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 DECREASE OF BRACHIAL ARTERY ENDOTHELIAL-DE-
PENDENT FLOW-MEDIATED DILATION  CHARACTERIZES 
VERY EARLY SYSTEMIC SCLEROSIS (VEDOSS) PATIENTS
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Background. Endothelial dysfunction is a key feature of systemic sclerosis 
(SSc) preceding and potentially contributing via tissue ischemia to the wide-
spread fibrosis characteristic of this condition. Multiple studies have revealed an 
increased prevalence of large-vessel disease in patients with SSc. Recently new 
preliminary criteria for very early diagnosis of systemic sclerosis (VEDOSS) 
have been proposed. The aim of this study was to investigate the endothelial dys-
function through brachial artery endothelial-dependent flow-mediated dilation 
(FMD) in patients with Raynaud’s phenomenon (RP). 
Methods. 42 consecutive patients with RP were enrolled. Patients were divid-
ed into 3 study cohorts: patients with primary RP with normal capillaroscopic 
findings and without any autoantibodies (n=10), VEDOSS patients (n=8) and 
defined SSc patients(n=24), respectively. Ten gender and age matched healthy 
individuals were enrolled as control group. Demographic, clinical and immuno-
logical parameters have been collected at the beginning of the study. 11 out of 24 
(45.8%) SSc patients presented history of ulcers. Ultrasound assessment of FMD 
was performed in all RP subjects and in healthy subjects to evaluate endothelial 
dysfunction. VEGF, VEGF-RII, IL-6 and IL-6R plasma were determined through 
ELISA.
Results. FMD was significantly reduced in patients with SSc compared to 
healthy subjects and compared with primary RP patients(SSc:6.9±6.3% vs 
HS:18.6±7.0% and RP:10.2±5.2%; p<0.0001 and p=0.024 respectively). The 
impairment of FMD was comparable in VEDOSS patients and in SSc patients, 
but interestingly also the VEDOSS patients presented a significant reduction 
of FMD when compared with healthy controls and primary RP controls (VE-
DOSS:5.1±3.6% vs HS:18.6±7.0% and RP:10.2±5.2%; p<0.0001 and p=0.04 
respectively]. IL6 levels were significantly higher in patients with  SSC com-
pared to healthy controls,  primary RP and VEDOSS  patients (SSC:3.8±4.6% vs 
HS:2.0±3.0%,  RP:  0.9±0.4% and VEDOSS:1.8±1.3%; p=0.03, p<0.0001 and 
p=0.02 respectively). VEGF plasma level was increased in SSc patients com-
pared to healthy controls (SSC:26.6±38pg/ml vs HS:13.8±25.9pg/ml; p=0.05). 
Considering the clinical features of SSc patients no differences in cytokines lev-
els and in FMD emerged. IL6 plasma levels directly correlate with skin score 
value in SSc patients (R=0.41; p=0.03).  
Conclusions. An impairment of FMD was present in patients with RP, in particu-
lar in SSc and VEDOSS patients, suggesting a contemporary impairment of mi-
crovascular and macrovascular compartments in these patients. The deeper FMD 
impairment that characterized either SSc and VEDOSS patients, suggests that 
the endothelial dysfunction is already established since the early phases of the 
disease. However, the increased circulating levels of IL6 found in SSc patients, 
suggests its possible inflammatory action on endothelial dysfuction inducing SSc 
organ damage. 
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Background. Raynaud’s phenomenon (RP) can be the first symptom of a con-
nective tissue disease in children, in particular juvenile systemic scleroderma 
(JSSC) or systemic lupus erythematosis (SLE). However, the prevalence of RP in 
healthy school children has been shown to be as high as 15% (1). There are cur-
rently no guidelines or agreed management strategies amongst Paediatric Rheu-
matologists on how to differentiate primary from secondary RP or how often 
patients require evaluation.
Objectives. To develop consensus standards for good clinical practice for chil-
dren with RP.
Methods. A consensus meeting was organized in the frame of the PRES sclero-
derma working group. A nominal group technique was used. 75% consensus was 
defined as agreement.
Results. The following agreements were reached:
1. All patients with RP should be screened with an ANA test.
2. All ANA positive patients should be screened for scleroderma-specific anti-
bodies (e.g. anti-SCL 70 and anti- centromere antibodies).
3. All patients with RP should be investigated by capillaroscopy. Capillaroscopy 
will be classified into ‘normal’, ‘aspecific changes’ or ‘scleroderma pattern’.
4. All patients who have additional symptoms pointing to a definite connective 
tissue disease should be evaluated according to disease specific guidelines.
5. ANA-negative and capillaroscopy-negative patients should be followed-up at 
least every 6 months.
6. ANA positive patients without disease-specific antibodies and with negative 
capillaroscopy findings should be followed-up at least every 6 months.
7. ANA and disease-specific antibody positive patients should have organ specif-
ic evaluation according to symptoms, examination and relevant to that particular 
disease e.g. patients who are ANA and Scl-70 positive may need organ specific 
evaluation for JSSC as per the Juvenile systemic sclerosis inception cohort pro-
tocol (www.juvenile- scleroderma.com).
8. ANA-positive patients, who have no disease specific antibody but have posi-
tive capillaroscopy results, should be followed-up at least every 3 months.
9. ANA-negative patients with positive capillaroscopy result should be followed-
up at least every 6 months.
10. The group could not reach an agreement regarding treatment, due to a lack of 
data for the paediatric age group. The group agreed that implementation of adult 
recommendations for paediatric care might be reasonable, but robust paediatric 
trials are needed.
Conclusions. The group made a suggestion for a standard of good clinical prac-
tice for RP in children. Our aim is that this will facilitate a large multicentre 
prospective follow-up study of children with RP.
References
  1. Jones, GT, et al., Occurrence of Raynaud’s phenomenon in children ages 12-15 

years: prevalence and association with other common symptoms. Arthritis Rheum, 
2003. 48(12): p. 3518-21.
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Background. Systemic sclerosis (SSc) is a connective tissue disease of unknown 
etiology characterized by vasculopathy. Vascular injury occurs early in the course 
of disease, and previous studies suggest a primary role of anti-endothelial cell 
antibodies (AECA). The aim of the present study was to assess the association 
between AECA and the occurrence of severe vascular events in SSc patients.
Methods. Fifty-eight SSc patients with severe vascular manifestations (19 with 
digital ulcers and amputation, 36 with symptomatic pulmonary arterial hyperten-
sion and 3 with scleroderma renal crisis), 62 SSc patients without severe vascular 
manifestations (20 with diffuse cutaneous SSc, 22 with limited cutaneous SSc 
and 20 with SSc sine scleroderma) and 60 healthy controls were included in 
this study. Sera were examined for the presence of IgG-AECA, using a cellu-
lar enzyme-linked immunosorbent assay (Cyto-ELISA). Human umbilical vein 
endothelial cells (HUVEC) were used as antigenic substrate for Cyto-ELISA.
Results. Serum IgG-AECA levels in SSc patients with severe vascular manifes-
tations (p=0.0001) as well as in those without these manifestations (p=0.038) 
were significantly higher than in the control group. Subgroup analysis showed 
that only patients with digital ulcers and amputation (p=0.001) and those with 
symptomatic pulmonary arterial hypertension (p=0.019) had significantly higher 
levels of AECA compared to controls. The frequency of IgG-AECA was sig-
nificantly higher (29%) in patients with major vascular events (47% in patients 
with digital ulcers and amputation, 22% in patients with symptomatic pulmonary 
arterial hypertension and 0% in patients with scleroderma renal crisis) than in 
patients without these events (13%) (20% in patients with diffuse cutaneous SSc, 
14% in patients with limited cutaneous SSc and 5% in patients with SSc sine 
scleroderma) (p=0.041). Thirty-eight percent of patients with digital ulcers had 
these antibodies, versus 6% of those without digital ulcers (p=0.022).
Conclusion. The strong association of IgG-AECA with major vascular events 
introduces these antibodies as an important serological biomarker for vascular 
disease severity in systemic sclerosis.
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Background. Digital ulcers (DU) are painful, disabling and affect almost 50% 
of systemic sclerosis (SSc) patients. Nailfold videocapillaroscopy (NVC) non-
invasively assesses SSc-related micro-angiopathy and may be useful in predict-
ing DU (1–4).
Objective. To identify NVC variables and other factors which predict the occur-
rence of new DU in SSc patients.
Methods. International, prospective, cohort study in SSc patients, with two stra-
ta: DU-history and No-DU-history at enrollment. The No-DU-history patients 
had to be diagnosed within the last two years. Eligibility was not restricted by 
medication use. Baseline clinical characteristics including locally evaluated, 
standardized NVC (fingers II-V) were collected. Patients were followed up to 6 
months for new DU. Univariable and Multivariable Logistic Regression (ULR 
and MLR) was performed to assess statistical significance (Wald Chi-square) of 
variables and their discriminatory ability (receiver operating characteristic area 

under the curve (ROC AUC). Internal model validation was performed by boot-
strap method.
Results. Of the 623 patients enrolled (14 countries, 59 centers), 591 had data on 
DU-outcome [new DU (Cases) or no new DU (Non-cases)]. 468 (79%) patients 
had a DU history, of whom 103 (22%) developed new DU. 123 (21%) patients 
had no DU history, of whom 5 (4%) developed new DU. The present analysis 
focuses on the DU-history stratum (mean age 54.0 years, 79.5% females, 59.8% 
with limited cutaneous SSc). 
Three baseline variables were selected in the final prognostic model: i) Mean 
number of capillaries/millimeter (middle finger, dominant hand) of 3.8 (95%CL 
3.5, 4.2) in Cases and 4.7 (4.5, 4.9) in Non-cases (Wald p<0.001; ROC 
AUC=0.614 [95%CL 0.553, 0.674]);  ii) Mean number of DU 1.8 (95%CL 1.2, 
2.4) in Cases and 0.6 (0.4, 0.7) in Non-cases (Wald p<0.001, ROC AUC=0.678 
[95%CL 0.622, 0.734]); iii) Critical digital ischemia present in 14.6% of Cases 
and in 3.3% of Non-cases (Wald p<0.001; ROC AUC=0.556 [95%CL 0.521, 
0.592]); The prognostic model had a ROC AUC of 0.738 (95%CL 0.681, 0.795). 
Bootstrap results were consistent with the final model.
Conclusions. NVC imaging and assessment are feasible in international mul-
ticenter studies. The model for DU prediction in SSc patients with a history of 
DU uses number of capillaries (middle finger, dominant hand), current number 
of DU, and current critical digital ischemia. The model may add to the available 
tools for the early detection of SSc patients at high risk of developing new DU.
References
  1. Cutolo, Nature Rev Rheumatol 2010;6:578.
  2. Smith, Ann Rheum Dis 2011;70:180.
  3. Sebastiani, Ann Rheum Dis 2012;71:67.
  4. Smith, Ann Rheum Dis 2012;71:1636.

PS05 
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Aim of the study. MicroRNAs(miRs) are a novel class of post-transcriptional 
regulators implicated in the pathogenesis of distinct human pathologies. MiR-
34a and miR-155 were found to be related to endothelial senescence and in-
flammation. The aim of this study was to investigate the expression of miR-
34a and miR-155 in peripheral blood mononuclear cells(PBMCs) in Systemic 
sclerosis(SSc). 
Methods. Twenty-seven consecutive patients with Raynaud phenomenon(RP) 
were enrolled in this exploratory study. Patients were divided into 3 study co-
horts: patients with primary RP (n=8), early SSc patients(eSSc) (n=9) fulfilling 
the proposed Very Early Diagnosis Of Systemic Sclerosis (VEDOSS) criteria 
and definite SSc patients (n=10) respectively. Gender and age matched healthy 
individuals (n=7) were enrolled as a control group. Demographic, clinical and 
immunological parameters have been collected at the beginning of the study. 
Expression of miR-34a and miR-155 was evaluated by qPCR on PBMCs. To 
identify miR-34a HumanTargetScan cross-referenced was employed. Identified 
targets were verified by qPCR. VEGF, VEGF-RII, IL-6 and IL-6R plasma levels 
were determined through ELISA.
Results. MiR-155 is overexpressed either in PBMCs of SSc (p=0.04) and eSSc 
(p=0.0002) compared to healthy controls. MiR-34a expression is increased only 
in SSc compared to healthy controls (p=0.013). Patients with primary RP did not 
differ for miR-155 and miR-34a expression from healthy controls (p>0.05). Anti-
Scl70+SSc patients have significantly higher expression of miR-34a in PBMCs 
compared to anti-centromere+SSc patients (p=0.04). Furthermore, SSc patients 
with active and/or previous digital ulcers have significantly higher miR-34a ex-
pression compared to patients without ulcers (p=0.01). Finally the expression of 
miR-34a directly correlated with skin score value (R=0.52, p=0.032) in both SSc 
and eSSc patients and with IL-6 plasma levels (R=0.42, p=0.01). IL-6 receptor 
(IL6-R) was selected as target of miR-34a. IL6-R gene expression was signifi-
cantly higher in eSSc patients compared to SSc (p=0.02). VEGF plasma levels 
were significantly higher in SSc patients compared to healthy control(p=0.01) as 
well as IL-6 plasma levels (p=0.02). 
Conclusions. The increased expression of miR-34a and miR-155 in PBMCs dif-
ferentiates SSc patients from RP patients. The overexpression of miR-155 was 
already found in eSSc, suggesting a possible endothelium impairment since the 
early phases of the disease. The increased expression of miR-34a in PBMCs of 
SSc patients, together with the down regulation of its target gene, IL6-R, char-
acterize the subsequent vascular impairment and specific organ involvement 
associated to increased IL-6 circulating levels. Therefore miRNAs expression 
analysis could be an useful tool to differentiate between primary and SSc as-
sociated RP. 
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Introduction. Recent controlled trials have assessed the efficacy of phospho-
diesterase-5 (PDE-5) inhibitors in secondary Raynaud’s Phenomenon (RP). 
However, the conclusions are conflicting and whether these drugs are effective 
remains unclear. The objective of this systematic review and meta-analysis was 
to determine the efficacy of PDE-5 inhibitors on the Raynaud’s Condition score 
(RCS), the frequency and the duration of attacks.
Methods. A systematic review of articles was performed (sources included Med-
line, Embase, Web of Science, the Cochrane Central Register of Controlled Trials). 
Only double-blind, randomized, controlled trials (RCTs) were included. Study se-
lection was done independently by 2 authors using predefined data fields, including 
study quality indicators. The PRISMA statement guidelines were followed.
Results. Six RCTs were included (1 with sildenafil, 1 with modified-release 
sildenafil, 3 with tadalafil and 1 with vardenafil). PDE-5 inhibitors significantly 
decrease mean RCS by -0.46 [-0.74;-0.17] (p=0.002), the daily frequency of is-
chaemic attacks by -0.49 [-0.71;-0.28] (p<0.0001), and daily duration of RP at-
tacks by -14.62 [-20.25;-9] min (p<0.0001).
Conclusion. This meta-analysis shows that PDE-5 inhibitors significantly im-
prove RCS, frequency and duration of RP attacks as compared with placebo in 
secondary RP. However, this effect is moderate and seems to be comparable to 
that of CCBs. 
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Cutaneous ulcers represent one of the most frequent complications in course of 
systemic sclerosis (SSc). The upper limb ulcers have been evaluated and char-
acterized extensively, but there are only few studies on the lower limb ulcers. 
Aim. The aim of the study was to assess prevalence, features and pathogenesis of 
the lower limb ulcers in course of SSc. 
Materials and Methods. Sixty consecutive SSc patients with lower limb cuta-
neous lesions were enrolled. All patients performed accurate health examination 
and evaluation of cutaneous lesions, routine blood tests, videocapillaroscopy and 
arterial and venous lower limb Color Doppler Ultrasonography. Arteriography 
was performed in patients with occlusive peripheral arterial disease diagnosed 
at Ultrasonography.
Results. In the lower limbs, 554 different types of lesions were observed. The 
mean time to healing was 157.5±192 days (median 90 days): the lesions recurred 
in 25.5% of cases.
Lesions were classified in hyperkeratosis, ulcers and gangrenes. Three hundred 
forty one (61.6%) hyperkeratoses, 208 (37.5%) ulcers and 5 (0.9%) gangrenes 
were observed. Ulcers were subsequently divided in: pure ulcers, ulcers sec-
ondary to hyperkeratosis and ulcers secondary to calcinosis. One hundred sixty 
two (77.8%) pure ulcers, 32 (11.1%) ulcers secondary to hyperkeratosis and 32 
(11.1%) of ulcers secondary to calcinosis were observed. 
Pure ulcers were divided in pure microvascular ulcers 66 (40.7%), venous 58 
(35.8%), macrovascular 10 (6.2%) and mixed ulcers 28 (17.3%). Distribution 

of arterial, venous and lymphatic pathology is shown in table I. Time to healing 
of the lower limb ulcers correlated inversely to the  frequency of medications 
(p<0,000), as expected. The presence of infection was associated to a significant-
ly longer time to healing (p<0,003).Time to healing  correlated also to duration of 
Raynaud phenomenon (p<0,04) and to duration of SSc (p<0,000). 
Rate of recurrence correlated to Raynaud phenomenon (p<0,000) and disease 
duration (0,000). 
Risk of amputation was associated with presence of critical peripheral arterial 
disease (p<0.05), with duration of Raynaud phenomenon (p<0.000) and with dis-
ease duration (p<0.000).
Conclusions. Our data indicate that lower limb lesions have often a multifacto-
rial pathogenesis in SSc. This is the first study that characterized extensively a 
large number of lower limb cutaneous lesions in SSc. The comprehension of 
characteristics and pathogenesis of these lesions is essential for their correct 
management. 

Table I.

Peripheral arterial disease (haemodinamically significant  17 (28.3%)
Critical peripheral arterial disease 6 (10%)
Monckeberg medial sclerosis 4 (0.7%)
Venous insufficiency/Post-phlebitic syndrome 18 (30%)
Lymphoedema 13 (21.7%) 
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TIENTS WITH DIGITAL ULCERS (DU) IN SYSTEMIC SCLE-
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Objectives. The aim was to describe disease characteristics of SSc patients with 
DU and their treatment in the Czech Republic at the time of enrolment.
Methods. In participating centres all patients with current or a history of SSc/
DU who have given written consent in accordance with the Czech regulations 
are enrolled. Here we report on the demographics and treatment of these patients.
Results. Czech patients (n=81) enrolled in the DUO Registry from April 2008 to 
March 2013, were mostly female (n, %, 71, 87.7%). The disease of the patients 
was classified as limited SSc in 56.8%, as diffuse SSc in 28.4% and as overlap 
SSc/mixed connective tissue disease 13.6%. The proportion of patients with at 
least one ongoing DU at enrolment was 67.9%. DU associated interventions on 
fingers that were done in the past included upper limb sympathectomy (21%), 
debridement (23.5%) and surgical amputation (13.6%). Complications that were 
experienced in the past were mainly gangrene (29.6%), soft tissue infection re-
quiring systemic antibiotics (19.8%), and rarely osteomyelitis (6.2%). At enrol-
ment in the registry, analgesics and anti-inflammatories were administered to 
84% of the patients, whereas prostacyclines only to 16%, and endothelin receptor 
antagonists (ERA) only to 6.2%. Among the topical treatments used (24.7%), 
topical antibiotics were the most (17.3%), followed by non-adhering dressing 
(8.6 %). Dry dressing was applied only in 3.7% and hydrocolloids in 2.5%.
Discussion. Considering disease subsets, in the Czech Republic overlap SSc/
mixed CTD were more frequent but diffuse subset occurred much less frequent 
compared to the whole DUO population, were the diffuse subset was 40% (3). 
The proportion of patients with at least one ongoing DU was higher than in Ger-
many but lower than in France, UK and Italy. Sympathectomy, debridement, and 
surgical amputation were performed much more often compared to Germany, 
France, UK and Italy. When evaluating complications, gangrene was more fre-
quent in Czech patients compared to the four countries. Occurrence of soft tissue 
infection requiring antibiotics was similar only with the Italian population. Treat-
ment with ERA is comparable only with the UK cohort.
Conclusions. The data from the Czech part of the DUO Registry reflect certain 
national specificities and approaches to the management of SSc patients. The 
observed differences in other EU countries in patients and disease characteris-
tics, and in management modalities may be also due to selection biases. These 
findings draw attention to the need for a more harmonised European approach in 
establishing better management of SSc/DU patients. 
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 PREDICTORS OF DIGITAL ULCERS IN PATIENTS WITH 
SECONDARY RAYNAUD PHENOMENON: CORRELATION 
BETWEEN CLINICAL AND HEMODYNAMIC FEATURES, 
CAPILLAROSCOPY, ENDOTHELIUM DYSFUNCTION AND 
ANGIOGENESIS BIOMARKERS.

I. Silva1, I. Almeida2, C. Vasconcelos2

1Serviço de Angiologia e Cirurgia Vascular HSA CHP, Porto, PORTUGAL,  
2Unidade de Imunologia Clinica, Porto, PORTUGAL.

