documented in personal history, but not seen at the cur-
rent examination, met Modified Caspar, but not the Caspar criteria. Two patients 
with PsA sine psoriasis met both criteria sets. Specifity for both Caspar and Modified 
Caspar was 98.1%. 
Conclusion: Using the same scoring system for the current and previous psoriasis 
documented by rheumatologist or dermatologist, Modified CASPAR criteria dem-
onstrated slightly higher sensitivity than CASPAR criteria. Specifity did not differ 
between Caspar and Modified Caspar.
References:
1. Taylor W, Gladman D, Helliwell P, Marchesoni A, Mease P, Mielants H and 

CASPAR Study Group. Classification Criteria for Psoriatic Arthritis. Develop-
ment of New Criteria From a Large International Study. Arthritis Rheum 2006; 
54: 2665-73.

2. Pedersen O, Junker P. On the applicability of the CASPAR criteria in psoriatic 
arthritis. Letters: Ann Rheum Dis 2008; 67: 1495-6.
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PREVALENCE OF SPA-RELATED COMORBIDITIES, OSTEO-   
POROSIS AND FRACTURES IN ANKYLOSING SPONDYLITIS 

Stolwijk C., Van Tubergen A., Castillo-Ortiz J., Boonen A.
MUMC, Maastricht, The Netherlands 

Background: Comorbidities, both related and unrelated to the concept of spondylo-
arthritis (SpA), are common in patients with ankylosing spondylitis (AS) and may 
have substantial influence on health outcomes. However, data on the prevalence of 
these comorbidities in AS vary substantially.
Objective: To review the literature on the prevalence of uveitis, psoriasis, inflamma-
tory bowel disease (IBD), osteoporosis and vertebral fractures in patients with AS.

Methods: Medline, Embase and Cochrane were searched systematically up to    
November 2011, supplemented by hand search of references. Articles were eligible 
if reporting original data on the prevalence of one of the above mentioned co-
morbidities. Demographic and prevalence data were extracted and studies were 
combined to express prevalence with 95% confidence intervals (CI) weighted for 
the number of patients included in the studies.
Results: Out of 7817 studies initially retrieved, 188 met the inclusion criteria and 
13 studies were added by hand search. The prevalence of uveitis, psoriasis, IBD, 
osteoporosis and vertebral fractures could be calculated in respectively 137 (40141 
patients), 53 (25695 patients), 66 (30410 patients), 24 (2786 patients), and 17 (2285 
patients) articles. The overall mean age was 43.9 (SD 6.9) years, mean disease du-
ration 16.7 (SD 6.2) years and 63.7% were men. The weighted mean prevalence of 
uveitis was 30.3% (95% CI 30.2-30.4) but increased with longer disease duration. 
Prevalence of psoriasis was 11.3% (95% CI 11.2-11.4) and of IBD 7.2% (95% CI 
7.1-7.2). Prevalence of osteoporosis was 20.5% (19.4-21.6) in the lumbar spine and 
10.9% (95% CI 10.4-11.4) at the femoral neck in studies specifically screening for 
radiological evidence, and 3.4% in one study based on medical records. Vertebral 
fractures were present on 21.8% (95% CI 21.0-22.4) of radiographs specifically 
screening for this and 5.8% by self-report (only one study). 
Conclusion: SpA-related comorbidities, osteoporosis and vertebral fractures are 
common in patients with AS but may vary with disease duration and method of inves-
tigation. Attention for comorbidities in relation to outcome in AS is recommended.
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THE ENDOGENOUS ANGIOSTATIC MEDIATORS ENDOSTATIN 
AND THROMBOSPONDIN-1 ARE INCREASED IN SPONDYLO-
ARTHRITIS

Riente L.1, Puxeddu I.2, Tronchetti M.2, Delle Sedie A.1, Bombardieri S.2, Migliorini P.1 
1Rheumatology Unit, Dept. of Internal Medicine, Pisa University, Pisa; 2Immuno-
Allergology Unit, Dept. of Internal Medicine, Pisa University, Pisa, Italy

Background: The spondyloarthritis (SpA), including ankylosing spondylitis (AS), 
psoriatic arthritis (PsA), reactive arthritis, arthritis associated with inflammatory 
bowel disease and undifferentiated SpA, are characterised by inflammatory back 
pain (IBP), sacroiliitis, peripheral arthritis, and enthesitis together with an associa-
tion with HLA B27. Angiogenesis, the formation of new capillaries from pre-exist-
ing vessels, is an early event in inflammatory joint diseases. 
Objectives: The aim of our study is to investigate the potential involvement of 
Endostain (ES) and Thrombospondin-1 (TSP-1), extracellular matrix (ECM) frag-
ments with angiogenic activity in AS and PsA. 
Methods: Forty-one adult patients with AS (according to the 1984 modified New 
York criteria) and 54 adult patients with PsA (according to the CASPAR criteria) 
were studied. The endogenous angiostatic mediators ES and TSP-1 were measured 
in the sera of these patients and of 39 healthy subjects by enzyme immunoassays. 
Results: The serum levels of ES were significantly higher in both AS (p<0.0001) 
and PsA (p<0.001) compared to the controls. Parallel to ES, TSP-1 levels were sig-
nificantly higher in AS (p<0.001) and in PsA (p<0.0001) compared to the controls. 
Conclusions: The observed increase of ECM fragments with anti-angiogenic 
properties suggests a reduction of pro-angiogenic activity in AS and PsA. Further         
investigations on angiogenic and angiostatic mediators in a larger number of pa-
tients with different subtypes of SpA would be useful to understand better their role 
in the pathophysiology of this group of disorders.
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PSYCHOLOGICAL STATUS AND ASSOCIATIONS WITH FUNC-
TIONAL LIMITATION IN ADOLESCENTS WITH ANKYLOSING 
SPONDYLITIS

Li Y., Zhang S.L., Zhu J., Huang F.
Dept. of Rheumatology, Chinese PLA General Hospital, Beijing, China

Introduction: Literature data suggest that psychological problems are prevalent 
among patients with ankylosing spondylitis (AS). But psychological status is un-
known in adolescents with AS, and its relationship with functional limitation are 
poorly understood. The objective of this study was to determine depression and 
anxiety and their correlates and to investigate the role of psychological variables in 
functional limitation in AS adolescents.
Materials and Methods: Cross-sectional survey and case-control study are used 
to gather information on a total of 135 adolescent patients with AS, 56 parents of 
some AS patients and 102 healthy volunteers from rheumatology clinic. Self-rating 
anxiety Scale (SAS), Self-Rating Depression Scale (SDS), Medical coping modes 
questionnaire and Multimentional health locus of control scales were used to assess 
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psychological status and mediation respectively. Data were analyzed by the SPSS 
17.0 software. 
Results: Anxiety was found in 25.5% of our patients. SAS scores were significantly 
higher than control group, but no statistical difference was found with depression. 
Morning stiffness, BASDAI, BASFI, nocturnal pain, total back pain, chance control, 
resignation coping, SAS and SDS scores of parents were positively correlated with 
SAS and SDS scores of AS adolescents respectively. In the hierarchical multivari-
ate analysis, the psychological variables contributed significantly to the variance in 
BASFI scores, adding an additional 15.7% to the overall R-square beyond that ac-
counted by demographic and medical variables (R-square 29%), resulting in a final 
R-square of 44.7%. Depression, internality and resignation coping style accounted 
for a significant portion of the variance in BASFI scores in the final model. 
Conclusions: The prevalence of anxiety and depression in adolescents with AS is 
obviously increased. Psychological variables accounted for significant variability in 
functional limitation beyond demographic and clinical variables in these patients. 
Attention should be paid to psychological factors in the comprehensive management 
of AS adolescents.
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EFFECTS OF SLEEP QUALITY TO NOCTURNAL PAIN IN                
PATIENTS WITH ANKYLOSING SPONDYLITIS

Zhang S.L., Li Y., Zhu J., Huang F.
Dept. of Rheumatology, Chinese PLA General Hospital, Beijing, China 

Introduction: The relation between pain and sleep quality is two-way: sleep dis-
orders can increase pain, which in turn may cause sleep disorders. Pain is a core 
symptoms of AS, therefore, it is unsurprising that the sleep disorders and ankylosing 
spondylitis (AS) can co-exist. This cross-sectional study was designed to evaluate 
the effects of quality of sleep to nocturnal pain in AS patients. 
Patients and Methods: Patients were recruited from rheumatology department and 
completed a battery of questionnaires from May 2010, to November 2010. Pitts-
burgh Sleeping Quality Index (PSQI) and visual analogue scale (VAS) were used to 
assess sleep quality and nocturnal pain respectively; Disease activity was assessed 
by Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), C-reactive pro-
tein (CRP) and Erythrocyte sedimentation rate (ESR). Data were analyzed by the 
SPSS 17.0 software. 
Results: One hundred and fifty seven consecutive patients with AS (117 men, 40 
women) were included in the study. The mean age of patients was 27.6±8.3 years, 
and the mean disease duration was 6.1±4.9 years. The mean PSQI and noctur-
nal pain score of patients was 6.1±4.9 and 3.8±2.9 respectively. A total of 35.0% 
(55/157) of our AS participants had poor sleep. Quality of sleep was positively cor-
related with nocturnal pain (r=0.516 p=0.000). In hierarchical multiple regression 
analysis, the quality of sleep variable contributed significantly to the variance in 
nocturnal pain scores, adding an additional 18.2% to the overall R-square beyond 
that accounted by demographic and disease-related variables (R2=0.175). 
Conclusion: Sleep quality has closely relationship and significant impact on noc-
turnal pain. These results highlight sleep disturbances could not be ignored in the 
management of AS. 
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VALIDITY AND RELIABILITY OF THE IPAQ AND SQUASH 
TO ASSESS DAILY PHYSICAL ACTIVITY IN PATIENTS WITH          
ANKYLOSING SPONDYLITIS

Arends S.1,2, Hofman M.1,3, Kamsma Y.P.T.3, van der Veer E.4, Leijsma M.K.1, 
Houtman P.M.2, Kallenberg C.G.M.1, Spoorenberg A.2, Brouwer E.1

1Dept. of Rheumatology and Clinical Immunology, University Medical Center   
Groningen; 2Dept. of Rheumatology, Medical Center Leeuwarden; 3Center for 
Human Movement Sciences, University Medical Center Groningen; 4Laboratory 
Medicine, University Medical Center Groningen, The Netherlands

Introduction: Due to participant convenience and minimal cost, physical activ-
ity questionnaires are considered to be the most applicable method to assess daily 
physical activity in population studies. The International Physical Activity Ques-
tionnaire (IPAQ) and the Short QUestionnaire to Assess Health-enhancing physical 
activity (SQUASH) are recall questionnaires with acceptable construct validity 
and moderate to high test-retest reliability in healthy populations. Our aim was 
to investigate the measurement properties of these questionnaires in patients with 
ankylosing spondylitis (AS).
Methods: The self-report questionnaires IPAQ (long form) and SQUASH were 
compared with daily physical activity assessed using the ActiGraph accelerometer 
during 7 consecutive days (gold standard) in 63 patients. The IPAQ and SQUASH 
were administered on two different occasions one week apart in 52 patients. All 

patients fulfilled the modified New York criteria for AS or the ASAS criteria for 
axial spondyloarthritis. Validity was assessed by Spearman and Pearson correla-
tions between accelerometer activity counts and IPAQ and SQUASH total scores. 
Test-retest reliability of the IPAQ and SQUASH was assessed by intraclass correla-
tion coefficients (ICC) and Bland-Altman analysis.
Results: Mean age of the 115 AS patients was 45 years (SD±12), median duration 
of symptoms was 16 years (range 0-54), and 62% were male. IPAQ and SQUASH 
total scores correlated significantly with accelerometer outcome: p=0.38 and 
r=0.35, respectively. ICC’s between first and second assessments of the IPAQ and 
SQUASH were 0.83 and 0.89, respectively. Bland-Altman analyses showed no sys-
temic bias, in particular for the IPAQ the 95% limits of agreement were wide.
Conclusion: Both physical activity questionnaires showed moderate construct 
validity. The SQUASH showed good test-retest reliability, superior to the IPAQ. 
These results indicate that the SQUASH can be used to assess daily physical activity 
in AS population studies.
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VALIDITY AND RELIABILITY OF THE DUTCH ADAPTATION 
OF THE PSORIATIC ARTHRITIS QUALITY OF LIFE (PSAQOL) 
QUESTIONNAIRE

Wink F.R.1, Arends S.1,2, McKenna S.P.3, Houtman P.M.2, Brouwer E.1, Spoorenberg 
A.1,2

1Dept. of Rheumatology and Clinical Immunology, University of Groningen, Uni-
versity Medical Center Groningen; 2Rheumatology, Medical Center Leeuwarden, 
The Netherlands; 3Galen Research Ltd, Manchester, UK

Introduction: Generic health status instruments are commonly used to evaluate 
the total impact of psoriatic arthritis (PsA), but predominantly focus on impairment 
and disability rather than quality of life (QoL). McKenna et al. have developed and 
validated the Psoriatic Arthritis Quality of Life (PsAQoL) questionnaire, a disease 
specific instrument developed to measure QoL in patients with PsA1.
Aim: To assess the construct validity and test-retest reliability of the Dutch 
PsAQoL.
Method: 209 consecutive outpatients were available for a test-retest postal survey 
to investigate the construct validity and test-retest reliability of the Dutch PsAQoL. 
All patients fulfilled the Classification criteria of Psoriatic Arthritis (CASPAR). The 
PsAQoL, Health Assessment Questionnaire (HAQ) and Skindex-17 were adminis-
tered on two different occasions approximately two weeks apart. Construct validity 
was examined by calculating Spearman’s correlation coefficients between PsAQoL 
score and HAQ and Skindex-17 scores. Test-retest reliability was investigated by 
calculating the intraclass correlation coefficient (ICC) between the two assessments 
of the PsAQoL. Additionally, Bland-Altman analysis was performed.
Results: The Dutch PsAQoL showed good association to the HAQ (p=0.72) 
and moderate association to the Skindex-17 (p=0.46), indicating acceptable con-
struct validity. Furthermore, good internal consistency (Cronbach’s α=0.92) and 
test-retest reliability (Spearman correlation coefficient 0.89) of the PsAQoL were 
found. Bland-Altman analysis showed no systemic bias between the two assess-
ments of the PsAQoL. The limits of agreement (LOA) of the PsAQoL were found 
between -5.3 and 5.1 out of a total of 20, indicating good agreement. 
Conclusions: The Dutch PsAQoL is a valid and reliable questionnaire to use in 
clinical or research settings to assess disease-related QoL in patients with PsA. 
Reference:
1. McKenna SP, Doward LC, Whalley D, et al. Development of the PsAQoL: 

a quality of life instrument specific to psoriatic arthritis. Ann Rheum Dis 
2004;63:162-9. 
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NT-PROBNP AND INFLAMMATION IN ACTIVE ANKYLOSING 
SPONDYLITIS RECEIVING TNF BLOCKERS: IS THERE A LINK? 

Moraes J.C.1, Ribeiro A.C.M.1, Saad C.G.1, Lianza A.C.2, Silva C.A.1, Bonfá E.1

1Division of Rheumatology and 2Institute of Radiology, Faculdade de Medicina da 
Universidade de São Paulo, São Paulo, Brazil

Introduction: Cardiovascular disease plays a central role in morbidity and mortal-
ity in rheumatic patients. N-terminal pro-brain natriuretic peptide (NT-proBNP) 
is a strong marker of cardiovascular risk with recent evidence that inflammation 
may also influence its levels. The discrimination of this confounding variable is of 
particular interest in rheumatic diseases. 
Aim: to evaluate NT-proBNP in ankylosing spondylitis (AS) patients pre- and post-
TNF blockage therapy to determine the possible association between NT-proBNP 
levels and inflammatory parameters. 
Materials and Methods: Forty-five consecutive AS patients without previous/cur-
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rent cardiovascular disease or systolic myocardial dysfunction, who were eligible 
to anti-TNF therapy, were prospectively enrolled. All patients received TNF block-
ers (infliximab, adalimumab and etanercept in their regular schedule) and they were 
evaluated for circulating NT-proBNP levels, clinical and laboratory parameters of 
disease activity including BASDAI, ASDAS, ESR and CRP, traditional cardio- 
vascular risk factors including blood pressure, body mass index, waist circumfer-
ence and dyslipidemia; conventional and tissue Doppler imaging echocardiography 
and treatment data at baseline (BL) and six months after (6M).
Results: At BL, all patients had active AS, NT-proBNP levels had a median of 
36 (20-72)pg/ml and 11% were high in spite of no systolic alteration. Multiple 
linear regression analysis revealed that this peptide, at BL, was independently cor-
related with ESR (p<0.001), age (p=0.01) and pulse pressure (p=0.01). After 6M, 
all disease parameters improved and NT-proBNP levels were significantly reduced 
[24 (16-47) pg/mL, p=0.037] compared to BL. Changes in NT-proBNP were posi-
tively correlated with ESR changes (r=0.41, p=0.006). Cardiovascular risk factors 
remained stable during follow-up.
Conclusions: Elevations of NT-proBNP should be interpreted with caution in active 
AS patients with no evidence of cardiovascular disease. The short-term reduction of 
NT-proBNP levels in these patients treated with anti-TNF therapy appears to reflect 
an improvement in inflammatory status. 
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HIGH SENSITIVE CRP LEVELS CORRELATE WITH BASDAI IN 
AXIAL SPA

Hansen I.M.1, Førre Ø.T.2, Nossent H.3

1Medical Dept., Helgelandssykehuset Mo i Rana; 2University of Oslo; 3Dept. of 
Rheumatology, University Hospital of Northern Norway, Tromsø, Norway

Introduction: Hs CRP and SR are objective markers of systemic inflammation, 
not influenced by psychological factors. Slightly elevated HsCRP has been shown 
to increase cardiovascular risk and risk of osteoporotic fracture. There has been a 
lack of correlation between standard CRP levels and clinical markers of disease 
activity such as BASDAI in axial SpA. As routine assays have limited sensitivity 
in detection low levels of CRP, we investigated the usefulness of a High sensitive 
Crp (hsCrp) assay in Axial SpA.
Materials and Methods: A total of 320 patients (185 women and 135 men) with 
inflammatory back pain were included in the study. They fulfilled ESSG-criteria 
for SpA. 70 patients or fulfilled New York criteria for Ankylosing Spondylitis. 44% 
were HLA B27 positive and 30 % had positive MRI for sacroileitis. Median age 
49 years and median disease duration 19 years. The /mean level of BASDAI was 
4,3/4,8 for men and women. The difference was significant with p-value 0, 046. 
HsCRP was measured using Cobas IntegraCRP with lowest detected level 0,71 
mg/L. Nonparametric statistical analyses were performed.
Results: The median/mean levels of hsCRP was 5,7/2,3.range 0,0-133. There was 
no difference for hsCRp between male and female, or between radopgraphic and 
non-radiographic SpA. The correlation between SR and BASDAI was significant 
with Spearmans rho 0,117; p-value 0,039. The correlation between HsCRP was 
significant with Spearmans rho 0,118; p-value 0,036.
Conclusion: HsCRP correlates with BASDAI in axial SpA, and could be used in 
estimating disease activity and possibly as a cardiovascular risk predictor.
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ASSESSMENT OF THE T1W MRI SHOULD BE INCLUDED IN THE 
DEFINITION OF A POSITIVE MRI OF THE SACROILIAC JOINTS 
IN SPONDYLOARTHRITIS

Weber U.1, Zubler V.2, Pedersen S.J.3, Rufibach K.4, Lambert R.G.5, Chan S.6,      
Ostergaard M.3, Maksymowych W.P.7

1Dept. of Rheumatology, 2Dept. of Radiology, 4Dept. of Social and Preventive Med-
icine, University of Zurich, Zurich, Switzerland; 3Dept. of Rheumatology, Univer-
sity of Copenhagen, Copenhagen, Denmark; 5Dept. of Radiology, University of 
Alberta, Alberta; 6Dept. of Ophthalmology, University of Alberta, Alberta; 7Dept. 
of Rheumatology, University of Alberta, Canada

Background: Inflammation on MRI of the sacroiliac joints (SIJ) in patients with 
SpA is a major criterion in the Assessment of SpondyloArthritis (ASAS) classifi-
cation criteria for axial SpA, which are based on expert clinical opinion as gold 
standard. Studies using a data-driven approach to defining a positive SIJ MRI are 
scarce. We aimed to assess candidate definitions for a positive MRI using both 
clinical gold standard and confidence in the diagnosis of SpA according to global 
assessment of MRI by expert readers.
Methods: The study population comprised 2 independent cohorts and 220 con-
secutive patients with back pain ≤50 years newly referred to 2 university clinics, 
and 79 healthy controls. Patients were classified according to clinical examination 

and pelvic radiography as having non-radiographic axial SpA (nr-axSpA) (n=74), 
ankylosing spondylitis (n=60), or mechanical back pain (n=86). SIJ MRI were as-
sessed by 4 blinded readers according to a standardized module. Readers also re-
corded their level of confidence in the diagnosis of SpA by global evaluation of the 
MRI scan on a 0-10 scale (0 = definitely not; 10 = definite). An MRI-based gold-
standard criterion for SpA was pre-specified as the majority of readers recording a 
confidence of 8-10. We estimated the type and extent of involvement according to 
number of affected SIJ quadrants attaining specificity of 90% for SpA using ROC 
analysis according to both clinical and MRI-based gold-standard criteria. 
Results: The combination of erosion and/or BME increased sensitivity compared 
to either lesion alone without reducing specificity irrespective of which gold stan-
ard criterion was used.
Conclusions: This data driven study shows that assessment of the T1W sequence 
enhances diagnostic certainty when viewed simultaneously with the STIR and sup-
ports the case for revision of the ASAS definition of a positive MRI.
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C-REACTIVE PROTEIN (CRP) POLYMORPHISMS AND HAPLO-
TYPES INFLUENCE SERUM CRP LEVELS INDEPENDENT OF 
DISEASE ACTIVITY (BASDAI) IN ANKYLOSING SPONDYLITIS

Claushuis T.A.M.1, de Vries M.K.1, van der Weijden M.A.C.1, van der Horst-      
Bruinsma I.E.1, Visman I.M.2, Nurmohamed M.T.2, Twisk J.W.R.3, Crusius J.B.A.4

1Dept. of Rheumatology, VU University Medical Centre, Amsterdam; 2Dept. of 
Rheumatology, Reade, Amsterdam; 3Dept. of Methodology and Applied Statistics, 
VU University Medical Centre, Amsterdam; 4Dept. of Pathology, VU University 
Medical Centre, Amsterdam, The Netherlands
 
Background: C-reactive protein (CRP) levels are used more frequently for deter-
mination of disease activity in patients with Ankylosing Spondylitis (AS), but these 
levels do not necessarily reflect disease activity in each patient.
Objectives: We investigated whether CRP levels were influenced by common 
single-nucleotide polymorphisms (SNPs) and haplotypes in the CRP gene in AS 
patients. Additionally, we studied the relation between CRP levels and the Bath 
Ankylosing Spondylitis Disease Activity Index (BASDAI).
Methods: In this exploratory cross-sectional study, 189 unrelated anti-tumour 
necrosis factor naïve Dutch Caucasian AS patients were included and CRP SNPs 
rs2794521, rs3091244, rs1800947, and rs876538 were genotyped and haplotypes 
constructed. We used a multivariate linear and logistic regression model to inves-
tigate the relation between the SNPs and baseline CRP levels (mg/l), controlling 
for NSAID use, BMI, smoking, age, sex, and using the BASDAI to correct for 
disease activity.
Results: CRP levels were significantly positively correlated with the BAS-
DAI (p=0.001). AS patients with genotype CA of the tri-allelic (C>T>A) SNP 
rs3091244 were associated with significantly higher CRP levels when compared 
with genotype CC (CA: 18.6 mg/l vs. CC: 8.3 mg/l; p=0.02). Heterozygous carri-
ers of haplotype 5 (tagged by allele A of rs3091244) had a significantly higher odd 
when compared with non-carriers to have a CRP value >10 mg/l (OR=2.9, 95%CI 
1.0 to 8.3; p=0.05) in the multivariate regression model.
Conclusions: Certain CRP polymorfisms (SNP rs3091244 genotypes) and the hap-
lotype tagged by allele A are associated with high CRP levels in AS, independent 
of the BASDAI and other confounders. Therefore, carrying distinct genetic vari-
ants might explain the lack of elevated CRP levels despite high disease activity in 
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certain AS patients. This observation can be important to interpret disease activity 
scores that incorporate CRP levels, like the Ankylosing Spondylitis Disease Activity 
Score (ASDAS).
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EPISTASIS BETWEEN TWO HLA ANTIGENS DEFINES A SUBSET 
OF INDIVIDUALS AT A VERY HIGH RISK FOR ANKYLOSING 
SPONDYLITIS

van Gaalen F.1, Verduijn W.2, Roelen D.2, Böhringer S.3, Huizinga T.1, van der Heijde 
D.1, Toes R.1

1Dept. of Rheumatology, Leiden University Medical Center, Leiden; 2Dept. of     
Immunohaematology and Bloodtransfusion, Leiden University Medical Center, 
Leiden; 3Dept. of Biostatistics and Bioinformatics, Leiden University Medical 
Center, Leiden, The Netherlands

Objectives: Susceptibility to spondyloarthritis is largely genetically determined. 
To understand increasingly complex genetic associations, one approach is to study 
epistasis or genetic interactions. Several diseases associated HLA-antigens are 
known for SpA including HLA-B27. In this study, we investigated epistasis be-
tween common HLA class I risk antigens in ankylosing spondylitis (AS) the most 
typical form of SpA. 
Methods: In 154 patients with AS and 5584 controls, HLA class I antigens were 
analyzed for association with AS. Biologic interaction was analyzed by investigating 
whether the effects of the risk factors combined departed from additivity. 
Results: Apart from the association with HLA-B27, we found an association be-
tween HLA-B60 and AS (OR 1.8; 95%CI 1.2-2.8). This was confirmed in meta-
analysis of published data (OR 2.2; CI 1.8 – 2.8). While 18.2% of AS patients had 
both HLA-B27 and HLA-B60, this combination was found in only 0.4% of con-
trols. Using AS patients without HLA-B27 and HLA-B60 as reference, the relative 
risk (RR) for disease in HLA-B27-/HLA-B60+ patients was 1.2 (CI 0.3-4.1). For 
HLA-B27+/HLA-B60- the RR was 69 (CI 40-111) but increased to 342 (CI 147- 
708) in HLA-B27+/HLA-B60+ patients. For the interaction, the relative excess risk 
(RERI) was 251, the attributable proportion (AP) was 0.8, and the synergy index 
(S) 4.7 The interaction was confirmed in an independent cohort.
Conclusion: There is a strong epistatic interaction between HLA-B60 and HLA-
B27 in AS susceptibility. As a result, individuals with the HLA-B27+/HLA-B60+ 
genotype are at a very high risk of developing AS.
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KILLER IMMUNOGLOBULIN RECEPTORS 3DL1 AND 3DL2 
BINDING TRACKS CLOSELY WITH SURFACE EXPRESSION OF 
MHC CLASS I FREE HEAVY CHAIN AND HLA B27 EXPRESSING 
ABNORMAL PEPTIDES BUT DOES NOT DISTINGUISH B27 SUB-
TYPES ASSOCIATED WITH ANKYLOSING SPONDYLITIS