Background/Purpose. Digital Ulcers (DU) are a major disabling complication 
of Systemic Sclerosis (SSc) interfering with personal and professional life of our 
patients. The aim of our study was to analyze functional dysfunction of endothe-
lium, capillaroscopy and angiogenesis biomarkers inpatients with SSc, with or 
without peripheral microvascular complications, in order to try to predict the 
development of digital ulcers in these patients.
Methods. This is a prospective study of a cohort of  patients attending our 
Raynaud´sClinic (n108). Demographic and epidemiological data, autoim-
muneserological screening, inflammatory protein screening, Flow mediated 
dilation(FMD) and end diastolic volume (EDV), capillaroscopy, Endothelin-
1(ET-1), ADMA, VEGF andEndoglin were analyzed and compared to a control 
group (n31). Statistical calculations were performed using SPSS (v 20.0). Com-
parison and distribution between groups were performedusing Kruskal-Wallis 
test. The Mann-Witney test was used to compare continuous variables wit nomi-
nal variables. A p value 0.05 was considered significant.
Results. Flow mediated dilation (FMD) was reduced in patients with digital 
ulcers. The brachial artery diameter at 60 s after cuff deflation had statistical 
differences (P0.001) between SSc patients with digital ulcers compared to SSc 
patients without DU or primaryRaynaud phenomenon(RP). End diastolic volume 
was significantly different between groups (P0.001) suggesting an increase in 
peripheral resistance in patients with DU. FMD was more reduced in patients 
with late pattern(Cutolos classification) in capillaroscopy and a statistical differ-
ences (P0.001) between early and late pattern (P0.007) was found. Endothelin-1 
and ADMA were increased in patients with DU (P0.001) which might explain 
an excessive vasoconstrictor tone in these patients in association with occlusion 
of distal digital circulation (avascular areas in capillaroscopy) leading to the re-
ducedFMD in patients with DU. VEGF was increased in SSc patients without 
DU, we found no difference with primary RP (P0.168). A statistical differences 
(P0.002) between patients with DU and SSc patients with no DU or with primary 
RP was found in VEGF. Endoglin was increased in patients with DU (p0,001). 
Patients with Cutolos late pattern in capillaroscopy had a increase in the angio-
static biomarker endoglin in comparison with the other groupsp <0,005).
Conclusion. In our cohort, we identified patients at risk of developing DUs: Ssc 
70 positive, decreased FMD and low EDV, late pattern of Cutolos classification, 
increased ET-1, ADMA and endoglin and a reduced VEGF.Microvascular lesions 
and an increase in the peripheral resistance associated to endothelial dysfunction 
and a impaired angiogenesis with an imbalance in favor of increased angiostatic 
biomarkers may be behind the underlingmechanism of DU.
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 IONTOPHORESIS OF TREPROSTINIL AS A TREATMENT OF 
ISCHEMIC DIGITAL ULCERS IN SYSTEMIC SCLEROSIS:      
A PROOF-OF-CONCEPT STUDY

M. Roustit1, F. Gaillard-Bigot1, S. Blaise2,3, F. Stanke-Labesque4, C. Cracowski1, 
C. Seinturier3, J.-F. Jourdil4, B. Imbert3, P.H. Carpentier2,3, J.-L. Cracowski1,2

1Clinical Pharmacology Unit, Grenoble University Hospital, Grenoble, 
FRANCE; 2Univ. Grenoble-Alpes, Grenoble, FRANCE; 3Vascular Medicine De-
partment, Grenoble University Hospital, Grenoble, FRANCE; 4Laboratory of 
Pharmacology, Grenoble University Hospital, Grenoble, FRANCE.

Objectives. Ischemic digital ulcers (DUs) are a complication of systemic scle-
rosis (SSc). Intravenous prostanoids are the only approved treatment for active 
DUs but they induce dose limiting side effects. Iontophoresis is a non-invasive 
drug delivery method that could be an alternative to i.v. treatment. Our primary 
objective was to evaluate the effect of treprostinil iontophoresis on digital skin 
blood flow in patients with SSc. First we performed pharmacokinetic and incre-
mental dose studies in healthy subjects.
Methods. Three consecutive studies were conducted: first, twelve healthy vol-
unteers received treprostinil and placebo by iontophoresis on the forearm. Intra-
dermal and plasma drug concentrations were assessed over 8h. Then, a placebo-
controlled, double-blind incremental dose study assessed the safety and the effect 

of treprostinil on the digital skin blood flow of 22 healthy subjects. The highest 
dose was then compared with placebo in a double-blind study including 12 SSc 
patients.
Results. The pharmacokinetic study showed that peak dermal concentration 
was reached at 2h, while the drug was undetected in the plasma. On the finger 
pad, skin blood flow was higher with treprostinil than at the placebo site with a 
single dose of 240 mC/cm² in healthy subjects (AUC0-4h were 29703±23460 
and 18426±18365%BL.min, respectively; p=0.006) as well as in SSc patients 
(AUC0-4h were 47826±43941 and 30000±27543%BL.min, respectively; 
p=0.023) (Figure). The procedure was safe.
Conclusions. Digital iontophoresis of treprostinil was feasible and well tolerated. 
It increased skin perfusion in healthy participants and in patients, suggesting that 
iontophoresis of treprostinil could be tested as a treatment for SSc-related DUs.

Figure 
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EVALUATION OF THE EFFICACY OF SILDENAFIL ON TIME 
TO HEALING IN PATIENTS WITH  SCLERODERMA AND IS-
CHAEMIC DIGITAL ULCERS (SEDUCE): PATIENTS’ CHAR-
ACTERISTICS AT BASELINE

E. Hachulla1, P. Carpentier2, C. Agard3, E. Chatelus4, P. Jego5, L. Mouthon6, V. 
Queyrel7, A.L Fauchais8, U. Pasturel-Michon9, P.Y Hatron1, P. Clerson10

1Médecine Interne, CHRU Lille, Lille, France; 2Médecine Vasculaire, CHU 
Grenoble, Grenoble, France; 3Médecine Interne, Hôpital Hôtel Dieu, Nantes, 
France; 4Rhumatologie, Hôpital Hautepierre, Strasbourg, France; 5Médecine 
Interne, CHR Rennes Sud, Rennes, France; 6Médecine Interne, Hopital Cochin, 
Paris, France; 7Médecine Interne, CHU Nice, Nice, France; 8Médecine Interne, 
CHU Limoges, Limoges, France; 9Médecine Vasculaire, Hôpital Saint Joseph, 
Paris, France; 10Orgamétrie Biostatistiques, Roubaix, FRANCE.

Background/Objective. Intravenous iloprost is usually considered in the treat-
ment of ischaemic digital ulcers (DUs) in patients with systemic sclerosis (SSc) 
despite low evidence on DUs healing in a recent meta-analysis (1). Three small 
RCTs comparing various PDE-5 inhibitors to placebo suggested DUs healing (2-
4), but this was not the primary endpoint. 
Methods. SEDUCE was a randomized, placebo controlled, parallel groups study 
conducted in SSc patients with active fingers ischaemic DUs at inclusion. The 
aim of SEDUCE was to evaluate the efficacy of a 12-week period with sildenafil 
20mg TID or a placebo on time to DUs healing. Patient’s characteristics, history 
of SSc and history of digital ulcerative disease including complications and treat-
ments were collected at baseline.
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Results. 84 patients (64 females, age 49.4±13.7 years) were randomized in the 
study. Phenotypes were diffuse cutaneous SSc in 40 (40.8%), limited cutaneous 
SSc in 36 (43.4%) and limited SSc in 7 (8.4%). Modified Rodnan skin score was 
13.1±8.5. All patients had a history of Raynaud phenomenon (RP) and first non-
RP ScS symptom occurred 10.1±7.5 years before baseline. 34 patients had inter-
stitial lung disease (extensive in 8), 4 had history of renal crisis, and 2 had pul-
monary hypertension. DLco was 59.0±17.7%. Ischaemic DUs disease evolved 
for 7.4±6.2 years with a mean number of 2.4±1.8 DUs at baseline. This was the 
first DUs episode for 8 patients (9.6%) but 51 (61.4%) had a history of 5 or more 
DUs episodes. 73.5% have had a DUs episode within the 12 previous months. 
Sympathectomy was noticed in the history in 7 patients and 9 patients have had 
amputation (self-amputation in 8 and surgical amputation in 2). 49 patients had 
a history of intravenous iloprost for DUs (15 during the 6 previous months). 
39 patients ever had endothelin receptors antagonists that were on-going in 27 
(32.5%) at entry in the study. The last randomized patient finished the study in 
August 2013. The results of the study are expected for the first trimester of 2014. 
Conclusion. Patients included in the SEDUCE study had severe active DUs. 
References
  1. Tingey T, Shu J, Smuczek J, Pope J. Arthritis Care Res (Hoboken). 2013;65:1460-

71.
  2. Fries R, Shariat K, von Wilmowsky H, Bohm M. Circulation 2005;112:2980-5.
  3. Herrick AL, van den Hoogen F, et al. Arthritis Rheum 2011;63:775-82.
  4. Shenoy PD, Kumar S, Jha LK et al. Rheumatology (Oxford) 2010;49:2420-8.
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LASER SPECKLE CONTRAST ANALYSIS TECHNIQUE FOR 
THE FOLLOW-UP OF DIGITAL ULCERS IN SYSTEMIC 
SCLEROSIS PATIENTS.

B. B. Ruaro, A. Sulli, T. Cannavale, E. Bernero, M.A. Cimmino, B. Seriolo, M. 
Cutolo
Research Laboratory and Academic Division of Clinical Rheumatology, Depart-
ment of Internal Medicine, University of Genoa, Genoa, ITALY.

Background. The decrease of blood perfusion and the risk of digital ulcers are 
typical aspects of systemic sclerosis (SSc) (1,2). The care of digital ulcers in-
cludes both local and systemic treatments (3). 
Objective. The aim of this study was to monitor the evolution of digital ulcers 
with laser speckle contrast analysis (LASCA) technique, in SSc patients treated 
for ten days with advanced local medications.   
Methods. We enrolled five SSc patients with digital ulcers of recent onset (mean 
age 61±5 years, mean disease duration 7±5 years). At the beginning of the ob-
servation (T0) blood perfusion (BP) was evaluated in all patients at the level of 
the dorsal and palmar surface of whole hand with LASCA (4). Different regions 
of interest (ROI) were created at the level of fingertip, periungual and ulcer re-
gions. The perfusion was measured in perfusion units (PU) (4). All patients were 
treated with local dressing, that are elastic and appropriate also for small lesions 
and curved surfaces. Before applying the dressing the ulcer was cleaned to re-
move fibrin, to promote granulation of and to prevent the penetration of bacteria 
into the tissue. The dressing was replaced every 2 days. The  patients continued 
their systemic therapy with acetylsalicylic acid, proton pump inhibitor and anti-
hypertensive drugs. After 10 days of treatment (T1) LASCA was repeated, with 
the same modalities reported above. 
Results. A statistically significant increase of BP was observed between T0 and 
T1 in the ROIs created at the level of the ulcer area (T0 42.54 PU, T1 58.91 PU, 
respectively, p=0.04), while no statistically significant diffenence of BP was ob-
served between T0 and T1 at fingertips and periungual levels. We also observed 
a positive correlation between BP at the level of the fingertip and BP at the level 
of the ulcer area at both T0 (r=0.92, p=0.03) and T1 (r=0.87, p=0.05). During 
treatment the ulcers improved and the necrotic tissue was gradually replaced by 
granulation tissue.
Conclusions. This is the first study evaluating the evolution of blood perfusion 
at the level of digital ulcers with the LASCA technique. LASCA gives a quantifi-
able and objective evaluation of perfusion of the ulcer area during treatment.
References
  1. Cutolo M, et al. J Rheumatol 2010;37:1174-80.  
  2. Rosato E, et al. Rheumatology 2011; 50: 1654-8.  
  3. Steen V, et al. Rheumatology 2009; 48: 19-24.  
  4. Ruaro B, et al. Ann Rheum Dis 2013; Aug 16, [Epub ahead of print].
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PULMONARY FIBROSIS INDUCED BY BLEOMYCIN IS DRIV-
EN BY HIGH COLLAGEN V AND TGF-<BETA> SYNTHESIS

V. Martins, D.B Lopes, M Antunes, A.P.P Velosa, W.R Teodoro, E.R Parra, V.L 
Capelozzi
Faculty of Medicine, USP, São Paulo, BRAZIL.

Background. Fibrosing lung diseases are a serious problem to health and are 
highly ranked among chronic degenerative diseases due to its morbidity. Our 
group has already observed an important participation of collagen V (COLV) in 
different types of pulmonary fibrosis, such as systemic sclerosis and idiopathic 
pulmonary fibrosis. In this context, the better characterization, not only of this 
extracellular matrix (ECM) component but also of the others ECM components 
in the experimental models is necessary to identify their interactions. The aim of 
this study was to evaluate the participation of COLV  fibers and TGFβ- in experi-
mental model of pulmonary fibrosis induced by bleomycin (BLM).
Methods. For induction of pulmonary fibrosis, groups of male mice C57Bl/6 
(n=5-6), aged 4 to 6 weeks-old with 20-25g, were administered by intratracheal 
route with bleomycin (BLM) (0.1U/mouse). Sterile saline was used as control. 
For analysis, mice were sacrificed 14 (early stage) and 21 (late stage) days after 
induction of pulmonary fibrosis. Lungs were removed for routine histology, im-
munohistochemistry and histomorphometry. All experimental procedures were 
performed according to the guidelines of the Ethical Committee of the Faculty 
of Medicine of University of São Paulo (FMUSP), São Paulo, Brazil (process 
code 372/11). 
Results. A significant higher amount of COLV was found in late stage of BLM 
when compared to control group (9.74±0.67 vs. 5.14±1.08; p<0.001) and be-
tween early and late stages (2.27±0.67 vs. 9.74±0.67; p<0.001). An increase in 
TGF-β expression was observed in early stage of pulmonary fibrosis when com-
pared to control (22.28±1.05 vs. 1.42±0.49; p<0.001) and also between late stage 
versus controls (34.86±2.32 vs. 1.42±0.49; p<0.001). A significant difference 
between the early and late stages of pulmonary fibrosis was observed as well 
(22.28±1.04 vs. 34.86±2.32, p<0.001). Higher amounts of COLI and COLIII 
were observed in early (41.56±8.38; 32.09±4.81; respectively, p<0.05) and late 
stage in BLM (15.26±1.57; 21.69±3.05; respectively, p<0.05) when compared 
with control group. In addition, higher amounts were observed in total collagen 
evaluated by 4-hidroxyproline in BLM group when compared to control (33.09 
±5.76, early stage; 42.06±1.55, late stage; p p<0.0003). 
Conclusion. The higher amounts of COLV and TGF-β  that we observed in the 
last stage of pulmonary injury produced by BLM probably are important com-
ponents that contribute to the maintenance of the remodeling process evolution. 
These data suggest that strategies aimed at preventing the effect of this ECM 
component may have a greater impact in patients with pulmonary fibrosis. Finan-
cial Support: FAPESP, CNPq.
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DISTORTED LUNG FRAMEWORK IS RELATED TO IL-17+ 
CELLS IMMUNOEXPRESSION IN SYSTEMIC SCLEROSIS

A. Pereira Velosa, M.A Paiva, P.C Andrade, M.P Rangel, R.B Christmann, E.M 
Eher, S.M Fernezlian, E.R Parra, W.R Teodoro, V.L Capelozzi
Faculty of Medicine, USP, São Paulo, BRAZIL.

Background. Although the role of immune dysfunction in the pathogenesis of 
systemic sclerosis (SSc) is generally accepted, the exact pathways that cause 
immune dysfunction in SSc remain to be elucidated. Alterations in cellular im-
munity have been typified by aberrant T cells biology in tissues as well as in the 
peripheral blood of SSc patients. Investigators have documented an increased 
number of IL-17+ cells in peripheral blood, in bronchoalveolar lavage and in skin 
tissue of patients with SSc. More recently, IL-17+ cells have been associated to 
collagen overexpression in fibroblast of patients with scleroderma. 
Objectives. Considering that the prognosis of SSc is associated to lung compro-
mising, the aim of this study was to evaluate the expression of IL-17+ cells in the 
pulmonary fibrosis process of these patients. 
Patients and methods. Lung biopsies were obtained from 14 female patients 
with SSc (age range 26–56 y, mean 44.1 y): 9 patients had limited SSc, and 5 
patients had diffuse SSc according to the American College of Rheumatology 
criteria. Control samples were collected from necropsies of 6 individuals without 
pulmonary pathology. The study was approved by the local ethical committee 
(CAPPesq 0960/08). The samples were fixed in formalin and then embedded in 
paraffin. The collagen I, III and V deposit in pulmonary interstitium was evalu-
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ated by immunofluorescence and quantified by image analysis using the software 
Image-Pro Plus 6.0. IL17+ cells were immunostained by immunohistochemis-
try with diaminobendine substrate system and evaluated by the point counting 
method. 
Results. Alveolar septa was 4.7-fold greater in SSc when compared to controls. 
There was no difference in thickened alveolar septa and collagen content be-
tween limited and diffuse SSc. However, in both SSc forms, collagen I was high-
er expressed than collagen III and V (44.49±0.93% vs. 39.75±2.75%, p=0.011; 
44.49±0.93% vs. 40.62±0.702%, p=0.002). The amount of IL-17+ cells in the 
pulmonary interstitium was higher in SSc patients when compared to controls 
(3.455±0.36% vs. 1.72±0.19%, p=0.01). Limited and diffuse SSc presented the 
same amounts of IL-17+ cells. 
Conclusions. Distorted lung framework found in SSc is associated to IL-17+ 
cells immunoexpression, thus suggesting that this cytokine is involved in altered 
pathway of SSc pulmonary fibrosis and may represent a promissory immune 
therapeutic target.
Financial support: FAPESP, Federico Foundation.  
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 DOES MYCOPHENOLATE MOFETIL (MMF) HAVE AN EF-
FECT ON PULMONARY HEMODYNAMICS? OBSERVATIONS 
FROM THE PULMONARY HYPERTENSION ASSESSMENT         
AND RECOGNITION OF OUTCOMES IN SCLERODERMA 
(PHAROS) COHORT

L. Saketkoo1, M. Lammi1, J. Gordon2, P. Lauto1, V. Steen3

1Louisiana State University Health Sciences Center, New Orleans, USA; 2Hos-
pital for Special Surgery, New York, USA; 3Georgetown University, Washington 
DC, USA.

Background. Systemic sclerosis (SSc) related pulmonary hypertension (PH) 
carries a high mortality; with SSc pulmonary arterial hypertension (PAH) having 
a 4x higher mortality then idiopathic PAH. It is unknown whether immunosup-
pressant (IS) drugs, particularly mycophenoloate mofetil (MMF), have any effect 
on vascular remodeling in SSc PH since it has not been formally studied.  This 
analysis looks at the possible effects of MMF in SSc patients who have devel-
oped PH.
Methods. PHAROS is a prospective registry designed to provide substantive 
data to recognize aspects of PH unique to SSc. Patients were stratified by history 
of MMF or No IS use (no MMF or other immunosuppressant drugs) at the time 
of the diagnosis of PH by right heart catheterization (RHC). Calculations are 
derived from non-parametric analyses using Mann-Whitney and Fisher’s Exact 
as applicable followed by regression analyses.
Results. There were 39 SSc patients who had received MMF (mean duration 
0.92 years) and 203 patients receiving No IS prior to diagnosis of PH. Patients 
treated with MMF when compared to the No IS group, were more likely to be 
younger, have diffuse SSc and have shorter disease duration. Patients treated 
with MMF had a significantly lower mean pulmonary artery pressure (mPAP) 
and pulmonary vascular resistance (PVR) with no difference in pulmonary cap-
illary wedge pressure (PCWP) (Table I). However, stratified analyses between 
diffuse and limited SSc patients on MMF revealed no significant differences in 
mPAP, PVR, PCWP nor in FVC, TLC, FEV/FVC nor DLCO (Table II). In the 
group as a whole, MMF (p=0.046) and SSc subtype (p=0.01) were the only in-
dependent determinants of mPAP when adjusted for differences in age, FVC and 
disease duration.

Conclusions. Patients treated with MMF compared to the No IS group had lower 
mPAP and PVR at time of the diagnosis of PH with no difference between groups 
in PCWP. Differences in mPAP between groups were not explained by differ-
ences in age, FVC, or disease duration. These data suggest that MMF could po-
tentially play a role in pulmonary artery remodeling and modifying the severity 
of PH. These findings warrant prospective controlled investigations of MMF in 
SSc PH.
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DEVELOPMENT OF A COMPOSITE OUTCOME MEASURE 
FOR SYSTEMIC SCLEROSIS-RELATED INTERSTITIAL  
LUNG DISEASE

E. Volkmann1, N. Li2, D. Tashkin1, D. Furst1, R. Elashoff2

1University of California, Los Angeles, Department of Medicine, Los Angeles, 
USA; 2University of California, Los Angeles, Department of Biomathematics, 
Los Angeles, USA.

Background. While clinical trials in SSc-ILD have traditionally used FVC as 
the primary outcome, combining individual outcomes may lead to a more com-
prehensive measure of treatment response and minimize the risk of type 1 error 
that can occur when multiple tests are performed on several individual outcomes. 
The purpose of the present study was to develop a composite outcome measure 
to assess treatment response in patients with SSc-ILD.
Methods. Using data from the SLS-I study comparing cyclophosphamide treat-
ment versus placebo in 158 patients with SSc-ILD, we entered the following 
outcome variables into a multivariate regression model to determine which vari-
ables had a significant treatment effect at 12 months: change in FVC, TLC, Quan-
titative lung fibrosis (QLF) by HRCT and mRSS; and the Transitional dyspnea 
index (TDI). We subsequently combined the variables with significant treatment 
effects (p<0.05) in a principal component analysis to assess the difference be-
tween treatment groups. 
Results. Of the 158 patients, 77 had complete outcome data and were included in 
this analysis. The multivariate model demonstrated significant treatment effects 
for the following outcome variables (estimate [SE]; p-value): change in FVC (4.4 
[1.7]; p=0.01), change in QLF (-12.5 [3.8]; p=0.002), TDI (3.5 [0.8]; p<0.0001). 
Combining these 3 outcome variables, the first principal component explained 
62% of the total variation in these variables. The regression model with the first 
principal component for these 3 variables as the composite outcome demonstrat-
ed a significant treatment effect favoring cyclophosphamide (R2=0.3;β=0.91; 
p<0.0001). When we combined only change in QLF and TDI, the first principal 
component explained 70% of the total variation in these outcome variables. The 
regression model using the first principal component for these 2 variables as 
the composite outcome also demonstrated a significant treatment effect favoring 
cyclophosphamide (R2=0.3;β=0.95; p<0.0001).
Conclusion. The composite outcome comprised of change in FVC, change in 
QLF, and TDI, demonstrated a significant treatment effect favoring cyclophos-
phamide for the treatment of SSc-ILD. Eliminating change in FVC from the 
composite outcome did not change the overall treatment effect. Both composite 
outcome measures demonstrated a more significant treatment effect than using 
FVC alone as the outcome measure. These findings suggest that combining a 
patient-reported outcome with a structural outcome into a single measure may 
serve as a more robust measure of treatment response compared with change in 
FVC or QLF alone. This model requires validation using another dataset.