Haroon N., Inman R.D.
Dept. of Rheumatology, University of Toronto, Toronto, Canada

Introduction: Ankylosing spondylitis (AS) is strongly associated with the HLA 
B27 subtypes B2704 and 2705 but not with 2706 and 2709. We have shown that 
ERAP1 interaction with the subtypes differ. Killer immunoglobulin receptors 
(KIR) KIR3DL1 and KIR3DL2 are known to bind MHC class I free heavy chain 
(FHC) dimer and could play a role in the pathogenesis of AS. We tested whether 
KIR3DL1 and 3DL2 binding correlates with the FHC expression on the cell surface 
and if it is different in the different B27 subtypes. We also tested the correlation of 
KIR binding to MARB4 expressing cells.
Methods: C1R cells transfected with different HLA-B27 subtypes (B*27:04, 
B*27:05, B*27:06, and B*27:09) were cultured in media till confluent. Cells were 
stained with the following anitbodies: HC10 (FHC), ME1 (intact HLA B27), W6/32 
(intact MHC I) and MARB4 (subset of B27-peptide complexes). KIR3DL1-Fc and 

KIR3DL2-Fc chimeras were used for binding assays and detected using Goat anti-
human Fc IgG. FACScalibur and Flowjo software were used. Spearman’s correla-
tion was done where indicated.
Results: Surface FHC expression was lower in B2706 and B2705 expressing cells 
and higher in the B2709 and B2704 cells. The Mean Fluorescence Intensity (MFI) 
of HC10 were 228 (B2704), 204 (B2705), 183 (B2706) and 262 (B2709). MARB4 
MFI was high in B2704, 05 and 09 cells compared to B2706 cells: 372 (B2704), 
304 (B2705), 233 (B2706) and 461 (B2709). The correlation of KIR3DL1 bound 
cells with FHC and MARB4 positive B27 expression were excellent at R=0.97 
(p=0.01) and R=0.96 (p=0.01). KIR3DL2 bound cells also had excellent correla-
tion with FHC (R=0.98; p=0.01) and MARB4 positive B27 expression (R=0.97; 
p=0.01). There was no significant correlation of KIR3DL1 or 3DL2 bound cells 
with ME1 or W6/32 MFI. There was no clear difference in KIR3DL1 or 3DL2 
bound cells with regards to AS susceptible HLA B27 subtypes.
Conclusion: KIR3DL1 and KIR3DL2 binding follows surface expression of FHC 
and MARB4 staining. MARB4 might be detecting a subgroup of HLA B27-peptide 
complexes identified by KIR or they be cross reacting with FHC dimers. 
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A GENOMEWIDE ASSOCIATION STUDY OF ANTERIOR UVEITIS

Claushuis T., Cortes A., Bradbury L.A., Martin T.M., Rosenbaum J.T., Reveille 
J.D., Australo-Anglo-American Spondyloarthritis Consortium, Pointon J.J., Words-
worth B.P., Evans D.M., Leo P., Mukhopadhyay P., Brown M.A.
The University of Queensland Diamantina Institute, Princess Alexandra Hospital, 
Brisbane, Australia

Introduction: Anterior uveitis (AU) is the most common extra-articular manifesta-
tion of ankylosing spondylitis (AS), occurring in up to 30-40% of AS cases. The 
aim of the current study was to investigate clinical associations of AS, and to iden-
tify genes associated with the risk of developing AU.
Methods: 972 AS cases with AU (AS+AU+) and 1404 AS cases without AU 
(AS+AU-) were available for study. All cases were of white European descent. A 
genomewide association study was performed using SNP data from the TASC and 
TASC-WTCCC2 AS studies, 291,537 SNPs being available in the merged data-
set. Case-control analysis comparing the AS+AU+ and AS+AU- cohorts was per-
formed using Eigenstrat to control for population stratification effects.
Results: Male and female AS cases were equally likely to develop AU. As expected, 
AU complicating AS was strongly associated with AS disease duration (beta=0.027, 
p<10-6). No association was seen with age, independent of AS disease duration. 
Considering AS+AU+ cases in comparison with AS+AU- cases, no SNP achieved 
genomewide significance. Three loci showed suggestive association with AU. At 
chromosome 6q26, two SNPs in the PARK2 gene achieved p<10-5 (rs2849576, 
p=7.6x10-6; rs13205287, p=2.0x10-6). Five SNPs (rs379796, rs419519, rs445890, 
rs452186, rs45218) in an intergenic region on chromosome 4q33 achieved p=9.0x10-

6-9.5x10-6. Association was noted with HLA-B27 (antigen carriage, odds ratio 2.58, 
p=5.6x10-8). There was a marginal association of B27-homozygosity in this analy-
sis (odds ratio 2.1, p=0.06). No known AS locus was differentially associated in 
AS+AU+ cases in comparison with AS+AU- cases.
Conclusion: This analysis found that with the exception of HLA-B27, no differ-
ences were identified between AS+AU+ and AS+AU- cases. The study was ad-
equately powered to identify moderately large genetic effects, but not small-moder-
ate genetic effects for which larger studies will be required. Further, as all patients 
studied have AS, whether genetic associations of AS-AU+ cases are different to 
those of AS+AU+ remains unclear.

P62

INVESTIGATING THE GENETIC ASSOCIATION BETWEEN 
ERAP1 AND SPONDYLOARTHRITIS

Kadi A.1,2, Izac B.1,2, Said-Nahal R.3, Leboime A.3, de Vlam K.4, Elewaut D.5,     
Chiocchia G.1,2, Breban M.1,2,3

1Institut Cochin, Université Paris Descartes, CNRS (UMR 8104), Paris; 2INSERM 
U1016, Paris; 3Rheumatology Division, Ambroise Paré Hospital (AP-HP), and  
Versailles Saint Quentin en Yvelines University, Boulogne-Billancourt, France; 
4Rheumatology Division, Leuven University Hospital, Leuven University; 5Rheu-
matology Division, Ghent University Hospital, Ghent University, Belgium

Aim: A robust association was recently identified between polymorphisms in the 
non-major histocompatibility complex gene ERAP1 and ankylosing spondylitis 
(AS) in several populations. The aim of the current study was to determine the level 
of association of ERAP1 polymorphisms with spondyloarthritis (SpA) in French/
Belgian population with a particular attention to genotype-phenotype correlations.
Methods: We studied 734 independent SpA cases and 632 controls from 2 Euro-
pean cohorts. Five single nucleotide polymorphisms (SNPs), rs27044, rs17482078, 
rs10050860, rs30187 and rs2287987 were genotyped and case-control association 



626

Poster Presentations  Eighth International Congress on Spondyloarthritis

analyses were carried using PLINK. Linkage disequilibrium and haplotypes were 
estimated with Haploview. Analysis was first carried in SpA as a whole group, and 
then separately in AS and non-radiographic SpA (non-AS) patients.
Results: Consistent with previous studies conducted in AS, rs30187 was the most 
significantly associated SNP with SpA (p=0.008 in the French and p=6.46×10−4 in 
the Belgian cohorts). In the combined cohort, this SNP was associated with both 
AS and non-AS (VCombined=3.9×10−5 and pCombined=0.005, respectively). A similar 
trend was observed with other SNPs. The rs17482078/rs10050860/rs30187-CCT 
haplotype was significantly associated with increased risk of SpA in both cohorts 
(pcombined=9.08×10−4), including AS and non-AS (pcombined =6.16×10−4 and pcombined 
=0.049, respectively), whereas the -TTC haplotype was associated with reduced 
risk of SpA, including AS and non-AS (pcombined =2.36×10−7, pcombined=5.69×10−6 and 
Pcombined=2.13×10−4, respectively).
Conclusion: This is the first study to show an association between several poly-
morphisms located in ERAP1 and SpA as a whole. Our findings demonstrate con-
sistent association of the same SNPs and haplotypes with both AS and non-AS 
subtypes of SpA.
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THE NON-SYNONYMOUS POLYMORPHISM IL23R ARG381GLN 
IS ASSOCIATED WITH ANKYLOSIS IN SPONDYLOARTHRITIS

Kadi A.1,2, Costantino F.1,2, Izac B.1,2, Said-Nahal R.3, Leboime A.3, Chiocchia G.1,2, 
Breban M.1,2,3

1Institut Cochin, Université Paris Descartes, CNRS (UMR 8104), Paris; 2INSERM 
U1016, Paris; 3Rheumatology Division, Ambroise Paré Hospital (AP-HP), and  
Versailles Saint Quentin en Yvelines University, Boulogne-Billancourt, France

Objective: Spondyloarthritis (SpA) is a group of articular disorders sharing genetic 
background. Single-nucleotide polymorphisms (SNP) of the interleukin 23 receptor 
(IL23R) gene have been reproducibly reported as associated with ankylosing spondy-
litis (AS) a subset of SpA, defined by advanced radiographic sacroiliitis. Here, we 
examined the association between several SNPs in the IL23R gene and SpA as a 
whole. A particular attention was devoted to genotype-phenotype correlations.
Methods: Eight single-nucleotide polymorphisms (SNPs) located in the IL23R 
gene were genotyped in a collection of 414 independent French SpA patients and 
264 healthy controls. In addition, the most significantly associated polymorphism 
rs11209026 (Arg381Gln) was genotyped in 156 multiplex families of SpA and in 
136 independent trios. Association analyses were carried using UNPHASED, in 
SpA as a whole group, and then separately in AS and non-radiographic SpA (non-
AS) patients.
Results: Strong association with AS was observed in the 3 datasets (case/control, 
familial and trios) with the non-synonymous polymorphism rs11209026 Arg381Gln 
(p=2.86 x 10-3 p=4.59 x 10-3 and p=0.02, respectively). In contrast, such association 
was not detected with the non-AS group (p=0.878, p=0.65 and p=1). Furthermore, 
association with this polymorphism was significantly different between the AS and 
non-AS patients in both studies (p=2.5 x 10-3).
Conclusion: Our results confirm that IL23R polymorphisms are associated with 
SpA, either in sporadic or in familial cases. However, phenotypic analysis revealed 
that association with Arg381Gln polymorphism is restricted to the AS subtype, sug-
gesting that IL23R could influence the phenotypic expression of SpA by promoting 
ankylosis.
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HOW MUCH DOES THE SPARCC-SCORE OF THE SI-JOINTS 
CHANGE OVER A 3-MONTH PERIOD IN PATIENTS ON NON-
BIOLOGICAL TREATMENT?

van den Berg R.1, de Hooge M.1, Navarro-Compán V.1, van Gaalen F.1, Reijnierse 
M.2, Huizinga T.1, van der Heijde D.1 
1Dept. of Rheumatology, LUMC, Leiden; 2Dept. of Radiology, LUMC, Leiden, 
The Netherlands

Introduction/Aim: The SPondyloArthritis Research Consortium of Canada 
(SPARCC)-score of the SI-joints is often used in clinical trials to detect changes 
over time. Therefore, it is important to know if the SPARCC-scores spontaneously 
change over time. How much change in SPARCC-score of the SI-joints can be 
detected over a 3-month period in patients on non-biological treatment?
Patients and Methods: Ninety patients with chronic back pain (≥3 months, ≤2 
years, onset <45 years) in the SPondyloArthritis Caught Early (SPACE)-cohort un-
derwent MRI of the SI-joints (MRI-SIJ) at baseline and after 3 months. All MRI-
SIJs were scored according to the SPARCC-score by 2 independent readers, blinded 
for time sequence. The mean SPARCC-score of the readers was used in this analysis. 
Delta SPARCC-scores between both time points were calculated. Treatment of the 
patients by their rheumatologist, unaware of the SPARCC-scores, was recorded.

Results: Forty-five out of 90 patients had a SPARCC-score of 0 at both time points. 
In 49 (54.4%) patients (45 with a SPARCC-score of 0; 2 with a SPARCC-score of 1; 
2 with a SPARCC-score ≥2), the SPARCC-score did not change over the 3-month 
period. In 17 (18.8%) patients the SPARCC-score changed 1 point (increased in 8 
patients, decreased in 9). In 24 (26.6%) patients the SPARCC-score changed ≥2 
(increased in 10 patients, decreased in 14) (Table). In patients that showed change, 
the mean (SD) change was -0.7 (6.0), the median (range; IQR) change was -1 (-17 
to +16; -3 to +1.3).
Conclusions: Over a short period of 3 months, the SPARCC-score changed with-
out starting a TNF-blocker in 41 (45.6%) patients, with a range from -17 to +16 
points. While analyzing results and performing power calculations of clinical tri-
als, it is important to keep in mind that spontaneous changes in SPARCC-scores in 
patients on non-biological treatment are possible. 

Treatment over the 3-month period No SPARCC- SPARCC-score change, n=41
(baseline – follow-up) score change,  
 n=49 Decrease, n=23   Increase, n=18 

No medication, n=20  12  3* 5* 

Stable non-biological treatment, n=38 16 12* 10* 

Switch NSAIDs, n=16 10 5* 1# 

Start NSAID, n=9 6 3* - 
Stop NSAID, n=5 4 - 1† 

Start and stop NSAID, n=1 1 - - 
Switch NSAID & start SSZ, n=1 - - 1† 

 *Range 1-17 points, #2 points, †1 point

P65

A SPARCC-SCORE CUT-OFF ≥3 AS BEST MATCH FOR THE ASAS 
DEFINITION OF A POSITIVE MRI OF THE SACROILIAC JOINTS

van den Berg R.1, de Hooge M.1, Navarro-Compán V.1, Reijnierse M.2, van Gaalen 
F.1, Huizinga T.1, van der Heijde D.1 
1Dept. of Rheumatology, LUMC, Leiden; 2Dept. of Radiology, LUMC, Leiden, 
The Netherlands

Introduction/Aim: The definition of a ‘positive’ or ‘negative’ MRI of the sacro-
iliac joints (MRI-SIJ) according to ASAS is recommended for use in daily practice. 
However, in several clinical trials the SPondyloArthritis Research Consortium of 
Canada (SPARCC)-score is used. Which SPARCC-score cut-off value best matches 
the ASAS definition for a positive MRI-SIJ?
Patients and Methods: All MRI-SIJs of two time points (baseline and t=3 months) of 
patients included in the SPondyloArthritis Caught Early (SPACE)-cohort in the Lei-
den University Medical Center (LUMC) were scored independently by 3 readers. The 
readers, blinded to the time sequence, scored the MRI-SIJs according to the ASAS 
definition (ASAS-pos) and the SPARCC-score. An MRI-SIJ was marked ASAS-pos 
if 2/3 readers scored positive. In this analysis, mean SPARCC-scores of the readers 
that also scored ASAS-pos for that particular case were used. Cross-tabs were used to 
analyse agreement between several SPARCC-score cut-off values (≥1, ≥2, ≥3 and ≥4) 
and ASAS-pos, which served as external standard in this comparison.
Results: All available MRI-SIJs were used (n=238 in total; n=148 baseline MRI-SIJs; 
n=90 follow-up MRI-SIJs). The results of the different tested SPARCC cut-off values 
are presented in the table. A SPARCC cut-off value ≥2 resulted in 11 (4.6%) false-
positive classifications and no false-negative classifications, compared to ASAS-pos, 
while a cut-off of ≥4 resulted in 9 (3.8%) false-negative and 1 (0.4%) false-positive 
classifications. A SPARCC cut-off value ≥3 resulted in 1 (0.4%) false-positive clas-
sification and 4 (1.7%) false-negative classifications. We found very similar results if 
baseline MRI-SIJs and follow-up MRI-SIJs were analysed separately. 
Conclusions: SPARCC cut-off values of ≥2, ≥3 or ≥4 have all high percentages of 
correctly classified patients (95.4%, 97.9% and 95.8%, respectively). A SPARCC 
cut-off value ≥3 shows most balanced misclassification and the highest agreement 
with the ASAS definition for a positive MRI-SIJ.

 ASAS negative, n (%) ASAS positive, n (%)

SPARCC <1, n (%) 143 (60.1) 0 (0.0)
SPARCC ≥1, n (%) 39 (16.4) 56 (23.5)
Agreement   83.6%
SPARCC <2, n (%) 171 (71.9) 0 (0.0)
SPARCC ≥2, n (%) 11 (4.6) 56 (23.5)
Agreement   95.4%
SPARCC <3, n (%) 181 (76.1) 4 (1.7)
SPARCC ≥3, n (%) 1 (0.4) 52 (21.8)
Agreement   97.9%
SPARCC <4, n (%) 181 (76.1) 9 (3.8)
SPARCC ≥4, n (%) 1 (0.4) 47 (19.7)
Agreement    95.8%
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LOCALISATION OF BONE MARROW EDEMA IN SACROILIAC 
JOINTS IN SPONDYLOARTHRITIS PATIENTS: DOES THE SITE 
OF LESIONS CHANGE OVER A 3-MONTH PERIOD? 

de Hooge M.1, van den Berg R.1, Reijnierse M.2, Navarro-Compán V.1, van Gaalen 
F.1, Huizinga T.1, van der Heijde D.1 
1Dept. of Rheumatology, LUMC, Leiden; 2Radiology, LUMC, Leiden, The Nether-
lands 

Introduction/Aim: A positive MRI at baseline is a strong predictor for a positive 
follow-up MRI. But many questions about the volatility of the lesions over short 
follow-up periods remain unsolved. The objective is to describe if and how locations 
of active inflammatory lesions change and if lesions can disappear, occur or move 
location over time without changing treatment.
Patients and Methods: 90 patients with chronic back pain (≥3 months, ≤2 years, 
onset ≤45 years) included in the SPondyloArthritis Caught Early-cohort underwent 
STIR and T1 MRI of the SI-joints at baseline and after 3-month follow-up. 
Results: Table 1 shows the lesions and their location at baseline and at follow-up. 
The quadrant in which the lesion was present did not change over time in 6 patients. 
Lesions disappeared from quadrants in 9 patients (lesion disappeared in only 1 
quadrant in 7 patients and in 3 quadrants in 2 patients) and occurred in 7 patients 
(MRI changed from negative to positive in 5 and remained positive in 2 patients). 
In 2 patients, the lesions moved between quadrants (disappear from one and oc-
curred in another). In 20/24 patients medication did not change during follow-up 
(18 patients used NSAIDs, 2 did not use medication) and 4 patients changed medi-
cation (2 patients switched NSAID type and 2 started NSAID treatment). Out of 
the patients that changed from a negative to positive MRI (n=5) or visa versa (n=4), 
only 1 patient also changed medication, by switching to another NSAID. 
Conclusions: BME lesions on MRI occur or disappear at SIJ-level in 9% of the 
patients after 3 months. In 50% of patients with a positive MRI at baseline, lesions 
did not change location at SIJ level while; at quadrant level, less than 30% of the 
patients showed stability in the location of lesions. So, there is quite some volatility 
of lesions over a short follow-up period of 3 months only.

No. of patients 3-month follow-up
  
  No lesions Only left Only right Both sides  

 No lesions 66 0 4 1 71 
 Only left 3 7 0 0 10 
Baseline Only right 1 0 2 0 3 
 Both sides 0 3 0 3 6 
 Total 70 10 6 4 90
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ASSESSING ACTIVE INFLAMMATION IN SACROILIAC JOINTS 
IN SPONDYLOARTHRITIS PATIENTS: NO ADDED VALUE OF 
GADOLINIUM COMPARED TO STIR SEQUENCE

de Hooge M.1, van den Berg R.1, Navarro-Compán V.1,van Gaalen F.1, van der 
Heijde D.1, Huizinga T.1, Reijnierse M.2

1Dept. of Rheumatology, LUMC, Leiden; 2Radiology, LUMC, Leiden, The Nether-
lands 

Introduction/Aim: T1 weighted and STIR images are generally used as a diagnos-
tic tool to detect abnormalities of the sacroiliac joint (SIJ). The ASAS definition 
of a positive MRI for SpA is based on bone marrow edema (BME). Imaging after 
intravenous administration of gadolinium (Gd) may improve detection of active 
lesions compared to STIR sequence. Therefore we investigate the additional value 
of T1 fatsat after Gd (T1/Gd), compared to T1 and STIR sequence in the detection 
of BME, synovitis and/or capsulitis/enthesitis of the SIJ and assess its influence on 
final MRI diagnosis based on the ASAS definition.
Patients and Methods: All patients included in the SpondyloArthritis Caught 
Early-project received MRI of the SIJ (MRI-SIJ). Acquired sequences were coro-
nal oblique T1, STIR and T1/Gd at baseline and after 3 months follow-up. BME, 
synovitis and capsulitis/enthesitis were scored on STIR as well as T1/Gd and com-
pared in conjunction with unenhanced T1 images. A positive MRI was defined as 
presence of BME on STIR according to the ASAS definition. Scoring was done 
by three blinded trained readers. MRI was considered positive if 2 out 3 readers 
stated positive.
Results: No additional BME was found on the T1/Gd. At baseline, 7 patients (5.5%) 
showed synovitis and/or capsulitis/enthesitis, in addition to present BME. Patients 
with capsulitis also showed synovitis. One patient (0.8%) showed synovitis as an 
isolated finding and did not fulfill the ASAS, ESSG, Amor or modified New York 

classification criteria. All patients with a positive MRI, capsulitis or synovitis at 
follow-up showed this finding also at baseline (table 1).
Conclusions: STIR sequence by itself is sufficient to detect active sacroiliitis       
according to the ASAS definition. Synovitis, capulitis/enthesitis observed with 
gadolinium, is seen in the presence of BME, except in one patient without clinical 
signs of SpA. In line with the recommendations by ASAS, our data show that Gd is 
not needed in the MRI assessment of patients with SpA.

 Baseline (n=127) 3-months Follow-up (n=67) 

 STIR T1/Gd STIR T1/Gd

Positive MRI (according to ASAS)  22 22 11 11
Enthesitis/Capsulitis  0 2 0 1
Synovitis  NA 8 NA 4
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NEW SCORING SYSTEM FOR RADIOGRAPHIC SACROILIITIS: 
A WAY TO FOLLOW DIFFERENT STRUCTURAL CHANGES

Poddubnyy D.1, Rudwaleit M.2, Sieper J.1

1Dept. of Rheumatology, Charité Universitätsmedizin Berlin; 2Endokrinologikum, 
Berlin, Germany

Aim: The objective of the study was to correlate the progression of radiographic 
sacroiliitis in the standard score with the dynamics of different structural changes in 
the sacroiliac joints reflected in a new scoring system in patients with axial spondy-
loarthritis (SpA).
Material and Methods: Standard plain radiographs of sacroiliac joints of 103 pa-
tients (206 joints) with definite axial SpA from the German Spondyloarthritis Incep-
tion Cohort (GESPIC) performed at baseline and after 4 years of follow up were 
scored according to the modified New York criteria (grade 0 to grade IV) and accord-
ing to the proposed scoring system. Proposed system implements separate scores for 
1) subchondral sclerosis, 2) erosions, 3) joint space in each sacroiliac joint. 
Results: Radiographic progression by at least one grade (according to the modified 
New York criteria) over 4 years occurred in 28.2% of the joints, the highest progres-
sion rate (53.3%) was observed in joints with grade 0 at baseline, grade I worsened 
in 29.8%, grade II – in 37.5% and grade III – in 12.8% of the joints. Both, destructive 
(erosions) and reparative (subchondral sclerosis), processes start simultaneously and 
are both responsible for the progression of sacroiliitis at the early disease stage (sac-
roiliitis grade 0 and I at baseline). Progression of sacroiliitis with initial grade II was 
mostly related to the dynamic of the erosion score (worsening in 50% of the joints, 
but also improvement in another 22.3% of the joints) and joint space changes (in 
almost 90% of the joints), while subchondral sclerosis remained unchanged in the 
majority of the cases. At the same time, progression from grade III to grade IV was 
attributable not only to ankylosis formation, but also to improvement of sclerosis 
and, to a lesser extent, erosion score indicating finalization of the bone repair. 
Conclusion: Progression of radiographic sacroiliitis is related to different struc-
tural processes at different disease stages that should be taken into account while 
assessing disease progression in axial SpA, especially at the early stage.
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NO EVIDENCE FOR A ROLE OF THE HYPOTHESIZED SE-
QUENCE INFLAMMATION – FATTY DEGENERATION – NEW  
BONE FORMATION IN PATIENTS WITH ANKYLOSING SPONDY-
LITIS TREATED WITH ANTI-TNF AGENTS OVER 5 YEARS 

Baraliakos X.1, Heldmann F.1, Listing J.2, Callhoff J.2, Pappas D.1, Braun J.1

1Rheumazentrum Ruhrgebiet, Herne; 2German Rheumatism Research Center, Berlin, 
Germany 
Introduction/Aim: The effect of anti-TNF on new bone formation in ankylos-
ing spondylitis (AS) is still unclear. An often discussed hypothesis (‘TNF brake’) 
suggests that syndesmophytes develop in vertebral edges (VE) after resolution of 
inflammation (INF) and development of fatty degeneration (FD) due to anti-TNF 
agents. We compared the influence of INF and/or FD on the development of syn-
desmophytes in AS after 2 and 5y of anti-TNF therapy. 
Methods: MRIs and x-rays from 73 patients from EASIC were read in concealed 
time order. Most patients were treated with infliximab, some with other TNF block-
ers. Presence or absence of INF, FD and syndesmophytes was documented on the 
level of VEs. Data were analysed using Fisher’s exact test.
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Results: Overall, 804 VEs without syndesmophytes or ankylosis at baseline were 
analysed. 3.9% syndesmophytes developed at 5y from VEs showing only FD at 
baseline, whereas no syndesmophytes developed in VEs with only INF at baseline 
(p<0.05). When FD and INF were both present at baseline, 4.9% syndesmophytes 
developed at 5y. In more detail, out of VEs with INF but no FD at baseline, 27.6% 
turned into FD at 2y, but none of these developed a syndesmophyte at 5y. The vast 
majority of those 61 VEs which had both, INF and FD, at baseline continued to 
have FD at 2y (97%), 3 of which gave developed a syndesmophyte at 5y (4.9%). 
Out of VEs without INF or FD at baseline (n=438), 21.5% VEs and another 3% 
developed FD at 2y and at 5y, respectively.
Conclusions: The hypothesized sequence inflammation - fatty degeneration - new 
bone formation was not observed in patients with AS treated with anti-TNF agents 
over 5 years. Although there was a high proportion of VEs with INF at BL that 
developed FD at 2y, that was not followed by new bone formation at 5y. 

P70

IS THERE A ROLE FOR HEDGEHOG PROTEINS IN THE DEVEL-
OPMENT OF SYNDESMOPHYTES IN PATIENTS WITH ANKY-
LOSING SPONDYLITIS?

Baraliakos X.1, Heldmann F.1, Listing J.2, van Werde M.1, Ruiz-Heiland G.3, Hueber 
A.3, Braun J.1, Schett G.3

1Rheumazentrum Ruhrgebiet, Herne; 2German Rheumatism Research Center, Berlin; 
3University of Erlangen-Nürnberg, Germany

Introduction/Aim: The Hedgehog (Hh) molecules consist of three different pro-
teins (Sonic Hh (SHh), Indian Hh (IHh) and Desert Hh (DHh)) and represent an im-
portant pathway for the development of chondrocytes and enchondral ossification. 
Hh signaling can influence a pathological chondrocyte hypertrophy in the articular 
cartilage in osteoarthritis. No data about its effect on spinal new bone formation in 
AS have been generated to date. We examined the role of Hh proteins as predictors 
of syndesmophyte (synd) formation in AS patients.
Methods: Patients from EASIC with complete data sets of sera and conventional 
radiographs of the cervical and lumbar spine at baseline (BL), 2y and 5y were 
analysed. Serum levels of Hh proteins were measured by ELISA. Velocities for 
radiographic progression were defined for slow, moderate and fast progressors, as 
recently proposed. Analysis of variance based on rank transformed data (van der 
Waerden scores) were used to compare patient groups.
Results: Serum levels of DHh showed almost a dose response pattern related to 
the different groups of radiographic progression (trend p=0.043): the mean serum 
level for slow progressors was 20.1 ng/mL (95%CI 1.3-39.0), for moderate pro-
gressors 31.0 ng/mL (95%CI 2.2-59.8) and for fast progressors 43.9 ng/mL (95%CI 
17.4-70.2). Furthermore, there was also a trend for higher baseline levels of SHh 
(p=0.076), but no signal was seen for IHh. Hh levels did not correlate with radio-
graphic damage at BL in this study. 
Conclusions: This is the first study to investigate serum levels of Hedgehog 
proteins in patients with active AS with respect to syndesmophyte development.        
Although different serum levels of Desert Hedgehog seemed to differentiate well 
between fast and slow radiographic progression, there was no apparent correlation 
of serum levels of Hh proteins and radiographic damage or progression. Further-
more, there was a trend for a positive signal related to SHh but not IHh.

P71

CONCURRENT SACROILIAC JOINT AND SPINAL INFLAMMA-
TION ON MRI IN PATIENTS WITH NON-RADIOGRAPHIC AXIAL 
SPONDYLOARTHRITIS

van der Heijde D.1, Sieper J.2, Maksymowych W.3, Brown M.A.4, Sarkar S.5, Pangan 
A.L.5

1Leiden University Medical Center, Leiden, The Netherlands; 2Charité Univer-
sitätsmedizin, Berlin, Germany; 3University of Alberta, Alberta, Canada; 4Univer-
sity of Queensland, Brisbane, Australia, 5Abbott, Abbott Park, USA
Introduction/Aim: The imaging arm of the ASAS axial spondyloarthritis (SpA) 
criteria requires sacroiliitis on MRI or radiographs. In non-radiographic axial SpA 
(nr-axSpA) patients there may be spinal inflammation without sacroiliac joint (SIJ) 
inflammation. 
Methods: ABILITY-1 is an ongoing randomized, controlled trial of adalimumab vs 
placebo in patients with nr-axSpA (fulfilling ASAS axial SpA criteria but not modi-
fied New York criteria for AS) who had an inadequate response, intolerance, or con-
traindication to NSAIDs. MRI of the SIJ and spine were performed at baseline and 
week 12, and were centrally read using the SPARCC method. The proportion of pa-
tients with SPARCC score ≥2 at baseline for either the SIJ or spine was evaluated. 

Results: Mean symptom duration of the study population (N=185) was 10 years. 
At baseline, 48% of patients were reported by the local investigator to have past 
or present MRI evidence of sacroiliitis according to ASAS axial SpA criteria. Of 
patients with available data, 40% had baseline SIJ score ≥2 and 52% had baseline 
spine score ≥2. Of patients with baseline SPARCC SIJ score <2, 49% had a baseline 
SPARCC spine score ≥2. Baseline disease characteristics of patients with baseline 
spine score <2 vs ≥2 were generally comparable except for mean age (36 vs 40 
years) and SIJ scores (3.2 vs 6.5); likewise for patients with baseline SIJ score <2 
vs ≥2, except for gender (61% vs 44% female).
Conclusions: Spinal inflammation on MRI was observed in half of nr-axSpA 
patients without SIJ inflammation on MRI. Imaging both sites might be valuable 
when evaluating for nr-axSpA. As patients had long-standing disease, these data 
need to be confirmed in patients with shorter disease duration.
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INFLAMMATION AND FATTY DEGENERATION ARE OF SIMI-
LAR IMPORTANCE FOR NEW BONE FORMATION IN PATIENTS 
WITH ANKYLOSING SPONDYLITIS TREATED WITH INFLIXI-
MAB OR OTHER ANTI-TNF AGENTS OVER 5 YEARS

Baraliakos X.1, Heldmann F.1, Listing J.2, Appelboom T.3, Brandt J.4, van den Bosch 
F.5, Breban M.6, Burmester G.7, Dougados M.8, Emery P.9, Gaston H.10, Gruenke 
M.11, van der Horst-Bruinsma I.12, Landewé R.13, Leirisalo-Repo M.14, Sieper J.7, 
de Vlam K.15, Braun J.1 
1Rheumazentrum Ruhrgebiet, Ruhr-University Bochum, Herne; 2Epidemiology,  
German Rheumatism Research Center, Berlin, Germany; 3Rheumatology and Phys-
ical Medicine, Erasmus University Hospital, Brussels, Belgium; 4Rheumatology, 
Rheumatology Practice, Berlin, Germany; 5Rheumatology, Universitair Ziekenhuis, 
Gent, Belgium; 6Rheumatology, Hôpital Ambroise Paré, Boulogne, France; 7Rheu-
matology, Charité Medical University, Berlin, Germany; 8Rheumatology, Hôpital 
Cochin, Paris, France; 9Rheumatology, University of Leeds; 10Rheumatology, 
University of Cambridge, UK; 11Rheumatology, University of Munich, Germany; 
12Rheumatology, VU Medical Center, Amsterdam; 13Clinical Immunology and 
Rheumatology, AMC, Amsterdam, The Netherlands; 14Rheumatology, University 
Central Hospital, Helsinki, Finland; 15Rheumatology, University Hospital, Leuven, 
Belgium 
 
Introduction/Aim: The effect of anti-TNF on new bone formation in AS is still 
unclear. We analysed inflammation (INF) and fatty degeneration (FD) by MRI and 
syndesmophyte formation by conventional radiography in vertebral edges (VE) 
of patients treated with anti-TNF agents at baseline (BL), and after 2 and 5 years 
(y).
Methods: MRIs and x-rays from EASIC were scored blindly. Most patients were 
treated with infliximab. Data were compared using Fisher’s exact test.
Results: Complete sets of MRIs and x-rays of 73 AS patients were evaluated at 
2y and 5y (1,062 VEs, 258 with and 804 without syndesmophytes or ankylosis at 
BL). The amount of VEs with INF decreased significantly from 22% at BL to 2% 
after 2 and 5y, respectively. In contrast, VEs with FD increased from 23.5% at BL 
to 35.2% at 2y and 36.8% at 5y. In parallel, new syndesmophytes developed in 
1.7% at 2y and in 3.4% at 5y. Syndesmophytes at BL showed FD in 59.1%. There 
was no influence of INF or FD on the development of syndesmophytes after 2y 
and 5y. There was a trend to more syndesmophytes in VEs with than without FD 
at BL: 2.1% vs. 1.6% at 2y and 4.2% vs. 3.1% at 5y, respectively. In comparison, 
syndesmophytes developed in 2.3% vs. 1.6% at 2y and in 3.4% vs. 3.3% at 5y of 
VEs which had shown inflammation at BL. 
Conclusions: In patients with AS treated with anti-TNF agents over 5 years, both, 
spinal inflammation and fatty degeneration were associated with syndesmophyte 
development in this study. However, almost 50% of the new bone formation ob-
served in patients treated with anti-TNF agents over 5 years was not preceded by 
either one of those.
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SCLEROSTIN DOES NOT PREDICT RADIOGRAPHIC PROGRES-
SION IN PATIENTS ON ANTI-TNF THERAPY – NEW RESULTS 
FROM THE EUROPEAN ANKYLOSING SPONDYLITIS (AS) INF-
LIXIMAB COHORT (EASIC) 

Baraliakos X.1, Heldmann F.1, Listing J.2, Schett G.3, van Werde M.1, Appelboom 
T.4, Brandt J.5, van den Bosch F.6, Breban M.7, Burmester G.8, Dougados M.9, Em-
ery P.10, Gaston H.11, Gruenke M.12, van der Horst-Bruinsma I.13, van Tubergen A.14, 
Leirisalo-Repo M.15, Sieper J.8, de Vlam K.16, Braun J.1

1Rheumazentrum Ruhrgebiet, Ruhr-University Bochum, Herne; 2Epidemiology, 
German Rheumatism Research Center, Berlin; 3Dept. of Internal Medicine 3, Uni-
versity of Erlangen, Germany; 4Rheumatology and Physical Medicine, Erasmus 
University Hospital, Brussels, Belgium; 5Rheumatology, Rheumatology Practice, 
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Berlin, Germany; 6Rheumatology, Universitair Ziekenhuis, Gent, Belgium; 7Rheu-
matology, Hôpital Ambroise Paré, Boulogne, France; 8Rheumatology, Charité Med-
ical University, Berlin, Germany; 9Rheumatology, Hôpital Cochin, Paris, France; 
10Rheumatology, University of Leeds; 11Rheumatology, University of Cambridge, 
UK; 12Rheumatology, University of Munich, Germany; 13Rheumatology, VU Medi-
cal Center, Amsterdam; 14Rheumatology, AMC, Amsterdam, The Netherlands; 
15Rheumatology, University Central Hospital, Helsinki, Finland; 16Rheumatology, 
University Hospital, Leuven, Belgium 

Introduction/Aim: Anti-TNF therapy is clinically efficacious in patients with an-
kylosing spondylitis (AS) but there is no evidence that it inhibits new bone forma-
tion. Biomarkers of increased bone turnover like bone alkaline phosphatase (BAP) 
and sclerostin (SCL) play a role in new bone formation in AS. We studied the 
influence of serum levels of SCL and BAP and prevalent syndesmophytes on the 
syndesmophyte development in AS.
Methods: Patients from EASIC with complete data sets of sera and conventional 
radiographs of the cervical and lumbar spine at baseline (BL), 2y and 5y were 
analysed. BAP and sclerostin were measured by ELISA. Velocities for radiograph-
ic progression were defined for slow, moderate and fast progressors, as recently 
proposed. Analysis of variance based on rank transformed data (van der Waerden 
scores) were used to compare patient groups.
Results: Sclerostin levels at BL were significantly lower in patients with syndesmo-
phytes at BL (0.8±0.3 pg/ml), than in those without (1.1±0.5 pg/ml), p=0.009. There 
was no significant difference in BL-sclerostin levels in the 3 groups with different 
velocity of radiographic progression after 2y and 5y. There was no correlation of 
BAP at BL on radiographic progression after 2y and 5y. 
Conclusion: In contrast to an earlier study we found no predictive value of scleros-
tin levels for new bone formation in AS in this trial with anti-TNF treated patients. 
Whether this is due to the anti-TNF treatment remains unclear at present. However, 
sclerostin levels did correlate with BL radiographic damage, but they did not dif-
ferentiate between different types of progression.
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IS ENTHESITIS THE PRIMARY IMMUNOPATHOLOGICAL         
LESION IN HLA-B27-ASSOCIATED EXPERIMENTAL AND                
HUMAN SPONDYLOARTHRITIS?

Paramarta J.1, Van der Leij C.2, Gofita I.1, Yeremenko N.1, Van de Sande M.1,          
De Hair M.1, Tak P.P.1, Taurog J.3, Maas M.2, Baeten D.1, Van Duivenvoorde L.1,3

1Division of Clinical Immunology and Rheumatology, Academic Medical Center/
University of Amsterdam, Amsterdam; 2Dept. of Radiology, Academic Medical 
Center/University of Amsterdam, Amsterdam, The Netherlands; 3Rheumatic Dis-
eases Division, UT Southwestern Medical Center, Dallas, TX, USA

Introduction/Aim: A MRI study of knee arthritis demonstrated that enthesitis was 
more frequently observed in established spondyloarthritis (SpA) than rheumatoid 
arthritis (RA), leading to the hypothesis that enthesitis rather than synovitis is the 
primary lesion in SpA.1,2 This study aimed to assess the presence of enthesitis in 
HLA-B27/Huβ2m tg rats3 and early untreated human SpA.
Methods: Histology was obtained from spontaneous tail spondylitis (n=10) and  
peripheral arthritis (n=9) in HLA-B27/Huβ2m tg rats. Paraffin sections were 
stained with H&E or toluidine blue. Synovial biopsies and MRI were performed in 
41 patients with early untreated knee/ankle arthritis, who were diagnosed with SpA 
(n=13), RA (n=20) or crystal arthropathy (n=8) at follow-up. Enthesitis/synovitis 
evaluation on MRI, and immunohistochemical characterization of synovitis (CD3, 
CD22, CD68, CD163, von Willebrand Factor) were performed by two observers 
blinded to diagnosis.
Results: Experimental HLA-B27-related spondylitis and peripheral arthritis were 
characterized by progressive inflammatory infiltration of stromal tissues with 
mono/polymorphonuclear cells. In moderate/severe inflammation, this was associ-
ated with progressive destruction of bone/cartilage, infiltration of underlying bone, 
and endochondral bone formation. The entheses did not display signs of inflamma-
tion/osteoproliferation. In human early untreated arthritis immunohistochemistry 
revealed a similar degree of synovitis in SpA and RA. On MRI, the synovitis score 
was higher in SpA than RA. However, the prevalence of enthesitis (peri-entheseal 
tissue fluid/oedema, peri-entheseal bone marrow oedema, entheseal enhancement), 
and the number of peri-entheseal lesions was not different between SpA/RA. 
Conclusions: This combined histological/imaging evaluation of experimental and 
early human disease shows that enthesitis is not a specific feature of SpA, which 
challenges the concept that enthesitis would be the primary immunopathological 
lesion.
References: 
1. McGonagle D, et al. Lancet 1998;352:1137-40.
2. McGonagle D, et al. Arthritis Rheum 1998;41:694-700.
3. Tran TM, et al. Arthritis Rheum 2006;54:1317-27.
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LOW PERCENTAGE OF MRI CHANGES IN CLINICALLY             
SUSPECTED AXIAL SPONDYLOARTHRITIS

Van der Weijden M., Bruijnen S., van der Bijl C.M.A., Dijkmans B., van der Laken 
C., Nurmohamed M., van der Horst-Bruinsma I.
Dept. of Rheumatology, VU University Medical Centre, Amsterdam; Dept. of 
Rheumatology, Reade, Amsterdam, The Netherlands

Background: The prevalence of Ankylosing spondylitis (AS) reaches about 0.9%, 
starts at a relatively young age and the burden of the disease is considerable. A 
diagnostic algorithm was developed in order to detect the disease at an early stage, 
the so called non-radiographic Axial Spondyloarthritis (SpA) (ref). MRI techniques 
play an important role in this diagnosis in the absence of radiographic sacroiliitis 
and was propagated as a diagnostic tool. 
Aim: To study the prevalence of inflammatory changes on MRI of pelvis and spine 
in patients who are clinically suspected to have of non-radiographic axial SpA. 
Methods: Patients above 18 years of age with inflammatory back pain, during at 
least 3 months with onset below the age of 45 years, were included in case of pres-
ence of at least 2 Spondylarhropathy features or at least one Spa feature and either 
presence of HLA-B27 antigen or at least two family members with definite AS. 
MRI of the pelvis and spine (T1, T2 and STIR) was performed and repeated after 16 
weeks if no signs of inflammation were present the first time. Patients who fulfilled 
the modified New York criteria for AS were excluded. 
Results: 55 candidates were screened, of whom 9 were excluded because they ful-
filled the New York criteria of AS already. The MRI results of the remaining 46 pa-
tients are: 13 showed signs of inflammation (28%), 12 had a negative MRI once 
(26%) and 21 had a negative MRI at two time periods (46%). Five out of the 12 
patients who had a negative MRI refused to have another MRI because of several 
reasons, mostly because they were afraid to enter the narrow tunnel again despite pre-
medication. Therefore, out of 46 eligible patients, 33 (71%) showed a negative MRI 
at least once despite the fact that they fulfilled the clinical algorithm of axial SpA. 
Conclusion: In patients who were clinically suspected to have non-radiographic 
axial Spondyloarthritis, only 29 % showed signs of inflammation at the MRI of the 
sacroiliac joints and or spine at one time point. Therefore, the sensitivity for MRI 
as a useful tool to establish the diagnosis non radiographic axial SpA seems to be 
limited. 
Reference: 
1. Rudwaleit M, van der HD, Khan MA, Braun J, Sieper J. How to diagnose axial 

spondyloarthritis early. Ann Rheum Dis 2004; 63(5):535-543.
Conflict of interest: this investigator initiated study was financially supported by 
Pfizer.
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EVOLUTION OF RADIOGRAPHIC DAMAGE IN ANKYLOSING 
SPONDYLITIS OVER 12 YEARS OF FOLLOW-UP

Ramiro S.1, Stolwijk C.2, van Tubergen A.2, van der Heijde D.3, Landewé R.1

1AMC, Amsterdam; 2MUMC, Maastricht; 3LUMC, Leiden, The Netherlands

Background: Radiographic damage is one of the core outcomes recommended by 
the ASAS for follow-up of patients with AS. So far, the evolution of radiographic 
damage over a long period of follow-up has not been described.
Objectives: To describe the evolution of radiographic progression in an observa-
tional cohort. 
Methods: The modified Stoke AS Spine Score (mSASSS) was calculated using 
2-yearly spinal radiographs of patients in OASIS followed for 12 years. Two read-
ers independently scored the x-rays and averaged scores per vertebral corner (VC) 
were used. Status and progression scores (2-year and 12-year-progression) were 
computed, for all patients with at least one 2-year interval available (n=186) and 
for those with an mSASSS at 12-years (n=68). New syndesmophytes at VCs at 
risk (i.e. without a previous syndesmophyte or bridge) were computed, both at a 
radiograph and at a patient level.
Results: 809 radiographs in which the mSASSS could be scored were included 
in this analysis. The mean (SD) mSASSS was 15.8 (18.3) (17.4 (18.3) in patients 
with mSASSS available at 12-years). The mean (SD) 2-year interval progression 
score (in 520 two-year intervals) was 2.0 (3.5) (2.2 (3.9) for subset of 12-year-
completers). Over the 12 years, the mean (SD) progression was 11.7 (11.5). A new 
syndesmophyte was assessed in 38-39% of the radiographs (assessment of 2 read-
ers) and in 55-63% of the patients with at least one VC at risk and at least one 
2-year mSASSS interval available. In 24% of the patients (39% of the 2-year in-
tervals) there was no progression in mSASSS. A progression ≥1 mSASSS unit was 
observed in 72% of the patients (54% of the 2-year intervals) and a progression ≥5 
mSASSS units in 22% of the patients (12% of the intervals).
Conclusion: Over a 12-year period of follow-up, radiographic progression in AS is 
variable. Three quarters of the patients have some progression and about 60% has 
at least one new syndesmophyte.
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RADIOGRAPHIC SCORE FOR AS: MSASSS VS RASSS

Ramiro S.1, Stolwijk C.2, van Tubergen A.2, van der Heijde D.3, Landewé R.1

1AMC, Amsterdam; 2MUMC, Maastricht; 3LUMC, Leiden, The Netherlands

Background: Radiographic damage is assessed on lateral cervical and lumbar spi-
nal X-rays using the modified Stoke AS Spine Score (mSASSS), which misses 
the lower thoracic spine. The recently proposed Radiographic AS Spinal Score 
(RASSS) includes the lower thoracic vertebrae, but its additional value over 
mSASSS is undetermined 
Objectives: To compare the mSASSS and RASSS with regard to efficiency and 
added value. 
Methods: Both mSASSS and RASSS were calculated using 2-year interval spinal 
radiographs of patients in OASIS followed for12 years. Status and 2-year progres-
sion scores were compared. The potentially added value of the 4 thoracic sites 
in the RASSS was determined by comparing the actually observed relative seg-
mental contribution with the expected contribution if the progression pattern was 
balanced.
Results: 809 radiographs in which the mSASSS could be scored were included in 
this analysis. The RASSS could be calculated in 78% of these. In 58% of those, 
the RASSS was calculated based on 1 or 2 present scores, and the remaining 2 or 
3 were imputed because of missing. 520 two-year mSASSS interval progression 
scores were available, and in 63% of them a 2-year RASSS score could be deter-
mined. Of all the radiographs in which both scores could be determined (n = 629), 
the mean (SD) status score was 15.5 (17.9) units for the mSASSS and 18.0 (20.9) 
units for the RASSS. The mean (SD) 2-year interval progression scores (in 330 
two-year intervals) were 2.0 (3.6) for the mSASSS and 2.4 (4.4) for the RASSS. 
Exclusive progression of the thoracic segment occurred in only 5% of the cases. 
There were no significant differences between the observed (14%) and expected 
(16%) contribution to progression of the thoracic segment (p=0.692).
Conclusion: The determination of a RASSS is frequently impossible or strongly 
influenced by imputation. The contribution of thoracic VCs in the RASSS-method 
is negligible, and does not justify the additional scoring efforts.
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SUPERIORITY OF OPTICAL COHERENCE TOMOGRAPHY 
OVER ULTRASOUND FOR THE ASSESSMENT OF NAIL DISEASE 
IN PSORIASIS AND PSORIATIC ARTHRITIS

Aydin S.Z.1, Castillo-Gallego C.2, Ash Z.R.3, Abignano G.3, Emery P.3, Marzo-    
Ortega H.3, Wakefield R.J.3, Del Galdo F.3, McGonagle D.3

1Medeniyet University, Istanbul, Turkey; 2Hospital Universitario La Paz, Madrid, 
Spain; 3Section of Musculoskeletal Disease, Leeds Institute of Molecular Medi-
cine, University of Leeds and NIHR Leeds Musculoskeletal Biomedical Research 
Unit, Leeds Teaching Hospitals NHS Trust, Leeds, UK

Introduction: Clinical assessment is still the current gold standard for evaluation 
of psoriatic nail disease. This report compares Optical Coherence Tomography 
(OCT) and ultrasound (US) in the assessment of nail disease in psoriasis (Pso) and 
psoriatic arthritis (PsA).
Methods: A total of 300 finger nails of 18 patients (5 Pso, 13 PsA) and 12 healthy 
controls (HC) were scanned using OCT by an investigator blinded to the clinical 
details. Signal changes within the nail and contour abnormalities were documented 
using both modalities. Clinical onychopathy was independently scored by an asses-
sor blinded to the OCT findings using the modified NAPSI scoring system.
Results: All patients had at least one clinically abnormal nail and 122 of 180 (67.8 
%) nails in this group were abnormal on physical examination. Fourteen patients 
(77.8%) had abnormalities seen by US and 15 (83.3%) were abnormal on OCT. None 
of the HC had any clinical nail abnormalities. Having a positive OCT had a sensitivity 
and specificity of 44.4% and 95.8% respectively with a positive likelihood ratio of 
10.7 for the diagnosis of psoriasis (with or without arthritis). Diffuse intra-nail plate 
linear “calcifications” and superficial hyperkeratinisation of the nail had the high-
est positive likelihood ratios (Fig. 1). OCT demonstrated 76.3% absolute agreement 
when compared to clinical assessment and 65% with US. Within psoriasis patients, 
OCT detected abnormalities in 17 (9.4%) clinically normal nails and in 41 nails (22.8 
%) where US assessment was normal. 
Conclusion: These preliminary findings show that OCT has great potential for 
the systematic characterisation of nail changes in psoriasis. The role of OCT in 
the diagnosis, prognosis and monitoring of therapies in nail disease merits further 
evaluation. 

Figure 1: Calcifications on OCT. A) linear regular stripes, B) thickening and            
irregularity of the superficial layer, C and D) hyperechoic spots 
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MRI ASSESSMENT OF SPINAL INVOLVEMENT IN PSA: EXTENT 
OF DISEASE RELATES TO HLA-B27

Castillo-Gallego C.1,2, Aydin S.Z.3, Emery P.1, McGonagle D.1, Marzo-Ortega H.1 
1NIHR Leeds Musculoskeletal Biomedical Research Unit, University of Leeds 
and Chapel Allerton Hospital, Leeds, UK; 2Dept. of Rheumatology, Hospital Uni-
versitario La Paz, Madrid, Spain; 3Dept. of Rheumatology, Medineyet University      
Goztepe, Training and Research Hospital, Istanbul, Turkey

Objective: To report the MRI prevalence of bone marrow oedema (BMO) lesions 
in symptomatic back pain in patients with Psoriatic Arthritis (PsA) in comparison 
with axial Spondyloarthritis (axSpA) and Ankylosing Spondylitis (AS). 
Methods: Cross-sectional audit of MRI scans of the lumbar spine (LS) and SIJs. 
MRI scans were scored independently by two expert readers, blinded to the clini-
cal characteristics of the patients using the semiquantitative Leeds MRI Scoring 
System (1). Concordant data from the two readers were used to report on definite 
lesions. 
Results: MRI scans from 76 patients were available for analysis. Subjects were 
categorized into 3 groups: PsA, axSpA (non-radiographic patients that fulfilled 
the ASAS criteria for axial SpA) and AS (if patients fulfilled the mNYC). HLA-
B27 positivity was similar in PsA(33.30%) and axSpA(41.67%) and higher in 
AS(94.75%). Total MRI scores (LS+SIJ) were higher in AS patients compared to 
PsA (p=0.025) and axSpA (p=0.007). Comparable amount of disease extent was 
shown by similar total number of BMO lesions both at the SIJ and LS in PsA, 
axSpA and AS patients but the number of severe lesions at the LS (grade ≥2) was 
higher in AS (p=0.01) and in PsA (p=0.03) than axSpA. When the groups were 
sub-analysed according to HLA-B27 status, a relationship was seen between the 
severity and extent of disease and HLA-B27 in the PsA group which was compa-
rable to the AS group. HLA-B27 negative PsA patients had lower MRI scores than 
HLA-B27 positive PsA (p=0.03) and AS patients (p=0.006) whereas HLA- B27 
positive PsA patients had similar scores to AS. 
Conclusions: HLA-B27 related active PsA spondylitis shows a similar degree of 
MRI bone oedema as AS with a lesser degree of bone oedema in HLA-B27 nega-
tive PsA. These results suggest that the HLA-B27 subgroup of PsA share common 
aetiopathogenic mechanisms of disease with AS. 
Reference:
1. Marzo-Ortega, H, et al. Ann Rheum Dis 2009;68:1721–1727.
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COMPARISON OF CONVENTIONAL X-RAY WITH CT USING 
SASSS FOR ANKYLOSING SPONDYLITIS PATIENTS

Lee S.H.1, Song R.1, Kim S.2, Lee Y.A.2, Hong S.J.2, Yang H.I.1

1Dept. of Rheumatology, Hospital at Gang Dong, Kyung Hee University, Seoul; 
2Dept. of Rheumatology, Medical Center, Kyung Hee University, Seoul, Korea

Objective: To compare conventional radiography and Computed tomography for 
evaluation of radiographic progression in ankylosing spondlitis
Subjects and Methods: All patient fulfilled the modified New York diagnostic 
criteria for AS Assessment of radiolographic progression in conventional x-ray and 
computed tomography was performed with Stoke Ankylosing Spondylitis Spinal 
Score. All images were read twice and blindly by two readers.
Results: total 339 patients with AS were examined. Disease duration is less than 
10 years and the mean age is 30.5±5.7 years. The proportion of male to female 
is 3:1 and 90.1% was HLA-B27 positive. Total SASSS is 15.9±11.6 in X-ray 
and 19.7±8.3 in CT. In sclerosis, syndesmophyte and bridging CT detected more 
than X-ray, but did not in erosion and squaring, significantly. There were significant 
differences in SASSS of conventional radiography versus those of CT in all L-spine 
level. Especially bone bridge and syndesmophyte was significantly detected when 
3 dimensional reconstruction.
Conclusion: Conventional X-ray overestimates Erosion and squaring and under-
estimates sclerosis, syndesmophyte and bridging. Our study suggests that the CT is 
more appropriate method than X-ray for assessing radiographic change in AS.