Table I. Comparison between SSc patients on No IS medications and MMF at time of 
first RHC. Continuous variables are reported as median, interquartile range; categori-
cal values are proportional.

 No IS MMF p-value

n 203 39
Age 60(52.68) 54 (47.63) *0.0143
Sex (% female) 84% 65% 0.6491
N (%) Limited SSc 144 (71%) 14 (35%) *<0.0001
Time from 1st SSc Symptom (years) 11.2 (5.3, 21.0) 6.9 (3.0, 10.3) *0.0004
mPAP 33 (28.44) 29 (25.35) *0.0016
PVR 355 (242, 692) 222 (162, 344) *0.0006
PCWP 11 (8.14) 11 (9.15) 0.7036
FVC 78.1 (64.88) 68.9 (48.84) *0.0298
TLC 76.5 (66.93) 62.8 (47.80) *0.0002
FEV/FVC 81 (75.87) 87 (81.93) *0.0048
DLCO 37.5 (30.50) 34.3 (28.39) 0.0929
FVC:DLCO 1.94 (1.6, 2.4) 1.85 (1.4, 2.5) 0.6908
6MWD 338.3 (238, 428) 396.2 (343, 475) *0.0298

Table II. Comparison of patients on MMF by limited and diffuse subtypes.

 IcSSs on MMF dcSSc on MMF p-value

n 14 23
Age 57.5 (50, 63.8) 51 (40, 63) 0.2185
Sex (% female) 64% 67% 1.0
Time from 1st SSc Symptom (years) 8.4 (6.9, 15.3) 4.1 (2.6, 8.8) *0.0176
Duration of MMF prior to RHC 0.47 (0.18, 1.6) 0.55 (0.15, 1.2) 0.9694
mRSS 3 (2.5) 16 (7.28) *<0.0001
PH Meds at Time of RHC 36% 65% 0.1014
mPAP 29 (26.36) 29.0 (25.35) 0.7507
PVR 234 (140, 466) 222 (166, 340) 0.7495
PCWP 11.5 (9.8, 16.5) 11.0 (9.15) 0.7621
FVC 75.9 (57.2, 90.0) 61.7 (45.5, 76.2) 0.1039
TLC 68.9 (54.7, (46.8) 60.3 (46.8, 77.9) 0.1898
FEV/FVC 84.5 (79.0, 88.5) 87.0 (81.8, 93) 0.3181
DLCO 36.2 (31.4, 40.2) 32.5 (25.2, 38.6) 0.2862
FVC:DLCO 2.04 (1.4, 2.6) 1.73 (1.2, 2.3) 0.5168
6MWD 417.1 (362, 502) 388.8 (241, 466) 0.3384
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LUNG ULTRASOUND FOR DETECTING INTERSTITIAL 
LUNG DISEASE IN PATIENTS WITH SYSTEMIC SCLEROSIS

R. López Martínez1, R. Hassan1, L. Lubertino2, V. Cosentino1, M. Barth3, C. 
Saenz3, M. Binda2, S. Montoya1, E. Kerzberg1

1Servicio de Reumatología. Hospital J.M. Ramos Mejía, Buenos Aires, ARGEN-
TINA; 2Servicio de Radiodiagnóstico. Hospital J.M. Ramos Mejía, Buenos Aires, 
ARGENTINA; 3Servicio de Neumonología. Hospital J.M. Ramos Mejía, Buenos 
Aires, ARGENTINA.

Objective. To determine whether LUS is a reliable tool for the detection of ILD 
in patients with SSc compared to the gold-standard, high-resolution computed 
tomography (HRCT).
Patients and Methods. Consecutive patients diagnosed with SSc (ACR 1980), 
whom as part of their clinical evaluation had undergone a HRCT for the past 
three months and did not have clinical signs of right heart failure and active 
pulmonary infection were studied.
A blind operator of clinical and tomographic medical history of patients achieved 
the LUS for the detection of B-lines with the method described by Gargani et al. 
using a 3.5 MHz convex transducer. The sum of artifacts found in anterolateral 
and posterior chest results in a score that measures the degree of interstitial lung 
involvement. A study of more than 10 B-lines was taken as positive.
It was considered that HRCT was positive for ILD when had at least ground-
glass opacity, lung fibrosis or honeycombing. The HRCT’s were also objectively 
evaluated by an expert using the scoring proposed by Warrick et al. (0 to 30).
Results. A total of 34 patients were included, with a mean age of 51 years and 
a disease duration of 6 years on average. The 55% of the patients were limited 
disease and the 45% diffuse.  
There was a statistically significant difference in the number of B-lines among 
patients with or without ILD on HRCT (113,04±81,05 vs 11,90±9,33; p<0,0001).
A statistically significant positive linear correlation was found between the num-
ber of B-lines and the Warrick score (r 0,5569, p<0,0006). Also a significant 
negative correlation between LUS score and forced vital capacity was found (r 
-0.5509, p<0.0070).
The correlation between LUS and HRCT for individual patients was 85%, with a 
sensitivity of 100% (NPV 100%) and specificity of 50% (PPV 82.76%). A ROC 
curve analysis demonstrated the analytical relationship between the number of 
B-lines and the presence of ILD at HRCT (AUC 0.994, 95% CI 0.885 to 1.000, 
p<0.0001). A total number of B-lines >22 had a sensitivity of 100% and a speci-
ficity of 90%.
Conclusions. Lung ultrasonography is a valid method for the detection of ILD in 
SSc. Its high sensitivity and negative predictive value make it a powerful screen-
ing tool in these patients. However, its main limitation is the lack of specificity 
because B-lines may also be detected in cardiogenic pulmonary edema and pa-
renchymal infectious sequelae.
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INTERSTITIAL LUNG DISEASE IN SYSTEMIC SCLEROSIS: 
CLINICAL PRESENTATION AND COURSE DIFFERENCES 
BETWEEN PM/SCL AND  SCL-70 ANTIBODIES

A. Guillen-Del Castillo, C.P. Simeon-Aznar, V. Fonollosa-Pla, S. Alonso-Vila, A. 
Fernandez-Codina, A. Selva-O’Callaghan, M. Vilardell-Tarres
Department of Autoimmune Diseases - Hospital Universitari Vall d´Hebron, Uni-
versitat Autònoma de Barcelona, Barcelona, SPAIN.

Objectives. To describe the characteristics of patients with Interstitial Lung Dis-
ease related to Systemic Sclerosis (ILD-SSc), with positive anti-PM/Scl antibody 
compared to a group with anti-Scl-70.
Methods. Sixty-three Spanish patients with ILD-SSc were selected in a retro-
spective observational study. ILD diagnosis was based in high-resolution com-
puted tomography (HRCT), 14 had positivity for anti-PM/Scl antibody and 49 
for anti-Scl-70. Clinical assessments, including pulmonary function test, were 
collected. Non-parametric tests and Kaplan-Meier curves were performed for 
statistical analysis.
Results. There were significant differences between anti-PM/Scl and anti-Scl-70 
patients attending the first non-Raynaud phenomenon symptom at onset of SSc. 
Arthritis and puffy hands were the first symptoms in 57.1% of anti-PM/Scl pa-
tients (p<0.001), whereas the thickening of skin was in the 55.1% of anti-Scl-70 
group (p<0.001). Diffuse subset was higher in anti-Scl-70 antibody (69.4% vs. 
7.1%, p<0.001). There were no differences in age at ILD diagnosis nor the ba-

sal HRCT or forced vital capacity (FVC). Scl-70 patients had more peripheral 
vascular disease (100% vs. 78.6%, p=0.009) and gastrointestinal involvement 
(57.1% vs 88.9%, p<0.001). Inflammatory myopathy was associated to PM/
Scl antibody (71.4% vs 6.1%, p<0.001). Regarding the lung course, the time of 
follow-up since ILD diagnosis was similar in both groups. Any grade of dyspnea 
was less commonly presented in anti-PM/Scl patients (50.0 vs 73.4%, p=0.03). 
An increment of 1.1% in FVC% predicted was documented in the PM/Scl group, 
while in the anti-Scl-70 group a decrease of 10.9% was observed (p=0.004). PM/
Scl patients had less percentage of significant worsening in FVC% (15.4% vs. 
52.4%, p=0.01), with higher proportion of a significant improvement in FVC% 
than Scl-70 group (30.8% vs. 7.1%, p=0.01). Severe restrictive pattern (FVC < 
50%) during follow-up was less frequently documented in PM/Scl patients (7.7% 
vs 42.9%, p=0.02). The progression-free survival (PFS) which endpoint was de-
fined as death or a decline greater than 10% in FVC%, was higher in anti-PM/Scl 
patients after 10 years from diagnosis of ILD (76% vs 29%, p=0.04)
Conclusions. We have found that PM/Scl antibody is related to more inflam-
matory myopathy and less peripheral vascular disease and gastrointestinal in-
volvement. The anti-PM/Scl patients had a stabilization of FVC during follow-
up. Even a third part had an improvement higher than 10% in FVC. This group 
presented less severe restrictive pattern, and a better progression-free survival. 
Results in our study have shown similar outcomes to the previously published, 
which highlights that ILD-SSc has a different behaviour depending on the im-
munologic profile.
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LONG TERM FOLLOW-UP AFTER INTRAVENOUS CYCLO-
PHOSPHAMIDE PULSE THERAPY FOR SCLERODERMA IN-
TERSTITIAL LUNG DISEASE: RESULTS OF A SINGLE CENT-
ER EXPERIENCE 

A. Balbir-Gurman1, M. Yigla2, L. Guralnik3, A. Rozin1, K. Toledano1, D. Marko-
vits1, E. Hardak2, A. Solomonov2, R. Beshara1, A. Dagan1, M. Nahir1, Y. Braun-
Moscovici1

1B. Shine Rheumatology Unit, The Bruce Rappaport Faculty of Medicine, Tech-
nion, Rambam Health Care Campus, Haifa, ISRAEL; 2Division of Pulmonary 
Medicine, The Bruce Rappaport Faculty of Medicine, Technion, Rambam Health 
Care Campus, Haifa, ISRAEL; 3Department of Diagnostic Imaging, The Bruce 
Rappaport Faculty of Medicine, Technion, Rambam Health Care Campus, Haifa, 
ISRAEL.

Objectives. To analyze pulmonary function tests (FVC, DLCO), pulmonary ar-
tery pressure (PAP,  ECHO-Doppler), and skin thickening (modified Rodnan’ 
skin score, mRSS) at years 1,4,7 of follow-up after IV cyclophosphamide (CYC) 
treatment for active scleroderma interstitial lung disease (SSc-ILD: ground glass 
and/or pulmonary fibrosis on chest HRCT and reduction in FVC and/or DLCO 
for more than 10% during 2 consecutive visits). 
Results. Among 230 SSc patients at our EUSTAR site, 42 had an active ILD. 28 
patients started CYC before year 2007  and 17- before 2004). Age, disease dura-
tion, follow-up, and cumulative CYC doses were (mean ± SD) 50.7±12.7 years, 
16.3±17.9 months, 6.5±6 years, 8.96±3.8 G. Eight patients died (6 -due to SSc). 
Three patients developed complications: 2-pneumonia, 1-hepatitis B reactiva-
tion and Kaposi sarcoma, 1-premature menopause. During the first year FVC 
remained stable, DLCO and mRSS declined significantly. Main changes in FVC, 
DLCO, and mRSS were observed in first 4 years after CYC treatment with mild 
additional reduction in the follows years. PAP elevation was more prominent 
between 4th and 7th years.  Mean annual changes (in %) in FVC, DLCO, mRSS, 
and PAP during 0-4 years and 4-7 years were: FVC 3.2 and 0.4 (p<0.004), DLCO 
4.6 and 0.9 (p<0.001), and mRSS 1.8 and 0.2 (p<0.002). Among presenting fea-
tures (cough, dyspnea, lung crepitus, acute phase reactants, autoantibodies) only 
elevated CK correlated with FVC, DLCO and PAP (p=0.04, p=0.026, p=0.028) 
changes. Cumulative doses of CYC higher than 6G had no additional effects on 
changes in variables. Highest annual reduction in FVC and DLCO during first 4 
years correlated with mortality (p=0.022). 
Conclusions. In SSc-ILD CYC infusions stabilized FVC during the 1st year but 
did not prevent further FVC and DLCO reduction as well as PAP elevation. CYC 
rapidly and significantly improved mRSS. Cumulative doses of CYC above 6G 
had not additional influence on FVC, DLCO, and mRSS reduction.  Elevation of 
PAP became significant between 4th and 7th years of follow-up. CYC may be 
an effective induction therapy for SSc-ILD especially regarding lung volumes.  
The effect of CYC was lost in next years of follow-up. In the light of possible 
side effects it is a need for maintenance therapy with alternative DMARD after 
stabilization of pulmonary function tests with CYC. High annual rated of FVC 
and DLCO reduction might be an indication for more aggressive treatment early 
in the course of SSc-ILD. 
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PULMONARY ARTERIAL HYPERTENSION (PAH) IN A CON-
TEMPORARY DRUG REGISTRY: RESULTS OF THE VOLT 
STUDY WITH AN EMPHASIS ON PAH ASSOCIATED WITH 
CONNECTIVE TISSUE DISEASE (CTD)

J J.L. Vachiéry1, J. Langley2, A.J. Peacock3, O. Sitbon4, N. Galiè5

1CUB - Hôpital Erasme, Brussels, BELGIUM; 2GSK Pharmaceuticals, Brent-
ford, UNITED KINGDOM; 3Western Infirmary, Glasgow, UNITED KINGDOM; 
4Université Paris Sud, Le Kremlin-Bicètre, FRANCE; 5University of Bologna, 
Bologna, ITALY.

VOLT (VOL-ibris Tracking) was an observational, multicenter registry, collect-
ing safety information on the endothelin receptor antagonist ambrisentan (AMB) 
use in clinical practice.
Methods. The primary objective was to assess the overall safety profile of am-
brisentan in clinical practice. The study was powered to detect a doubling of 
aminotransferase elevation >3x the upper limit of normal (ULN), from 1.5% to 
3% per annum. Information on adverse events (AEs), AMB exposure and reasons 
for stopping, use of other PAH medications, functional class, hospitalisations and 
death was also collected. 
Results. Demographics are shown in Table I. The population was in line with 
PAH populations seen in registries and similar between the overall population 
and the CTD subgroup. Cumulative overall exposure was 2188 patient years, 
with a mean of 2.2 years/patient in the overall population, and 2.0 years/patient 
in the CTD-population. Exposure-adjusted rate of aminotransferase elevations 
>3xULN (ALT and/or AST, highest value given) was in line with the assumed 
background rate, and similar between the overall population (2% (95% CI: 
1.5%,2.7%) and the CTD population (2.8% (95% CI: 1.5%,4.8%). The most 
common AEs reported (>10%) were oedema (24%), dyspnoea (15%), anaemia 
(12%) and heart failure (12%), and was similar in the CTD population (though 
10% of CTD patients also experienced pneumonia). Hospitalisations and death 
occurred in 30% and 22% respectively of the overall population, and 26% and 
27% respectively of the CTD-population. 
Conclusions. The population recruited is consistent with a real life PAH popula-
tion. The results suggest that the safety profile of ambrisentan in clinical practice 
is similar to that seen in randomised clinical trials, and that ambrisentan in CTD-
PAH has a similar safety profile to the overall population.

Table I. Baseline Demographics.

Characteristic Overall Population  CTD population
 (n=998) (n=238) 

Mean Age 59.5 62.3 
Female  667 (67%) 207 (87%) 
Race: 
     White/Caucasian 849 (85%) 207 (87%)
     Missing 113 (11%) 22 (9%)
     Other 36 (4%) 9 (4%) 
Years since PAH diagnosis 2.9 years 2.4 years 
Diagnosis of PAH   
 Idiopathic PAH 446 (45%) Limited Systemic 124 (52%)
 Heritable PAH 8 (<1%) Sclerosis (CREST)
 PAH associated  418 (42%) Systemic Lupus 26 (11%)
 with underlying  Erythematosus
 diseases  Mixed CTD 18 (8%)
 Missing 126 (13%) Missing 70 (29%)
Baseline Functional Class N=990  N= 235
     I  22 (2%)  5 (2%)
     II  258 (26%)  65 (28%)
     III  642 (65%)  148 (63%)
     IV  68 (7%)  17 (7%)
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 AUTOANTIBODY PROFILE IN SYSTEMIC SCLEROSIS AS-
SOCIATED PULMONARY HYPERTENSION

V. Sobanski1, S. Nihtyanova1, B. Lynch1, B. Schreiber2, J. Harvey3, C. Handler2, 
C. Denton1, G. Coghlan2

1Centre For Rheumatology and Connective Tissue Diseases - Royal Free Hospi-
tal - University College London, London, UNITED KINGDOM; 2National Pul-
monary Hypertension Unit - Royal Free Hospital - University College London, 
London, UNITED KINGDOM; 3Department of Clinical Immunology - Royal 
Free Hospital - University College London, London, UNITED KINGDOM

Objectives. Pulmonary hypertension (PH) is a severe complication of systemic 
sclerosis (SSc), affecting around 10% of patients. A recent meta-analysis showed 
an overall 3-year survival of 52% (1). The impact of autoantibody on clinical 
phenotype of PH-SSc patients is not completely established. This study aimed to 
describe and compare the type of PH and hemodynamic characteristics between 
different profiles of autoantibody in SSc patients.
Methods. Five hundred and forty tree patients diagnosed with PH on right heart 
catheterisation (mean pulmonary arterial pressure mPAP >=25mmHg) between 
1998 and 2012 were retrieved from our local database. Anti-nuclear antibody 
(ANA) profiles (n=457) were retrieved from clinical immunology records (miss-
ing data in 86 patients).
Results. The distribution of ANA among SSc-PH patients was as follows: anti-
centromere antibody (ACA) 39%, anti-topoisomerase I (ATA) 12%, anti-RNA 
polymerase III (ARA) 6%, anti-U1RNP 6%, anti-U3RNP 5%, anti-PM/Scl 3%, 
anti-Th/To 3%. Seven percent of patients had multiples specificities or anti-dsD-
NA or anti-Ro/SSa alone. Fifteen percent were ANA positive in immunofluores-
cence and ENA (extractable nuclear antigen) negative. Five percent were ANA 
negative. Types of PH in patients with different ANA are presented in Figure 1. 
In PAH-SSc patients (n=308), significant differences were found between ANA 
groups for: age at PAH diagnosis (p<0.001), mPAP (p=0.025), FVC (p<0.001) 
and DLCO (p<0.001). Patients with ACA, ATA, ENA negative and ANA nega-
tive had the highest means of age at PAH diagnosis; patients with anti-U3RNP 
and anti-PM/Scl had the lowest. Patients with ACA had a higher FVC than ATA 
and ENA negative patients (p<0.05). Patients with ATA and ENA negative had 
the lowest DLCO. There was a trend for lower mPAP in ATA than in ANA nega-
tive patients (p=0.091). No other significant difference in hemodynamic charac-
teristics was found between PAH-SSc patients.
Conclusion. PAH was the cause of PH in more than half of patients with ACA, 
anti-U3RNP anti-Th/To, ENA negative and ANA negative. In PAH-SSc, there 
were differences in age at PH diagnosis and pulmonary function tests between 
ANA groups. However, no difference was found in hemodynamic characteristics.
References
  1. Lefèvre G et al. Survival and prognostic factors in systemic sclerosis-associated 

pulmonary hypertension: a systematic review and meta-analysis. Arthritis Rheum. 
2013; 65(9): 2412-23.