Table. The results of SASSS in subjects.

 X-ray (M,SD) CT (M,SD) 3D(M,SD) p-value

Erosion 246 ± 8.7  211 ± 9.3  105 ± 6.6  <0.05 
Sclerosis  1041 ± 10.7  1860 ± 11.5  1881 ± 13.7  <0.05 
Squaring  1017 ± 9.6  717 ± 9.6  561 ± 4.5  <0.05 
Syndesmophyte  159 ± 4.5  316 ± 10.3  464 ± 10.9  <0.05 
Bridging 103 ± 2.6  202 ± 5.7  176 ± 8.5  <0.05 
SASSS 15.9 ± 11.6  19.7 ± 8.3  24.5 ± 11.1  <0.05 
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SPINAL AND SACROILIAC INFLAMMATION AS DETECTED BY 
MAGNETIC RESONANCE IMAGING IN PATIENTS WITH ANKY-
LOSING SPONDYLITIS, BEFORE AND AFTER 12 AND 52 WEEKS 
THERAPY WITH NON-STEROIDAL ANTI-INFLAMMATORY 
DRUGS

Tyukhova E.Y., Smirnov A.V., Rumyanceva O.A., Bochkova A.G.
Research Institute of Rheumatology RAMS, Moscow

Objective: To assess the inflammatory lesions of the spine and the sacroiliac joints 
(SIJ) as detected by magnetic resonance imaging (MRI) in patients (pts) with anky-
losing spondylitis (AS) during 12 and 52 weeks treatment NSAIDs for the first 
time on daily basis.
Methods: 35 consecutive patients (pts) meeting the modified NY criteria AS were 
studied. MRI (T2 STIR and T1 MRI sequence, General Electrics, 0.35Т, matrix 
288x192) of the most painful segment of spine and SIJ were performed at baseline 
(TP0), after 12 (TP1) and 52 (TP2) treatment NSAID’s weeks. For assessing ac-
tive spinal lesions we used the scoring system modified ASspiMRI-a, and for SIJ 
- Leeds scoring system. The primary outcome measure were patient’s assessment 
of spine pain (NRS) and 50% reduction ASspiMRI-a and Leeds scores. MR images 
were evaluated independently by 2 readers and one of them was blinded to the 
treatment allocation and time sequence of the images.
Results: Median age pts 33.2(23-60) yrs, 80% male, median disease duration 8.8 
(1-20) yrs; 34 (97.1%) pts were HLA-B27 positive. Lumbal spine MRI were per-
formed in 19 pts, thoracic spine - in 12, cervical – 2, whole spine-2; SIJ – 32 pts. 
ASAS-NSAID Index 12 weeks satisfied 100, during 12-52 weeks – 62.5-100 (in-
dometacin 150mg/day (n=5), diclofenac 100-150mg/day (n=19), nimesulide 200mg/
day (n=6), meloxicam 15mg/day (n=4), etoricoxib 120 mg/day (n=1)). By 12 week 
patient’s assessment of spine pain reduced significantly from 4.8 (0-9) at TP0 to 2.6 
(0-7) at TP1 (p<0.0001). 11 (31.4%) pts achieved 50% reduction ASspiMRI-a; 10 
(28.5%) pts – 50% reduction Leeds score. Spinal inflammation regressed from 2.92 
(0-11) at TP0 to 2.23 (0-9) at TP1 (p=0.051); Leeds score regressed from 2.8 (0-10) 
at TP0 to 1.9 (0-11) at TP1 (p=0.025). By 12 week 13 (37%) pts had BASDAI ≥4.0, 
respecting 24 (68.5%) pts at baseline (p=0.009), and were switched to TNF block-
ers. These pts at baseline had significantly longer AS duration (p=0.009), higher 
BASDAI (p=0.006), ASDAS (p=0.019) and pain in spine (p=0.008), but were fewer 
pts with active sacroiliitis (p=0.028) and Leeds score (p=0.0072). 

By 52 week patient’s (n=22) assessment of spine pain reduced significantly from 
4.5 (0-8) at TP0 to 2.7 (0-7) at TP2 (p<0.0014). 10 (45%) pts achieved 50% reduc-
tion ASspiMRI-a. 10 (45%) pts – 50% reduction Leeds score. Spinal inflamma-
tion regressed from 2.44 (0-7) at TP0 to 1.5 (0-6) at TP2 (p=0.039). Leeds score 
regressed from 3.43 (0-10) at TP0 to 1.9 (0-11) at TP2 (p=0.0095). Active lesions 
disappeared in 20% pts in spine (p=0.13) and in 22% in SIJ (p=0.08). By 52 week 6 
(27%) pts had BASDAI ≥4.0 and were switched to TNF blockers.
Conclusion: NSAIDs decreased the level of pain in the most painful segment of 
spine and was effective enough for reducing imaging evidence of disease activity 
in patients with MRI determined inflammatory lesions. 
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MRI OF THE SPINE FOR DETECTION OF NEW BONE FORMA-
TION IN ANKYLOSING SPONDYLITIS: DOES IT OFFER ANY   
ADVANTAGES OVER RADIOGRAPHY?

Pedersen S.J.1, Ostergaard M.1, Lambert R.G.W.2, Maksymowych W.P.3

1Dept. of Rheumatology, University of Copenhagen, Copenhagen, Denmark; 
2Dept. of Radiology, University of Alberta, Alberta; 3Dept. of Medicine, University 
of Alberta, Alberta, Canada

Introduction: Radiographic assessment of new bone formation in the spine is the 
current gold standard for detection of disease progression in ankylosing spondylitis 
(AS). However, sensitivity to change is limited and radiography cannot assess the 
thoracic spine. It is unclear whether MRI might offer any advantages over radio-
graphy. We aimed to compare reliability of MRI with radiography, and to determine 
whether availability of radiographs enhances the reliability of detection on MRI.
Methods: We generated consensus definitions for bone spurs and ankylosis on    
T1-weighted MRI. A reference image set was generated that included examples 
of all lesions and variations in normal anatomy. The first reading exercise assessed 
reliability on baseline and 2 year scans in 55 patients with AS by 3 readers. Discrep-
ant scans were reviewed extensively using radiography as a reference. The second 
exercise was conducted as follows by the same expert readers on 25 AS patients 
with baseline/2 year pairs of radiographs and MRI scans: 1. Assessment of radio-
graphs alone. 2. Assessment of MRI scans alone. 3. Assessment of radiographs 
and MRI scans simultaneously. Reliability was assessed by intra-class correlation 
coefficient (ICC).
Results: ICC for 3 readers reading MRI scans in the first exercise were 0.79 and 
0.23 for baseline status and 2 year change scores, respectively. In the second ex-
ercise, radiography was superior to MRI in reliably detecting new bone (Table). 
ICC for detection of new bone in the thoracic spine by MRI was 0.48 and 0.36 for 
baseline status and 2-year change scores, respectively.

 X-ray*  X-ray vs MRI** MRI 1st READ* MRI 2nd READ*

C spine ICC 0.95 0.67 0.50  0.77
T spine ICC NA NA 0.48 0.51
L spine ICC 0.91 0.75 0.75 0.77

*ICC (status) for 3 readers **Mean ICC for comparison of radiography and MRI

Conclusion: Extensive standardization and calibration failed to show any major 
advantage of MRI over radiography.
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WHAT CONSTITUTES THE CHARACTERISTIC FAT LESION 
ON MRI OF THE SACROILIAC JOINTS IN EARLY SPONDYLO-       
ARTHRITIS?

Weber U.1, Pedersen S.2, Zubler V.1, Rufibach K.3, Chan S.4, Lambert R.4, Oster-
gaard M.2, Maksymowych W.4

1Balgrist University Hospital, Zurich, Switzerland; 2University of Copenhagen, 
Copenhagen, Denmark; 3University of Zurich, Zurich, Switzerland; 4University of 
Alberta, Alberta, Canada

Introduction: It is well known that fat infiltration (FI) may be observed on             
T1-weighted MRI in the sacroiliac joints (SIJ) of healthy and individuals with 
spondyloarthritis (SpA). We aimed to assess which MRI features might have diag-
nostic utility in early SpA in 2 inception cohorts.
Methods: Cohort A and B comprised 69 and 88 consecutive patients with back pain 
≤ 50 years of age referred from primary care and from ophthalmologists with acute 
anterior uveitis, respectively. They were clinically classified as having non-radio-
graphic axial SpA (nr-axSpA) (n=20 and 31 for cohorts A and B, respectively), 
ankylosing spondylitis (AS) (n=10 and 24), or mechanical back pain (MBP) (n=39 
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and 33). There were 20 healthy volunteers (HV) in cohort A. SIJ T1W MRI were 
blindly assessed in random order by 4 readers for the following morphological 
features of FI: distinct border around region of FI, homogeneity of T1W signal, 
proximity of FI to subchondral bone, and association with other SIJ lesions (bone 
marrow edema (BME), and erosion (ER)).
Results: FI of the SIJ in cohort A/B was recorded by the majority (≥3/4) of read-
ers in 60%/73.9% of AS, in 40%/38.7% of nr-axSpA, in 20.5%/12.1% of MBP, 
respectively, and in 10% of HV.
Diagnostic utility (mean of 4 readers for cohort A/B) of SIJ FI in nr-axSpA vs 
MBP patients

Feature Sens Spec  LR+ LR-

FI per se 0.44/0.42 0.73/0.78 1.62/1.91 0.77/0.74
FI with border 0.21/0.21 0.97/0.90 8.29/2.13 0.81/0.88
Homogeneous FI 0.20/0.26 0.97/0.93 6.24/3.78 0.83/0.80
Subchondral FI 0.36/0.35 0.85/0.83 2.36/2.04 0.75/0.78
FI with any 2 features 0.24/0.30 0.97/0.92 9.26/3.58 0.78/0.77
FI+BME 0.19/0.18 0.99/0.92 14.63/2.13 0.82/0.90
FI+ER 0.21/0.24 0.99/0.93 33.15/3.55 0.79/0.81

Conclusion: SIJ FI characterized by a distinct border or homogeneity on T1W MRI 
had substantial diagnostic utility in early SpA. FI in combination with BME or ER 
also showed high diagnostic utility.
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TWO NOVEL DIAGNOSTIC BIOMARKERS OF CARTILAGE 
DEGRADATION AND CONNECTIVE TISSUE INFLAMMATION 
ARE PREDICTIVE OF DISEASE PROGRESSION IN ANKYLOS-
ING SPONDYLITIS

Bay-Jensen A.C.1, Wichuk S.2, Byrjalsen I.1, Karsdal M.A.1, Maksymowych W.P.2

1Nordic Bioscience, Herlev, Denmark; 2Division of Rheumatology, University of 
Alberta, Canada

Background: Cartilage degradation and inflammation of synovial and connective 
tissue are key events in inflammatory arthropathies such as SpA. Presently there are 
no prognostic tools available for measuring these tissue related processes. Inflam-
mation induces an increase in collagenases which lead to increased degradation of 
cartilage and synovial tissue. Type II collagen is the primary protein component of 
cartilage and type III collagen is one of the major proteins of synovial membrane. 
We aimed to investigate the diagnostic and prognostic utility of cartilage and syno-
vial turnover biomarkers in AS.
Methods: Serum samples from patients with AS (n=124), RA (n=47), and controls 
(n=56) were assessed for type II and III collagen degradation using the C2M com-
petitive ELISA and the C3M ELISA, respectively. Standard AS clinical outcome 
scores were collected: BASDAI (health questionnaire), hsCRP, and mSASSS. Pro-
gressors were defined as having new vertebral syndesmophytes over a two year 
period. Logistic regression and CART were used to analyze the prognostic value of 
the markers individually or in combination.
Results: Both cartilage and connective tissue degradation fragments, C2M and 
C3M, were significantly elevated in serum samples from AS patients compared to 
healthy controls (p<0.0001). The area under the curves of C2M and C3M, respec-
tively, were 70% and 81% for AS. C2M and C3M were also significantly elevated 
in RA patients compared to controls (p<0.0001). Diagnostic utility analyzed by 
ROC and AUCs were 72% and 89% for C2M and C3M, respectively. C3M cor-
related significantly with AS score BASDAI and mSASSS (p<0.01). C2M did not 
show the same correlations. A combination of the two markers could identify 80% 
of those who were defined as progressors and 61% of the non-progressors.
Conclusions: This study is the first to show that the two novel biomarkers of carti-
lage and synovial tissue degradation add additional information to the understand-
ing of the diagnosis and progression of SpA.
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THE SPARCC/SPARTAN (SPAR) REFERENCE IMAGING MOD-
ULE FOR CALIBRATION OF READERS SCORING WITH THE 
MSASSS: PRELIMINARY VALIDATION

Maksymowych W.1, Learch T.2, Lambert R.3, Ward M.4, Haroon N.5, Salonen D.5, 
Inman R.5, Weisman M.2

1Dept. of Medicine, University of Alberta, Alberta; 3Dept. of Radiology, University 
of Alberta, Alberta, Canada, 2Dept. of Medicine, Cedars-Sinai Medical Center; 4NI-
AMS, Bethesda, USA, 5 Dept. of Medicine, University of Toronto, Toronto, Canada
Introduction: The modified Stoke Ankylosing Spondylitis Spine Score (mSAS-
SS) is used to assess progression in AS but the methodology is not well standard-
ized. In the Spondyloarthritis Research Consortium of Canada (SPARCC) and the 
SPondyloArthritis Research and Treatment Network (SPARTAN) working group 
we aimed to develop and validate a reference image module to calibrate readers 
using the mSASSS.
Methods: The working group comprises 5 rheumatologists and 3 musculoskeletal 
radiologists. We conducted the following: 1. Systematic review of the literature 
to identify aspects of the mSASSS requiring methodological clarity. 2. Pilot as-
sessment of baseline and 2 year radiographs from 25 patients using the mSASSS. 
3. Debriefing of discrepant scores and development of an imaging module with 
reference images (the SPAR module) which clarifies definitions, rules, and scoring 
methodology. A follow-up scoring exercise was then conducted by 6 readers on 
39 patients with AS, which included 15 from the pilot exercise. Reliability of the 
mSASSS was assessed by the intraclass correlation method (ICC).
Results: The pilot exercise demonstrated excellent reliability for status scores (ICC 
for 6 readers (range) = 0.92; Median (range) ICC for 15 reader pairs = 0.92 (0.84-
0.96)) but poor reliability for change scores (ICC for 6 readers = 0.46; Median 
(range) for 15 reader pairs = 0.52 (0.11-0.66)). In particular, ICC for change score 
for the radiologist reading pair was only 0.46. In the follow-up scoring exercise, 
the ICC for change score for the radiologist reading pair improved substantially 
to 0.62 although overall reliability for change score for the entire group improved 
marginally (ICC for 6 readers = 0.49).
Conclusions: Reliable assessment of change in mSASSS is very challenging 
though can be improved for expert readers if they are calibrated according to the 
standardized methodology in the SPAR module.
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SECUKINUMAB REDUCES SPINAL INFLAMMATION AS EARLY 
AS WEEK 6, AS DETECTED BY MRI – RESULTS OF A DOUBLE-
BLIND, PHASE II PROOF-OF-CONCEPT STUDY IN PATIENTS 
WITH ANKYLOSING SPONDYLITIS

Baraliakos X.1, Braun J.1, Laurent D.D.2, Baeten D.3, van der Heijde D.4, Sieper J.5, 
Emery P.6, McInnes I.7, van Laar J.8, Landewe R.9, Wordsworth P.10, Wollenhaupt 
J.11, Kellner H.12, Wright A.M.2, Gsteiger S.2, Hueber W.2 
1Rheumazentrum Ruhrgebiet, Germany; 2Novartis Institutes for BioMedical Re-
search, Basel, Switzerland; 3University of Amsterdam, Amsterdam; 4Leiden Univer-
sity Medical Center, Leiden, The Netherlands; 5Charite Campus Benjamin Franklin, 
Germany; 6University of Leeds, Leeds; 7University of Glasgow, Glasgow; 8Newcas-
tle University, Newcastle, UK; 9Maastricht University Medical Center, Maastricht, 
The Netherlands; 10Nuffield Orthopaedic Centre, UK; 11Eilbeck Hospital, Eilbeck; 
12Centre for Inflammatory Joint Diseases, Germany

Objectives: We studied the effects of secukinumab on spinal bone marrow edema 
as detected by MRI in AS patients.
Methods: 30 patients with active AS randomly (4:1) received two i.v. infusions of 
secukinumab (10mg/kg) or placebo, given 3 wks apart. Sagittal spinal MR images 
were performed including T1- and STIR sequences at baseline, wk6 and wk28.    
Images were analyzed by an independent reader, blinded to treatment allocation 
and chronology of images, using the Berlin scoring system. Changes in MRI scores 
between baseline and followup visits were evaluated by Wilcoxon signed-rank 
test.
Results: MRIs of 27 patients (22 secukinumab; 5 placebo) were evaluable at base-
line. Improvement in MRI scores from baseline with secukinumab was noticed as 
early as wk6 and sustained upto wk28 (Berlin MRI scores [mean±SD]: Baseline: 
9.2±8.9; wk6: 6.7±6.6; wk28: 5.7±6.2), especially in patients with higher baseline 
scores. In contrast, changes in MRI scores were minimal in placebo group.
Conclusions: Treatment with only 2 infusions of secukinumab reduces spinal       
inflammation as detected by MRI in patients with active AS. Improvements in MRI 
scores were seen as early as 6 wks after start of secukinumab treatment and sus-
tained up to wk28. Results are consistent with MRI findings obtained in previous 
AS trials with TNF blockers. These results further support the notion that secukinu-
mab may be a potential treatment for patients with active AS.
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THE BENEFICIAL ROLE OF SPECT/CT IMAGING OVER CON-
VENTIONAL BONE SCINTIGRAPHY IN THE DIAGNOSIS OF 
EARLY AXIAL SPONDYLOARTHRITIS

Lee H.Y., Kim Y.K., Shin K.
Dept. of Nuclear Medicine, Division of Rheumatology, SMG-SNU Boramae Medical 
Center, College of Medicine, Seoul National University, Seoul, Korea

Background: Imaging is an important tool in diagnosing axial spondyloarthritis 
(SpA). In contrast to magnetic resonance imaging, conventional bone scintigraphy 
has not been so helpful for the early detection of axial SpA. However, SPECT (single 
positron emission computed tomography)/CT has the advantage of better delineat-
ing the changes of the sacroiliac joints (SIJ) as well as the underlying structure of the 
joint. There has been no report studying the use of SPECT/CT in early axial SpA. 
Objective: To study the bone SPECT/CT findings of the SIJ in patients with in-
flammatory back pain yet mild or minimal changes in the SIJ plain radiographs.
Methods: Thirteen patients (M:F=8:5, age 33.2±12.5) presenting with inflamma-
tory back pain were studied in a single center (SMG-SNU Boramae Medical center, 
BRMC). Patients had mild (grade 1, 2) or no changes in the SIJ plain radiographs. 
Bone SPECT/CT was obtained before the second hospital visit. Thirteen patients 
that visited the BRMC due to hip joint pain without abnormal findings in plain film 
or bone scintigraphy were enrolled as controls. We calculated the SIS ratio in the 
planar scintigraphy image, and measured the uptake in the SIJ using the region of 
interest (ROI) covering the whole SIJ and sacrum. We also calculated the SIS ratio 
at the ROI within the bone SPECT/CT image. Mann-Whitney test was used for 
statistical analysis. 
Results: When comparing the SIS ratio of the conventional planar bone scintigra-
phy, there was no significant difference between the study group and control group 
(study group: right 1.0±0.16, left 1.0±0.24, range 0.44-1.12 vs. control group: right 
1.12±0.25, left 1.0±0.11, range 0.87-1.24). However, the SIS ratio in bone SPECT/
CT of study group was significantly higher than control group (study group: right 
1.8±0.21, left 1.7±0.28, range 1.46-2.1, control group: right 1.4±0.16, left 1.4±0.15, 
range 1.04-1.71, p<0.01). 
Conclusion: In patients with relatively early changes in SIJ plain radiography, the SIS 
ratio obtained in bone SPECT/CT and the image itself is more useful than conven-
tional bone scintigraphy in evaluating sacroiliitis. Additional studies will be needed 
to further investigate the advantages of SPECT/CT in diagnosing early axial SpA.
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OVEREXPRESSION OF TOLL-LIKE RECEPTOR 2 ON PERI-     
PHERAL BLOOD MONOCYTES FROM PATIENTS WITH PSORI-
ATIC ARTHRITIS (PsA)

Carrasco S., Neves F.S., Gambim M., Saad C.G., Gonçalves C., Sampaio-Barros P., 
Goldenstein-Schainberg C.
Faculdade de Medicina, Universidade de São Paulo, Disciplina de Reumatologia, 
São Paulo, Brazil

Introduction: Toll-like receptors (TLRs) are highly conserved pattern-recognition 
receptors (PRRs) that are key triggers of immunity. Ten functional human TLRs have 
been identified and they recognize a variety of ligands, including exogenous mole-
cules from invading microbes (pathogen-associated molecular patterns - PAMPs) and 
endogenous molecules created or up-regulated upon tissue injury (damage-associated 
molecular patterns - DAMPs). TLR 2 is able to activate innate immune cells in re-
sponse to gram-positive bacteria, and because gram-positive streptococcus may play 
a role in PsA, the study of TLR2 regulation in this disease may provide relevant etio-
pathogenic clues. Thus, we evaluated TLR2 expression on peripheral monocytes and 
neutrophils from PsA patients, comparing those with active and inactive disease. 
Patients and Methods: Forty-five PsA patients with peripheral joint manifestations 
were studied; disease activity was assessed by DAS 28 score. Control group included 
32 sex and age matched healthy subjects. Individuals with infections were excluded. 
Membrane-bound TLR2 expression was analysed on peripheral blood monocytes 
and neutrophils by flow cytometry; geometric mean intensity of fluorescence was 
measured and expressed as median ± interquartile range. Mann-Whitney test was 
applied to compare differences between groups and p<0.05 considered significant. 
Results: Twenty-two PsA patients were male, 23 were females, with mean age 
= 51,7 years; 10 (27%) were HLA-B27+. Twenty-seven had active (DAS28≥2.6) 
and 18 had inactive PsA. Increased expression of TLR2 was demonstrated on 
monocytes from patients (89%±17%), both with active (90%±17%) and inactive 
(86%±18%) PsA compared to healthy controls (71%±49%) (p=0.002, p=0.001 and 
p=0.04 respectively). In contrast, TLR2 expressions on neutrophils from patients 
and controls were alike. 
Conclusion: Upregulation of TLR2 on monocytes from patients with PsA reinforc-
es the role the innate immune system in the pathogenesis of the disease, possibly 
through recognition of gram positive microorganisms as trigger or perpetuating 
agents, independent of clinical active phases of disease. 
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DELETION OF HLA-B27 T CELLS UNDERLIES THE IMMUNO-
DOMINANT RESPONSE TO INFLUENZA INFECTION ON CLASS 
I MHC TRANSGENIC MICE

Akram A., Haroon N., Gracey E., Lin A., Thickett K., Inman R.D.
Faculty of Medicine, Institute of Medical Science and Dept. of Immunology,      
University of Toronto, Canada 

Introduction: The role of HLA-B27 in modulating host response to infection is 
undefined, yet has important implications for the mechanism whereby B27 confers 
susceptibility to arthritis. Despite co-dominant expression of class I MHC (MHC-
I) alleles, immune response to viral infections is characterized by a phenomenon 
called immunodominance (ImDc). The exact mechanisms of ImDc are not clear. 
Defining factors contributing to ImDc has proved difficult due to multiple MHC-I 
allele co-expression in humans and normal mice. 
Methods: To overcome this limitation, we generated human MHC-I transgenic (Tg) 
mice which are deficient for endogenous mouse MHC-I molecules (i.e., H2-K-/-/D-/-, 
DKO) and express only one human MHC-I allele. To assess whether co-expression 
of additional MHC-I alleles influences the pattern of anti-flu CTL epitope recognition 
and ImDc, novel double MHC-I Tg mice were established on a DKO background. 
Results: In flu-infected, double Tg HLA-A2/B7 or HLA-A2/B27 mice, IFN-γ 
ELISpot assays with the flu epitopes M1.58-66 (HLA-A2-specific) and NP418-426 
(HLA-B7-specific) or NP383-391 (HLA-B27-specific) showed specific recognition 
of both peptides by both alleles respectively. In contrast, in flu-infected HLA-B7/
B27 Tg mice a significantly reduced NP383-restricted CTL response was detected 
while there was no change in the response level of NP418-restricted CTL. Sub-  
sequent flu-specific studies revealed that co-expression of B7 and B27 is associated 
with i) a partial deletion of Vβ8.1+ B27/NP383-restricted CD8+ T cells and ii) a 
failure of Vβ12+ CD8+ T cell expansion following flu infection in B7/B27 Tg mice. 
Using chimeric mice, we confirmed that the lower number of naive B27-restricted 
CD8+ T cells in B7/B27 Tg mice, compared to single Tg B27 mice, is due to nega-
tive selection of B27-restricted Vβ8.1+ CD8+ T cells. 
Conclusions: The pattern of allele co-expression critically influences the flu CTL 
response. The selective deletion of B27-restricted T cells has important implica-
tions for models defining the role that HLA-B27 plays in susceptibility to reactive 
arthritis and ankylosing spondylitis.
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DISEASE-ASSOCIATED ERAP1 VARIANTS DO NOT ALTER          
ENDOPLASMIC RETICULUM STRESS IN ANKYLOSING  
SPONDYLITIS