Fig. 1.
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RELEVANCE OF THE 6-MINUTE WALKING TEST IN AS-
SESSING THE SEVERITY OF PULMONARY ARTERIAL HY-
PERTENSION ASSOCIATED WITH SYSTEMIC SCLEROSIS,  
WITHOUT INTERSTITIAL LUNG DISEASE

S. Sanges1, D. Launay1, O. Sitbon2, E. Hachulla1, L. Mouthon3, L. Guillevin3, L. 
Rottat2, P. Clerson4, J.F. Cordier5, G. Simonneau2, M. Humbert2

1Service de Médecine Interne, Centre de Référence de la Sclérodermie Sys-
témique, Hôpital Claude Huriez, CHRU, Lille, FRANCE; 2Service de Pneu-
mologie, DHU Thorax Innovation, Hôpital Bicêtre, AP-HP, Le Kremlin-Bicêtre, 
FRANCE; 3Service de Médecine Interne, Centre de Référence des Vascularites et 
de la Sclérodermie Systémique, Hôpital Cochin, Paris, FRANCE; 4Orgamétrie, 
Roubaix, FRANCE; 5Service de Pneumologie, Centre de Référence des Maladies 
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Introduction. In patients with idiopathic pulmonary arterial hypertension, 
6-minute walking test (6MWT) correlates well with hemodynamic parameters 
and is a robust prognosis factor. In PAH associated with systemic sclerosis (SSc-
PAH) however, data are more scarce and still a matter of debate. Various comor-
bidities caused by the underlying systemic disease may be confounding factors. 
Moreover, no study has evaluated the correlation between the 6MWT and the 
hemodynamics (i.e. the gold standard test to assess the severity of PAH) in this 
population yet. Our study aimed to assess whether there is a correlation between 
the 6MWT and the hemodynamic parameters measured during the right heart 
catheterization (RHC), in SSc-PAH patients without interstitial lung disease 
(ILD).
Methods. We included 75 patients with SSc-PAH and without ILD on chest 
HRCT, prospectively enrolled in the French PAH Network. Several data were 
collected at baseline regarding the clinical status (age, sex, BMI, NYHA class), 
the 6WMT (total distance, HR and deltaHR,SaO2 and deltaSaO2, Borg score), 
the RHC (mRAP, mPAP, sPAP, dPAP, CO, CI, PVR, TPR, systolic stroke vol-
ume), the PFT (FEV1, FVC, TLC, DLCO/VA, PaO2, PaCO2) and the TTE. The 
correlation of the 6MWT total distance with each hemodynamic parameter, but 
also with other data, was studied by linear regression.
Results. Univariate analysis showed a statistically significant correlation be-
tween the 6MWT total distance (expressed in meters and in percentage of normal 
value) and all the RHC hemodynamic parameters, especially the mPAP (R²=0.10, 
p=0.0045), CI (R²=0.20, p<0,0001) and PVR (R²=0.18, p=0,0001). A similar cor-
relation was also found between 6WMT total distance (when expressed in per-
centage of normal value) and the NYHA class, FEV1 and FVC. 
In multivariate analysis, the 6WMT total distance (expressed in meters) was sig-
nificantly and independently correlated with the CI, dPAP, FVC, age and NYHA 
classes 3 and 4. Those 5 parameters accounted for 46% of the 6MWT total dis-
tance, the CI explaining the majority of the distance (R²=0,24).
Discussion. To our knowledge, this study is the first to prove a correlation be-
tween the 6MWT total distance and the hemodynamic parameters of PAH sever-
ity, in SSc-PAH patients without ILD. It further establishes the relevance of this 
test in assessing the severity of the PAH in this population.
Conclusion. Although potentially confounding comorbities are frequent, the 
6MWT remains a relevant way to assess the severity of the PAH in SSc patients 
without ILD. However, other factors are probably involved in the 6MWT total 
distance, since the studied parameters accounted for only half of it.
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COST SAVINGS WITH A BIOMARKER-BASED SCREENING 
ALGORITHM FOR PULMONARY ARTERIAL HYPERTEN-
SION IN SYSTEMIC SCLEROSIS

A. Quinlivan1,2, V. Thakkar1,2, W. Stevens1, D. Prior2, C. Rabusa1, P. Youssef3, E. 
Gabbay4, J. Roddy4, J. Walker5, J. Zochling6, J. Sahhar7, P. Nash8, S. Lester9, C. 
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1St. Vincent’s Hospital, Melbourne, AUSTRALIA; 2The University of Melbourne, 
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Background and aim. Most screening models for pulmonary arterial hyper-
tension (PAH) in systemic sclerosis (SSc) use transthoracic echocardiography 
(TTE) as a ‘first tier’ test. TTE is costly, requires expertise, and is limited by 
the absence of a TR jet and inestimable sPAP in up to 30% of patients. We have 
recently derived and validated a novel screening algorithm for SSc-PAH, based 
on serum NT-proBNP measurement combined with pulmonary function testing 
(PFT), which is highly sensitive and easy to use. In this study, our objective was 
to compare the accuracy and cost of SSc-PAH screening using this new algorithm 
(ASIGnew), with an existing TTE-based algorithm (ASIGold).
Methods. We included consecutive patients enrolled into the Australian Scle-
roderma Cohort Study who had undergone their first screening for pulmonary 
arterial hypertension using TTE and PFT between 2007 and 2012, and in whom 
serum had been collected for NT-proBNP measurement using the Elecsys im-
munoassay, at the time of screening or right heart catheterization (RHC). The 
existing Australian Scleroderma Interest Group SSc-PAH screening algorithm 
(ASIGold) recommends RHC for patients with sPAP >=40 mmHg on TTE or 
DLCO <=50% with FVC >85% predicted on PFT. In ASIGnew, patients screen 
positive if either DLCO <70% and FVC/DLCO >=1.8 on PFT, or NT-proBNP 
level is >=210 pg/ml. All patients who screen positive then undergo TTE fol-
lowed by RHC. PAH was defined based on RHC as mPAP >25mmHg at rest and 
PCWP <15mmHg. The cost of the tests was obtained from the Australian medi-
cal benefits schedule. We compared ASIGold and ASIGnew in terms of (i) the 
number of TTE and RHC required to diagnose one case of PAH and (ii) the total 
cost of screening, and the cost of diagnosing one case of PAH.
Results. The results of the application of the algorithms to 643 patients are 
presented in Table I. ASIGold missed 1 case of PAH detected by ASIGnew. 
ASIGnew resulted in 64% fewer TTE and 10% fewer RHC. ASIGnew resulted in 
a cost saving of $88,084 for the ‘first’ PAH screen in this cohort of 643 patients. 
This is a cost saving of $1,011.50 per case of PAH diagnosed.
Conclusion. Our biomarker-based SSc-PAH screening algorithm has better 
accuracy that the existing algorithm, reduces the number of TTE and RHC re-
quired, reduces the overall costs of screening, and reduces the cost of diagnosing 
each case of PAH. 

Table I. ASIGOLD and ASIGNEW algorithms applied to 643 consecutive patients with 
SSc. NNS: number needed to screen. All costs are in Australian Dollars.

 ASIGOLD ASIGNEW

Total number of patients 643 643
Number (%) screen + 256 (40%) 231 (36%)
% screen + with PAH on RHC 45% 50%
TTE required 643 231
RHC required 256 231
NNS to get one screen + 2.50 2.78
Number of RHC to diagnose one case PAH 5.50 5.56
Total cost of screening and diagnosis $851,917 $727,833
Cost of diagnosis of one case of PAH $7,311.70 $6,300.20



S-32

Poster Tours - Clinical  3rd Systemic Sclerosis World Congress

PS24 

VALUE OF SYSTOLIC PULMONARY ARTERIAL PRESSURE 
AS A PROGNOSTIC FACTOR OF DEATH IN SYSTEMIC SCLE-
ROSIS EUSTAR POPULATION
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Rheumatology, Charitè University Hospital, Schumannstr. 20/21, D-10117 Ber-
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Bucharest, ROMANIA; 16University Hospital of Copenhagen, Department of 
Dermatology D-40, HS-Bispebjerg Hospital, Bispebjerg Bakke 23, DK-2400 
COPENHAGEN; 17Department of Rheumatology, University Hospital Zurich, 
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400006 Cluj-Napoca, ROMANIA; 19Ghent University Hospital, Department of 
Rheumatology, De Pintelaan 185, 9000 Gent, BELGIUM; 20Rheumatologische 
Universitätsklinik, Felix Platter Spital, Burgfelderstr.101, CH-4055 Basel SWIT-
ZERLAND; 21University of Florence, Dept of Medicine, Section of Rheumatology, 
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Innere Medizin mit Schwerpunkt Rheumatologie der Justus-Liebig-Universität 
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Objective. To assess the prognostic value of systolic pulmonary artery pressure 
(sPAP) estimated by echocardiography in the multinational EULAR Scleroderma 
Trial and Research (EUSTAR) cohort.
Methods. Data of patients with echocardiography documented between  January 
1st 2005 to  December 2011 31st were extracted from the EUSTAR database. 
Stepwise-forward multivariable statistical Cox PH analysis was used to examine 
the independent effect on survival of selected variables. 
Results. Based on our selection criteria, 1476 patients were included in the anal-
ysis. 87% of patients were females, mean age was 56.3±13.5 years and 31% had 
diffuse systemic sclerosis (SSc). Mean duration of follow-up was 2.0±1.2 years 
(median 1.9 years). Taking index sPAP < 30 mmHg as reference, hazard ratio for 
death were 1.67 [95%CI 0.92-2.96] if index sPAP was between 30-36 mmHg, 
2.37 [1.14-4.93] for sPAP between 36-40 mmHg, 3.72 [1.61-8.60] for sPAP be-
tween 40-50 mmHg and 9.75 [4.98-19.09] if sPAP was >50 mmHg. In a multi-
variable Cox model, sPAP and DLCo were independently associated with the 
risk of death (HR=1.833; 95%CI=[1.035-3.247] and HR=0.973; 95%CI=[0.955-
0.991] respectively).
Conclusion. An estimate sPAP above 36 mmHg at baseline echocardiography 
was significantly and independently associated with a reduced survival, regard-
less the presence or not of pulmonary hypertension based on right heart cath-
eterization. 
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ABERRANT BMP SIGNALLING MAY CONTRIBUTE TO PUL-
MONARY COMPLICATIONS IN A TGF DEPENDENT MURINE 
MODEL OF SCLERODERMA.

A. Gilbane1, E.C Derrett-Smith1, A. Pearce1, C.P Denton1, A.M Holmes2
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UCL Medical School, London, UNITED KINGDOM; 2Respiratory Disease Area, 
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Background. Patients with pulmonary arterial hypertension associated with 
scleroderma (PAH-SSc) have a poorer prognosis compared to those with idi-
opathic (iPAH) or heritable (hPAH) forms of the disease, but the mechanisms that 
contribute to the development of PAH-SSc remain unclear. BMPRII mutations 
with concomitant effects on BMP signalling are an established cause of hPAH 
and some iPAH but these are not present in PAH-SSc.
Method. We investigated BMP signalling in the lung in the TRIIk-fib model of 
PAH-SSc in which TGF signalling is upregulated. The TRIIk-fib mouse develops 
a structural pulmonary vasculopathy with smooth muscle hypertrophy and raised 
right ventricular pressures. Experiments were performed on whole lung isolates 
and explant cultured fibroblasts (n=6) from the TRIIk-fib mouse and compared 
with wildtype littermate controls. Structural and biochemical analysis of com-
ponents of the TGF superfamily and downstream signalling pathway was inves-
tigated by Western blot and immunohistochemistry and confirmed using qPCR 
measurement. Migration assays investigated the effects of PDGF-BB on lung 
fibroblasts from TRIIk-fib and WT controls (n=3). Confirmatory biochemical and 
functional studies on scleroderma fibroblasts were also performed. 
Results. The TRIIk-fib model has increased levels of pSmad 2/3, indicative of 
enhanced TGF signalling. Consistent with an imbalance in the TGF/BMP axis 
we observed a significant reduction in BMPRII protein expression in the TRIIk-
fib model, both in whole lung isolates (p<0.05), and explant cultured fibroblasts 
(p<0.05). A reduction of BMPRII was also observed in explant cultured lung 
fibroblasts from SSc patients compared to healthy controls. Murine fibroblasts 
exhibited a blunted response to BMP ligands (p<0.05). TRIIk-fib lung fibroblasts 
and SSc fibroblasts also exhibited enhanced migratory response compared con-
trols (p<0.05). 
Conclusion. In hPAH 70% of patients possess mutations in the BMPRII gene, 
which leads to a reduction in functional cell surface associated receptor. Here we 
demonstrate the TRIIk-fib transgenic murine model of PAH-SSc exhibits reduced 
expression of BMPRII as a reciprocal response to increased TGF signalling, with 
associated downstream signalling alterations independent of mutations in the 
BMPRII. We also show a similar trend in clinical material with a reduction of 
BMPRII in SSc fibroblasts and whole lung histology. Interestingly TRIIk-fib and 
SSc fibroblasts exhibit a heightened migratory response to PDGF-BB. Collec-
tively our data suggests loss of BMPRII expression by non-genetic means may 
contribute to the development of PH in the TRIIk-fib mouse model by promoting 
an imbalance in the TGF/BMP axis and a similar mechanism may contribute to 
PAH in scleroderma.
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CHARACTERISATION OF LATE-OUTGROWTH ENDOTHE-
LIAL PROGENITOR CELLS FROM SYSTEMIC SCLEROSIS 
PATIENTS

R. Good, S. Trinder, S. Ahmed Abdi, R. Yu, C.P Denton, D. Abraham, A. Holmes
Centre for Rheumatology and Connective Tissue Diseases, London, UNITED 
KINGDOM.

Introduction. Vascular complications associated with systemic sclerosis (SSc) 
including pulmonary arterial hypertension (PAH-SSc), result from endothelial 
damage and loss of barrier function. The causes of endothelial dysfunction are 
unclear, but the integrity of the endothelium  is likely to be significantly dimin-
ished in SSc. Endothelial progenitor cells (EPCs) derived from peripheral blood 
mononuclear cells (PBMCs) express endothelial  and haematopoietic markers. It 
is thought they home to sites of vascular injury and differentiate into endothe-
lial cells and restore the barrier. In SSc patients circulating levels of EPCs are 
reduced. This study aimed to: (i) develop a robust method to isolate and grow 
healthy control (HC) and SSc EPCs from PBMCs. (ii) Compare the cellular func-
tions of EPCs to mature endothelial cells.  
Methods. Peripheral blood was taken from HC (n=10) and SSc donors (n=10). 
EPCs were cultured from PBMCs, and EPC colonies grown to passage 4. EPCs 
and human pulmonary artery endothelial cells (hPAECs) were seeded into tran-
swell inserts and grown to confluence. Cells were incubated with TNF-α (10ng/
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ml), and their capacity to form biological barriers and support immune cell influx 
was assessed using FITC-albumin (0.5mg/ml) and neutrophil transmigration.  
We further assessed the responses of EPCs to TNF-α stimulation by ELISA to 
quantify pro-inflammatory cytokine release.
Results. We demonstrate that EPCs form biological barriers with similar capa-
bilities as mature hPAECs in vitro. TNF-α significantly enhanced permeability 
of EPCs (p<0.05) and hPAECs (p<0.05) monolayers. Consistent with EPCs pos-
sessing similar cellular activities as mature endothelial cells, TNFa stimulated 
neutrophil transmigration in monolayers of EPCs (p<0.05) and hPAECs (p<0.05) 
and enhanced the secretion of IL-8 in both EPCs (p<0.01) and hPAECs (p<0.05). 
We sought to determine the frequency of EPC colony formation from PBMCs 
and found no significant difference in the capacity to form EPC colonies in HC 
and SSc patient PBMCs.
Discussion. We have developed a robust method for isolating EPCs from PB-
MCs. We have demonstrated that endothelial progenitors can maintain an en-
dothelial barrier consistent with that observed by mature hPAECs in vitro. We 
have established that EPCs respond to TNF-α in a similar manner to mature 
PAECs, secreting pro-inflammatory cytokines such as IL-8 and supporting neu-
trophil transmigration. We have shown no significant difference in the capacity 
of PBMCs from SSc patients to form EPC colonies compared to healthy control 
donors. The biological function and importance of EPCs from SSc patients in 
vasculopathy, restoration and maintenance of the endothelial barrier function 
remains unclear. 
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AUTOANTIBODIES TARGETING ANGIOTENSIN TYPE 1 
AND ENDOTHELIN TYPE A RECEPTORS  AS BIOMARKERS 
AND MEDIATORS OF SYSTEMIC SCLEROSIS ASSOCIATED 
PULMONARY  ARTERIAL HYPERTENSION

M. Becker1, A. Kill2, M. Kutsche1, J. Günther2, A. Rose2, C. Tabeling3, M. Wit-
zenrath3, A. Kühl4, H. Heidecke5, H. Ghofrani6, H. Tiede6, N. Nickel7, M. Hoe-
per7, I. Lukitsch8, M. Gollasch8, W. Kuebler9, S. Bock9, G.-R. Burmester1, D. 
Dragun8, G. Riemekasten1

1University Hopsital Charité, Dept. of Rheumatology, Berlin, GERMANY; 2Ger-
man Rheumatism Research Centre (DRFZ), Berlin, GERMANY; 3University Hos-
pital Charité, Department of Infectious Diseases and Respiratory Medicine, Ber-
lin, GERMANY; 4Univeristy Hospital Charité, Department of Infectology, Gas-
troenterology and Rheumatology, CBF, Berlin, GERMANY; 5CellTrend GmbH, 
Luckenwalde, GERMANY; 6University of Gießen and Marburg Lung Center 
(UGMLC), member of the German Center for Lung Research (DLZ), Giessen, 
GERMANY; 7Department of Respiratory Medicine, Hannover Medical School, 
Hannover, GERMANY; 8University Hospital Charité, Nephrology and Intensive 
Care Medicine, Berlin, GERMANY; 9Keenan Research Centre, St. Michael’s 
Hospital, Toronto and Dept. of Physiology, Toronto, CANADA.

Objective. Systemic sclerosis (SSc) associated pulmonary arterial hypertension 
(PAH) portends worse outcome than other forms of PAH. Vasoconstrictive and 
vascular remodeling actions of Endothelin-1 (ET-1) and Angiotensin II (Ang II) 
via endothelin receptor type A (ETAR) and angiotensin receptor type-1 (AT1R) 
are implicated in PAH pathogenesis in general. We hypothesized that autoanti-
bodies (Abs) targeting and activating AT1R and ETAR may contribute to SSc-
PAH pathogenesis and tested their functional and biomarker relevance. 
Methods and Results. Anti-AT1R and -ETAR Abs detected by ELISA were 
significantly higher and more prevalent in patients with SSc-PAH (n = 81) and 
connective tissue disease(CTD)-associated PAH (CTD-PAH; n = 110) as com-
pared to other forms of PAH/PH (n = 106). High anti-AT1R and anti-ETAR Abs 
predicted development of SSc-PAH and SSc–PAH-related mortality in a prospec-
tive analysis. Both autoantibodiesAbs increased endothelial cytosolic Ca2+ con-
centrations in isolated perfused rat lungs which could be blocked by respective 
specific receptor antagonists. Stimulation of third to fourth-generation intralobar 
pulmonary rat artery ring segments in a small vessel myograph with anti-AT1R 
and anti-ETAR Abs increased vasoconstrictive responses to Ang II and ET-1 and 
implicated cross-talk between both pathways demonstrated by reciprocal block-
ade with respective antagonists. Transfer of SSc-IgG containing both autoanti-
bodies into healthy C57Bl/6J mice lead to more abundant vascular and epithelial 
alpha smooth muscle actin expression and inflammatory pulmonary arteriopathy.
Conclusions. Anti-AT1R and ETAR Abs discriminate SSc-PAH/CTD-PAH from 
other forms of PH and serve as predictive and prognostic biomarker of SSc-PAH. 
Both antibodies contribute to SSc-PAH via increased vascular endothelial reac-
tivity and induction of pulmonary arteriopathy.

Poster Tour 5: Cardiac
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 SUBCLINICAL BIVENTRICULAR SYSTOLIC FUNCTION 
IS IMPAIRED IN PATIENTS WITH SYSTEMIC SCLEROSIS: 
A SPECKLE TRACKING-BASED ECHOCARDIOGRAPHIC 
STUDY

S.T Sahin1, S. Yurdakul2, N. Yilmaz3, Y. Cagatay3, S. Aytekin2, S. Yavuz3

1Istanbul Florence Nightingale Hospital, Cardiology, Istanbul, TURKEY; 2Istan-
bul Bilim University, Faculty of Medicine, Cardiology, Istanbul, TURKEY; 3Is-
tanbul Bilim University, Faculty of Medicine, Rheumatology, Istanbul, TURKEY.

Background/Purpose. Myocardial involvement is associated with poor prog-
nosis in patients with systemic sclerosis (SSc). In the present study we aimed 
to evaluate subclinical left ventricular (LV) and right ventricular (RV) systolic 
dysfunction in SSc patients without any cardiovascular disease, by using a strain 
imaging method, “speckle tracking echocardiography” (STE). 
Methods. Thirty-six SSc patients were screened, 7 patients were excluded be-
cause of ischemic heart disease. We studied 29 patients with SSc (diffuse/ lim-
ited: 15/14) and 20 age and sex-matched healthy controls(HC), without any 
cardiac disease and with preserved LV-EF. Conventional echocardiography and 
STE-based strain imaging were performed to assess biventricular deformation 
analyse. Association with anti-Scl 70 was sought in patients with SSc. 
Results. In SSc patients (Female/Male: 25/4) the mean age was 47.7 years. Anti 
Scl-70 was positive in 13 (44.8%) patients. Left ventricular conventional echo-
cardiographic measurements (LV end diastolic diameter, LV end systolic diam-
eter and LV EF) were similar between SSc and HC. Regarding RV conventional 
parameters, right atrium was significantly enlarged, tricuspidal annular plane sys-
tolic excursion (TAPSE) was decreased and systolic pulmonary artery pressure 
was increased in SSc compared to HC (p<0.001). Both LV and RV longitudinal 
peak systolic strain/ strain rate were significantly impaired in SSc, demonstrating 
subclinical LV and RV systolic dysfunction (p<0.001) (Table). 
We obtained significant positive correlation between TAPSE and RV longitudinal 
peak systolic strain/strain rate (r=0.744 and r=0.706, respectively, p=0.0001). 
Systolic PAB was negatively correlated with both LV and RV longitudinal peak 
systolic strain/strain rate (LV: r=-0.552 and r=-0.637, respectively, p<0.001 and 
RV: r=-0.547 and r=-0.638, respectively, p=0.001). Anti Scl -70 positive patients 
had impaired LV longitudinal peak systolic strain and strain rate values, com-
pared to the others, however the difference did not reach statistical significance 
(13.01±1.26 % to 13.04±1.90 %, p=0.96 for strain;  0.30±0.06 1/s to 0.31±0.15 
1/s, p=0.79 for strain rate). 
Conclusion. SSc is associated with myocardial systolic dysfunction. Deforma-
tion analysis by STE-based strain imaging is a novel promising modality allow-
ing for detailed measurement of early deterioration in biventricular systolic func-
tion in patients with SSc. 

Table. Conventional echocardiography and Speckle tracking echocardiography (STE) 
results of SSc patients and healthy controls.