Kenna T.J., Lau M.C., Costello M.E., Robinson P., Brown M.A.
The University of Queensland Diamantina Institute, Princess Alexandra Hospital, 
Brisbane, Australia

Introduction: The association between HLA-B27 and ankylosing spondylitis (AS) 
remains poorly understood. ERAP1 encodes an aminopeptidase involved in process-
ing and presentation of peptides on MHC-class I. Recent work from our group dem-
onstrates that HLA-B27 and ERAP1 interact to induce disease. Disease protective 
ERAP1 alleles are associated with lower peptide trimming rates prior to HLA-Class 
I presentation. It is proposed that HLA-B27 induces AS because of misfolding, 
leading to increased ER stress, which subsequently drives an IL-17-dependent pro-       
inflammatory immune response. Evidence in support of this in humans is limited. 
Aim: We tested the hypothesis that enhanced ERAP1 activity increases levels of 
ER stress which drives pro-inflammatory cytokine production in AS HLA-B27+ but 
not HLA-B27- patients.
Methods: Fifty AS cases, as defined by modified New York criteria, were includ-
ed in this study. Cases were grouped according to HLA-B27 status and ERAP1 
rs30187 genotype: HLA-B27+ ERAP1risk (n=14), HLA-B27+ERAP1protective (n=29), 
HLA-B27-ERAP1risk (n=1) and HLA-B27-ERAP1protective (n=6). SYBR qPCR was 
used to determine expression levels in PBMC samples. 
Results: We found no differences in expression of GRP78 or CHOP between 
B27+ERAP1risk (GRP78: ΔCT = 0.0087; CHOP: ΔCT = 0.024), B27+ERAP1protective 
(GRP78: 0.0088; CHOP: 0.022) and B27-ERAP1Protective (GRP78: 0.0075; CHOP: 
0.024) cases, nor was any difference observed between HLA-B27+ (GRP78: 0.0088; 
CHOP: 0.022) and HLA-B27- cases (GRP78: 0.0072; CHOP: 0.025). No differ-
ences were observed between expression of IL17A or TNF in B27+ERAP1risk (TNF: 
0.0022; IL17A: 1.43x10-6), B27+ERAP1protective (TNF: 0.0025; IL17A: 7.91x10-7) 
and B27-ERAP1Protective (TNF: 0.0015; IL17A: 2.49x10-6) cases. Furthermore, there 
was no correlation between GRP78 expression and ESR (R2=0.05, p=0.14), CRP 
(R2=0.0005, p=0.90) or BASDAI scores (R2=0.005, p=0.66) in HLA-B27+ cases. 
Conclusions: This data demonstrates that aberrant ERAP1 activity and HLA-B27 
carriage in AS does not alter ER stress levels suggesting that ERAP1 and HLA-B27 
may influence disease susceptibility through other mechanisms such as generation 
and presentation of spondylogenic peptides.
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FC GAMMA RECEPTORS IN ACTIVE PSORIATIC ARTHRITIS 
(PSA)

Matt P., Lindqvist U. 
Dept. of Medical Science, Uppsala University, Uppsala, Sweden

Introduction: Fc receptors for IgG play important roles in collagen-induced ar-
thritis. Monocytes are precursors of tissue macrophages and osteoclasts, two cell 
types that contribute to destructive processes in arthritis. In the circulation differ-
ent monocyte subsets with unclear functions have been detected, they express Fc 
receptors. We wanted to study monocyte subpopulations and monocytic Fc receptor 
status in active PSA.
Materials and Methods: 23 polyarticular PSA patients with active joint disease 
(mean DAS28= 4,1 mean HAQ= 0,77 mean PASI= 4,1 mean CRP= 12,3) and 33 
healthy controls, age and gender matched, were included at the Rheumatology de-
partment/Akademiska University Hospital. Monocyte subpopulations were defined 
upon their expressions of CD14 and CD16. For Fc receptor expressions flow cy-
tometry, for immune complex binding a rosetting technique and for IgG-stimulated 
TNF-production a sandwich ELISA were done. For statistics the Mann-Whitney 
U-test and the Spearman r ank correlation test were used.
Results: In active PSA the numbers of CD14+ monocytes are similar to healthy 
controls but the monocytic subpopulation CD14++CD16± is increased. A raise in 
IgG-subclasses (1-3) is seen in the patient population. The frequency of CD64 posi-
tive monocytes is increased; this receptor is occupied with more endogenous IgG 
than in healthy controls. Fc receptor expressions correlate with several independent 
markers for disease activity. The Fc gamma receptor function is not significantly 
affected although we see a trend of less IgG-stimulated TNF-production in patients 
on DMARD-therapy. Fc gamma receptor functions correlate with disease activity. 
Fc gamma receptor expression and function did not correlate with skin scoring 
(PASI) (not shown).
Conclusions: Innate and humoral immunity are activated in PSA. With ongoing 
joint inflammation the CD14++CD16+/- subpopulation increases, probably as a result 
of increased load of IgG and/or immune complexes in the circulation. Especially 
CD64 (Fc gamma receptor I) seems to play an important role in PSA. CD64 and 
monocytic cell surface bound IgG may serve as markers for active joint disease. Our 
findings seem to relate to joint inflammation and not to skin inflammation in PSA.
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TH17 CELLS EXPRESSING KIR3DL2 AND ENRICHED FOR     
GUT HOMING MARKERS ARE INCREASED IN ANKYLOSING 
SPONDYLITIS 

Ridley A.1, Bowness P.2, Wong I.1, Shaw J.2, Keidel S.2, Kollnberger S.2

1MRC Human Immunology Unit, Weatherall Institute of Molecular Medicine,  
University of Oxford; 2NDORMS, Botnar Institute, University of Oxford, UK

Introduction: T helper 17 (Th17) cells are a subset of pro-inflammatory CD4+ 
T cells implicated in a number of inflammatory arthritides including the Spondylo-
arthritides (SpAs). Ankylosing Spondylitis (AS), the commonest spondylo-               
arthropathy, is genetically associated with HLA-B27 (B27) and IL-23 receptor 
polymorphisms, however the link remains unexplained. We have previously shown 
KIR3DL2+ CD4+ T cells are expanded in the peripheral blood of individuals with 
AS.
Aim: The aim of the study was to further characterise KIR3DL2+ CD4+ T cells 
and to investigate whether activation increased or induced expression of KIR3DL2 
on CD4+ T cells.
Methods: KIR3DL2+ CD4+ T cell phenotype was investigated by flow cytometry. 
Production of cytokines by PMA/ionomycin stimulated-PBMCs was investigated 
by intracellular cytokine staining (ICS). Cytokine production by α-CD3/28-stimu-
lated FACS-sorted KIR3DL2+ and KIR3DL2- CD4+ T cells was investigated by 
multiplex bead analysis. Expression of KIR3DL2+ on CD4+ T cells was investi-
gated after SEB stimulation and cytokine production was investigated by ELISA.
Results: KIR3DL2+ CD4+ T cells, increased in peripheral blood of HLA-B27+ 
SpA patients, were enriched for expression of Th17 phenotypic markers, IL-23R, 
CCR6 and IL-1R, and the gut-homing chemokine receptor, CCR9. KIR3DL2+ 
CD4+ T cells from AS patients produced significantly more IL-17 than KIR3DL2- 
CD4+ T cells. IL-17 levels significantly increased in the presence of the Th17 cyto-
kines rIL-23 and IL-1. SEB activation increased the number of KIR3DL2+ cells 
and IL-17 production more in AS patients than controls. 
Conclusions: KIR3DL2+ CD4+ Th17 cells are expanded in patients with Spondylo-
arthritis. Expression of KIR3DL2 on CD4+ T cells can be induced by activation. 
These cells constitute a significant proportion of peripheral blood CD4+ T IL-23R-
expressing cells and produce increased levels of IL-17, which is further increased 
by the presence of Th17 cytokines. Our findings would support the trial of new 
therapeutic strategies, such as anti-IL-17, in AS/SpA. 
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THE IMMUNOPATHOGENESIS OF ANKYLOSING SPONDY-
LITIS: A DENDRITIC CELL PERSPECTIVE

Wright P.B.1, Utriainen L.1, McEntegart A.2, McCarey D.2, McInnes I.B.1, Milling S.1
1Institute of Infection, Immunity and Inflammation, University of Glasgow,         
Glasgow; 2Centre for Rheumatic Diseases, Glasgow Royal Infirmary, Glasgow, UK

Introduction: Despite the fact that 95% of Ankylosing Spondylitis (AS) patients 
express the MHC Class I molecule HLA-B27, the pathogenic role of this molecule 
remains elusive. Dendritic cells (DCs) are essential for directing and inducing im-
mune responses. Studies in our laboratory using HLA-B27 transgenic (TG) rats have 
uncovered deficiencies in DC populations. We aimed, therefore, to determine wheth-
er DC populations in AS patients would be altered and contribute to inflammation. 
Methods: HLA-B27+ AS patient peripheral blood samples were obtained from the 
AS clinic at Glasgow Royal Infirmary. Healthy donors were recruited from Glas-
gow University. Peripheral blood mononuclear cells (PBMCs) were isolated using 
a ficoll gradient and analysed using 7-colour flow cytometry. Flow sorted DCs were 
co-cultured with allogeneic T cells, where T cell proliferation was measured by 
CFSE dilution, and chemokine expression was analysed by flow cytometry. Circu-
lating plasma cytokines were measured by Luminex.
Results: We have identified all known blood DC subsets in both healthy controls 
and AS patients. AS patients have an increased proportion of blood CD16+ CD11c+ 
DCs. Consistent with previous observations, we also observed an increased propor-
tion of circulating CD4+ CCR6+ activated T cells. Using mixed lymphocyte reac-
tions, we observe that AS CD16+ DCs induce a higher proportion of responding 
naïve T cells to express CCR6 than those isolated from healthy controls. In addition, 
this subset preferentially induces secretion of pro-inflammatory cytokines including 
TNFα from the co-cultures. 
Discussion: Our results demonstrate that the pro-inflammatory CD16+ CD11c+ DC 
subset is expanded preferentially in AS patients, and that this subset induces greater 
levels of inflammatory cytokines and CCR6 on naïve T cells. This data may suggest 
a role for this population of DCs in AS pathogenesis.
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NORMAL INFLAMMASOME ACTIVATION AND LOW PRODUC-
TION OF IL-23 BY MONOCYTE-DERIVED MACROPHAGES 
FROM SUBJECTS WITH A HISTORY OF REACTIVE ARTHRITIS

Välimäki E.1,2, Aittomäki S.3, Karenko L.3, Kantonen J.2, Pettersson T.4, Turunen 
U.5, Matikainen S.2, Leirisalo-Repo M.6, Repo H.3

1Institute of Biotechnology, University of Helsinki; 2Finnish Institute of Occu-
pational Health, Helsinki; 3Dept. of Bacteriology and Immunology, University 
of  Helsinki; 4Dept. of Medicine, 5Dept. of Gastroenterology, Helsinki University 
Central Hospital, Helsinki; 6Dept. of Rheumatology, Helsinki University Central 
Hospital, Helsinki, Finland
 
Introduction: The pathogenesis of reactive arthritis (ReA), a sterile joint inflam-
mation preceded by an infection in body compartments other than the joint cavity, 
is not known but may involve aberrations in the host’s innate immune responses 
activated by the pathogen. We studied secretion of IL-1β, an activation marker of 
the inflammasome, a protein complex central to innate immunity, and secretion of 
IL-6, IL-12 and IL-23, promoters of T cell differentiation, from macrophages of 
healthy subjects with a history of ReA. 
Subjects and Methods: The study included 10 HLA-B27 positive subjects with 
previous Yersinia-induced ReA, and 20 reference subjects: 10 HLA-B27 positive 
and 10 HLA-B27 negative. In addition, two patients carrying mutations in the 
NLRP3 gene coding for a sensory protein of the inflammasome, were included. 
One had Muckle-Wells syndrome (MWS) and one familial cold-induced auto-in-
flammatory syndrome (FCAS). Peripheral blood-derived monocytes were differen-
tiated to macrophages and stimulated with lipopolysaccharide, muramyl dipeptide, 
Yersinia enterocolitica, and appropriate combinations of them, for 18 h. After that 
cell culture supernatants were collected and cytokine levels measured with ELISA 
and Luminex. 
Results: IL-1β secretion from macrophages of ReA group was similar to HLA-B27 
positive and negative reference groups. In contrast, macrophages from subjects 
with MWS and FCAS showed exceptionally high secretion of IL-1β. Secretion 
of IL-6 and IL-12 was similar in ReA group as in the reference groups, but secre-
tion of IL-23 from Yersinia-stimulated macrophages decreased in order HLA-B27 
negative reference group >HLA-B27 positive reference group >ReA group (p for 
trend= 0.026). 
Conclusions: Inflammasome activation is normal in subjects susceptible to ReA 
while low production of IL-23 may impair pathogen elimination and thereby con-
tribute to the triggering of ReA. 
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ELEVATED SOLUBLE E-CADHERIN LEVELS IN CHRONICALLY 
INFLAMED JOINTS FAVOUR TNF PRODUCTION BY KLRG1    
EXPRESSING T CELLS

Melis L., Venken K., Van Praet L., Elewaut D.
Dept. of Rheumatology, Ghent University Hospital, Ghent, Belgium

Introduction: The killer cell lectin-like receptor G1 (KLRG1) is a NK cell marker 
that is also expressed on antigen-experienced T cells showing an immune senes-
cent phenotype. KLRG1 binding to its ligand E-cadherin results in inhibition of 
cytokine-producing and cytotoxic T cell responses. Recently, the soluble form of 
E-cadherin (sE-cadherin) has been shown to influence KLRG1 signaling. Further-
more, it has been hypothesized that senescent T cells play a role in development 
of autoimmunity but the potential involvement of KLRG1 in an arthritic/rheumatic 
disease has not been investigated yet.
Patients and Methods: PBMC/SFMC from 21 chronic arthritis patients [rheuma-
toid arthritis (RA) or spondyloarthritides (SpA)], 8 patients with crystal induced 
acute arthritis (gout and chondrocalcinosis) and 10 healthy controls were obtained. 
T cells were characterized for KLRG1 expression directly ex vivo, while TNF/IFN-
γ-production was assessed after 4h PMA/CaI stimulation by flow cytometry. In 
addition, sE-cadherin levels in paired plasma – SF were determined. Moreover, 
TNF/IFN-γ production by T cells was compared in the presence/absence of sE-
cadherin in a 7-day in vitro culture system.
Results: More T cells were KLRG1+ in the SF as opposed to the PB of patients 
with chronic arthritis (RA and SpA), which contrasts strikingly with results ob-
tained in crystal induced arthritides. The KLRG1+ T cell subset had a functionally 
more active phenotype, characterized by increased capacity to produce proinflam-
matory cytokines such as TNF or IFN-γ. Levels of sE-cadherin were found to be 
markedly higher in the SF of all arthritides. Unexpectedly, the presence of sE-cad-
herin enhanced TNF but not IFN-γ production by KLRG1+ T cells.
Conclusion: Both KLRG1+ T cells and its ligand sE-cadherin were increased in 
the SF of chronic arthritis patients. Surprisingly, sE-cadherin is likely to contribute 
to the local proinflammatory environment in the joint by favouring TNF production 
by KLRG1+ T cells. Importantly, this pathway seems to be operational in both RA 
and SpA, but not in acute crystal induced forms of arthritis.
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DISCOVERY OF TWO PUBLIC T CELL RECEPTOR CLONO-
TYPES IN B27+ ANKYLOSING SPONDYLITIS BY DEEP REPER-
TOIRE SEQUENCE ANALYSIS

Faham M.1, Carlton V.1, Inman R.D.2

1Sequenta, Inc., San Francisco, CA, USA; 2Toronto Western Hospital, Toronto, ON,  
Canada

Background: The strong association of AS with HLA-B27 implicates a T cell      
response restricted by this Class I MHC molecule, predicting that specific T Cell 
Receptor (TCR) sequences would be shared among AS patients.
Methods: We have developed a technology for large scale sequencing of TCR 
to assess the repertoire profile. All TCR sequences are amplified from peripheral 
blood and ~1 million TCR sequences are obtained to generate a comprehensive 
profile of TCR repertoire. We applied this technology to profile B27+ AS (n=128), 
B27- AS (n=24), B27- mechanical back pain (n=24), healthy controls (n=25) and 
SLE patients (n=176). 
Results: We used a TCR repertoire data from the controls (HC and SLE) to filter 
out clonotypes present in an appreciable number of these samples. After rigorous 
control of multiple testing using train and test data sets, two clonotypes were dis-
covered to have significantly different frequencies in B27+ AS population and con-
trols (41% vs 5% and 54% vs 19%, p<0.0001). These clones were further tested in 
24 patients with mechanical back pain and 24 B27- AS patients. The frequency of 
both clonotypes in the MBP population was similar to that in controls (4% vs 5% 
and 25% vs 19%). In B27- AS one clonotype had frequency similar to controls (8% 
vs 5%), and one had a higher frequency than controls (42% vs. 25% p=0.016). The 
table below shows the frequency of both clonotypes in the different populations. 

Diagnosis n Clone 1: no. positive (%) Clone 2: no. positive (%) 
 
B27+ AS 128 54 (41%) 69 (54%)
B27- AS 24 2 (8%) 10 (42%)
MBP 24 1 (4%) 6 (25%)
Controls 201  11 (5%) 38 (19%)
 
Conclusion: We provide evidence that there is a distinctive set of shared clonotypes in 
the T cell repertoire in AS patients. This sheds light on the immunological role of HLA 
B27 in AS and demonstrates promising specificity for potential diagnostic utility. 
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KIR3DL2 BINDS TO HLA-B27 DIMERS AND FREE HEAVY 
CHAINS MORE STRONGLY THAN OTHER HLA CLASS 1 AND 
PROMOTES THE EXPANSION OF PATHOGENIC NK AND T 
CELLS IN SPONDYLOARTHRITIS

Wong-Baeza I.1, Ridley A.2, Shaw J.1, Hatano H.1, Piper C.2, McHugh K.1, Bowness 
P.2, Kollnberger S.1

1Botnar Research Centre, Oxford University, Oxford; 2MRC Human Immunology 
Unit, Weatherall Institute of Molecular Medicine, Oxford, UK

Background: HLA-B27 (B27) is expressed at the cell surface as classical β2m-
associated B27, disulphide-bonded heavy chain homodimers (termed B272) and 
other free heavy chain forms (FHC). B272 but not classical B27 binds the killer 
cell immunoglobulin-like receptor KIR3DL2. CD4 T cells expressing KIR3DL2 
and highly enriched for expression of Th17 markers such as IL23R are expanded in 
spondyloarthritis (SpA) patients. KIR3DL2-expressing CD4 T cells produce high 
amounts of IL17 and other inflammatory cytokines in SpA. KIR3DL2 also binds 
HLA-A3 and -A11 which are not associated with SpA. Stronger interactions of 
B272 and B27 FHC with KIR3DL2 compared to other HLA class 1 could promote 
the expansion of proinflammatory KIR3DL2+leukocytes in SpA. Thus we com-
pared the strength of interaction of KIR3DL2 with B27 and effects on cell function 
with other HLA- class 1.
Methods: Class 1 tetramer interactions with KIR3DL2 and KIR3DL2Fc binding to 
different HLA class 1 were investigated by FACS staining of transfected and prima-
ry cell lines. We studied activation and survival of KIR3DL2-expressing leukocytes 
and KIR3DL2CD3e-expressing reporter cells stimulated with different HLA-class 
1. We compared proliferation, survival and cytokine production of KIR3DL2+ T 
cells from SpA patients and control peripheral blood mononuclear cells (PBMC) 
or cells stimulated with antigen presenting cells (APC) expressing B272 or control 
HLA class I by FACS and ELISA assay.
Results: B272 tetramers bound more strongly to KIR3DL2 than HLA-A3 and other 
HLA class 1. KIR3DL2Fc bound HLA-B27 more strongly than HLA-A3 and con-
trol HLA-class 1. KIR3DL2-expressing leukocytes stimulated with B272 express-
ing APC survived better than cells stimulated with control HLA-class-1. B27 dim-
ers and FHC stimulated greater production of IL-2 by KIR3DL2CD3e reporter T 
cells compared to stimulation with control class 1 (resting 15.06±2pg/ml: +B272 
813±54pg/ml; +HLA-A3 192±24pg/ml; HLA-B35 65±3pg/ml; mean±SD). Periph-
eral blood KIR3DL2 expressing T cells expanded more than T cells from controls 
in response to antigen stimulation by syngeneic APC.
Discussion: The enhanced survival of KIR3DL2-expressing leukocytes in SpA pa-
tients could result from increased avidity of interaction with B272 and B27 FHC 
compared to other HLA class I ligands. B27-KIR3DL2 interactions could promote 
expansion of proinflammatory NK and Th17 cells in disease. 
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HLA-B*2709 FORMS LESS CELL SURFACE B27 DIMER AND 
FREE HEAVY CHAIN LIGANDS FOR KIR3DL2 AND LILRB2 
IMMUNORECEPTORS THAN ARTHRITIS-ASSOCIATED HLA-
B*2705

Shaw J.1, Giles J.2, Caui A.3, Hatano H.1, McHugh K.1, Mathieu A.3, Bowness P.1

1Botnar Research Centre, Oxford University, Oxford; 2Medical Sciences, Cardiff 
University, Cardiff University Cardiff, UK; 3Medical Sciences, University of 
Cagliari, Cagliari, Italy 

Objectives: We hypothesised that differential interactions with KIR and LILR 
immune receptors could contribute to the association of HLA-B*2705 and lack 
of association of HLA-B*2709 with ankylosing spondylitis (AS). HLA-B*2705 
heavy chain dimers (B272) and β2m-associated heterotrimers bind KIR3DL1 and 
LILRB2 receptors. By contrast only HLA-B*2705 dimers bind KIR3DL2. Thus, 
we compared formation of β2m-free free heavy chains (FHC) including B272 by 
HLA-B*2705 and –B*2709 and their interaction with KIR and LILR. 
Methods: We studied formation of HLA-B*2705 and HLA-B*2709 heterotrim-
ers and FHC forms in vitro and in transfected cells. We studied HLA-B*2705 and 
–B*2709 interactions with KIR3DL1, KIR3DL2 and LILRB2 by FACS staining 
with class 1 tetramers, LILRB2Fc and KIR3DL2Fc proteins and using KIR3DL2 
and LILRB2 reporter cells and KIR3DL2-expressing NK and T cells. We meas-
ured KIR expression on peripheral NK and CD4 T cells from 18 HLA-B*2705 AS 
patients, 8 HLA-B27 negative and 12 HLA-B*2705+ and HLA-B*2709+ healthy 
controls by FACS staining. 
Results: HLA-B*2709 formed less B272 and FHC than HLA-B*2705. HLA-
B*2705 stimulated KIR3DL2CD3e- reporter T cells more and stained more strong-
ly with LILRB2Fc than HLA-B*2709. HLA-B*2705 promoted KIR3DL2+ leuko-
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cyte cell survival more strongly than HLA–B*2709. HLA-B*2705 and -B*2709 
dimer tetramers stained KIR3DL1, KIR3DL2 and LILRB2 equivalently. Increased 
proportions of NK and CD4 T cells expressed KIR3DL2 in HLA-B*2705+ AS pa-
tients compared to HLA–B*2705+, -B*2709+ and HLA-B27- healthy controls. 
Conclusions: Differences in the formation of FHC ligands for KIR3DL2 and 
LILRB2 by HLA-B*2705 and B*2709 could contribute to the differential associa-
tion of these alleles with AS.
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SYNOVIAL FLUID DERIVED INKT CELLS IN CHRONIC ARTH-
RITIDES SHOW AN INCREASED PROGRAMMED DEATH-1       
EXPRESSION AND ANERGIC PHENOTYPE

Venken K., Melis L., Jacques P., Van Praet L., Van den Bosch F., Elewaut D.
Laboratory for Molecular Immunology and Inflammation, Dept. of Rheumatology, 
Ghent University, Ghent, Belgium

Introduction: Invariant Natural Killer T (iNKT) cells recognize glycolipids       
presented by CD1d on Antigen Presenting Cells and have the capacity to secrete 
copious amounts of cytokines. Earlier work demonstrated the regulatory capacity 
of iNKT cells in a murine model for spondyloarthritis (SpA) but little is known of 
these cells in arthritis patients. In this study, we aimed to evaluate the iNKT cell 
frequency, phenotype and glycolipid reactivity in the peripheral blood (PB) and 
synovial fluid (SF) in arthritides. 
Patients and Methods: We obtained blood and paired SF of 18 SpA and 16 rheu-
matoid arthritis (RA) patients (chronic arthritides), 10 patients with gouty arthritis 
(acute arthritis) and 20 healthy controls (HC; only PB). PB and SF mononuclear 
cells (MC) were isolated by density centrifugation and analyzed by flow cyto-     
metry. To test iNKT cell reactivity, PBMC and SFMC were cultured in the presence 
of α-GalactosylCeramide (α-GalCer, a prototypical iNKT ligand) or the bacterial 
diacylglycerols BbGLII (from Borrelia burgdorferi) and PI-105 (Streptococcus 
pneumonia).
Results: Although a reduced frequency of iNKT cells was observed in PB of SpA 
and RA patients as compared to HC, iNKT cell numbers were significantly en-
riched in SF of these chronic arthritis patients, whereas this was not seen for gouty 
patients.  Phenotypical analyses indicated that an increased number of SF iNKT 
cells of patients with SpA and RA (but not gouty arthritis) expressed Programmed 
Death-1 (PD-1), a co-inhibitory receptor linked to iNKT cell anergy. Consistent-
ly, α-GalCer induced iNKT cell expansion in SFMC was weaker as compared to 
paired PBMC. Moreover, SFMC showed increased responses towards α-GalCer in 
the presence of PD-1 neutralizing antibodies.  Remarkably, in some patients, SF 
opposed to PB iNKT cells responded towards bacterial iNKT ligands.
Conclusions: Our data suggest a disease associated mechanism of iNKT cell        
activation in the inflamed joint of chronic but not acute forms of arthritis. 
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IMMUNOGLOBULIN SUBCLASS ANALYSIS IN ANKYLOSING 
SPONDYLITIS

Leger M.1, Thavaneswaran A.2, Anton A.2, Inman R.1

1Dept. of Rheumatology, Toronto Western Hospital, Toronto; 2Dept. of Research, 
Toronto Western Hospital, Toronto, Canada

Background: Recent experience with extra-articular manifestations of AS has     
included retroperitoneal fibrosis, but it has not been addressed whether AS may be 
part of the IgG4 disease spectrum nor whether IgG subclasses in AS are abnormal.
Objectives: To study IgG subclass profiles in AS and analyze clinical-serological 
correlations in these patients.
Methods: Serum levels of IgG subclasses were analyzed in 105 serial patients 
in the AS clinic. There were 83 males, 22 females with a mean age of 41.8 yr. 68 
patients were HLA-B27+. 
Results: Contrary to expectations, IgG2 demonstrated the most frequent abnor-
malities in AS. The table depicts some of the clinical correlations observed. IgG2 
revealed a correlation with IgG4 (r= 0.30, p=0.002) but no correlation with CRP 
or ESR.
Conclusions: IgG subclass analysis in AS revealed that the IgG2 was the com-
monest subclass abnormality. The correlation with the presence of iritis and IBD 
suggests this test may have utility in identifying AS patients with particular extra-
articular features of the disease.