 SSc HC p value

Right atrium (cm) 3.71±0.30 3.43±0.20 0.004
TAPSE (cm) 2.01±0.41 2.82±0.54 0.0001
Systolic PAB (mmHg) 34.13±8.96 22.07±3.87 0.0001
LV longitudinal peak systolic strain (%) 13.3±1.51 18.87±3.78 0.0001
LV strain rate (1/s) 0.31±0.11 1.77±0.54 0.0001
RV longitudinal peak systolic strain (%) 11.83±1.93 14.19±2.29 0.001
RV strain rate (1/s) 0.30±0.18 2.66±0.4 0.0001

Values were presented as mean +SD. 7APSE: tricuspidal annular plane systolic excur-
sion; PAB: pumonary artery pressure; LV: left ventricle; RV: right ventricle.
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IMPAIRED FUNCTIONAL CAPACITY IN PATIENTS WITH 
SYSTEMIC SCLEROSIS IS RELATED TO RIGHT VENTRICLE 
DYSFUNCTION

E. Kucharz1, K. Mizia-Stec2, K. Gieszczyk2, A. Sikora-Puz2, M. Haberka2, M. 
Mizia2, J. Pajak2, J. Baron3, K. Gruszczynska3, M. Widuchowska1, M. Kopec-
Medrek1, A. Kotulska1, Z. Gasior2

1Department of Internal Medicine and Rheumatology, Medical University of Sile-
sia, Katowice, POLAND; 22nd Department of Cardiology, Medical University of 
Silesia, Katowice, POLAND; 3Department of Radiology, Medical University of 
Silesia, Katowice, POLAND.

Objective. Systemic sclerosis (SSc) is characterised by cardiovascular manifes-
tations, which may affect patient’s clinical symptoms. The study was designed 
to assess whether the impaired exercise tolerance in patients with SSc without 
overt cardiopulmonary complications is related to the left ventricle (LV) or right 
ventricle (RV) dysfunction and vascular remodeling. 
Methods. Forty seven patients (F/M 36/11; age 51.7±9.9) with diagnosed SSc 
and clinical symptoms of the heart dysfunction (NYHA I/II) were enrolled into 
the study. In all the patients, pulmonary arterial hypertension (PAH), pulmonary 
fibrosis, left ventricle (LV) systolic dysfunction and valvular heart diseases were 
excluded. The following tests were performed: echocardiography, ultrasound 
vascular indexes: flow mediated dilatation, nitroglycerin mediated dilatation and 
arterial tonometry parameters: pulse wave velocity, pulse pressure and augmen-
tation index. The above indexes were related to the 6 minute walk test (6MWT) 
results. 
Results. The 6MWT mean value was 440.0±72m. The LV diastolic dysfunction 
parameters did not correlate with 6MWT. The RV systolic dysfunction (fraction 
area change<32%), decreased tricuspid annular plane systolic excursion (TAPSE 
<20mm) or low peak systolic velocity of lateral tricuspid annulus (TDI: RV S’ 
<20cm/s) were found in 1 (2%), 5 (11 %), 43 (92%) patients, respectively. The 
6MWT values correlated with TAPSE (r=0.318, p=0.030) and TDI: RV S’ (r=-
0.295, p=0.048). There were no significant correlations between ultrasound and 
arterial tonometry parameters and 6MWT values. 
Conclusion. After exclusion of typical causes of low exercise capacity in SSc, 
the shortened 6MWT distance observed in this group seems to be related to the 
RV systolic impairment, which supports application of regular echocardiograph-
ic screening for early detection of the heart involvement in SSc patients. 
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MMP12 CONTRIBUTES TO HEART AND SKIN FIBROSIS IN 
ANGIOTENSIN II MODEL 
 
L. Stawski, P. Haines, M. Trojanowska
Arthritis Center, Boston University School of Medicine, Boston, USA.

Background. MMP12 is a macrophage-secreted elastase that is highly elevated 
in the serum and tissue of SSc patients. Angiotensin II (AngII), a vasoconstrictive 
peptide, is a well-known inducer of heart and skin fibrosis. The goal of this study 
was to characterize the extent of vascular injury and to investigate the contribu-
tion of MMP12 in the AngII model of skin and heart fibrosis.  
Methods. AngII was administered continuously over 14 days by subcutane-
ous osmotic pump in C57Bl and MMP12KO mice. Collagen content measure-
ments were performed by Picrosirius Red (heart) and Gomori’s Trichrome (skin) 
staining and hydroxyproline assays. Apoptosis was evaluated by IHC staining 
of cleaved Caspase-3. Analysis of injured endothelial cells was performed by 
IHC staining of vWF, THBS1 and MMP12. Protein levels of vWF, THBS1 and 
MMP12 in human dermal microvascular endothelial cells (HDMECs) in re-
sponse to AngII were evaluated by Western blot. The activation of perivascular 
cells was performed by IHC and immunofluorescence staining of aSMA, NG2, 
PDGFRβ, CD45 and Collagen I. 
Results. Cleaved Caspase-3 staining showed moderately increased apoptosis in 
heart and skin of AngII treated mice. Immunostaining in the heart and skin of An-
gII treated mice showed increased expression of vascular injury markers: vWF, 

THBS1 and MMP12. Protein levels of vWF, THBS1 and MMP12 were also 
increased in AngII treated HDMECs. PDGFRβ-positive cells colocalized with 
vessels only in control mice, but were greatly increased in numbers in the heart 
and skin of AngII mice. Furthermore, in the heart Collagen I producing cells were 
also positive for PDGFRβ and NG2, while in the skin, in addition to PDGFRβ 
and NG2 expression, were also positive for aSMA. Additionally, there was an 
increased number of fibrocytes (CD45/aSMA and CD45/NG2 cells) in the skin, 
but not in the heart, of AngII treated mice. MMP12KO mice infused with AngII 
showed markedly reduced expression of vascular injury markers and reduced 
number of PDGFRβ positive cells. Histological examination showed reduced 
perivascular collagen deposition in the heart and decreased collagen deposition 
in the skin of AngII treated MMP12KO mice. Moreover, total hydroxyproline 
content was reduced in the skin of MMP12KO mice infused with AngII.
Conclusions. These observations demonstrate that persistent injury to endothe-
lial cells in AngII model may lead to activation of peri-endothelial cells result-
ing in fibrosis. Moreover, this study suggests that MMP12 is a key mediator 
of vascular injury and fibrosis in AngII model and may represent a therapeutic 
target in SSc.
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 RELATIONSHIP BETWEEN INTERLEUKIN-6 AND CARDIAC 
INVOLVEMENT IN SYSTEMIC SCLEROSIS

Z. Juricic1, D. Martinovic-Kaliterna2, D. Krstulovic-Marasovic2, D. Perkovic2,    
V. Carevic1, J. Morovic-Vergles3

1Department of Cardiology, University Hospital Center Split, Split, CROATIA; 
2Department of Rheumatology and Clinical Immunology, University Hospi-
tal Center Split, Split, CROATIA; 3Department of Rheumatology and Clinical        
Immunology, University Hospital Center Dubrava, Zagreb, CROATIA.

Objectives. To explore the relationship between IL-6 levels and echocardio-
graphic abnormalities, arrhythmia and heart rate variability, parameters of 6-min-
ute walk test (6MWT), and NT-proBNP levels in SSc patients.
Methods. This case-control study included 31 SSc patients with preserved left 
ventricular ejection fraction (LVEF) and no concomitant disease, and 32 matched 
healthy controls.
All subjects underwent clinical examination, serological analysis, and echocar-
diographic assessment including pulsed-wave tissue Doppler imaging to evaluate 
cardiac function. They also underwent 24-hour Holter monitoring analysed for 
arrhythmia and heart rate variability (HRV) in the time domains, and 6MWT to 
evaluate exercise capacity.
Results. The level of IL-6 was significantly increased in patients with SSc (3.2 
vs 2.2 pg/ml, p<0.001). SSc patients had significantly lower values of LV systolic 
(7.7 vs9.25 cm/s, p<0.001) and early diastolic (8.7 vs 10.3 cm/s, p=0.014) myo-
cardial velocities and higher E/e’ (9.04 vs 7.37, p=0.001) ratio, although there 
was no between-group difference according to LVEF (68 vs 65%, p=0.248). On 
evaluating right ventricle, there was no significant between-group difference in 
systolic tricuspid annular velocity (13 vs13.9 cm/s, p=0.105), but the peak early 
diastolic velocity was significantly lower (11.7 vs 13.6 cm/s, p=0.044) and E/e’ 
significantly higher (4.3 vs 3.38, p=0.008) in SSc patients. Number of ventricular 
ectopic beats, prevalence of supraventricular tachycardia (SVT) episodes were 
increased in the patients with SSc compared to controls (p=0.046; p=0.027). In 
SSc patients, HRV analysis showed significantly lower values of SDNN (stand-
ard deviation of all NN intervals) (p=0.047). 6MWT distance was shorter in SSc 
as compared with healthy controls (p=0.004). IL-6 level showed correlation 
with LV mean e’ (r=-0.57; p=0.001) and E/e’ (r=0.55; p=0.001), aortic stenosis 
(r=0.49; p=0.003), prevalence of SVT(r=0.50; p=0.004), NT-proBNP (r=0.52; 
p=0.003), and disease activity according EUSTAR score (r=0.79; p<0.001). 
Conclusion. Depressed cardiac function is common, even in asymptomatic pa-
tients with SSc. IL-6 level is increased in patients with SSc and significantly cor-
relates with LV diastolic dysfunction, prevalence of aortic stenosis and supraven-
tricular tachycardia episodes, NT-proBNP, and EUSTAR score. These results 
support the role of IL-6 in the development of cardiac disease in SSc patients.
Key words. systemic sclerosis, cardiac involvement, interleukin-6, tissue Dop-
pler echocardiography, arrhythmia, heart rate variability, 6-minute walk test.
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EXTENSION OF CARDIAC DAMAGE THROUGH THE DE-
LAYED ENHANCEMENT OF CARDIAC MAGNETIC RESO-
NANCE: PREDICTIVE VALUE OF A COMBINED APPROACH 
BASED ON CLINICAL AND LABORATORY FINDINGS, EKG-
HOLTER AND CARDIAC MR

S. Bosello1, G. De Luca1, A. Meduri2, G. Berardi1, M. Rucco1, F. Parisi1, G. Can-
estrari1, A. Capacci1, M. Correra1, L. Bonomo2, G. Ferraccioli1

1Division of Rheumatology, Catholic University of the Sacred Heart, Rome, 
ITALY; 2Institute of Radiology, Catholic University of the Sacred Heart, Rome, 
ITALY.

Background. Cardiac involvement is a relevant prognostic determinant in Sys-
temic Sclerosis(SSc), but the diagnosis is often delayed due to the lack of a 
specific diagnostic algorithm. Recently our group demonstrated the presence of 
histological myocarditis in patients with SSc and cardiac symptoms. 
Methods. Forty SSc-patients with symptoms of cardiac involvement(dyspnea, 
palpitation) and/or signs of cardiac failure and elevation of cardiac enzymes un-
derwent EKG-holter and cardiac magnetic resonance(CMR).  Median follow-up 
was 24±0.2 months. 
Results. Major EKG-holter modifications were present in 32.5% of patients. 
Twenty-two(55%) patients presented CMR-abnormalities. CMR study dem-
onstrated T2 hyperintensity in 3 patients while none of the patients presented 
early gadolinium enhancement and 21(52.5%) patients presented late gadolinium 
enhancement(LGE). We identified 3 different patterns of distribution of LGE: 
subepicardial, midwall and subedocardial. Twelve patients presented a single 
pattern of distribution, while 7 patients(35.0%) presented more than one: 60.0% 
of patients presented a midwall distribution of LGE, 31.6% of patients presented 
a subepicardial LGE with a linear distribution pattern and 21.0% presented a 
subendocardial LGE distribution. Nineteen(47.5%) patients showed hypokinetic 
area and only one patient an akinetic area. The mean EF of left ventricle was 
61.7±10.8%, and of right ventricle was 58.1±10.3%. Hypokinetic and akinetic 
area corresponded with the LGE area in all but one patient. 92.3% of patients 
with EKG-holter abnormalities showed CMR modifications suggestive of myo-
cardial involvement, with respect to 37% of patients without EKG-holter ab-
normalities but with CMR modifications (p<0.001). Patients with major abnor-
malities on EKG-holter presented a higher number of involved myocardial seg-
ments on CMR (3.7±2.3) with respect to the patients without EKG-abnormalities 
(0.9±1.4) (p=0.012). 
After a mean follow-up of 24±0.2 months, 4 patients(10%) died for arrhythmias 
or heart failure and 2 died for sepsis after a scleroderma renal crisis.
The 4 patients, who died at follow-up for cardiac complication, had severe dysp-
nea, elevated cardiac enzymes, myositis, major EKG-holter abnormalities, re-
duction of EF and LGE on CMR at baseline;75% of patients who died had a 
subendocardial distribution pattern of LGE on CMR.
Conclusions. These data confirm that SSc cardiac involvement is associated with 
a bad prognosis, expecially in patients with EKG-holter abnormalities and CMR 
modifications. The study of distribution of LGE and of hypo and akinetic areas 
on CMR is a useful tool to characterize the extension of myocardial damage, but 
probably only a combined approach, based on clinical presentation, laboratory 
parameters, EKG-holter examination and histological findings can identify pa-
tients with a poor outcome related to heart involvement in SSc.
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KEY ROLE OF CARDIAC BIOMARKERS IN THE ASSESS-
MENT OF SYSTEMIC SCLEROSIS: CONTRIBUTION OF 
HIGH SENSITIVITY CARDIAC TROPONIN

J. Avouac1, C. Meune2, C. Chenevier-Gobeaux3, D. Borderie3, A. Kahan1,                
Y. Allanore1

1Rheumatology A Department, Paris Descartes University, Cochin Hospital, 
Paris, FRANCE; 2Cardiology Department, University Hospital of Paris-Seine-
Saint-Denis, Bobigny, FRANCE; 3Clinical Chemistry Laboratory, Cochin and 
Hôtel-Dieu Hospitals, Paris, FRANCE.

Objective. Microangiopathy is a cardinal feature of systemic sclerosis (SSc), 
which plays a critical role in the development of primary myocardial involve-
ment and pulmonary hypertension, two major causes of death in SSc.
Our aim was to measure plasma concentrations of two cardiac biomarkers, high 
sensitive Cardiac troponin T (HS-cTnT), a marker of myocyte necrosis and/or is-
chemia, and N-terminal fragment of pro-BNP (NT-proBNP), a marker of cardiac 
strain, in two large cohorts of SSc patients and controls.

Methods. 161 SSc patients (aged 57±17 years, 135 women corresponding to 
84%) were included and were compared to 213 healthy controls (aged 55±11, 
170 women-80). 
Results. Among the SSc cohort, mean disease duration was of 9±8 years, 65 pa-
tients (40%) had the diffuse cutaneous subset. HS-cTnT and NT-proBNP plasma 
levels were significantly increased in SSc patients versus controls (p=0.0001 
and p<0.0001 respectively). SSc patients were more likely to have above the 
cut-off value concentrations of HS-cTnT (>14 ng/L) and NT-proBNP than con-
trols (30/161 patients (19%) with HS-cTnT >14 ng/l vs. 4/213 controls (2%), 
p<0.0001; 17/161 patients (11%) with increased NT-proBNP levels vs. 8/213 
controls (4%), p=0.02). Similar results were observed in the subgroup of patients 
free of any cardiovascular risk factors. 
Associated factors with HS-cTnT levels >14 ng/L were diabetes mellitus (p=0.01), 
hypertension (p=0.04), pulmonary arterial hypertension (PAH) (p=0.02), diffuse 
cutaneous subset (p=0.03), ESR >28 mm (p=0.001) and previous treatment with 
prednisone (p=0.03). Logistic regression analysis confirmed diabetes mellitus, 
ESR >28 mm and the diffuse cutaneous subset as factors independently associ-
ated with HS-cTnT >14 ng/L. 
Increased NT-proBNP concentrations were only associated with the presence of 
PAH (p=0.0001). The strength of the association between PAH and elevation of 
both HS-cTnT and NT-proBNP (p<0.0001) was more important than between 
PAH and NT-proBNP alone. 
Conclusion. Plasma levels of HS-cTnT and NT-proBNP are increased in SSc 
patients. Associated factors with increased cardiac markers include the diffuse 
cutaneous subset and increased ESR, which are all markers disease activity. 
Given the prognostic significance of these biomarkers, they might be helpful to 
select the patients that justify further examinations in case of suspicion of cardiac 
complication.
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THE ROLE OF INFLAMMATORY PROGENITORS IN MYO-
CARDIAL FIBROGENESIS IN THE INFLAMMATORY DILAT-
ED CARDIOMYOPATHY
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Background. Heart-specific inflammation– myocarditis is a common cause of 
pathological tissue remodelling and heart failure with the phenotype of inflam-
matory dilated cardiomyopathy (iDCM). During the last years there was a shift 
in SSc-related death causes, indicating iDCM as a major cause of death in these 
patients. Despite the high unmet clinical need, so far little is known about the eti-
ology of iDCM and the mechanisms leading to heart dysfunction in SSc patients. 
Objective. The mouse model of experimental autoimmune myocarditis (EAM) 
mimics human iDCM. We used this model to study mechanistic aspects of the 
progression from acute cardiac inflammation into iDCM.
Methods. Alpha-myosin heavy chain peptide/complete Freund’s adjuvant immu-
nization was used to induce EAM in wild-type and Nitric oxide synthase 2-defi-
cient (Nos2-/-) BALB/c mice. Chimeric mice, reconstituted with enhanced green 
fluorescence protein (EGFP)+ bone marrow were used to track the fate of in-
flammatory cells. Inflammatory CD133+ progenitors were isolated from inflamed 
hearts, cultured in vitro and injected intracardially at different stages of EAM. In 
vitro inflammatory CD133+ progenitors were differentiated into myofibroblasts 
with TGF-β, and into macrophages with Macrophage-Colony Stimulating Factor 
(M-CSF). 
Results. Myocarditis peaked 21 days after immunization and numbers of cardiac 
pathological myofibroblasts progressively increased on follow-up. In chimeric 
mice >60% of cardiac myofibroblasts were EGFP+ 46 days after immunization, 
indicating their bone marrow origin. At day 21 cardiac infiltrates contained about 
30% of inflammatory CD133+ progenitors and only small subset expressed mac-
rophage-specific antigen F4/80. CD133+, but not CD133- cells, isolated from 
acutely inflamed hearts represented the cellular source of cardiac myofibroblasts 
at late stage of EAM. Mechanistically, in vitro myofibroblast differentiation of 
inflammatory CD133+ progenitors depended on TGF-b-mediated phosphoryla-
tion of Smad proteins and activation of Wnt signalling. Anti-TGF-β antibody 
treatment prevented myocardial fibrosis in immunized mice, and inhibited my-
ofibroblast differentiation of inflammatory CD133+ cells. CD133+/F4/80hi cells 
show impaired myofibrogenic potential compared to CD133+/F4/80- cells. M-
CSF treatment of wild-type but not Nos2-/- mice with EAM markedly increased 
CD133+/F4/80hi cells in the myocardium, and CD133+ progenitors isolated 



S-36

Poster Tours - Clinical  3rd Systemic Sclerosis World Congress

from M-CSF-treated wild-type mice failed to differentiate into myofibroblasts. 
Accordingly, M-CSF prevented post-inflammatory fibrosis and left ventricular 
dysfunction in wild-type but not in Nos2-/- mice. 
Conclusions. Active and NOS2-dependent induction of macrophage lineage dif-
ferentiation abrogates TGF-β-mediated myofibrogenic differentiation potential 
of heart-infiltrating inflammatory CD133+ progenitors. Thus, modulating the in 
vivo differentiation fate of specific progenitors might become a novel approach 
for the treatment of iDCM.

Poster Tour 6: 
Outcomes, Quality of Life, Psychological & Social
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AN INTERNATIONAL COLLABORATION TO CONDUCT 
LARGE-SCALE TRIALS OF NON-PHARMACOLOGICAL IN-
TERVENTIONS IN SCLERODERMA:  THE SCLERODERMA-
PATIENT-CENTERED INTERVENTION NETWORK (SPIN)

 L. Kwakkenbos, L. Jewett, B. Thombs, SPIN investigators
McGill University, Montreal, CANADA

Background. Psychosocial and rehabilitation interventions are increasingly 
used to attenuate disability and improve health-related quality of life (HRQL) 
in chronic diseases, but are typically not available for patients with rare diseases 
such as scleroderma (systemic sclerosis, SSc). Conducting rigorous, adequately-
powered trials of these interventions for patients with rare diseases is difficult, 
and there are no adequately powered RCTs published for any educational, psy-
chological or rehabilitation interventions for people living with SSc. The Scle-
roderma Patient-centered Intervention Network (SPIN) is an international col-
laboration of patient organizations, clinicians, and researchers. The aim of SPIN 
is to develop a research infrastructure to test accessible, low-cost self-guided 
online interventions to reduce disability and improve HRQL for people living 
with scleroderma. Once tested, effective interventions will be made accessible 
through patient organizations partnering with SPIN.
Methods. SPIN utilizes a novel research design, the cohort multiple RCT (cm-
RCT) design to collect longitudinal data related to problems experienced by 
people living with SSc and as a framework for developing, evaluating, and de-
livering psychosocial and rehabilitation interventions. In the cmRCT design, pa-
tients consent to participate in a cohort for ongoing data collection. The aim is 
to recruit 1,500-2,000 patients from centers across the world within a period of 
5 years (2013-2018). Currently, over 20 centers from Canada, US, France, UK, 
the Netherlands, Australia and Mexico are involved in the SPIN Cohort. Eligible 
participants are persons >=18 years of age with a diagnosis of systemic sclerosis. 
In addition to baseline medical data, participants will complete patient-reported 
outcome measures every 3 months. Upon enrolment in the cohort, patients will 
consent to be contacted in the future to participate in intervention research and to 
allow their data to be used for comparison purposes for interventions tested with 
other cohort participants. Once interventions are developed, patients from the 
cohort will be randomly selected and offered interventions as part of pragmatic 
RCTs. Outcomes from patients offered interventions will be compared to out-
comes from trial-eligible patients who are not offered the interventions. 
Discussion. The use of the cmRCT design, the development of self-guided on-
line interventions, and partnerships with patient organizations will allow SPIN to 
develop, rigorously test, and effectively disseminate psychosocial and rehabilita-
tion interventions for people with scleroderma on an ongoing basis.
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EARLY MORTALITY IN AUSTRALIAN AND CANADIAN SCLE-
RODERMA PATIENTS: RATIONALE FOR ESTABLISHING 
A MULTI-NATIONAL INCEPTION COHORT OF PATIENTS 
WITH SYSTEMIC SCLEROSIS

M. Nikpour1, M. Hudson2,3, W. Stevens1, C. Rabusa1, S. Tatibouet3, S. Proud-
man4, M. Baron2,3

1The University of Melbourne at St. Vincent’s Hospital, Melbourne, AUSTRALIA; 
2Jewish General Hospital, Montreal, CANADA; 3Lady David Research Institute, 
Montreal, CANADA; 4Royal Adelaide Hospital, Adelaide, AUSTRALIA.

Background and aim. Studies of ‘prevalent’ cohorts wherein most patients have 
longstanding disease at recruitment, may underestimate mortality in systemic 
sclerosis (SSc) due to survivor bias. The aim of this study was to quantify mor-
tality in Australian and Canadian patients with SSc and to compare patients with 
prevalent and incident disease.
Methods. In each of the Australian and Canadian cohorts, we quantified mor-
tality as 1) Standardised Mortality Ratio (SMR); 2) Years of Life Lost (YLL), 
based on Australian Bureau of Statistics and Statistics Canada data for the gen-
eral population; and 3) Percentage survival in the first decade of disease in a) the 
whole ‘prevalent’ cohort and b) in a subset of patients recruited within 5 years 
of onset of the first non-Raynaud manifestation (the ‘incident’ cohort). We de-
termined a single primary cause of death (SSc or non-SSc related) and all other 
SSc organ involvement that contributed to death, using a ‘harmonised’ death case 
report form.
Results. In the Australian cohort of 1279 patients, 55.7% of 97 deaths recorded 
between 2007 and 2012 were SSc related; the most common cause of SSc-related 
death was heart-lung disease (40/52 deaths; 24 PAH, 7 ILD, 9 PAH and ILD). 
Malignancy, atherosclerotic vascular disease and sepsis (21, 8 and 5/43 deaths, 
respectively) were the most common non-SSc related causes. Regardless of the 
primary cause, SSc organ involvement contributed to death in 60% of cases. 
In multivariable regression, predictors of mortality were male sex, older age at 
disease onset and presence of PAH. In the ‘incident’ Australian cohort of 333 
patients, there were 24 deaths during follow-up, with PAH and ILD accounting 
for all early SSc-related deaths. In the prevalent (n=1308) and incident (n=338) 
Canadian cohorts, the findings were very similar, with 59.7% of 150 deaths in the 
prevalent cohort between 2005 and 2012 being SSc related; once again the most 
common cause of SSc-related death was heart-lung disease. As seen in Table I, 
SMR and YLL were higher, and % survival was lower in the incident cohorts 
compared with the respective prevalent cohorts. 
Conclusion. Mortality in Canadian and Australian SSc patients is similar, and 
substantial. Our results suggest that prevalent cohorts underestimate mortality 
in SSc by failing to capture early deaths, particularly in diffuse disease. Col-
lectively, these findings provide a compelling rationale for establishing a large 
multi-national inception cohort of patients with SSc to more accurately quantify 
early mortality in this disease.

Table I. A comparison of measures of mortality in Australian and Canadian ‘prevalent’ 
and ‘incident’ cohorts.

 Australian Patients Canadian Patients
 2007-2012 2005-2012

 ‘Prevalent’ ‘Incident’ ‘Prevalent’ ‘Incident’
 cohort cohort cohort cohort
 n=1279 n=333 n=1308 n=338

Number of deaths 97 24 150 53
SMR (95% CI)
   Women 6.4 (4.9-7.8) 5.7 (2.3-9.0) 4.1 (3.3-4.8) 5.3 (3.7-7.0)
   Men 8.8 (5.1-12.6) 16.0 (7.3-24.7) 6.6 (4.4-8.9) 8.4 (3.9-13.0)
   Overall 6.8 (5.6-7.9) 8.7 (5.6-11.8) 4.5 /3.9-5.1) 5.9 b(4.5-7.2)
YLL (years
   Women 15.9 18.1 19.3 20.7
   Men 12.9 15.0 16.3 19.3
% survival in first decade of disease
   Diffuse disease 95% 70% 94% 70%
   Limited disease 99% 95% 97% 85%
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 IMPACT OF AUTOANTIBODY PROFILE ON SURVIVAL IN 
SYSTEMIC SCLEROSIS

S. Nihtyanova, V. Ong, C. Denton 
UCL Medical School, Royal Free Hospital, London, UNITED KINGDOM.

Introduction. Although autoantibodies have been demonstrated to associate 
strongly with organ complications in systemic sclerosis (SSc), their association 
with survival remains unclear. 
Methods. Autoantibody specificities were determined by the hospital Immunol-
ogy laboratory in 649 consecutive SSc patients, followed for up to 15 years. 
Results. The cohort had 84% female and 41% dcSSc patients. The most fre-
quently observed antibody was anti-centromere antibody (ACA), found in 25.3% 
of the patients. Anti-topoisomerase I (ATA) was present in 23%, anti-RNA poly-
merase antibody (ARA) in 10.5% and anti-U3RNP in 4.6% of the aptients. More 
infrequently seen antibodies included anti-U1RNP in 5.9%, anti-PmScl in 3.7%, 
anti-Th/To in 0.6%, anti-Ku in 0.8%, anti-Jo1 in 0.9% and anti-Ro antibodies in 
4.8%. Of the cohort, 3.4% were ANA negative and 3.4% had other rarer anti-
bodies. Of the 118 (18.2%) patients who had unspecified anti-nuclear antibodies 
(ANA), 78% were tested for extractable nuclear antigen (ENA) reactivities and 
were negative. Of those, 66.4% had fine speckled, 27.4% had nucleolar and 35% 
had homogenous pattern. 
Univariable Cox regression analysis revealed that the only SSc-specific anti-
body that demonstrated significant association with survival was ACA (HR 0.68, 
p=0.022). Nevertheless, when correcting for subset, the association disappeared, 
suggesting that the better survival among ACA positive patients is due to the 
predominantly limited skin involvement in this group.
On the other hand, unspecified ANA positivity significantly increased the risk 
of death (HR 1.89, p<0.001) and this was independent of subset. Analysis of 
each pattern separately demonstrated that this is mainly a results of the increased 
risk of death seen in patients with unspecified ANA with homogenous (HR 1.74, 
p=0.018) and fine speckled pattern (HR 1.47, p=0.049). KM survival at the end 
of follow-up was similar in patients with SSc-specific autoantibodies (67% in 
ARA, 59% in ACA, 55% in ATA and 53% in U3RNP positive patients) while 
demonstrating significant reduction in those with non-specified ANAs (34%).
We grouped together patients with unspecified ANAs and those with known an-
tibody specificities, associated with the same pattern. Analysis of associations 
with disease outcome showed no difference in survival between patients with and 
without the three most frequently observed patterns.
Conclusions. While SSc-specific antibodies do not predict survival, unspecified 
ANAs may be associated with worse outcome. Pooling autoantibodies together 
showed no significant increase in mortality related to immunofluorescent pattern, 
which suggests that a potentially unidentified autoantibody may be associated 
with worse survival in SSc patients. 
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DEVELOPING AN INTERVENTION FOR BODY IMAGE DIS-
TRESS IN SYSTEMIC SCLEROSIS: AN UPDATE FROM THE 
SCLERODERMA PATIENT-CENTERED INTERVENTION 
NETWORK (SPIN)

V. Malcarne1, M. Mayes2, S. Assassi2, R. Fox3, S. Gholizadeh3, K. Gottesman4, D. 
Harcourt5, L. Kwakkenbos6, L. Jewett6, C. Mendelson7, S. Mills3, N. Rumsey5, T. 
Strohauer1, H. Williamson5, B. Thombs6

1San Diego State University, Department of Psychology, San Diego, CA, USA; 
2University of Texas Health Science Center at Houston, Houston, TX, USA; 
3SDSU/UCSD Joint Doctoral Program in Clinical Psychology, San Diego, CA, 
USA; 4Scleroderma Foundation, Southern California Chapter, Los Angeles, CA, 
USA; 5University of West of England, Center for Appearance Research, Bristol, 
UNITED KINGDOM; 6Jewish General Hospital, Lady Davis Institute for Medi-
cal Research, Montreal, Quebec, CANADA; 7University of New Mexico, College 
of Nursing, Albuquerque, NM, USA.

Background. Appearance changes are common in systemic sclerosis. These 
changes often affect visible and socially relevant body parts, and can be difficult 
to conceal.  Commonly affected parts of the body include face, mouth, and hands, 
and can include telangiectasias, calcinosis, hyper-/hypo-pigmentation of the skin, 
narrowing of the mouth and nose, digital ulcers, and hand contractures. Currently 
available medical treatments do little to ameliorate these changes. Research on 
systemic sclerosis has found that patients rate disease-related changes in appear-
ance as one of the most significant stressors associated with scleroderma, and 

some patients experience significant body image distress.  Body image concerns 
have been associated with depression, low self-esteem, anxiety, and social im-
pairments, including problems in sexual functioning. However, to date there are 
no interventions available to address body image concerns in systemic sclerosis.
Objective. To develop and evaluate a web-based, patient-centered intervention 
designed to address body image distress in systemic sclerosis.
Methods. The Scleroderma Patient-centered Intervention Network (SPIN) is an 
international consortium of researchers, clinicians, patients, and patient advo-
cates. The SPIN Body Image Distress Working Group brings together representa-
tives from all of these groups to develop an online intervention for body image 
distress in systemic sclerosis. To date, the Working Group has reviewed the rel-
evant research and clinical literature on body image distress in systemic sclerosis 
and has examined existing programs designed for other populations. Qualitative 
interviews have been conducted with patients and patient advocates in order to 
gain insights into body image concerns, and to obtain recommendations for pro-
gram design and content. 
Results. The online intervention addresses both personal and social aspects of 
body image concerns. Cognitive-Behavioral Therapy and Acceptance and Com-
mitment Therapy approaches are incorporated.  There is also an educational com-
ponent that addresses body changes associated with scleroderma and how to cope 
with these changes across cognitive, emotional, and interpersonal levels. 
Conclusion. This body image intervention for systemic sclerosis is a novel de-
velopment that will fill a major gap in quality-of-life interventions available to 
patients with systemic sclerosis. The web-based design of the intervention makes 
it easily accessible to a wider range of patients than would otherwise have ac-
cess to such a programme. A planned evaluation of the programme via a cohort 
multiple randomized controlled trial will be implemented to assess the interven-
tion’s efficacy. 
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IMPACT OF MALE SEX ON SURVIVAL IN SYSTEMIC SCLE-
ROSIS

H. Hussein, C. Chau, S.R. Johnson
Division of Rheumatology, Toronto Western Hospital, University Health Network 
Pulmonary Hypertension Programme, Toronto, CANADA.

Background/Purpose. Systemic sclerosis (SSc) has a female predominance 
with a female-to-male ratio of 3:1. Sex differences have been seen in many au-
toimmune diseases; however, little is understood about the effect of sex on SSc 
disease manifestations and survival. The objectives of this study were to evaluate 
differences in survival and disease manifestatons between males and females 
with SSc. 
Methods. We conducted a retrospective cohort study of patients from the Toron-
to Scleroderma Program who fulfilled the American College of Rheumatology 
(ACR) classification criteria for SSc and were >16 years of age. We evaluated 
differences in age of onset, disease manifestations, serology, and survival be-
tween males and females. 
Results. 907 patients (745 females, 162 males) were included. Males more fre-
quently had diffuse SSc than women (45% versus 31%, p=0.007). Men were 
more likely to have renal crisis (10% versus 7%), abnormal nail fold capillar-
ies (30% versus 25%), digital ulcers (35% versus 32%), esophageal dysmotility 
(89% versus 85%), telangiectasia (81% versus 77%), and interstitial lung dis-
ease (42% versus 32%). Females more frequently had anticentromere antibod-
ies (19% versus 9%), pulmonary arterial hypertension (38% versus 33%), and 
Raynaud’s phenomenon (96% versus 94%). There were 186 deaths (37 males, 
149 females). Males had increased mortality compared to females (Hazard Ratio 
(HR) 1.56, p=0.02). The median survival time was 17.3 years for males and 24.7 
years for females. After adjusting for differences in SSc subtype, serology and 
presence of interstitial lung disease, men still had increased mortality compared 
to females (HR 1.64, p=0.009). 
Conclusion. Males with SSc have an increased burden of disease and decreased 
survival compared to females with SSc.
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APPEARANCE DISSATISFACTION, SOCIAL DISCOMFORT, 
AND HELPLESSNESS IN PATIENTS  WITH SYSTEMIC SCLE-
ROSIS

S. Gholizadeh1, S. Mills1, R. Fox1, P. Clements2, S. Kafaja2, V. Malcarne1, 3, D. 
Khanna4, D. Furst2

1SDSU/UCSD Joint Doctoral Program in Clinical Psychology, San Diego, CA, 
USA; 2UCLA, David Geffen School of Medicine, Los Angeles, CA, USA; 3San 
Diego State University, Department of Psychology, San Diego, CA, USA; 4Uni-
versity of Michigan Health System, Ann Arbor, MI, USA.

Background. Systemic sclerosis (SSc) has been related to marked appearance 
change (AC), particularly on the face, mouth, and hands. AC has previously been 
shown to have both personal (i.e., body image) and interpersonal (i.e., social rela-
tionships) components for patients with SSc. Because SSc-related disfigurement 
can be unpredictable and uncontrollable, AC may be associated with feelings of 
helplessness among patients with SSc. 
Objective. The present study examined the relationship between satisfaction 
with appearance and helplessness in patients with SSc. 
Methods. A sample of patients (N = 178) from the UCLA Quality of Life (QOL) 
Study completed the Brief Satisfaction With Appearance Scale (Brief-SWAP) 
and the Arthritis Helplessness Index (AHI, modified for scleroderma). The Brief-
SWAP yields two subscales evaluating Dissatisfaction with Appearance and 
appearance-related Social Discomfort, in which higher scores indicate greater 
dissatisfaction or discomfort. The AHI yields two subscales of Helplessness (e.g., 
My scleroderma is controlling my life) and Internality (e.g., If I do all the right 
things, I can successfully manage my scleroderma), in which higher scores indi-
cate greater helplessness/less control. In two separate models, hierarchical linear 
regressions examined the relationship of the Brief-SWAP subscales to each of the 
AHI subscales. Both models controlled for disease severity, as measured by the 
modified Rodnan skin score, and age. Age was considered in both models as a 
moderator of the relationship of Brief-SWAP subscales to AHI subscales.
Results. A significant main effect (p<.001) was found for appearance-related so-
cial discomfort as it relates to AHI Helplessness, such that greater social discom-
fort due to SSc-related AC was associated with greater feelings of helplessness. 
Dissatisfaction with appearance was not significantly (p>.05) associated with 
helplessness. In the model predicting AHI Internality, neither social discomfort 
nor subjective dissatisfaction with appearance demonstrated significant main ef-
fects (ps >.05) after controlling for disease severity and age. No significant inter-
action effects were found (p>.05). 
Conclusions. These findings suggest that appearance-related social distress is as-
sociated with greater feelings of helplessness among SSc patients, while dissatis-
faction with appearance is not. Although data analyzed here were cross-sectional, 
findings suggest that social challenges associated with scleroderma-related ap-
pearance changes may contribute to a sense of helplessness in patients. Given 
the extent of AC among SSc patients, this is an area that deserves greater study 
in order to increase understanding of the spectrum of outcomes associated with 
body disfigurement. 
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PREDICTION OF WORSENING OF SKIN FIBROSIS IN PA-
TIENTS WITH DIFFUSE SYSTEMIC SCLEROSIS USING THE 
EULAR SCLERODERMA TRIALS AND RESEARCH (EUSTAR) 
REGISTRY  AND VALIDATION IN A SECOND COHORT

B. Maurer1, N. Graf2, B.A. Michel1, C. Metzig3, V. Lanius3, D. Khanna4, O. Distler1

1University Hospital Zurich, Department of Rheumatology, Zurich, SWITZER-
LAND; 2Graf biostatistics, Winterthur, SWITZERLAND; 3Bayer Pharma AG, 
Berlin, GERMANY; 4University of Michigan, Department of Rheumatology, Ann 
Arbor, USA.

Objectives. To identify predictors for progressive skin fibrosis in patients with 
diffuse cutaneous SSc (dcSSc) to enable 1) clinical risk-stratification and 2) im-
proved cohort enrichment in trials with skin fibrosis as the primary endpoint.
Methods. Observational prospective study using the EUSTAR database: Wors-
ening of skin fibrosis was defined as increase in MRSS >5 points and >/=25% 
from the 1st to the 2nd visit. Inclusion criteria: dcSSc, ACR criteria fulfilled, 
MRSS>/=7 at 1st visit, valid data for MRSS at 2nd visit, period in between visits 
12±2 months. In the univariate analysis, patients with progressive skin fibrosis 
were compared to non-progressive patients. Predictive markers with p<0.2 were 
included in the multivariate logistic regression analysis. For validation, a second 
cohort with new patients was extracted from the EUSTAR database 11 months 
after the first data extraction. 

Results. Out of 637 patients, 9.7% had progressive skin disease. Patients with 
a lower MRSS (</=22/51) at baseline visit and shorter disease duration (</=15 
months) developed significantly more often progressive skin fibrosis. Uni-
variate analysis suggested the following prediction parameters: joint synovitis 
(p=0.009), disease duration (p=0.023), MRSS at baseline (p=0.015), and the in-
teraction between disease duration and sex (p=0.02), respectively between dis-
ease duration and CK elevation (p=0.047). 
In the multivariate analysis, different prediction models with varying combina-
tions of the previously identified predictors were compared. The model with the 
highest prediction success rate (n=8/18, 44.4%) including joint synovitis, female 
sex, short disease duration, low MRSS at baseline, and the interaction of female 
sex and short disease duration, showed an area under the ROC curve of 0.73 
(95% CI=0.66-0.79, p<0.0001) with an overall accuracy of 89.9% (98.1% for no 
progression, 14.3% for progression). 
Other models with broader inclusion criteria revealed lower prediction success 
rates (e.g. 23.8% (n=20/84) for a model including low MRSS at baseline and 
short disease duration), but would simplify the recruiting process.
In the EUSTAR validation cohort, out of 188 patients, 6.4% had progressive skin 
disease. In the multivariate analysis, essentially the findings from the original 
cohort were confirmed. Interestingly, among the prediction markers, a low MRSS 
at baseline (</=22/51) had a particularly high impact in all prediction models 
(range OR 5.394–10.463).
Conclusion. These data from a large EUSTAR cohort analysis including a 2nd 
internal verification cohort demonstrated that the identified criteria allow the en-
richment of clinical trials for dcSSc patients with progressive skin fibrosis by 
up to 4.5-fold which will have an important impact on the future clinical study 
design in SSc. 
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MRI INFLAMMATORY LESIONS OF THE HAND COULD BE 
PREDICTORS OF DIGITAL ULCERS, DISEASE ACTIVITY 
AND LOWER FUNCTIONAL CAPACITY IN SYSTEMIC SCLE-
ROSIS

B. Stamenkovic1, A. Stankovic1, J. Nedovic1, S. Stojanovic1, V. Zivkovic1, A. 
Dimic1, N. Damjanov2

1Institute Niska Banja, Medical Faculty University of Nis, Nis, SERBIA; 2Institute 
for Rheumatology, Medical Faculty University of Belgrade, Belgrade, SERBIA.