IgG2 analysis in AS  Frequency (%) or  
 Mean (sd)  

 Abnormal (n=15)  Normal (n=90) p-value 

Age  38.8 (14.1) 42.3 (13.8) 0.37
Gender (M/F)  12/3  71/ 19  NS
Age at onset of AS  20.3 (11.4) 23.8 (9.9) 0.38
Age at diagnosis of AS  24.8 (9.7) 31.7 (12.9) 0.08
HLA B27  9 (75.0%) 59 (71.1%) NS
Iritis  7 (53.9%) 18 (20.2%) 0.01
Psoriasis vulgaris  2 (15.4%) 3 (3.5%) 0.13
IBD  4 (30.8%) 7 (7.9%) 0.03
Diabetes  2 (15.4%) 4 (4.5%) 0.17
Biologics  8 (61.5%) 39 (44.3%) 0.25
BASDAI score  1.8 (1.2)  3.6 (2.5) 0.05
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EXPRESSION OF HLA-B27 HEAVY CHAIN FORMS IN ANKYLOS-
ING SPONDYLITIS AND HLA-B27 POSITIVE CELL LINES

Rysnik O.1, McHugh K.3, Kollnberger S.3, Shaw J.3, Renner C.2, Bowness P.1,3

1Nuffield Dept. of Clinical Medicine, Oxford, UK; 2Dept. of Oncology, Univer-
sity of Zurich, Zurich, Switzerland; 3Nuffield Orthopaedics Rheumatology and         
Musculoskeletal Science, Oxford University, UK

Background: The strong association of human leukocyte antigen HLA-B27 with 
a group of spondyloarthropathies (SpA), particularly with Ankylosing Spondylitis 
(AS), led our research group to the discovery of B27 heavy chain dimer/multimer 
formation. We proposed that these unique molecules may influence immune home-
ostasis and cause the disease onset. Investigation of the cell surface expression 
patterns of the distinctive forms of HLA-B27 heavy chains under different environ-
mental conditions on patient APCs or HLA-B27 positive cell lines will help us to 
understand disease mechanisms.
Methods: HD6 antibody (Ab) was generated by phage display technology. Primary 
HD6 (HLA-B27 heavy chain dimer specific) and HC10 (heavy chain specific) un-
conjugated Abs along with control Abs (ME-1, W6/32) were used to determine cell 
surface expression levels and patterns of different forms of MHC class I molecules 
in the steady state and under different environmental conditions (e.g. LPS treat-
ment, brief low pH exposure) by flow cytometry, confocal microscopy and protein 
immunoprecipitation. We studied HLA-B27 transduced/non-transduced human B 
cell lines LBL721.220 (.220) and LBL721.221 (.221) and AS patient and control 
peripheral mononuclear blood cells (PBMC) and monocyte derived dendritic cells. 
HLA-B27 transduced/positive or control cells were stained with primary HD6, 
ME-1, W6/32 or Isotype control mAb and secondary anti-mouse fluorochrome 
conjugated (Alexa Fluor 633) antibody in all flow cytometry and confocal micro-
scopy experiments.
Results: Flow cytometry demonstrated increased heavy chain expression on the 
cell surface of AS patient moDCs compared with healthy controls. Moreover, 
patient dendritic cells after LPS stimulation and under stress conditions enhance 
cell surface expression of heavy chain forms. Immunoprecipitation of cell surface 
proteins from HLA-B27-transduced cell lines confirmed our dendritic cell data. 
Confocal microscopy demonstrated distinct heavy chain expression patterns on the 
.221 HLA-B27 cells and a similar tendency to significantly increase levels of HC10 
and HD6 reactive molecules on the cell surface after low pH treatment.
Conclusions: Cell surface expression of HLA-B27 heavy chain forms can be dem-
onstrated using a variety of techniques and could be one factor contributing to AS 
pathogenesis.
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DIRECT IDENTIFICATION OF ENDOGENOUSLY PROCESSED 
HLA-B27-RESTRICTED EPITOPES FROM CHLAMYDIA TRACHO-
MATIS USING LC-MS/MS

Alvarez-Navarro C.1, Cragnolini J.J.1, Barnea E.2, Admon A.2, López de Castro 
J.A.1 

1Centro de Biología Molecular Severo Ochoa (Consejo Superior de Investigaciones 
Científicas; Universidad Autónoma de Madrid), Madrid, Spain; 2Faculty of Biol-
ogy, Technion - Israel Institute of Technology, Haifa, Israel

Introduction: The spondyloarthropathies are a group of rheumatic diseases that 
include ankylosing spondylitis (AS) and reactive arthritis (ReA), and are strongly 
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associated with HLA-B27. Although this association is among the strongest be-
tween an HLA antigen and any disease, the pathogenic mechanism remains un-
known. ReA can be triggered by diverse bacteria, one of the most prominent is 
Chlamydia trachomatis. Several epitopes derived from chlamydial proteins have 
been identified using CTL recognition in vitro or epitope mapping in silico, but 
direct identification of chlamydial epitopes in vivo is much more elusive. The pur-
pose of this study was to directly identify Chlamydia-derived HLA-B27 ligands 
processed and presented in vivo, and to examine their potential as mediators of 
molecular mimicry. 
Methods: A new methodology is described for studying the internal processing 
and presentation of several immunogenic epitopes. This includes stable transfec-
tion of the bacterial protein and purification of the peptide-MHC complexes from 
the surface of HLA-B27-positive cells, followed by high-throughput comparative 
peptide sequencing. A second targeted search was used for detecting specific pep-
tides within the HLA-B27 peptidome. 
Results: The use of mass spectrometry techniques with high resolution and sensitiv-
ity allowed us to detect peptides derived from the bacterial ClpC (CT286), DNA pri-
mase (C794) and NQRA (CT634) proteins. These peptides showed high homology 
to human protein sequences and might be candidates for molecular mimicry. 
Conclusions: This study provides direct evidence that multiple chlamydial proteins 
can be processed in vivo and presented at the cell surface in the context of HLA-
B27. The high-resolution and sensitivity of cutting-edge MS techniques provide a 
major improvement in the detection of Chlamydia-derived peptides with putative 
pathogenetic relevance. 

P103

MICROSCOPIC GUT INFLAMMATION IN AXIAL SPONDYLO-
ARTHRITIS: A MULTIPARAMETRIC PREDICTIVE MODEL

Van Praet L., Van den Bosch F., Jacques P., Carron Ph., Mielants H., Elewaut D. 

Dept. of Rheumatology, Ghent University Hospital, Ghent, Belgium

Background: It has been recognized for a long time that about 60% of all spondylo-
arthritis (SpA) patients show microscopic inflammatory gut lesions, a fraction of 
which evolves into Crohn’s disease. However, since the first publications of these 
findings the field of SpA has experienced major developments, among them the 
possibility to decrease the gap between onset of symptoms and diagnosis, par-
ticularly by the introduction of MRI of the sacroiliac joints. It is now possible to 
identify early in the disease course patients with non-radiographic axial SpA. Ad-
ditionally, the prevalence of reactive arthritis caused by acute bacterial infections 
has remarkably decreased over time, suggesting that the prevalence of mucosal 
inflammation may have declined.
Objectives: Our study was designed to ascertain whether the prevalence of gut in-
volvement in SpA has changed and to explore predictors of microscopic gut inflam-
mation in patients with axial SpA.
Methods: The Gent Inflammatory Arthritis and spoNdylitis cohorT (GIANT) is a 
prospective observational cohort in which patients diagnosed with axial and periph-
eral SpA according to the ASAS criteria are prospectively followed. Ileocolonos-
copy was performed in 65 patients, never being treated with TNF blockers. None 
of the patients reported suggestive gastrointestinal complaints for, or had a previous 
diagnosis of inflammatory bowel disease. 
Results: A normal gut histology was found in 53.9% of all patients, 16.9% pa-
tients showed acute lesions and in 29.2% chronic lesions were found. In axial SpA, 
the following parameters were independently associated with gut involvement: 
young age ((odds ratio (OR)=0.85, p=0.013), high disease activity (BASDAI) 
(OR=2.05, p=0.032), progressive disease (BASMI) (OR=1.94, p=0.009) and male 
sex (OR=8.9, p=0.0.035). No clear association was found for HLA-B27 status, 
presence of peripheral arthritis, enthesitis, uveitis, psoriasis, intake of NSAIDs and 
family history of SpA.
Conclusions: The prevalence of microscopic gut inflammation in SpA remains    
unaltered over time. Young age, progressive disease, male sex and high disease activ-
ity are independently associated with microscopic gut inflammation in axial SpA. 
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HLA-B27 MISFOLDING AND CELLULAR STRESS INFLUENCE 
THE LIFECYCLE OF INFECTING SALMONELLA? 
A POTENTIAL MECHANISM FOR SALMONELLA SURVIVAL IN 
REACTIVE  ARTHRITIS PATIENTS?

Guiliano D.B.1, Lenart I.1, Evans R.1, Iwawaki T.2, Acord J.3, Noursadeghi M.1, 
Nesbeth D.4, Campbell E.C.5, Gould K.6, Powis S.J.5, Antoniou A.N.1 
1Dept. of Immunology and Molecular Pathology, Division of Infection and             
Immunity/Centre of Rheumatology, University College London, London, UK;        

2Advanced Scientific Research Leaders Development Unit, Gunma University,     
Japan; 3Dept. of Biochemistry and Microbiology, London South Bank University, 
London; 4The Advanced Centre for Biochemical Engineering, University College 
London, London, UK; 5School of Medicine, University of St. Andrews, Scotland; 
6Wright-Fleming Institute, Imperial College London, London, UK

Introduction: Reactive arthritis (ReA) is a member of the Spondyloarthropathies 
(SpAs) which exhibit an association with the human Major Histocompatibility 
Complex (MHC) class I molecule HLA-B27. ReA normally follows an infection 
with Gram negative bacteria such as Salmonella. It has previously been reported 
that HLA-B27 misfolding can lead to enhanced bacterial survival and replication. 
The Salmonella lifecycle is dependent on cellular localisation and therefore has 
been demonstrated to influence its survival and replication within cells. Salmonella 
initially infect intestinal epithelial cells, however, little is known about these early 
infection stages in ReA. 
Aim: To determine how HLA-B27 expression affects the Salmonella lifecycle and 
cellular localisation in epithelial cells. 
Materials and Methods: Using a limited transfection system, we generated cell 
lines expressing two copies of either an HLA-B27 molecule that can both misfold 
and fold appropriately or predisposed to folding correctly. Salmonella enteritica 
typhimurium expressing fluorescent proteins were used to infect cells, which were 
analysed by colony forming units, flow cytometry and confocal microscopy. 
Results: Salmonella exhibited enhanced survival and replication in epithelial lines 
expressing HLA-B27 molecules that exhibited an enhanced tendency to dimerise. 
Furthermore, these parameters of the Salmonella lifecycle were associated with  
cellular responses to misfolding protein. Microscopic analysis demonstrated an 
altered cellular localisation which correlated with the altered lifecycle of Salmo-
nella.
Discussion: Here we show that HLA-B27 misfolding can influence Salmonella 
survival, corroborating earlier observations. However, we can demonstrate that 
these changes in survival and replication are associated with an altered cellular lo-
cation and cellular responses to misfolding protein. Our system offers a significant 
advantage in that our cell lines are isogenic in nature and express limited levels of 
HLA-B27 thus overcoming many of the problems associated withover expression 
transfection systems. Furthermore, our data suggest a possible mechanism for the 
prolonged survival and dissemination of Salmonella in ReA patients.
Conclusion: HLA-B27 misfolding and cellular responses associated with protein 
misfolding alter the survival, replication and cellular location of ReA associated 
Salmonella. 
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MICROBES, THE GUT AND ANKYLOSING SPONDYLITIS

Costello M.E., Cortes A., Mukhopadhyay P., Leo P., Brown M.A. 
The University of Queensland Diamantina Institute, Princess Alexandra Hospital, 
Brisbane, Australia

Introduction: The extent of the role of the gut microbiome in ankylosing spond-
ylitis (AS) is not fully understood. Co-existence of intestinal inflammation and the 
spondyloarthopathies (SpA), AS being the prototypic disease, has been known for 
some time. Approximately two-thirds of patients have gut inflammation with or 
without clinical gastrointestinal symptoms, and axial SpA is a common complica-
tion of inflammatory bowel disease (IBD). Association studies in AS have impli-
cated a number of susceptibility genes, many of which play a role in microbial sens-
ing. A full interpretation on these genes in the context of the molecular pathways 
in which they function has not been explored. Here we investigate candidate genes 
associated with microbial sensing and bacterial defence, with a view to understand-
ing their biological role in AS. 
Methods: Functional annotation clustering and enrichment analysis of confirmed 
loci and candidate genes for specific GeneOntology (GO) and canonical pathways 
was performed using DAVID; a bioinformatics database for annotation, visualisa-
tion and integrated discovery. 
Results: Enrichment analysis of 28 identified loci in AS (including MHC) identi-
fied two pathways which implicate microbes and the gut. GO term “response to 
bacterium” (P value = 4.69 x10-4) and “defence response” (p value = 9.09 x10-4) 
with 12 of 28 loci being involved (TNFRSF1A, IL6R, CARD9, IL23R, NOS2A, 
HLA-B, ICOSLG, ERAP1, NKX2-3, PTGER4, 21q22, TYK2). A number of genes 
identified in these pathways are known to be involved in gut and mucosal home-
ostasis, antimicrobial activity and have been associated with IBD (HLA-B, IL23R, 
NOS2, ICOSLG, CARD9 and NKX2-3). 
Conclusion: This study shows that recently identified candidate genes (NOS2, 
ICOSLG and NKX2-3) implicate microbial sensing pathways in the aetiology of AS. 
This also highlights the overlap between IBD and AS and the role that microbes and 
the gut play in both diseases. Together these findings shed light on the host-microbe 
interactions underlying this complex disease and supports the need to further char-
acterise the role of the gut microbiome is AS patients. 
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METALLOPROTEINASE-3 (MMP-3) IS A PREDICTOR FOR ANTI-
TNF-α RESPONSE IN PATIENTS WITH ANKYLOSING SPONDY-
LITIS (AS)

Navarro-Compán V.1, Ariza-Ariza R.1, Mondéjar-García R.2, Moreira-Navarrete 
V.1, Leyva-Prado C.1, González-Rodríguez C.2, Navarro-Sarabia F.1

1Dept. of Rheumatology, University Hospital Virgen Macarena, Sevilla; 2Dept. of 
Biochemistry, University Hospital Virgen Macarena, Sevilla, Spain

Introduction: Better objective measures for evaluating disease activity and to pre-
dict anti-TNF-α response in patients with AS are necessary. MMP-3 seems to be 
the most promising biomarker although published data are not conclusive. 
Objectives: To evaluate the change of MMP-3, dikkopf-1 (DKK-1) and sclerostin 
serum levels after anti-TNF-α therapy, and to investigate their correlation with dis-
ease activity and their utility to predict anti-TNF-α response in patients with AS.
Methods: Patients with AS who initiated anti-TNF-α therapy were included (No-
vember 2010-July 2011). Before and after 3 months of therapy, disease activity 
(BASDAI, ASDAS and CRP) was measured, and blood samples were collected to 
determine serum levels of MMP-3, DKK-1 and sclerostin by enzymoinmunoanaly-
sis. Biomarkers change was compared in responders versus non-responders, based 
on BASDAI50 and ASDAS response (Mann-Whitney U test). Accuracy to predict 
response (ROC analysis) and correlation testing were performed.
Results: Twenty AS patients were included; 80% received adalimumab and 20% 
received etanercept. Median age and disease duration were 42.4 and 6.8 years, 
respectively; 86% was men, and 83% HLA-B27 positive. After 3 months of anti-
TNF-α, all disease activity parameters improved significantly. MMP-3 levels de-
creased (100.0 vs 68.1 ng/ml; p<0.05) while DKK-1 and sclerostin levels did not 
change significantly (7.07 vs 7.65 pmol/l; p=0.5 and 21.7 vs 22.7 pmol/l; p=0.5, re-
spectively). Moreover, MMP-3 decreased only in responders to anti-TNF-α (Table 
1). Baseline biomarkers levels were significantly different between responders and 
non-responders only for MMP-3 (122.9 vs 58.9 ng/ml; p<0.05, respectively). The 
AUC for MMP-3 to predict BASDAI50 and ASDAS response was 0.73 and 0.78, 
respectively. The best cut-off was for levels ≥ 59.5 ng/ml, with sensitivity 79-85% 
and specificity 50-57%. The only correlation observed between biomarkers and 
disease activity parameters was between MMP-3 and pain VAS. 
Conclusions: Serum MMP-3 decreased after anti-TNF-α therapy. MMP-3 levels 
are useful to predict response to anti-TNF-α, but are not correlated with disease 
activity in AS patients. 

Table I. Change in serum levels of MMP-3, DKK-1, sclerostin and CRP after 3 months of 
anti-TNF-α therapy based on the clinical response.

 Responders Non-responders
 N=13 (65%) N=7 (35%)

  Baseline 3 months p Baseline 3 months p 

MMP-3 (ng/dl) 122.2 64.1 0.01 58.9 75.5 0.6
DKK-1 (ng/dl) 6.9 8.1 0.6 7.3 6.7 0.6
SOST (pmol/dl) 23.6 23.4 0.9 18.1 21.3 0.2
CRP (mg/l) 16.3 4.0 0.002 8.3 5.3 0.3
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CLINICAL EFFICACY AND SAFETY OF INFLIXIMAB – RESULTS 
AFTER A DECADE OF CONTINUOUS TREATMENT IN ANKY-
LOSING SPONDYLITIS

Baraliakos X., Listing J., Fritz C., Haibel H., Sieper J., Braun J., DIKAS subinves-
tigators
Rheumatology, Medical Center Ruhrgebiet, Herne, Germany

Introduction/Aim: The efficacy of anti-TNF in patients with active AS has been 
established for longer-term periods. This is the final report of the first clinical trial 
with infliximab in patients with initially active AS.
Methods: At the start of the PCP of the study (baseline, BL), all patients (n=69) 
had active disease (BASDAI and spinal pain ≥4). After 3 months, all patients con-
tinued to receive infliximab 5mg/kg i.v./6 weeks in an OLE phase of the study and 
were assessed regular intervals. All results are described on the basis of a completer 
analysis.
Results: While 42 patients were still in the study at 5y (60.9%), 29 (42.2%) reached 
10y. At 10y, the mean ASDAS was 1.7±1.0 (BL: 4.3±0.8, p<0.001). Similarly, 
all other parameters remained in low levels. ASDAS inactive disease status was 

reached by 12/29 (41.4%) patients but only 5 patients showed ASAS partial remis-
sion (PR) (17.2%). This difference was due to 6/24 patients not in ASAS-PR (25%) 
who had scores <2 in 3/4 remission parameters and a score >2 in only 1 parameter: 
BASFI (n=4) and patient’s global assessment (n=2). 
There were no differences in BL status scores between completers and patients who 
had dropped out. At the last available assessment time point, the mean BASDAI 
was 3.9±2.1 for drop outs vs. 2.7±2.0 for completers. Overall, 40 patients dropped 
out of the study but only 23 (57.5%) due to AEs. Infusion reactions gave reason to 
discontinue in 3 patients.
Conclusions: The efficacy of infliximab lasted over 10 years – in those 29 patients 
who had remained in the study. There was no indication of a loss of efficacy. The 
most frequent reason for treatment discontinuation were AEs and pragmatic rea-
sons. Lack of efficacy and infusion reactions contributed to only 15% of all drop 
outs (<10% of patients). There was no new safety signal in this small prospective 
study over 10y.
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LONG-TERM OUTCOME OF PATIENTS WITH ACTIVE ANKY-
LOSING SPONDYLITIS WITH ETANERCEPT – SUSTAINED          
EFFICACY AND SAFETY AFTER 7 YEARS

Baraliakos X.1, Haibel H.2, Fritz C.3, Listing J.3, Heldmann F.1, Braun J.1, Sieper J.2
1Rheumazentrum Ruhrgebiet, Herne, Ruhr-University Bochum; 2Dept. of Gastro-
enterology/ Rheumatology, Charité, Medical University Berlin, Campus Benjamin 
Franklin; 3German Rheumatism Research Center,  Epidemiology Department,   
Berlin, Germany

Introduction/Aim: Data from clinical studies on the long-term efficacy and safety 
of anti-tumor necrosis factor (TNF)-α therapy in patients with ankylosing spondy-
litis (AS) are scarce.
Objectives: This is the first report on continuous treatment with the TNF-α fusion 
protein etanercept over 7 years (y).
Methods: Overall, 26 patients with active AS were initially treated with etanercept 
2x25mg s.c./week with no concomitant DMARDs or steroids. The clinical response 
was assessed by standardized parameters. The primary outcome was the proportion 
of patients in ASAS partial remission at 7y. ASDAS scores for status and improve-
ment were compared to conventional outcome measures.
Results: Overall, 21/26 patients (81%) completed 2y and 16/26 patients (62%) com-
pleted 7y. In the completer analysis, 31% patients were in ASAS clinical remission 
at 7y, while 44% patients showed ASDAS inactive disease status. Mean BASDAI 
scores which were elevated at baseline (6.3±0.9) showed constant improvement and 
remained low: 3.1±2.5 at 2y and 2.5±2.2 at 7y, while ASDAS also improved (3.9±0.7 
at baseline, 1.8±0.9 at 2y, 1.6±0.8 at 7y), all p<0.001. From the 10 dropouts, only 
5 patients discontinued treatment due to adverse events. Patients who completed 
the study had lower baseline BASFI scores vs. patients who discontinued. No other 
clinical parameter at baseline could predict any long-term outcome. 
Conclusions: This study confirms the clinical efficacy and safety of etanercept in 
patients with active AS over 7y of continuous treatment. After 7y, more than half of 
the initially treated patients remained on anti-TNF therapy, and 1/3 were in partial 
remission. 
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DISEASE BURDEN IS COMPARABLE IN NON-RADIOGRAPHIC 
AXIAL SPONDYLOARTHRITIS AND ANKLOYSING SPONDY-
LITIS PATIENTS: TREATMENT IMPLICATIONS

Sieper J.1, van der Heijde D.2, Elewaut D.3 , Pangan A.L.4, Anderson J.4

1Charité Universitätesmedizin, Berlin, Germany; 2Leiden University Medical Center, 
Leiden, The Netherlands; 3Ghent University Hospital, Ghent, Belgium; 4Abbott, 
Abbott Park, USA

Introduction/Aim: To compare disease characteristics of non-radiographic axial 
SpA (nr-axSpA) and ankylosing spondylitis (AS) patients from registries and rand-
omized clinical trials (RCTs) with adalimumab.
Methods: Registries [German SpA Inception Cohort (GESPIC) and Kiltz] included 
both patients with AS and nr-axSpA. Adalimumab RCTs included the ATLAS study 
in AS, and the ABILITY-1 and Haibel studies in nr-axSpA. RCT patients had pre-
specified levels of disease and inadequate response to NSAIDs.
Results: Mean age was similar but there were more female nr-axSpA patients com-
pared with AS. Similar levels of disease activity were seen between nr-axSpA and 
AS (Table). 



639

Eighth International Congress on Spondyloarthritis    Poster Presentations

 Registries RCTs
 
 GESPIC1 GESPIC1 GESPIC1 Kiltz2 Kiltz2 ATLAS ABILITY-1 Haibel
 All AS AS nr-axSpA AS nr-axSpA AS3 nr-axSpA4 nr-
  ≤5 yrs ≤5 yrs     axSpA5 
 
 n=236 n=119 n=226 n=56 n=44 n=315 n=185 n=46

Abnormal 51.9 49.6 29.8 N/A N/A 67.6 35.7 37.8 
   CRP, % 
BASDAI 0–10, 4.0 4.0 3.9 4.2 3.6 6.3 6.5 6.3 
   mean 
Patient GA, 5.0 5.0 4.9 4.6 4.0 6.4 6.8 6.6 
   VAS 0–10, 
   mean  
Provider GA, 4.5 4.4 3.6 3.5 2.7 5.8/5.6  5.7  5.9 
   VAS 0–10, 
   mean 
Total back N/A N/A N/A N/A N/A 6.5 6.9 N/A 
   pain, VAS 
   0–10, mean  
Total pain, 5.0 4.8 4.8 4.7 4.0 N/A  6.8 7.2 
   VAS 0–10, 
   mean 

1Rudwaleit et al. Arthritis Rheum 2009;60:717; 2Kiltz et al. Ann Rheum Dis 2011;70(Sup-
pl3):521; 3van der Heijde et al. Arthritis Rheum 2006;54:2136; 4Sieper et al. Arthritis Rheum 
2011;63(Suppl):S970; 5Haibel et al. Arthritis Rheum 2008;58:1981.