Background. Joint involvement is frequent finding and correlate with poor life 
quality in systemic sclerosis (SSc). MRI is useful method for detecting and quan-
tification of inflammatory lesions of the hand ( bone oedema, erosions, synovitis 
and tenosynovitis) in systemic sclerosis patients.
Objective. The aim of the study was to investigate association of clinical fea-
tures, laboratory tests and probability for the occurrence of inflammatory chang-
es on the hand  in systemic sclerosis.
Method. 102 patients with systemic sclerosis were investigated (mean age 53y). 
Contrast enhanced, low field  MRI of the wrist and MCP2-5 joints was performed 
to all the patients. MRI inflammatory changes (bone oedema, erosions , synovitis 
and tenosynovitis) were assessed and scored by OMERACT RAMRIS scoring 
system. Different clinical features (age, sex, SSc subtype, disease duration (date 
of first non Raynaud symptom), Raynaud phenomenon, articular or periarticu-
lar pain, joint swelling and contractures, digital ulceration, HAQ, acroosteolysis 
(by standard PA radiographs of hand and wrist), pulmonary fibrosis (by CT and 
pulmonary function tests), pulmonary arterial hypertension (pulmonary arterial 
pressure higher than 30mmHg at rest on Doppler echocardiography) and labora-
tory tests (antinuclear antibodies, anti topoisomerase antibodies, anti centromere 
antibodies, RF, CRP,Creatine phosphokinase) and disease activity ( by Valentini 
index) were carried out.
Results. By multiple logistic regression analysis taking into account all clinical 
and laboratory variable, we found that MRI inflammatory lesions of the hand 
were associated and probability for the occurrence of inflammatory changes  was 
higher for the SSc patients with digital ulcers (OR=4.687;95%IP: 1,002-22,256;  
p<0,05), HAQ>1,5 (OR=8,226;95%IP:  1,740-38,896; p<0,01) and disease ac-
tivity (OR=3,132; 95%IP:  1,027-9,551;  p<0,05).
Conclusion. Inflammatory findings (bone oedema, erosions, synovitis ant teno-
synovitis) on the hand by MRI in SSc could be predictors for digital ulcers, active 
disease and impaired functional capacity in systemic sclerosis .Regular monitor-
ing  of clinical features and  organ involvement are essential in all the patients 
with systemic sclerosis, especially those  with proven inflammatory changes on 
MRI of the hand.
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Characteristics CML 95% CI for CMC p

Age 1.024 0.962 1.069 0.271
Disease duration 1.061 0.963 1.168 0.233
Female 0.953 0.100 9.128 0.967
Disease duration >5 y 1.143 0.372 3.511 0.816
Diffuse SSc 0.745 0.215 2.578 0.642
Raynaud phenomenon 0.000 0.000 – 0.999
Digital ulcers 4.687 1.002 22.256 0.049
HAQ < 1.5 0.236 1.740 38.896 0.008
Distal Phalange reception 3.488 0.727 16.732 0.118
Muscle ?????? 1.049 0.110 10.048 0.967
DLCO <?? 1.971 0.366 0.167 0.286
FVC <75% 1.130 0.277 4.416 0.864
?PAP>30mmHg 5.224 0.641 42.561 0.122
Positive ANA 1.099 0.309 3.904 0.884
Creatine phosphokinase - 0.000 - 0.999
Positive CRP 2.656 0.549 12.841 0.224
Positive RF - 0.000 - 0.999
Active disease 3.132 1.027 9.551 0.045
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EVALUATION OF BLOOD PERFUSION IN DIFFERENT SKIN 
AREAS OF SYSTEMIC SCLEROSIS PATIENTS BY LASER 
SPECKLE CONTRAST ANALYSIS AND CORRELATIONS 
WITH NAILFOLDMICROANGIOPATHY EXTENT

A. Sulli1, B. Ruaro1, F. Ravera1, D. Stanciu2, C. Pizzorni1, M. Cutolo1

1Research Laboratory and Academic Division of Clinical Rheumatology, Depart-
ment of Internal Medicine, University of Genoa, Genoa, ITALY; 2Research Cent-
er on Rheumatic Diseases, Department of Internal Medicine and Rheumatology 
Sf. Maria Hospital, Bucharest, ROMANIA.

Objective. This study aimed at investigating by laser speckle contrast analysis 
(LASCA) blood perfusion (BP) at different skin sites in systemic sclerosis (SSc) 
patients, looking for any correlation with the extent of the nailfold capillary dam-
age.    
Methods. Sixty-eight SSc patients (mean disease duration 7±6 years) and 68 
healthy subjects (CNT) matched for age and sex were enrolled. BP was assessed 
by LASCA in the facial and dorsal/palmar regions of the hand in both SSc pa-
tients and CNT. Different regions of interest (ROI) were created on their hands: 
fingertips, periungual areas, dorsum and palm of both hands as well as their face: 
forehead, tip of nose, zygomas and perioral regions. The average BP was scored 
as perfusion units (PU) (1). Videocapillaroscopy (NVC) was used to detect the 
proper pattern of nailfold microangiopathy (early, active or late) (2). 
Results. SSc patients had a statistically significant lower median BP than CNT at 
the level of fingertip (86 and 189 PU, respectively, p<0.0001), periungual (69 and 
140 PU, respectively, p<0.0001) and palm areas (78 and 111 PU, respectively, 
p<0.0001). Whereas, both groups had similar BP values at dorsum of hands, 
whole face, and different ROIs of the face. There was a statistically significant 
correlation between BP of the fingertips and BP of the periungual areas in both 
SSc patients and CNT (p<0.0001). A statistically significant correlation was also 
observed in both groups between palm and fingertip areas (p<0.0001), dorsum 
and periungual areas (p=0.0003 and p=0.05, respectively), dorsum and palm 
(p=0.0008 and p=0.0001, respectively). The median BP gradient between finger-
tips and palm was lower in SSc patients than in CNT (11 and 67 PU, respectively, 
p<0.0001), as was the gradient between the dorsum and periungual areas (25 and 
69 PU, respectively, p=0.0009). A significant progressive decrease of BP was 
observed in SSc patients with progressive pattern of nailfold microangiopathy  
(early, active, and late) at the level of fingertip (p=0.004), periungual (p=0.007) 
and palm areas (p=0.02). 
Conclusions. This study shows that LASCA detects significant differences in 
BP at the level of fingertips, periungual areas, and palm of hands in SSc patients 
versus CNT. Furthermore a statistically significant correlation was observed be-
tween nailfold microangiopathy extent and BP at the level of fingertips, periun-
gual areas, and palm of hands in SSc patients.
References 
  1. Ruaro B, et al. Ann Rheum Dis 2013; Aug 16, [Epub ahead of print].  
  2. Cutolo M, et al. Rheumatology 2004; 43:719-26. 
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CORRELATION BETWEEN BLOOD PERFUSION AND DER-
MAL THICKNESS IN DIFFERENT SKIN AREAS OF SYSTEM-
IC SCLEROSIS PATIENTS.

B. Ruaro, A. Sulli , E. Alessandri, G. Ferrari, M.A. Cimmino, M. Cutolo
Research Laboratory and Academic Division of Clinical Rheumatology, Depart-
ment of Internal Medicine, University of Genoa, Genoa, ITALY.

Objective. The aim of this study was to identify possible correlations between 
peripheral blood perfusion (BP) and dermal thickness (DT) in three different 
areas of skin (periungual, dorsum of hand and zygoma), in SSc patients.
Methods. Sixty-three SSc patients (mean age 64±11SD years) were enrolled. BP 
was analysed by laser speckle contrast analysis (LASCA) at the level of dorsal 
region of hands and face in SSc patients (1). Different regions of interest (ROI) 
were created at level of periungual areas of the 3rd finger bilaterally, dorsum of 
both hands and zygomas, and the average BP was scored as perfusion units (PU). 
Both high frequency ultrasound (US) and modified Rodnan skin score (mRss) 
were used to evaluate average DT at the level of dorsum of 3rd finger, hand and 
zygoma bilaterally (2). US and LASCA were also performed in 63 age and sex 
matched healthy subjects (CNT). 
Results. A negative correlation was observed between BP and both ultrasound-
DT (p=0.0005) and mRss (p=0.007) in SSc patients at the level of fingers. No 
statistically significant correlation was found between BP and both ultrasound-
DT and mRss at level of dorsum of hand and zygomas in SSc patients. In CNT 
no statistically significant correlation was detected between BP and ultrasound-
DT at the level of fingers, dorsum of hands or zygomas. SSc patients showed a 
statistically significant lower BP at level of periungual areas when compared with 
healthy subjects (p<0.0001). No statistically significant difference in BP values 
was observed between SSc and CNT at the level of dorsum of hand and zygomas. 
SSc patients showed a statistically significant higher ultrasound-DT at the level 
of periungual areas, dorsum of hands and zygomas than CNT (p<0.0001, for all). 
A statistically significant positive correlation was observed between ultrasound-
DT and mRss in SSc patients at level of the three areas (periungual p<0.0001; 
dorsum of hand p=0.03; zygoma p=0.0001).
Conclusions. This study demonstrates a relationship between periungual BP 
evaluated by LASCA and finger DT evaluated by both US and mRss in SSc 
patients. SSc patients have a statistically significant higher DT at level of dorsum 
of finger, hand or zygoma than healthy subjects. There is a significant positive 
correlation between US and mRss in the assessment of DT.
References  
  1. Ruaro B, et al. Ann Rheum Dis 2013; Aug 16, [Epub ahead of print]. 
  2. Sulli A, et al. Ann Rheum Dis 2013; May 3, [Epub ahead of print]. 
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STABILISATION OF MICROCIRCULATION IN EARLY SYS-
TEMIC SCLEROSIS PATIENTS WITH DIFFUSE SKIN IN-
VOLVEMENT FOLLOWING RITUXIMAB TREATMENT

V. Smith1, C. Pizzorni2, V. Riccieri3, S. Decuman4, Y. Piette1, A. Sulli2, E. De-
schepper5, F. De Keyser1, 4, M. Cutolo2

1Department of Rheumatology, Ghent University Hospital, Ghent, BELGIUM; 
2Research Laboratory and Academic Unit of Clinical Rheumatology, Department 
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ternal Medicine and Medical Specialities, University Sapienza, Rome, ITALY; 
4Department of Internal Medicine, Ghent University, Ghent, BELGIUM; 5Bio-
statistics Unit, Ghent University, Ghent, BELGIUM.

Background. Systemic sclerosis (SSc) is a multisystemic autoimmune disease 
characterized by fibrosis of the skin and internal organs, generalized microvas-
culopathy and antibody response against various cellular antigens. In between 
others, our group recently reported stabilisation of internal organ involvement 
during 2-year follow-up in an open pilot study of a 2-treatment course (month 
0/6) of rituximab (RTX) in patients with early diffuse SSc (dcSSc). As SSc is 
characterized by progressive microangiopathy over time it may be worthwhile 
to investigate whether treatment with RTX could also stabilize microangiopathy 
in dcSSc. 
Aim. This study assesses microangiopathic evolution by nailfold videocapillaro-
copic (NVC) analysis after two treatment course (month 0/6) with rituximab in 
early dcSSc patients.
Methods. Twelve months follow-up (open-label study) of six consecutive pa-
tients with early dcSSc. Patients received an infusion of two times 1000 mg RTX 
at month 0 and 6, together with 100 mg methylprednisolone. Low-dose pred-
nisolone (no higher than 10 mg/day) was allowed, provided that patients were 
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taking a stable dose at least 12 weeks before inclusion. All disease-modifying 
antirheumatic drugs (except methotrexate) were stopped 12 weeks before screen-
ing. Patients were on a stable dose methotrexate (10-25 mg/week) as background 
therapy since at least 12 weeks. Capillaroscopic assessment, clinical read outs 
(modified Rodnan skin score, mRSS; lung function and echocardiography) and 
disease activity score (DAS) were performed at 0, 3, 6 and 12 months. 
Results. There was a clinical significant change in skin score with a mean (SD) 
mRSS of 24.8 (5.95) at baseline and 10.2 (1.17) at month 12 (Mixed Model 
Analyses, MMA, p<0.001) and a significant decrease in DAS, with a mean of 4.2 
(1.69) at baseline and 0.6 (0.74) at month 12 ( MMA p<0.001). Indices of internal 
organ involvement remained stable (Table I). Semi-quantitatively scored NVC 

parameters remained stable showing no progression of the microvascular damage 
during follow-up: mean score (SD) of capillary loss at baseline/12 months: 2.170 
(0.408)/ 1.830 (0.408) (MMA p=0.341), mean score (SD) of giants at baseline/ 
12 months: 0.670 (0.516)/ 1.17 (0.408) (MMA p=0.093), mean score of haemor-
rhages at baseline/12 months: 0.670 (0.516)/1.00 (0.000) (MMA p=0.529) and 
mean score of neoangiogenesis at baseline/12 months: 0.830 (0.408)/ 0.830 
(0.753) (MMA p=0.383) (Table II).
Conclusions. This is the first open pilot study to show that two immunosuppres-
sive treatment courses with RTX may not only have potential efficacy for skin 
and stabilisation of internal organ involvement but also additional stabilisation of 
microangiopathic parameters in early dcSSc.

Table I. Changes in clinical parameters in patients with early and severe Diffuse cutaneous Systemic Sclerosis (DcSSc) treated with Rituximab (n=6).

Variable Statistic 0M 3M¶  p-value*  6M p-value* 12M p-value* p-value  
        MMA 12M 

mRSS Mean, SD 24.8 (5.95) 18.6 (8.68) 0.026 13.8 (5.19) <0.001 10.2 (1.17) <0.001 <0.001
 Median (QLQ3) 25.0 (19.3, 30.0) 15.0 (12.5, 26.5)  13.5 (8.8, 19.3)  10.0 (9.0, 11.3)
 Min, max (17.0, 33.0) (11.0, 33.0)  (8.9, 20.0  (9.0, 12.0)

DLCO Mean, SD 70.2 (12.98) 61.0 (12.21) 0.105 66.5 (15.98) 0.213 69.3 (18.13) 0.771 0.302
(% of normal) Median (Q1, Q3) 68.0 (59.8, 85.0) 61.0 (51.0, 71.0)  67.0 (57.5, 5,3)  69.5 (59.0, 83.8)
 Min, max (53.0, 85.0) (44.0, 78.0)  (41.0, 91.0)  38.0, 92.0)

FVC Mean, SD 99.7 (13.77) 94.4 (11.08) 0.590 100.5 (17.74) 0.808 101.2 (13.85) 0.646 0.781
(% of normal) Median (Q1, Q3) 99.0 (88.8, 113.3) 97.0 (84.0, 103.5)  100.5 (86.0, 116.0)  105.5 (91.0, 111.5)
 Min, max (79.0, 117.0) (77.0, 105.0  (74.0, 125.0)  (76, 113)

TLC Mean, SD 87.5 (9-40) 83.8 (9.52) 0.970 88.7 (1574) 0.740 94.5 (14.6) 0.062 0.191
(% of normal) Median (Q1, Q3) 87.0 (78.0, 94.8) 81.0 (76.5, 92.5)  85.0 (78.3, 103.8)  94.0 (83.8, 104.5)
 Min, max (78.9, 103.0) (74.0, 99.0)  (68.0, 112.0)  (74.0, 118.0)

FEV Mean, SD 92.5 (10.15) 91.0 (12.02) 0.447 91.8 (12.29) 0.796 97.3 (11.76) 0.077 0.088
(% of normal) Median (Q1, Q3) 90.0 (83.5, 104.3) 95.0 (78.5, 101.5)  95.0 (79.3, 101.0)  98.0 (87.5, 107.0)
 Min, max (82.0, 105.0 (77.0, 105.0  (74.0, 107.0)  (80, 113)

DAS Mean, SD 4.2 (1.69) 1.8 (1.15) <0.001 1.1 (0.58) <0.001 0.6 (0.74) <0.001 <0.001
 Median (Q1, Q3) 3.8 (3.1, 5.5) 2.0 (0.75, 2.75)  1.0 (0.5, 1.6)  0.5 (0.0, 0.88)
 Min, max (2.0, 7.0) (0.0, 3.0)  (0.5, 2.0)  (0.0, 2.0)

sPAP /mmHg) Mean, SD 30.5 (2.65)* 30.4 (6.19) 0.581 33.0 (8.25)¶ 0.734 30.4 (4.45)¶ 0.430 0.603
 Median (Q1, Q3) 31.0 (27.8, 32.8)¶ 28.0 (25.5, 36.5)  32.0 (25.5, 41.0) ¶  29.0 (26.5, 35.0)¶

 Min, max (27.0, 33.0) ¶ (23.0, 39.0)  (23.0, 44.0)¶  (25.0, 35.0)¶

LVEF Mean, SD 58.5 (8.10)* 65.8 (7.82) 0.094 59.5 (4.93) 0.830 63.5 (5.72) 0.239 0.238
(% of normal) Median (Q1, Q3) 57.5 (51.3, 66.8)* 69.0 (58.0,72.0)  59.0 (55.0, 63.3)  64.0 (58.8, 69.0)
 Min, max (50.0, 69.0) (55.0, 75.0)  (55.0, 67.0)  (55.0, 69.0)

*Significance of all values versus baseline; aN=5. *N=4, MMA: Mixed Model Analysis; mRSS: modified Rodman skin score; DLCO: diffusion capacity for carbon monocide; 
FVC: forced vital capacity; TLC: total lung capacity; FEV: forced expiratory volume; DAS: disease activity score; sPAP: systolic pulmonary artery pressure; LVEF: left ventricular 
ejection fraction.

Table II. Microangiopathic evolution (semi-quantitative scores) in patients with early bDcSSc treated with rituximab (N=6).

Cap Variable Statistic 0M 3M¶ p-value* 6M p-value* 12M p-value* p-value  
         MMA

SQ Capillary loss Mean, SD 2.17 (0.408) 2.20 (0.447) 0.915 2.17 (0.753) 1.000 1.83 (0.408) 0.147 0.341
 Median 2.0 (2.0, 2.25) 2.0 (2.0, 2.50)  2.0 (1.75, 3.00)  2.0 (1.75, 2.00)
 Min, max 2.0, 3.0 2.0, 3.0  1.0, 3.0  1.0, 2.0
SQ Giants Mean, SD 0.67 (0.516) 1.00 (0.000) 0.122 1.00 (0.000) 0.099 1.17 (0.408) 0.016 0.093
 Median 1.00 (0.00, 1.00) 1.00 (0.00,1.00)  1.00 (0.00, 1.00)  1.00, 1.25
 Min, max 0.00, 1.00 1.00, 1.00  1.00, 1.00  1.00, 2.00
SQ Haemorrages Mean, SD 0.67 (0.516) 0.80 (0.447) 0.590 0.83 (0.408) 0.463 1.00 (0.000) 0.154 0.529
 Median 1.00 (0.00, 1.00) 1.00 (0.50, 1.00  1.00 (0.75, 1.00  1.00 (0.00, 1.00
 Min, max 0.00, 1.00 0.00, 1.00  0.00, 1.00  1.00 1.00
SQ Neoangiogenesis Mean, SD 0.83 (0.408) 1.20 (1.095) 0.132 1.00 (0.632) 0.573 0.83 (0.753) 1.000 0.383
 Median 1.00 (0.75, 1.00) 1.00 (0.50, 2.00)  1.00 (0.75, 1.25)  1.00 (0.00, 1.25
 Min, max 0.00, 1.00 0.00, 3.00  0.00, 2.00  0.00, 2.00

*p-value versus Baseline; SQ: semi-quatitative; ¶N=5.
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ASSESSMENT OF SKIN BLOOD FLOW AND STRUCTURE IN 
LOCALISED SCLERODERMA USING NON-INVASIVE IMAG-
ING

A. Murray1,2, T. Moore1, J. Manning3, G. Dinsdale1,2, J. Wilkinson4, M. Bhushan5, 
C.E.M. Griffiths5, A.L. Herrick1

1Centre for Musculoskeletal Research, University of Manchester, Manchester 
Academic Health Science Centre, Salford Royal NHS Foundation Trust, Sal-
ford, UNITED KINGDOM; 2Photon Science Institute, University of Manchester, 
Manchester, UNITED KINGDOM; 3Rheumatology Directorate, Salford Royal 
NHS Foundation Trust, Salford, UNITED KINGDOM; 4Centre for Biostatistics, 
University of Manchester, Manchester Academic Health Science Centre, Salford 
Royal NHS Foundation Trust, Salford, UNITED KINGDOM; 5Dermatology Cen-
tre, Salford Royal NHS Foundation Trust, University of Manchester, Manchester 
Academic Health Science Centre, UNITED KINGDOM.

Background. Localised scleroderma (morphoea) often occurs in patients with no 
other symptoms of a connective tissue diease such as systemic sclerosis (SSc). 
Extensive morphoea can cause major morbidity, disability and disfigurement 
and its pathophysiology is poorly understood. Studying morphoea enhances 
knowedge of the structure and function of areas of skin affected by scleroderma, 
isolated as they are from the other disease processes associated with SSc; this 
consequently enables a better understanding of the pathogenesis of scleroderma 
in general. The aim of this study was to investigate, with non-invasive imaging, 
the relationship between perfusion and the localised abnormalities of skin struc-
ture which characterise morphoea. 
Methods. 32 patients with morphoea underwent imaging at affected and unaf-
fected sites. The skin was imaged with high frequency ultrasound (HFUS) and 
optical coherence tomography (OCT) to determine thickness. Perfusion was im-
aged directly with dual wavelength (red [deeper] and green [superficial]) laser 
Doppler imaging (LDI), and indirectly with thermography. 
Results. Epidermal and dermal thickness was decreased at affected compared 
to unaffected sites; however, only differences in epidermal thickness (p=0.03 
[HFUS] and p=0.005 [OCT]) were significant for active plaques, and only one 
of the epidermal thickness measurements (p=0.11 [HFUS] and p=0.004 [OCT]) 
was significant for inactive plaques. Deeper perfusion was higher within plaques 
than at unaffected sites (p<0.001 for red LDI, p<0.0001 for thermography) but 
superficial perfusion (green LDI) was similar between sites. An inverse associa-
tion was found between epidermal thickness and superficial perfusion (HFUS 
and green LDI) but no association was found for deeper perfusion (HFUS and 
thermography). 
Conclusions. This is the first study of morphoea to look for associations between 
HFUS, OCT and LDI and thermography. The study confirms loss of epidermal 
thickness and an increase in deeper perfusion in morphea plaques. Changes in 
soft tissue thickness are not confined to epidermis and dermis but occur also in 
underlying tissue (evidenced by red LDI results). The relationship between per-
fusion and the loss of subcutaneous tissue requires further investigation to fully 
understand the pathogenesis of morphea plaques. 
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VIRTUAL TOUCH IMAGING AND QUANTIFICATIONTM:       
IS IT POSSIBLE TO DISTINGUISH  “UNAFFECTED” SKIN IN 
PATIENTS FROM HEALTHY SKIN?

T. Santiago1, M. Coutinho1, M.J. Salvador1, F. Delgaldo2,3, A.C. Redmond2,3, 
J.A.P. Da Silva1

1Rheumatology Department, Centro Hospitalar e Universitário de Coimbra, 
Coimbra, PORTUGAL; 2Leeds Institute of Rheumatic and Musculoskeletal 
Medicine, University of Leeds, Leeds, UNITED KINGDOM; 3NIHR Leeds Mus-
culoskeletal Biomedical Research Unit, Leeds Teaching Hospitals Trust, Leeds, 
UNITED KINGDOM.