Conclusions: Disease burden is comparable between nr-axSpA and AS, suggesting 
these patients can present with similar signs and symptoms requiring treatment 
regardless of radiographic damage.
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SUSTAINED EFFICACY OF ADALIMUMAB IN NON-RADIO-
GRAPHIC AXIAL SPONDYLARTHRITIS: WEEK 68 RESULTS 
FROM ABILITY 1 

Sieper J.1, van der Heijde D.2, Dougados M.3, Van den Bosch F.4, Goupille P.5, 
Sarkar S.6, Pangan A.L.6

1Charité Universitätsmedizin, Berlin, Germany; 2Leiden University Medical Center, 
Leiden, The Netherlands; 3Hospital Cochin, Paris, France; 4Ghent University    
Hospital, Ghent, Belgium; 5CHRU de Tours, Hôpital Trousseau, Tours, France; 

6Abbott, Abbott Park, USA

Introduction/Aim: Adalimumab (ADA) reduced the signs and symptoms of non-
radiographic axial spondyloarthritis (nr-axSpA) at week 12.1 This post-hoc analysis 
explored long-term efficacy and safety of ADA in patients with nr-axSpA.
Methods: ABILITY-1 is an ongoing double-blind, randomized, controlled trial in 
nr-axSpA patients (fulfilling ASAS axial SpA criteria but not modified New York 
criteria for AS) who had an inadequate response, intolerance, or contraindication 
to NSAIDs. The 12-week, double-blind period was followed by an open-label ex-
tension for up to 144 weeks. Clinical responses at week 68 were summarized by 
observed and non-responder imputation (NRI) analyses.
Results: 144 patients had data available for the week 68 analysis (69/91 from ADA, 
75/94 from original placebo). Efficacy is sustained with long-term ADA therapy up 
to week 68 (Table). As of week 68 (193.3 patient-years of ADA exposure), there 
were 3 serious infections including 1 case of tuberculosis, 1 death due to suicide, 
but no malignancies, demyelinating diseases, or lupus-like syndromes. 

Table. Week 68 Clinical Responses.
 
 Completersa Any ADAb

 (n=144) (n=183)
 % %

ASAS20 80 63
ASAS40 67 52
ASAS 5/6 49 39
ASAS partial remission 36 28
ASDAS inactive disease 47 37
BASDAI50 65 51

aObserved. bAll patients with ≥1 dose of blinded or open-label ADA; Non-responder imputation. 
ASAS: Assessment of SpondyloArthritis international society; ASDAS: ankylosing spondylitis 
disease activity score; BASDAI: Bath ankylosing spondylitis disease activity index.

Conclusions: Among patients who remained on ADA, sustained clinical improve-
ment was noted beyond week 12, and safety data were consistent with what has 
been shown in other trials of ADA. These long-term data support a continued favo-
rable benefit:risk profile for the use of ADA in nr-axSpA.
Reference: 1. Sieper J, et al. Arthritis Rheum 2011;63:S970−1.
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INCREASE IN BONE MINERAL DENSITY AND DECREASE IN 
WNT3A, OPG, CTX-I AND OSTEOCALCIN IN ANKYLOSING 
SPONDYLITIS TREATED WITH ALENDRONATE

Forsblad-d’Elia H., Nurkkala M., Zetterberg K., Klingberg E., Carlsten H. 
Center for Bone and Arthritis Research, Dept. of Rheumatology and Inflammation 
Research, Gothenburg, Sweden

Introduction and Aims: Ankylosing spondylitis (AS) is associated with increased 
prevalence of osteoporosis and vertebral fractures and also with enhanced patho-
logical new bone formation resulting in syndesmophyte formation in spine. The 
knowledge of pharmacological treatment of osteoporosis in AS is limited. The aims 
were to investigate the effects of alendronate, 70 mg once weekly, and a daily dose 
of 500-1000 mg calcium and 400-800 IE vitamin D3 on BMD and biomarkers of 
bone metabolism in a 2-year non-controlled prospective trial.
Patients and Methods: AS patients with BMD < -2.5 SD, T-score in lumbar spine 
and/ or hip alternatively BMD < -2.0 SD in addition to at least one fragility fracture 
were included. Patients were investigated by DXA at baseline and annually there-
after. Blood-samples were obtained at baseline, after 1, 3, 6, 12, 18 and 24 months 
in the morning after an overnight fast. Serum levels of the biomarkers Wingless 
proteins (Wnt3a), Dickkopf-1 (Dkk-1), sclerostin, soluble receptor activator of nu-
clear factors-κΒ ligand (sRANKL), osteoprotegerin (OPG), degradation product of 
C-terminal telopeptides of Type-l collagen (CTX-I) and osteocalcin were measured 
by ELISA. 
Results: Sixteen patients (50% women), mean age 56.1±12.8 years, disease dura-
tion 18.7±11.4 years, median BASDAI score 4.2 range (1.3-8.1) and BASMI 4.4 
(1.0-6.6) were included. BMD increased by 9.9±5.7 % (p=0.003) in lumbar spine, 
3.0±3.3 % (p=0.016) in total hip and by 4.2±13.5 % (NS) in distal radius. Wnt3a 
decreased from median 3.88 range (2.93-6.21) ng/ml to 1.74 (1.08-2.84) ng/ml 
(p<0.001), OPG from 4.07 (2.08-7.78) pmol/l to 3.06 (1.35-4.54) (p<0.001), CTX-
I from 0.50 (0.16-1.34) ng/ml to 0.18 (0.07-0.41) ng/ml (p<0.001) and osteocalcin 
decreased from 20.11 (11.55-59.78) ng/ml to 7.94 (5.63-14.13) ng/ml (p<0.001).
Conclusion: Treatment with alendronate during 2 years indicated a down regula-
tory effect on both osteclasts and osteblasts and resulted in a large increase in BMD 
in lumbar spine and total hip in osteoporotic AS patients.
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DOUBLE-BLIND, PLACEBO-CONTROLLED TRIAL OF EFFICACY 
AND SAFETY OF INFLIXIMAB+ NAPROXEN VS. NAPROXEN IN 
PATIENTS WITH EARLY, ACTIVE AXIAL SPONDYLOARTHRITIS 
TREATED WITH SUBMAXIMAL NSAIDS: INFAST PART I

Sieper J.1, Lenaerts J.2, Wollenhaupt J.3, Mazurov V.I.4, Myasoutova L.5, Park S.6, 
Song Y.7, Yao R.8, Chitkara D.8, Vastesaeger N.9 on behalf of all INFAST Inves-
tigators
1Charité, University Medicine Berlin, Berlin, Germany; 2Reuma-instituut, Hasselt, 
Belgium; 3Schön-Klinik, Hamburg, Germany; 4St. Petersburg Medical Academy, St 
Petersburg; 5Kazan State Medical University, Kazan, Russia; 6Catholic University 
of Korea, Seoul; 7Seoul National University, Seoul, South Korea; 8Merck Sharp and 
Dohme, Kenilworth, NJ, USA; 9Merck Sharp and Dohme, Brussels, Belgium

Background: Efficacy of anti–tumor necrosis factor (TNF) therapy in patients with 
axial spondyloarthritis (SpA) has been tested only in patients who are refractory to 
NSAID therapy.
Objectives: To determine whether combination infliximab (IFX)+NSAID therapy 
is superior to NSAID monotherapy for reaching clinical and MRI remission in pa-
tients with early, active axial SpA who were naïve to NSAIDs or had a submaximal 
dose of NSAIDs.
Methods: INFAST was a double-blind, randomized controlled trial of IFX in bio-
logic-naïve patients 18–48 years of age with early, active axial SpA (Assessment 
in Ankylosing Spondylitis [ASAS] criteria, disease duration ≤3 years with chronic 
back pain and active inflammatory lesions of the sacroiliac [SI] joints on MRI). 
Patients naïve to NSAIDs or treated with a submaximal dose of NSAIDs were ran-
domized (2:1) to receive 28 weeks of treatment with either IV IFX 5 mg/kg (weeks 
0, 2, 6, 12, 18, and 24)+naproxen (NPX) 1000 mg/d or IV placebo (PBO)+NPX 
1000 mg/d. The primary endpoint was the proportion of subjects meeting ASAS 
partial remission criteria at week 28. ASAS-20 and ASAS-40 responses were also 
assessed. Treatment group differences were analyzed using Fisher exact tests. MRI 
lesions of spine and SI joints were also evaluated. 
Results: In preliminary results, 106 patients were randomized to IFX+NPX and 
52 to PBO+NPX. At baseline, mean BASDAI scores (100 mm VAS) were 64.4 
(SD=15.37) mm and 63.0 (SD=15.43) mm and HLA-B27–positive statuses were 
82.1% and 90.4% in the IFX+NPX and PBO+NPX groups, respectively. At week 
28, ASAS partial remission, ASAS-40, and complete absence of MRI lesions 
(spine+SI joints [MRI remission] and SI joints alone) were achieved by significant-
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ly greater percentages of patients in the IFX+NPX group than in the PBO+NPX 
group (Table I). 

Table I. Patients with partial remission, response, and absence of MRI lesions at Week 28.
 
 IFX+NPX PBO+NPX p-value
 n (%) n (%)
 (n=105) (n=51) 

ASAS partial remission 65 (61.9) 18 (35.3) 0.0021
ASAS-40 response 79 (75.2) 29 (56.9) 0.0263
ASAS-20 response 85 (81.0) 37 (72.5) 0.3011

Complete absence of MRI lesions    
SI  29 (27.6) 3 (5.9) 0.0013
Spine+SI  19 (18.1) 0  0.0004

Serious adverse events were reported in 5 (4.8%) patients in the IFX+NPX group (possibly 
related to study medication in 3 [2.9%] patients) and 3 (5.8%) patients the PBO+NPX group 
(possibly related in 2 [3.8%] patients). No deaths occurred.

Conclusions: 62% of patients with early, active axial SpA reached clinical remis-
sion with IFX+NPX vs 35% with NPX alone; clear superiority of combination 
therapy over NPX monotherapy was also evident for ASAS-40, but not ASAS-20, 
response. MRI remission was achieved with combination treatment but not NPX 
alone. The safety profile was consistent with that of other anti-TNF biologics.
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A RANDOMIZED, OPEN-LABEL STUDY TO EXPLORE        
WHETHER PARTIAL REMISSION CAN BE MAINTAINED WITH 
NAPROXEN OR NO TREATMENT IN PATIENTS WITH EARLY, 
ACTIVE  AXIAL  SPONDYLOARTHRITIS: INFAST PART II 

Sieper J.1, Lenaerts J.2, Wollenhaupt J.3, Mazurov V.I.4, Myasoutova L.5, Park S.6, 
Song Y.7, Yao R.8, Chitkara D.8, Vastesaeger N.9, on behalf of all INFAST Inves-
tigators
1Charité, University Medicine Berlin, Berlin, Germany; 2Reuma-instituut, Hasselt, 
Belgium; 3Schön-Klinik, Hamburg, Germany; 4St. Petersburg Medical Academy, 
St. Petersburg; 5Kazan State Medical University, Kazan, Russia; 6Catholic Univer-
sity of Korea, Seoul; 7Seoul National University, Seoul, South Korea; 8Merck Sharp 
and Dohme, Kenilworth, NJ, USA; 9Merck Sharp and Dohme, Brussels, Belgium

Background: In patients with axial spondyloarthritis (SpA) who have achieved 
partial remission, it is unclear whether continuous treatment with NSAIDs is supe-
rior to stopping treatment.
Objectives: To investigate whether continued treatment with naproxen (NPX) was 
superior to discontinuing all treatment in order to maintain disease control for 6 
months in early, active axial SpA patients who were in partial remission after 28 
weeks of therapy with either infliximab (IFX)+NPX or placebo+NPX.
Methods: Part I of INFAST was a double-blind, randomized controlled trial of 
IFX in biologic-naïve patients 18–48 years of age with early, active axial SpA. 
Patients were randomized (2:1) to receive 28 weeks of treatment with either IV IFX 
5 mg/kg (weeks 0, 2, 6, 12, 18, and 24)+NPX 1000 mg/d or IV placebo+NPX 1000 
mg/d. In Part II of INFAST, patients who had achieved Assessment in Ankylosing 
Spondylitis (ASAS) partial remission at week 28 continued in Part II of the study 
with no IFX treatment. These patients were randomized in a 1:1 ratio to continue 
on NPX or to stop NPX until week 52. Patients from the 2 treatment arms in Part 
I were equally balanced over the 2 groups in Part II. The outcome explored was 
the proportion of subjects who maintained ASAS partial remission at week 52; 
detection of a treatment group difference in this small sample size would require 
large differences (>40%) for statistical significance. Treatment group differences 
were analyzed using Fisher exact tests. MRIs of spine and sacroiliac (SI) joints at 
baseline (week 28) and week 52 were used to assess inflammation. Patients with 
flares (BASDAI ≥30 mm [on a 100 mm VAS] during 2 consecutive visits within 
1–3 weeks) had a final MRI and were discontinued.
Results: In preliminary results, 41 patients were randomized to NPX and 41 to 
no treatment in Part II of INFAST. Mean BASDAI scores (on a 0–100 VAS) at 
the start of follow-up were 7.1 (SD=6.63) mm and 6.2 (SD=6.99) mm in the NPX 
and no-treatment groups, respectively. At week 52, similar numbers of patients in 
the NPX group (19/40, 47.5%) and the no-treatment group (16/40, 40.0%) met 
the ASAS partial remission criteria, p=0.6525. Complete absence of lesions on 
MRI was achieved by similar numbers of patients in the NPX and no-treatment 
groups for combined spine and SI lesions (2.5% vs 2.5%), SI lesions alone (7.5% 
vs 10.0%), and spine lesions alone (50.0% vs 40.0%), all p>0.5. Few flares were 
experienced by patients during follow-up treatment (NPX, 1/40, 2.5% vs no treat-
ment, 3/40, 7.5%; p=0.6153). During the follow-up period, 1 serious adverse event 
was reported in the no-treatment group. No deaths occurred.

Conclusions: ASAS partial remission was maintained at week 52 by 47.5% of 
patients who stayed on NPX therapy and 40.0% of patients in whom all treatment 
(IFX and NPX) was stopped. 
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EFFICACY AND SAFETY OF ADALIMUMAB FOR THE TREAT-
MENT OF PERIPHERAL ARTHRITIS IN SPONDYLOARTHRITIS 
PATIENTS WITHOUT ANKYLOSING SPONDYLITIS OR PSORI-
ATIC ARTHRITIS

Paramarta J., De Rycke L., Heijda T., Ambarus C., Vos K., Dinant H., Tak P.P., 
Baeten D.
Dept. of Clinical Immunology and Rheumatology, Academic Medical Center/   
University of Amsterdam, The Netherlands

Introduction/Aim: Within the spondyloarthritis (SpA) spectrum, TNF-blockade is 
effective for the treatment of ankylosing spondylitis (AS), psoriatic arthritis (PsA), 
and axial non-radiographic SpA. This study aimed to assess the efficacy and safety of 
adalimumab in patients with peripheral SpA not fulfilling the criteria for AS or PsA.
Methods: Forty patients with active peripheral SpA fulfilling the ESSG or Amor 
criteria but not the AS or PsA criteria were included in a randomized, double-blind, 
placebo-controlled trial. Patients were treated 1:1 with adalimumab or placebo for 
12 weeks, followed by an open label extension up to week 24. Safety and efficacy 
were assessed every 6 weeks, with as primary endpoint the patient’s global assess-
ment of disease activity at week 12.
Results: Adalimumab, but not placebo, induced a significant improvement of the 
patient’s and physician’s global assessment of disease activity, swollen joint count, 
BASDAI, ASDAS and inflammatory parameters at week 12. A similar improve-
ment was seen upon adalimumab treatment from week 12 to 24 in the patients 
originally randomized to placebo, whereas the clinical response was maintained or 
even augmented at week 24 in the patients originally randomized to adalimumab. 
These data were confirmed by direct comparison of the adalimumab and placebo 
group: adalimumab treated patients had significantly lower disease activities com-
pared to placebo at week 6 and week 12. ASDAS inactive disease and BASDAI50 
responses were met in 42% of adalimumab group versus 0-5% in the placebo group 
at week 12, and were further increased at week 24. Quality of life scores signifi-
cantly improved upon adalimumab treatment. The number of adverse events was 
not different between the adalimumab and placebo group. 
Conclusions: Adalimumab is effective and safe in SpA patients with active periph-
eral arthritis, also in those patients not fulfilling the AS or PsA criteria.
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ADALIMUMAB SIGNIFICANTLY REDUCES RECURRENCE 
RATE OF ANTERIOR UVEITIS IN PATIENTS WITH ANKYLOS-
ING SPONDYLITIS 

Van Denderen J.C.1, Visman I.M.1, Nurmohamed M.T.1,2, Suttorp-Schulten M.S.A.3, 
Van der Horst-Bruinsma I.E.1,2

1Dept. of Rheumatology, Jan van Breemen Research Institute Reade; 2VU Universi-
ty Medical Center; 3Dept. of Ophtalmology, OLVG, Amsterdam, The Netherlands

Introduction: 30-40% of AS patients suffers from acute anterior uveitis (AAU) 
attacks. Objective: To examine whether the use of adalimumab decreases the fre-
quency of attacks of AAU in patients with AS, who receive this treatment due to 
their spinal disease activity. 
Method: Consecutive AS patients, who were treated for at least 12 weeks with 40 
mg of adalimumab every other week were enrolled. The number of attacks of AAU 
in the year before start and during adalimumab treatment was assessed by ophthal-
mological controls at baseline and yearly thereafter.
Results: In total 77 patients were enrolled of whom 67 (87%) were seen by the 
ophthalmologist at baseline and 44 (57%) during follow-up. The other data were 
retrieved from protocol visits to the research physician. Out of these 77 patients: 51 
(66%) did not have attacks of uveitis in the year before (and during) treatment, 16 
(21%) had uveitis before, but not during treatment, 10 (13%) had attacks of uveitis 
before and during treatment. No one developed uveitis for the first time during 
adalimumab treatment.
In total 26 patients (34%) suffered from recurrent flares of uveitis in the year before 
start of adalimumab treatment, with a median of 2.0 uveitis attacks per year (IQR: 
1.0-3.5). The median follow-up period of all patients was 1.74 years (IQR: 0.80-
2.57). During follow-up, only 10 patients (13%) had attacks of uveitis with a me-
dian of 0.56 uveitis attacks per year (IQR: 0.30-0.75). This constitutes a 62% drop 
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in the number of patients with uveitis attacks. The number of patients with uveitis 
as well as the number of attacks/year dropped significantly (p<0.0001).
Conclusion: A significant and substantial reduction of recurrence rate of flares of 
anterior uveitis during adalimumab treatment was found. The majority (87%) of pa-
tients remained completely free of uveitis attacks for the entire follow-up period.
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EUROPEAN ANKYLOSING SPONDYLITIS (AS) INFLIXIMAB 
COHORT (EASIC) LONG-TERM EXTENSION: EFFICACY AND 
SAFETY OF INFLIXIMAB OVER A TIME PERIOD OF MORE 
THAN 7 YEARS IN PATIENTS WITH AS

Heldmann F., Baraliakos X., Brandt J., van der Horst-Bruinsma I.E., Landewé R., 
Sieper J., Burmester G., van den Bosch F., de Vlam K., Gaston H., Gruenke M., 
Appelboom T., Emery P., Dougados M., Leirisalo-Repo M., Breban M., Braun J. 
Rheumazentrum Ruhrgebiet Herne, Germany on behalf of EASIC research group

Introduction/Aim: The knowledge on long-term efficacy and safety of anti-TNF 
therapy in AS over longer time is limited.
Methods: 71 patients from EASIC were included in this extension, all receiving 
infliximab 5 mg/kg/6-8 weeks for another 96 weeks, resulting to treatment of >7 
years. All adverse events (AE), serious adverse events (SAE) and drop-outs were 
recorded. We analyzed mean BASDAI, BASFI, patients with low BASDAI (≤3), 
CRP and enthesitis indexes. 
Results: 64 patients (90.1%) completed 7y, while 3 discontinued (1 loss of re-
sponse, 1 infection and 1 basal cell carcinoma), 1 was lost to follow-up and 3 with-
drew consent. The mean BASDAI for completers was 2.4±1.7 with 42/64 (65.6%) 
showing low BASDAI. Three out of 6 patients with premature withdrawal showed 
BASDAI levels > 4 at last visit. Mean CRP for completers was 4.9±5.9 mg/l at last 
study visit. Enthesitis scores showed no enthesitis in 81% of patients. The mean 
BASFI of completers was 3.1±2.0. A total of 476 AE occurred in 63/71 patients 
(88.7%), 61 of which (96.8%) showed >1 AE, most commonly infections (35.1% 
of all AEs). There were 13 SAEs: 2 malignancies (1 basal cell carcinoma with 
discontinuation of the study, and 1 of skin melanoma where the patient decided to 
continue treatment because of the favourable infliximab effect). No opportunistic 
infections occurred. The other SAEs were considered unrelated to study drug. 
Conclusion: Treatment with infliximab was efficacious and safe for AS patients 
over a time period of >7 years. The majority of the AEs were infections. There were 
no serious infections and no deaths. The two cases of skin malignancy are in line 
with reports from other registries. 
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EFFICACY AND SAFETY OF ADALIMUMAB IN CHINESE 
ADULTS WITH ACTIVE ANKYLOSING SPONDYLITIS

Huang F.1, Gu J.2, Zhu P.3, Bao C.4, Xu J.5, Xu H.6, Wu H.7, Wang G.8, Shi Q.9, 
Andhivarothai N.10, Anderson J.10, Pangan A.10

1Chinese PLA General Hospital, Beijing; 2Third Affiliated Hospital of Sun Yat-sen 
University, Guangzhou; 3Xijing Hospital of 4th Military Medical University, Xi’an; 
4Renji Hospital of Shanghai Jiao Tong University School of Medicine, Shanghai; 

5First Affiliated Hospital of Anhui Medical University, Hefei; 6Changzheng Hos-
pital of 2nd Military Medical University, Shanghai; 7Second Affiliated Hospital 
Zhejiang University College of Medicine, Hangzhou; 8China-Japan Friendship 
Hospital, Beijing; 9Peking Union Medical College Hospital, Beijing, PRC; 10Ab-
bott Laboratories, Abbott Park, IL, USA

Introduction: Efficacy and safety of tumor necrosis factor-α inhibitors have been 
demonstrated in patients with ankylosing spondylitis (AS) in Western populations. 
This study is the first to evaluate efficacy and safety of adalimumab in Chinese 
patients with AS.
Methods: Patients with active AS and inadequate response or intolerance to ≥1 
nonsteroidal anti-inflammatory drug were randomized to subcutaneous adalimu-
mab (n=229) 40 mg or placebo (n=115) every other week (EOW) for 12 weeks, 
followed by open-label adalimumab 40 mg EOW for 12 weeks at 9 study sites 
in China. The primary endpoint was the percentage of patients meeting the As-
sessment in Spondyloarthritis International Society (ASAS20) response criteria at 
week 12. Abbott sponsored the study (NCT01114880).
Results: At week 12, the percentage of adalimumab-treated patients achieving 
ASAS20 was 67.2% vs 30.4% for placebo (p<0.001). A significant difference in 
the percentage of ASAS20 responders was seen as early as week 2 (42.8% vs 6.1%, 
respectively; p<0.001). Other assessments of disease activity, spinal mobility, in-
flammation, pain, and quality of life were also significantly better at week 12 in 

adalimumab-treated patients compared with placebo. No cases of malignancy, lym-
phoma, demyelinating disease, or lupus-like syndrome were reported during the 
study. Tuberculosis was reported in 1 patient.
Conclusion: Similar to results from trials with Western AS patients, adalimumab 
rapidly reduced AS signs and symptoms in adult Chinese patients with active dis-
ease and was generally well tolerated through 24 weeks.
Conflicts of Interest/Disclosures: NA, JA, and AP are employees of and share-
holders in Abbott Laboratories; the other authors have no conflicts to declare. Med-
ical writing assistance was provided by Erin P. Scott, PhD, of Complete Publication 
Solutions, LLC, and was funded by Abbott.
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USE OF DMARDs AND ANTI-TNFs IN TREATMENT OF ANKY-
LOSING SPONDYLITIS AT A UNIVERSITY HOSPITAL

Relas H.1, Kautiainen H.2,3, Puolakka K.4, Leirisalo-Repo M.1,5

1Dept. of Rheumatology, Helsinki University Central Hospital, Helsinki; 2Unit of 
Family Practise, Central Finland Central Hospital, Jyväskylä; 3Unit of Primary 
Health Care, Kuopio University Hospital; 4Dept. of Medicine, Lappeenranta Cen-
tral Hospital, Lappeenranta; 5Institute of Clinical Medicine, University of Helsinki, 
Helsinki, Finland

Introduction: Sulfasalazine (SSA) is used widely as a second-line treatment of 
ankylosing spondylitis (AS) after non-steroidal anti inflammatory drugs (NSAIDs) 
in Finland. Methotrexate (MTX) may be used as an alternative to SSA primarily in 
peripheral AS although its efficacy in AS has been questioned.
Aim: The objective of the study was to evaluate the initial use of disease-modifying 
anti-rheumatic drugs (DMARDs) or tumour necrosis factor (TNF) inhibitors and 
drug survival in AS patients at Helsinki University Central Hospital (HUCH).
Materials and Methods: From 2005 through 2009, all incident AS patients were 
identified in the hospital register. Index day was defined as the date of AS diagnosis. 
Medication and clinical data of the patients were evaluated until the end of 2010.
Results: A total of 176 patients were identified. DMARDs were prescribed to 165 
patients. No one received TNF inhibitors at baseline. SSA was the first DMARD for 
157 (95%) patients whereas the rest received MTX. The mean follow-up time was 
3.8 years. At the baseline, Bath AS Disease Activity Index (BASDAI) was 4.1 (1.8) 
and decreased by -1.6 (95% CI 2.2-1.1, p<0.001, n=46) during DMARD treatment. 
Twenty-eight (17%) patients became eligible for reimbursement of TNF-inhibitors 
and an anti-TNF was instituted. This was predicted by peripheral disease, as well 
as higher ESR and CRP at baseline. 
Conclusion: Most incident AS patients do fairly well with DMARDs but the 
proportion of the patients needing anti-TNF treatment grows over time. Use of 
DMARDs may reduce or postpone the need for anti-TNF treatment in AS.
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PREDICTIVE FACTORS OF RESPONSE AT 12 WEEKS IN PA-
TIENTS WITH ANKYLOSING SPONDYLITIS STARTING BIO-
LOGICAL THERAPIES - RESULTS FROM THE PORTUGUESE 
REGISTER - REUMA.PT

Ramiro S.1,2, Machado P.3,4, Roque R.2, Santos H.5, Polido-Pereira J.6, Peixoto D.7, 
Duarte C.3, Pimentel-Santos F.8, Silva C.5, Fonseca J.E.6, Teixeira F.7, Marques A.3, 
Araújo F.8, Branco J.8, da Silva J.A.P.3, Costa J.7, Pereira da Silva J.6, Miranda L.5, 
Canas da Silva J.2, Canhão H.6, van Tubergen A.9, van der Heijde D.4, Landewé 
R.1, Santos M.J.2

1AMC, Amsterdam, The Netherlands; 2HGO, Almada; 3HUC, Coimbra, Portugal; 
4LUMC, Leiden, The Netherlands; 5IPR, Lisboa; 6CHLN, Lisboa; 7CHAM, Ponte 
de Lima; 8CHLO, Lisboa, Portugal; 9MUMC, Maastricht, The Netherlands

Background: Identifying predictors of response to biological therapies in patients 
with AS is of utmost importance, especially in view of the costs and potential side 
effects of these agents.
Objectives: To determine baseline predictive factors of response to biological 
therapies at 12 weeks in patients with AS in daily clinical practice.
Methods: Patients with AS under biological therapy and followed in the Rheu-
matic Diseases Portuguese Register (Reuma.pt) with information at baseline and 
12 weeks were included in the analysis (n=197). Univariable followed by multi-
variable logistic regression analysis of baseline predictors of ASDAS (improve-
ment ≥1.1) and BASDAI response (improvement ≥2 units or ≥50%) was performed 
(forward selection). 
Results: ASDAS response at 12 weeks was predicted by male gender (OR 3.01, 
95%CI 1.20- 7.57), higher educational level (OR 1.11, 95%CI 1.01-1.21), lower 
back pain (OR 0.27, 95%CI 0.09-0.84) and higher ASDAS (OR 3.98, 95%CI 2.19-
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7.21). When ASDAS was removed from the baseline predictors, both younger age 
(OR 4.04, 95%CI 1.86-8.78) and higher CRP (OR 9.33, 95%CI 3.89-22.35) were 
significant predictors of ASDAS response. A BASDAI response was independently 
predicted by age (<40), gender (male), baseline BASDAI (per unit) or ASDAS (per 
unit) (depending on which was tested in the model).
Conclusions: Baseline disease activity, male gender and young age predict a re-
sponse at 12 weeks. The ASDAS predicts both ASDAS- and BASDAI response 
and the BASDAI only predicts BASDAI response. CRP is an important predictor 
of ASDAS response, but not of BASDAI response.
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THALIDOMIDE SIGNIFICANTLY IMPROVED PATIENT’S   
SLEEP, ANXIETY, DEPRESSION STATUS IN REFRACTORY                        
ANKYLOSING SPONDYLITIS

Zhang S.L., Li Y., Zhu J., Huang F.
Dept. of Rheumatology, Chinese PLA General Hospital, Beijing, China 

Introduction: Thalidomide has sedative, hypnotic and anxiolytic effects. Its ben-
eficial effect for refractory ankylosing spondylitis (AS) was believed to inhibition 
of TNF-α, IL-1 and IL-6 synthesis. The prevalence rates of sleep disturbances, 
anxiety and depression in AS patients are higher than the general population which 
have a closely relationship with elevated levels of TNF-α, IL-1, IL-6. This study 
was designed to evaluate the effects of thalidomide on sleep, anxiety and depres-
sion in patients with refractory AS.
Patients and Methods: In this 6-month case-control study, patients with refractory 
AS were recruited into this study. Thalidomide was started at 50mg per night and 
gradually increased to 150 mg/d before sleep. Sleep, psychological and physical 
status were assessed at baseline, 3 and 6 month. 
Results: A total of 35 patients and 30 healthy volunteers participated in the study. 
Sleep disturbances, anxiety and depression were found in 77.1%, 57.1% and 80 % 
of our patients at baseline. The scores of Pittsburgh Sleep Quality Index (PSQI), 
Self-rating anxiety scale (SAS) and Self-rating depression scale (SDS) were 
7.2±3.6, 51.7±9.4 and 55.1±9.5 respectively. The levels of PSQI, SAS, SDS, ESR 
and CRP in patients were significantly higher than those in control group at base-
line (p>0.05), but no difference at the sixth month (p<0.05). All Clinical param-
eters, included PSQI, SAS, SDS, BASDAI, BASFI, nocturnal pain, total back pain, 
fingertip-to-floor distance, morning stiffness, ESR and CRP, significantly declined 
at month 3 and 6 compared to initial levels (p<0.05). No statistically difference 
was found for BASMI (p>0.05). The scores of PSQI, SAS and SDS were 4.5±1.9, 
44.4±8.7 and 41.8±8.14, and the percentage of AS patients with sleep disturbances, 
depression and anxiety were 25.7%, 22.9% and 28.6% respectively at the end of 
sixth month.
Conclusion: Thalidomide showed beneficial effect for refractory AS patients with 
sleep disturbances, anxiety and depression. 
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DOSE REDUCTION OF TNF-α BLOCKING AGENTS IN 
ANKYLOSING SPONDYLITIS PATIENTS WITH STABLE LOW 
DISEASE ACTIVITY

Arends S.1,2, van der Veer E.3, Kamps F.B.S.1, Pool K.M.E.3, Brouwer E.1, 
Spoorenberg A.1,2 
1Dept. of Rheumatology and Clinical Immunology, University Medical Center 
Groningen; 2Dept. of Rheumatology, Medical Center Leeuwarden; 3Laboratory 
Medicine, University Medical Center Groningen, The Netherlands

Introduction: Tumor necrosis factor-alpha (TNF-α) blocking agents are effective 
in controlling inflammation and improving clinical assessments in patients with 
ankylosing spondylitis (AS). In view of the high costs and possible side effects, our 
aim was to investigate whether dose reduction of TNF-α blocking agents is pos-
sible without loss of effectiveness in AS patients in daily clinical practice.
Methods: Patients included in the Groningen Leeuwarden AS (GLAS) cohort 
with active disease (Bath AS disease activity index (BASDAI) ≥4) before start of 
anti-TNF-α treatment and stable (≥6 months) low disease activity (BASDAI <4) 
on conventional dose regime, who started with dose reduction were studied. Data 
concerning medication dose, reasons for changing medication dose, and disease 
activity were collected after 6, 12, 18, and 24 months of dose reduction.
Results: Between November 2005 and January 2011, 49 AS patients with stable 
low disease activity started with dose reduction of infliximab (n=8), etanercept 
(n=35), or adalimumab (n=6). 88% of these patients were male, mean age was 
46 years (SD±12), and mean duration of symptoms was 20 years (SD±10). Mean 
BASDAI was 1.8 (SD±1.1) at start of dose reduction, coming from 6.2 (SD±1.2) 

before start of anti-TNF-α treatment. In total, 71%, 54%, 47%, and 42% of the pa-
tients maintained on dose reduction after 6, 12, 18 and 24 months, respectively. The 
mean dose reduction was 37% (SD±11). Disease activity remained low (BASDAI 
<4) in 86% of the patients who continued dose reduction at 24 months. Of all 25 
patients who did not continue dose reduction, 23 (92%) returned to the conven-
tional dose regime and 2 (8%) patients stopped TNF-α blocking therapy (1 adverse 
events, 1 inefficacy due to antibody formation).
Conclusion: According to this observational cohort study, long-term dose reduc-
tion of TNF-α blocking agents is possible preserving low disease activity in a sub-
stantial number of AS patients.
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TREATMENT IN MONO-/OLIGO- AND POLYARTHRITIC PA-
TIENTS: A 5-YEAR STUDY ON THE SWEDISH EARLY PSORIAT-
IC ARTHRITIS COHORT (SWEPSA)

Lindqvist U.1, Husmark T.2, Aleniu G.M.3, Larsson P.T.4, Teleman A.5, Geijer M.6, 
Theander E.7

1Dept. of Medical Sciences, Rheumatology Division, Uppsala; 2Dept. of Rheumatol-
ogy, Falu Hospital, Falun; 3Dept. of Public Health and Clinical Medicine/Rheuma-
tology, Umea; 4Dept. of Rheumatology, Karolinska University Hospital Huddinge, 
Stockholm; 5Dept. of Rheumatology, Spenshult AB, Oskarstrom; 6Center of Medical 
Imaging and Physiology, University Hospital Lund, Lund; 7Dept. of Rheumatology, 
University Hospital, Malmo, Sweden

Introduction: The diverse features of psoriatic arthritis (PsA) with clinical clas-
sification changes over time and with difficulties to outline treatment recommenda-
tions cause suboptimal assessment. 
Patients and Methods: Patients with symptoms of PsA, referred within two years 
of onset were followed up according to program and classified by CASPAR. 
Results: At inclusion 47 % of 208 patients had mono-/oligoarticular (MO) disease 
and 42 % were classified as polyarticular (P). Nine percent had axial involvement, 2 
% were in remission (no tender or swollen joints, E-SR and CRP within the reference 
range). Thirty-three percent MO were treated with DMARD. At reclassification 80 
% remained MO patients and 18 % were in remission. Fifty-five % of P patients were 
treated with DMARD or/and anti-TNF. At reclassification 40 % had MO disease and 
8 % were in remission. Significantly more MO patients reached remission at followup 
compared to P patients (p=0.041). MO patients reached Minimal disease activity 
(MDA) more often compared to P patients at 5-year follow-up (p=0,047). Treatment 
with DMARD and/or TNF-alpha did not improve outcome MDA or remission. All 
P patients that reached remission were non-treated patients (p=0.006). There was a 
gender difference with more men reaching MDA (p=0.006) and remission (p=0.043) 
at 5-year follow-up, more frequent in patients before 40 years of age. 
Conclusions: The effects of treatment in early PsA patients in clinical practice are 
not clear-cut and need to be further evaluated.
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EFFICACY AND SAFETY OF LOW-DOSE INFLIXIMAB IN ANKY-
LOSING SPONDYLITIS

Schaufelberger C., Mörck B., Jacobsson L.
Dept. of Rheumatology, Sahlgrenska University Hospital, Göteborg, Sweden

Background: Ankylosing spondylitis (AS) is a chronic disease that may result in dis-
ability and reduction in quality of life. Several anti TNF-α agents have been shown 
to be efficient in patients with AS. In AS Infliximab (IFX) in combination with meth-
otrexate (MTX) seems to increase the efficacy of the therapeutic response.
Objectives: The objectives of this study were to assess the efficacy of low dose 
IFX combined with MTX in the treatment of AS that may have major cost-benefit 
implications for the use of IFX in AS.
Methods: An open label, retrospective study including 69 patients with active 
AS initiating treatment with IFX at the Rheumatology Department, Sahlgrenska 
University Hospital, Göteborg, Sweden from 2007 to 2011. All patients on TNF-α 
therapy are registered and followed in the National Swedish Quality (SRQ) regis-
ter. Primary outcome were the Bath AS disease activity indices (BASDAI).
Results: 69 patients, 72% men, median age 47.8 y(range 19-73y), BMI 26.1 and 
disease duration median 16y (range 1-44y), 67%with a history of peripheral arthri-
tis, 32% with a history of iritis were studied. Low dose IFX was given, mean dos-
age 212mg/2.6mg/kg, at mean 8 weeks interval. BASDAI at baseline was 4.8 (n 10) 
at follow up after 1 year, (n10) 2.5, at 2 years 1.8 (n10) at 5 years 1.8(n13) and at 
8 years 1.2. (n5) All patients were undergoing concomitant therapy with DMARD. 
Treatment survival: Of 69 patients starting therapy 10 discontinued during a me-
dian follow-up of 36months (1-104m). Reasons for the discontinuation were lack 
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of efficacy (6)or adverse events (2),moved to another country (1), died (1: brain 
tumor) In 2011(June) 59 patients were still on treatment with IFX.
Conclusion: Infliximab in low dose appears to be effective and well tolerated and 
yields adherence to therapy and low and stable disease activity in the followed AS 
cohort, which is comparable to that observed in randomised clinical trials using the 
5 mg/kg dosing.
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EFFECT OF LONG-TERM TNF BLOCKAGE ON LIPID PROFILE 
IN ANKYLOSING SPONDYLITIS PATIENTS

Moraes J.C.1, Souza F.H.C.1, Ribeiro A.C.M.1, Saad C.G.S.1, Calich A.L.1,      
Schainberg C.G.1, Silva C.A.2, Bonfa E.1

1Rheumatology Division, Hospital das Clínicas da Faculdade de Medicina da Uni-
versidade de São Paulo, São Paulo; 2Pediatric Rheumatology Division, Hospital das 
Clínicas da Faculdade de Medicina da Universidade de São Paulo, São Paulo, Brazil

Introduction: Ankylosing spondylitis (AS) patients have increased cardiovascular 
(CV) morbidity and mortality. Lipid profile plays an important role in development 
of CV disease and there are no data regarding prospective long-term evaluation of 
lipid profile in AS patients under TNF blockers.
Aims: to evaluate prospectively the long-term effect of anti-TNF therapy on lipid 
profile in AS patients and its possible association with clinical and disease para-
meters.
Materials and Methods: Thirty-seven consecutive AS patients, who were eligible 
to receive anti-TNF therapy, were prospectively enrolled. All patients were treated 
with TNF blockers, and they were evaluated for lipid profile, atherogenic index 
(AI), body mass index (BMI), waist circumference and disease parameters at base-
line and at 52 and 104 weeks after treatment. Patients using statins or with LDL-
cholesterol >160 mg/dL were considered at risk. 
Results: Prospective evaluation of lipid profile revealed a significant increase in lev-
els of LDL-cholesterol (98±27mg/dL vs. 109±30mg/dL vs 117±33mg/dL, p=0.029) 
and a trend for an increase in total cholesterol in the same period (168±33mg/
dL vs. 181±35mg/dL vs. 187±39mg/dL, p=0.057). No changes were found in the 
concentration of HDL-cholesterol (45 (37-58)mg/dL vs. 48 (42-61)mg/dL vs. 50 
(43-59)mg/dL p=0.20) and triglycerides (93 (75-133)mg/dL vs. 88 (72-118)mg/dL 
vs. 95 (76-125)mg/dL p=0.84) or in AI (3.7±1.1 vs. 3.7±0.9 vs. 3.8±1.0 p=0.87) 
was observed. The proportion of patients considered at risk remained unchanged 
(5.5% vs. 13.5% vs. 16.2%, p=0.24). BMI (26.0±4.6kg/m2 vs. 26.4±4.6kg/m2 vs. 
26.7±4.9kg/m2, p=0.78) and waist circumference (89.7±12.6cm vs. 92.1±12.2cm 
vs. 94.1±12.7cm, p=0.49) values remained stable throughout the study. Treat-
ment with anti-TNF improved all disease parameters: BASDAI (p<0.001), BASFI 
(p<0.001), ASQoL (p=0.004), C-reactive protein (p<0.001), and erythrocyte sedi-
mentation rate (p<0.001).
Conclusions: The novel demonstration that anti-TNF therapy has a long-term 
deleterious effect in LDL-cholesterol levels in AS patients, reinforces the recom-
mendation for a close monitoring and early intervention in this modifiable cardio-
vascular risk factor.
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ANTI-TUMOR NECROSIS FACTOR AGENTS MAY PREVENT 
CARTILAGE LOSS OF HIP IN PATIENTS WITH ANKYLOSING 
SPONDYLITIS

Lee S.H.1, Song R.1, Lee Y.A.2, Hong S.J.2, Yang H.I.1

1Dept. of Rheumatology, Hospital at Gang dong, Kyung Hee University, Seoul; 
2Dept. of Rheumatology, Medical Center, Kyung Hee University, Seoul, Korea

Objective: Anti-tumor necrosis factor (TNF) agents have been used in patients with 
ankylosing spondylitis (AS) who do not respond to anti-inflammatory or disease-
modifying antirheumatic drugs. Recently, it has been reported that anti-TNF agents 
not only prevent bone erosion but also delay cartilage loss in patients with rheuma-
toid arthritis. Therefore, we reviewed the effects of anti-TNF agents on cartilage in 
the hip joint, which is a synovial joint frequently affected in patients with AS. 
Methods: Through medical record review, we investigated patients who were diag-
nosed with AS according to the modified New York criteria and who were treated 
with anti-TNF-α agents for more than 12 months. We confirmed changes in hip 
joint space by comparing anteroposterior radiographs or computed tomography 
scans of the pelvis before and after treatment.
Results: A total of 99 patients were enrolled in this study. Eighty-five patients had 
no changes in hip joint space. The hip joint space decreased in 4 patients and in-
creased in 10 patients after treatment with anti-TNF agents. We analyzed the factors 
that might influence changes in hip joint space, including BASDAI, ASDAS, CRP, 
ESR, IgA, age, sex, and disease duration, before and after treatment. We found that 
none of these factors were statistically significant. 

Conclusion: This study suggests that anti-TNF agents have a protective effect on 
the destruction of hip cartilage in patients with AS. We suggest that a large prospec-
tive case-control study be conducted in the future to verify our findings. 
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THE EFFICACY OF TNF BLOCKADE WITH MTX THERAPY IN 
PATIENTS WITH TNF BLOCKADE RESISTANCE

Lee S.H.1, Song R.1, Kim S.2, Lee Y.A.2, Hong S.J.2, Yang H.I.1

Dept. of Rheumatology, Hospital at Gangdong, Kyung Hee University, Seoul; 
Dept. of Rheumatology, Medical Center, Kyung Hee University, Seoul, Korea

Introduction: This study aimed to assess the characteristics of ankylosing spond-
ylitis (AS) patients with TNF blockade resistance and the efficacy of TNF blockade 
therapy combined with methotrexate (MTX) in these patients.
Methods: This single-centre cohort study enrolled active AS patients from Jan-
uary 2007 to January 2012. These patients had incomplete therapeutic responses 
to standard therapy with non-steroidal anti-inflammatory drugs and sulfasalazine 
for a minimum period of 12 weeks and were treated with TNF blockade, including 
infliximab (IFX), adalimumab (ADL), or etanercept (ETN). We enrolled patients 
who showed good response after 12 weeks of TNF blockade treatment but showed 
decreased response during maintenance therapy. Patients with decreased response 
to TNF blockade, defined as increase in BASDAI score by >2 or 20% and in CRP 
by >20%, were treated with 7.5 mg/week of MTX, increased sequentially to 20 
mg/week until response was observed. The primary outcome was disease activity 
improvement, defined as decrease in CRP and BASDAI by >20%. 
Results: A total of 260 patients, including resistant patients, were treated with TNF 
blockade: 29 were IFX resistant; 13, ADL resistant; and 17, ETN resistant. In the IFX-
resistant group, 26 were treated with MTX and 9 (34.6%) achieved response. In the 
ADL-resistant group, 10 were treated with MTX and 8 (80%) achieved response. In 
the ETN-resistant group, 4 were treated with MTX and 3 (75%) achieved response.
Conclusion: Combined therapy with MTX and TNF blockade was efficacious for 
some AS patients resistant to TNF blockade monotherapy. This finding will facili-
tate the decision of whether to add MTX or switch to another TNF blockade therapy 
for TNF blockade therapy-resistant AS patients.
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SARCOPENIA REVERSAL IN ANKYLOSING SPONDYLITIS (AS) 
UNDER ANTI-TNF THERAPY: A 24-MONTH LONGITUDINAL 
ANALYSIS

Saad C.G.S., Barros M.A., Takayama L., Moraes J.C.B., Ribeiro A.C.M., Bonfa 
E., Pereira R.M.R.
Division of Rheumatology of Faculdade de Medicina da Universidade de São 
Paulo, São Paulo, Brazil 

Introduction: Sarcopenia is a syndrome characterized by progressive loss of skel-
etal muscle mass, which results in decreased muscle strength and impairment of 
physical and functional capacity. There are no data regarding this disorder in AS 
patients and the possible beneficial effect of anti-TNF therapy in this complication. 
Aim: To determine the frequency of sarcopenia in AS patients and the effect of 
anti-TNF treatment in this condition.
Materials and Methods: Thirty active AS patients were assessed at baseline (BL), 
6(6M), 12(12M) and 24 months(24M) after anti-TNF therapy. Patients were evaluat-
ed for clinical parameters and inflammatory markers. Physical activity remained sta-
ble during the study. Body weight and Body Mass Index(BMI) were also measured. 
Fat mass(FM), total lean mass(LM) and appendicular lean mass(ASM=sum of arms 
and legs) were analyzed by dual-energy X-ray absorptiometry(DXA). Sarcopenia 
was defined when the relative skeletal muscle mass index(RSMI=ASM/height2) was 
less than 5.45 kg/m2 for women and 7.26 kg/m2 for men(Baumgartner´s criteria).
Results: Sarcopenia was found in 16.6% of AS patients. There was a significant 
decrease in the frequency of sarcopenia with a complete reversion at 24 months 
(BL:16.6% vs. 6M:13.3% vs. 12M:6.6% vs. 24M:0%, p<0.001). This finding 
was paralleled by an increase of body weight (BL:72.65 kg vs. 6M:73.87kg vs. 
12M:74.65kg vs. 24M:75.01kg, p=0.007), BMI (p=0.038) and total lean mass 
(BL:52.56kg vs. 6M:53.19kg vs. 12M: 54.08kg vs. 24M:54.01kg, p=<0.001), par-
ticularly in the first 12 months of therapy (BL vs. 12 months, p<0.05). No differ-
ence was observed in fat mass (p>0.05) and percentage of fat mass (BL:24.14% 
vs. 6M:24.27% vs. 12M:54.08% vs. 24M:24.86%, p=0.146). BASDAI (p<0.001), 
BASFI (p=0.001) and AsQoL (p<0.001) improved during study period, with a sig-
nificant reduction in ESR (p<0.001) and CRP levels (p<0.001) after TNF therapy. 
Conclusion: The novel demonstration of anti-TNF induced recovery in sarcopenia 
reinforces its beneficial effect in muscle mass and functional capacity in AS pa-
tients, most likely associated with a reduction of inflammation. 
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TAPERING INFLIXIMAB IN ANKYLOSING SPONDYLITIS: CAN 
WE REDUCE COSTS?

Ávila-Ribeiro P.1, Vieira-Sousa E.1,2, Canhão H.1,2, Fonseca J.E.1,2

1Faculty of Medicine, University of Lisbon, Lisbon; 2Rheumatology and Metabolic 
Bone Diseases Department, Santa Maria Hospital, Lisbon, Portugal 

Introduction: The approved dose for infliximab (IFX) in the treatment of ankylosing 
spondylitis (AS) is 5mg/kg body weight every 6 weeks. Several studies have shown 
the 3mg/kg dose to be effective in a subgroup of AS patients but there is few pub-
lished evidence regarding other dose-reduction regimens, namely adjusting the inter-
val between doses and individualized dose adjustment. We analyzed AS patients dis-
ease activity upon increasing IFX administrations intervals on an individual basis.
Methods: The Rheumatic Disease Portuguese Register was used to select all pa-
tients diagnosed with AS, under IFX therapy for ≥4 months, followed at Santa 
Maria Hospital. All patients received IFX 5mg/kg at 0-2-6 weeks and thereafter at 
variable intervals, between 6 and 11 weeks, on an individual basis, determined by 
clinical judgement. Response to treatment was assessed using BASDAI and AS-
DAS. Clinical remission was defined as an ASDAS<1.3 for ≥4 months.
Results: 50 patients were followed for a mean time of 57±35 months. 11 patients 
(22%) were maintained on IFX every 6 weeks, 12 (24%) increased the interval 
between doses immediately after week 6 and 23 (46%) increased interval between 
doses after a mean time receiving IFX of 18.2±11.1 months. BASDAI improve-
ment (mean±SD) between starting IFX therapy and the last visit was of 3.7±2.8 
(6.3±1.7 to 2.6±2.3); 56% had met the BASDAI50 criteria. 65% of patients had 
achieved a BASDAI50 response at the time of physician decision to increase ad-
ministration intervals. 21 patients (42%) achieved remission, 21.5±28.1 months 
after starting IFX. Regarding these patients, 16 (76%) showed persistent remission, 
5 (24%) had recurrence of activity (ASDAS≥1.3), on average 12.9 months after 
remission; at the last visit 19 (90%) had ASDAS<1.3.
Conclusion: This study confirms that increasing IFX administration intervals can 
be performed in clinical practice in a subgroup of patient without worsening of 
disease activity. A high percentage of patients achieved remission (42%) and main-
tained it through follow-up (32%). 

P129

ANTI-TNF THERAPY SLOWS RADIOGRAPHIC PROGRESSION 
OF ANKYLOSING SPONDYLITIS AND OPPOSES THE EFFECTS 
OF SMOKING AND INFLAMMATION

Haroon N.1, Inman R.D.1, Learch T.2, Weisman M.3, Ward M.M.4, Reveille J.D.5, 
Gensler L.S. 6

1Rheumatology, University of Toronto, Toronto, Canada; 2Radiology and 3Rheuma-
tology, Cedars-Sinai Medical Center, Los Angeles, USA; 4Clinical Trials and Out-
comes Branch, National Institutes of Health, Bethesda, Canada; 5Rheumatology, 
University of Texas School of Medicine at Houston, Houston; 6Rheumatology, Uni-
versity of California, San Francisco, USA 

Introduction: The influence of anti-TNF therapy on radiographic progression in 
ankylosing spondylitis (AS) is not well established. We studied this effect on radio-
graphic progression in AS patients.
Methods: Patients with AS satisfying the modified New York criteria were enrolled 
from Canada (N=151) and USA (N=150). Patients with bamboo spine at baseline 
were excluded. Radiographs were done at an interval of at least 1.5 years and read 
by one reader for all US centers and by two readers for Toronto. Patients were fol-
lowed once (Toronto) or twice (USA) annually. Time-averaged BASDAI, ESR and 
CRP, NSAID and biologic indices (BI) were calculated. Full recommended dose of 
NSAID/ biologics taken for the entire period between x-rays would get a score of 
100. Total biologic exposure was calculated from the product of the BI and the years 
of exposure. Patients with mSASSS increase at a rate of 1 unit/year were considered 
progressors. T-test, Chi-square and logistic regression were done where applicable.
Results: The mean age of patients was 38.2±12.3 years (86% males and 94% HLA-
B27 positive) and the mean disease duration was 13.3±10.5 years. Among patients 
enrolled, 61% had never smoked and 17% stopped smoking in the period between 
X-rays. No baseline radiographic abnormality was seen in 50% patients and 31% 
showed progression at a minimum rate of 1 mSASSS unit/year. Males progressed 
faster (1.2 vs 0.5 mSASSS unit/year) with an odds ratio (OR) of 2.5 (95% CI: 
1.2-5.1; p=0.02). Smokers had an odds of progression of 2.2 (95% CI: 1.3-3.8; 
p=0.005). In the univariate model, gender, age of onset, smoking, baseline and 
time-averaged CRP and ESR, use of anti-TNF therapy, cumulative exposure of anti-
TNF and delay in starting anti-TNF were significantly associated with progression. 
NSAID use or NSAID index was not significant in the univariate analysis. In multi-
variate analysis, after adjusting for significant factors in the univariate analysis, the 
following variables remained significant: baseline CRP (β=1.02; p=0.03), baseline 
mSASSS (β=1.09; p=1x10-9) and use of anti-TNF treatment (β=4.2; p=1x10-4).
Conclusions: Baseline and persistent Inflammation is associated with radiographic 
progression. Anti-TNF therapy can slow the rate of radiographic progression in AS.
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