Background/Purpose. Skin involvement is a fundamental clinical feature in 
systemic sclerosis (SSc), often considered the primary outcome in clinical trials. 
Nonetheless, it remains orphan of a sensitive and reliable quantitative assessment 
technique. Virtual Touch Imaging and Quantification (VTIQ) is a new elastogra-
phy imaging method that provides qualitative and quantitative information about 
absolute skin stiffness. 
The purpose of this study was to compare absolute skin stiffness values of clinical-
ly unaffected scleroderma skin and the skin of healthy controls (HC), using VTIQ.
Method. Absolute skin stiffness was measured on the basis of shear-wave veloc-
ity (expressed in meters per second), using a VTIQ, at 16 of the 17 anatomical 
sites of the modified Rodnan skin score (mRSS) (anterior chest, abdomen, up-

perarms, forearms, fingers, hands, thighs, legs and feet bilaterally). Twenty-six 
patients (13 limited SSc, 13 diffuse SSc), and 17 age- and gender-matched HC 
were included. 
Higher shear-wave velocity values represent harder tissues. mRSS was estab-
lished at each anatomical site by an assessor blinded to the VTIQ findings. For 
the purpose of this study we only included, for SSc patients, anatomical sites with 
clinically unaffected skin (local mRSS = 0). Comparison between groups was per-
formed through Mann-Whitney test, p values <0.05 were considered significant.
Results Absolute skin stiffness measurements were higher in all SSc “unaf-
fected” areas than in the HC, reaching statistical significance in eight out of 16 
measurements sites (See Table I).
Conclusion. VTIQ adds sensitivity to the assessment of skin stiffness in SSc. 
What appears to be “normal” skin in SSc may be already pathologic, as shown 
by increased sheer-wave velocity. VTIQ may help in the identification of patients 
in an early phase of the disease and assist in the evaluation of novel therapies.

Table I. Shear wawe velocities values (m/s) in SSc patients and controls.

 Patients n (*) Controls Differences  
    between patients  
    and conrols
    (p values)

Anterior chest 2.8 (0.7) 17* 2.3 (0.7) 0.05
Abdomen 2.5 (0.4) 21 2.0 (0.6) 0.016
Upperarm left 2.7 (0.5) 19 2.3 (0.4) 0.004
Upperarm right 2.4 (0.4) 18 2.2 (0.5) NS
Forearm left 2.5 (0.3) 14 2.1 (0.4) 0.008
Forearm right  2.5 (0.4) 13 2.3 (0.3) NS
Hand left 2.6 (0.4) 7 2.2 (0.5) NS
Hand right 2.7 (0.4) 7 2.2 (1.1) 0.011
Phalanx left 2.7 (0.4) 1 2.3 (0.4) -
Phalanx right 3.1 (0.8) 3 2.2 (0.4) -
Thigh left 2.3 (0.6) 23 2.1 (0.3)  NS
Thigh right 2.4 (0.4) 23 2.1 (0.2) 0.004
Leg left 3.1 (1.0) 19 2.4 (0.4) 0.012 
Leg right 2.6 (0.5) 18 2.5 (0.5) NS
Foot right 2.9 (0.7) 14 2.2 (0.3) 0.003
Foot left 2.6 (0.6) 15 2.3 (0.4) NS

Shear wawe velocities values (m/s) are shown as mean (standard deviation). p<0.06 
was considered statistically significant. NS: not significant; n (*) Number of sites from 
26 SSc patients with local mRSS = 0. Of the patients with mRSS=0, 18 had a limited 
SSc, and one had a diffuse SSc.

PS48 

IMAGING OF SCLERODERMA WITH OPTICAL COHER-
ENCE TOMOGRAPHY

H.C Ring1, A. Hussain1, M. Mogensen2

1Dept of Dermatology, Roskilde Hospital, Roskilde, DENMARK; 2Dept of        
Dermato-Venereology, Bispebjerg Hospital, Copenhagen, DENMARK.

Background. Systemic scleroderma (SSc) is a connective tissue disease with 
abnormalities in vascular, immunological and fibrotic pathways. The vasculopa-
thy is characterized by fibrointimal proliferation of small vessels and vasospastic 
episodes that may lead to tissue ischaemia and over time morphological skin 
changes characterized by skin fibrosis. Optical Coherence Tomography (OCT) 
provides a non-invasive, easily applicable optical imaging method for assess-
ment of skin. In several clinical studies using OCT scanning, it has been dem-
onstrated a potential tool for non-invasive assessment of non-melanoma skin 
cancer. Scleroderma is characteristic in OCT scans due to the homogeneous ap-
pearance of dermis due to fibrosis. This poster demonstrates the characteristic 
OCT morphology of scleroderma and other skin conditions with fibrosis.
Methods. Skin morphology and scar formation were studied using VivoSight 
OCT scanner (Michelson Diagnostics Ltd., UK).  The system’s 10 micron axial 
resolution is complemented by 7.5 micron lateral resolution throughout a 2 mm 
depth range in tissue. OCT is an optical analogue of ultrasound imaging, the 
images produced are similar to b-mode ultrasound images, showing a vertical 
section of the tissue but with a resolution better than a typical high-frequency 
ultrasound system. 
Results. The normal skin in OCT scans clearly demonstrates the well-known 
layering of the skin. This architectural pattern is, however, in striking contrast to 
the OCT images obtained from scleroderma skin and other similar skin condi-
tions as keloids. In scleroderma a disarray of the normal layering of the skin was 
demonstrated. The OCT images displayed no difference between the two types of 
scleroderma (morphea and systemic scleroderma). However, in contrast to keloid 
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tissue the scleroderma images displayed a more cohesive appearance indicating 
a difference in density of collagen or other dermal structures. The poster will 
display multiple OCT images. 
Conclusion. In scleroderma novel anti-fibrosing agents and other treatment op-
tions are emerging and non-invasive monitoring of dermal collagen morphology 
is warranted during treatment trials. An OCT study from 2013 has demonstrated  
a good correlation between OCT images of systemic scleroderma skin and the 
modified Rodnan skin score and further OCT studies of scleroderma  is ongoing.

Poster Tour 8: Therapy / Miscellaneous
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TOWARDS PERSONALIZED MEDICINE: MOLECULAR DI-
AGNOSTICS FOR SYSTEMIC SCLEROSIS – UTILIZING 
GENE EXPRESSION PROFILING TO GUIDE PATIENT MAN-
AGEMENT

Y. Nesbeth1, T. Wood2, M. Hinchcliff3, S. Podlusky3, J. Reder1, M. Whitfield2

1Celdara Medical LLC, Lebanon, NH, USA; 2Dartmouth Geisel School of 
Medicine, Department of Genetics, Hanover, NH, USA; 3Northwestern Univer-
sity Feinberg School of Medicine, Department of Internal Medicine, Division of 
Rheumatology, Chicago, IL, USA.

Systemic sclerosis (SSc) is a devastating autoimmune disease of unidentified eti-
ology. To date, almost every efficacy trial in SSc has failed. However, multiple 
SSc clinical trials have shown efficacy for subsets of patients for unknown rea-
sons. Gene expression analysis has elucidated a fundamental factor underlying 
these challenges: SSc is a heterogeneous disease and the molecular pathways 
underlying the disease differ among subsets of patients. Clinically similar pa-
tients, all diagnosed with SSc, may have different deregulated pathways underly-
ing their particular disease. While cutaneous fibrosis, internal organ involvement, 
vascular abnormalities and autoantibody formation are common across subtypes, 
prognosis and response to therapy vary with gene expression subtypes. This is 
critical to both the treatment of individual patients and the clinical development 
of novel therapies. 
Gene expression profiling and molecular classification of SSc patients can reveal 
actionable molecular information to inform treatment decisions. This approach 
is now standard for other diseases, e.g. stratification of breast cancer patients, 
25-30% of whom overexpress HER2, which drives tumor growth. Administering 
Herceptin, which targets HER2, to a global population of breast cancer patients 
would be detrimental (due to side effects), ineffective (due to non-responders), 
and uneconomical. But the ability to molecularly classify patients has rapidly 
transformed care for this and other disease states.
We have developed a microarray-based test (ScleroType™) that distinguishes the 
natural subtypes of SSc. Knowledge of the pathological factors that drive disease 
enables the precise selection of drugs that specifically target the patient’s deregu-
lated pathway, and the precise selection of patients that are able to respond to a 
specific drug under development while delivering real-time quantitative feed-
back as to whether a drug is working in that patient. In an investigator-initiated 
clinical trial of mycophenolate mofetil (MMF), nearly all SSc patients who dem-
onstrated clinical improvement (assessed by skin score) belong to the inflamma-
tory gene expression subset.  In contrast, in trials for imatinib mesylate, patients 
who demonstrated improvement expressed a fibroproliferative gene expression 
signature. Work with other established and experimental drugs is ongoing. 
Celdara Medical provides detailed molecular profiling for SSc as a service, in a 
highly automated and controlled CLIA-certified environment. We are receiving 
reimbursement for this test from leading American insurance companies. Physi-
cians, drug developers, and of course, patients will benefit from the fundamen-
tal knowledge about a specific patient’s disease that is provided by molecular 
subtyping. Here we present the state of the art as well as future directions being 
undertaken in our labs.
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ANTI IL-6 RECEPTOR ANTAGONIST FOR THE TREATMENT 
OF DIFFUSE CUTANEOUS SYSTEMIC SCLEROSIS
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nion, Israel Institute of Technology, Ruth & Bruce Rappaport Faculty of Medi-
cine, Haifa, ISRAEL; 3Tel-Aviv University, Sackler Faculty of Medicine, Tel-Aviv, 
ISRAEL.

Background. Systemic sclerosis (SSc) is an autoimmune connective tissue dis-
order of unknown etiology that is characterized by fibrosis of the skin and inter-
nal organs. Few reports have hypothesized that interleukin-6 (IL-6) is involved in 
the pathogenesis of SSc. Tocilizumab is an IL-6 receptor antagonist used primar-
ily for the treatment of rheumatoid arthritis. Currently there is growing evidence 
for the benefit of Tocilizumab in other systemic autoimmune diseases, including 
SSc.
Objective. To examine the effects of Tocilizumab treatment on patients with se-
vere diffuse cutaneous SSc (dcSSc) in whom conventional treatments for SSc 
have failed.   
Methods. Three dcSSc patients were administered Tocilizumab at a dose of 8 
mg/kg body weight once every 4 weeks. All patients had severe dcSSc with cu-
taneous and systemic involvement, and an immense negative impact on their 
quality of life. Clinical and biological assessments were performed before and 
after 4 to 14 infusions of Tocilizumab.        
Results. All three patients showed disease improvement with Tocilizumab treat-
ment. Patients’ blood works normalized or improved substantially. Rodnan skin 
score and swollen and tender joint counts decreased. The two patients who suf-
fered from lung involvement showed improved respiratory function tests. All 
three patients had improved ADL (activities of daily living) scores with Tocili-
zumab treatment. However, Tocilizumab treatment had no effect on the patients’ 
Raynaud’s phenomenon, digital ulcers or gastro-intestinal reflux. Tocilizumab 
was well tolerated by all three patients. 
Conclusion. All three cases of dcSSc reported showed improvement under treat-
ment with Tocilizumab. Tocilizumab may be beneficial for the treatment of re-
sistant SSc. Tocilizumab should be considered as treatment in cases of sever 
SSc where conventional treatment has failed, or alternatively for patients with 
contraindications for conventional treatment.
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SAFETY AND EFFICACY OF COMBINED B CELL-DEPLE-
TION THERAPY WITH RITUXIMAB AND CYCLOPHOSPHA-
MIDE IN SYSTEMIC SCLEROSIS.

L. Picco, G. De Marchi, E. Di Poi, P. Masolini, S. De Vita
Rheumatology Clinic, DMBS, University of Udine, Udine, ITALY.

Introduction. Systemic sclerosis (SSc) is a multisystemic autoimmune disease 
characterized by fibrosis of skin and internal organs, generalized microvasculop-
athy, and antibody response against various cellular antigens. There is growing 
evidence that B cells play a key role in the pathogenesis of Systemic Sclerosis 
(SSc)1. Cyclophosphamide is the most widely used and studied treatment for 
early and severe SSc-ILD2. Furthermore there are preliminary studies on the ef-
ficacy of Rituximab in SSc skin involvement3. However there are no data about 
combined B cell-depletion therapy with Rituximab and Cyclophosphamide. 
Objective. Clinical assessment of combined B cell-depletion therapy with Ritux-
imab and Cyclophoshamide in SSc.
Materials and Methods. Patient 1: 48-year-old women, affected by lcSSc with 
rapidly progressive skin involvement, polyarthritis and mild lung involvement; 
anti-Scl70 negative, anti-RP11 positive; basal Modified Rodnan Skin score 17. 
Patient 2: 44-year-old man, with recent onset lcSSc characterized by severe 
rapidly progressive skin involvement, oesophageal and joint involvement; anti-
Scl70 negative, anti-RP11 positive; basal Modified Rodnan Skin score 27.
Both patients received Rituximab 1 gm on days 1 and 15 plus Cyclophospha-
mide 500 mg every two weeks for six months. Patients were retreated after nine 
months with Rituximab (1 gm x 2). Patients were evaluated every three months, 
with total follow-up of 12 months.
Results. Both patients showed a decrease in Modified Rodnan Skin score. In 
patient 1, who presented a less severe cutaneous involvement, skin involve-
ment improved dramatically. In both patients there was an improvement of joint 
involvement; patient 1 doesn’t need DMARDS therapy while patient 2 started 
Methotrexate three months after retreatment with Rituximab. There was also an 
improvement of quality of life evaluated by SF-36 Questionnaire, in particular 
in the items concerning physical functioning, role-physical and bodily pain. The 
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combined therapy Rituximab plus Cyclophosphamide was well tolerated; no pa-
tient showed neutropenia. Patient 2 presented cutaneous herpes zoster reactiva-
tion 8 months after the beginning of the protocol.  
Conclusions. Combined B cell-depletion therapy with Rituximab and Cyclo-
phosphamide in SSc represents an effective and acceptable choice in selected 
patients with progressive SSc.
References
  1. Bosello S., et al. B cells in systemic sclerosis: A possible target for therapy. Auto-

immun Rev., 2011.
  2. Tashkin DP. et al. Cyclophosphamide versus placebo in scleroderma lung disease. 

N Engl J Med., 2006 
  3. Smith V. et al. Rituximab in diffuse cutaneous systemic sclerosis: an open-label 

clinical and histopathological study. Ann Rheum Dis., 2010.

Table.

 Pt. 1 Pt.2 
 0 +6M +12 M 0 +6 M +12 M

Tender J 4 0 0 7 0 2
MRSS 17 15 7 27 21 20
SF 36 FP 10 - 65 10 - 45
SF 36 RP 0 - 50 0 - 25
SF 36 BP 30 - 84 0 - 30
SF 36 GH 20 - 37 10 - 35
SF 36 VT 15 - 50 10 - 15
SF 36 SF 37 - 75 25 - 12
SF 36 RE  100 - 0 - 33
SF 36 MH 52 - 80 8 - 24
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 5-YEAR FOLLOW UP OF ABATACEPT THERAPY FOR SYS-
TEMIC SCLEROSIS WITH CHRONIC ARTHRITIS

E. Di Poi, P. Masolini, G. De Marchi, L. Picco, S. De Vita
Rheumatology Clinic, DSMB, University of Udine, Udine, ITALY.

Objective.  To assess long term safety and effectiveness of abatacept therapy for 
systemic sclerosis with chronic arthritis.
Case report.  We describe the case of a 76 years old female patient with chronic 
arthritis anti-CCP and RF positive, though non-erosive, from 2003, refractory 
to several treatments (failed methotrexate, leflunomide, etanercept, rituximab). 
She received abatacept 10 mg/kg/month, from december 2008 in association 
with methotrexate 15 mg weekly. Systemic sclerosis was diagnosed in 1995 and 
caractherized by limited skin involvement, Raynaud’s phenomenon, teleangiec-
tasia, calcinosis, disphagia without documented esophageal dilatation (CREST 
syndrome). Before starting abatacept the polyarthritis was active with DAS28 
5.1.  At baseline, antinuclear-centromere antibodies were positive 1:1280. A mild 
reduction of TLCO (63%) without interstitial lung disease and with normal pul-
monary arterial pressure by echocardiography (20 mmHg) were reported. 
After the first year of treatment, abatacept induced a significant reduction in 
swollen and tender joint count, improvement in DAS28 with a EULAR good 
response (DAS28 1.74). Then we observed a slight increase in DAS28 compat-
ible with a moderate response from december 2011 up to date. No radiological 
erosion was detected at hands and feet.
Skin involvement remained stable, no digital ulcer occurred.  Pulmonary and 
cardiologic assessment were made every year: mild reduction of TLCO persisted 
until month 48, then a slight decrease  was reported at month 56 (TLCO 49%) 
without clinical variations and with a mild but non significant increase of pulmo-
nary arterial pressure (32 mmHg) that remained in normal range. No decrease in 
FVC and TLC was detected.  Neither deterioration of esophageal dysmothility 
nor symptoms of gastrointestinal involvement were reported. Renal function re-
mained in normal range (serum creatinine 1 mg/dl).
Abatacept was well tolerated during 56 months and treatment is still ongoing.
Conclusions. Abatacept proved to be a good treatment also in the long term 
for systemic sclerosis associated to chronic arthritis. In agreement with previous 
studies 1 further controlled investigation is worthwhile.
References
  1. Elhai M, Meunier M, Mattucci-Cernic M et al. Outcomes of patients with systemic 

sclerosis-associated polyarthritis and myopathy treated with tocilizumab or abata-
cept: a EUSTAR observational study. Ann Rheum Dis 2013; 72: 1217-1220.
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 WHAT ARE SYSTEMIC SCLEROSIS-RELATED CALCINOSES 
MADE OF AND CAN WE DISSOLVE THEM?

C. Lydon1, T. Lowe2, P. Withers2, A. Herrick3, P. O’Brien1, R. Winpenny1

1School of Chemistry, University of Manchester, Manchester, UNITED KING-
DOM; 2The Manchester X-Ray Imaging Facility, School of Materials, University 
of Manchester, Manchester, UNITED KINGDOM; 3Centre for Musculoskeletal 
Research The University of Manchester, UNITED KINGDOM.

Background and aim. Approximately 25- 40% of patients with systemic scle-
rosis will develop calcinosis, with the knees, elbows and fingertips being com-
monly affected.1 There is limited information in the literature on the composition 
of calcinotic lumps, 2,3 although what is available (mostly X-ray diffraction data, 
microscopy and thermal analyses) suggests that they consist of B carbonated 
apatite. The aim of this research was to unite all of these methods and more to 
provide a complete image of the structure and composition of calcinoses associ-
ated with systemic sclerosis with a view to identifying compounds which are able 
to break them down. 
Methods. Micro-computed tomography (XCT), thermal (TGA), powder x-ray 
diffraction (PXRD), elemental, electron microscopy (SEM) and infra-red (IR) 
analyses were carried out to determine the elemental composition and internal 
structure of the deposits. The calcinotic deposits had either extruded spontane-
ously or were surgically removed. For dissolution studies, samples were covered 
with a solution of the desired reagent and sonicated. The amount of calcium taken 
up by the solution was measured by elemental analysis.
Results. Hydroxyapatite (Ca10(PO4)6(OH)2) was the main component of the 
four samples examined. The presence of carbonate was confirmed by IR and 
TGA studies. The internal composition of these deposits was probed by SEM and 
XCT, which show that the samples have very different structures, despite having 
similar elemental compositions. This is shown in figure 1a, where the sample on 
the right is visibly more porous than that on the left. The dissolution screening 
indicated that picolinic and citric acid and selected aminocarboxylate calcium 
chelators were most effective at breaking down or dissolving the deposits.

Conclusion. Calcinotic deposits were found to consist of hydroxyapatite with 
a carbonated component.  A greater understanding of the composition of these 
structures could lead to a better understanding of their formation, potential pre-
vention and improved treatment. Citric and picolinic acids and aminocarboxylate 
compounds were identified as potential compounds for treating calcinosis. 
References
  1. S. Chander, P. Gordon, Current Opinion in Rheumatology 2012, 24, 158-164.
  2. G. Daculsi, G. Faure, B. Kerebel, Calcif Tissue Int 1983, 35, 723-727;
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ANTICENTROMERE ANTIBODY, DISEASE DURATION AND 
HISTORY OF SURGICAL DEBRIDEMENTS PREDICT CALCI-
NOSIS IN PATIENTS WITH SYSTEMIC SCLEROSIS

M. Mahmood1, J. Wilkinson2, J. Manning3, A. Herrick1

1Centre for Musculoskeletal Research, Salford Royal NHS Foundation Trust, 
The University of Manchester, Salford, UNITED KINGDOM; 2Centre for Bio-
statistics, Institute of Population Health, The University of Manchester, Salford, 
UNITED KINGDOM; 3Rheumatology Directorate, Salford Royal NHS Founda-
tion Trust, Salford, UNITED KINGDOM.

Background. Calcinosis (subcutaneous deposits of calcium occurring predomi-
nantly over pressure points), is a characteristic feature of systemic sclerosis 
(SSc), occurring in 20-40% of patients. Our aim was to examine clinical and se-
rological associates of SSc-related calcinosis, and whether it is possible to build 
a model to predict presence of calcinosis. 
Methods. This was a retrospective cohort study of patients with SSc attending 
a tertiary referral centre. Clinical and demographic features were reviewed. The 
variables examined were: age, gender, disease subtype, duration of SSc, previ-
ous intravenous prostanoid infusions, surgical debridement and/or amputation, 
autoantibody status (anticentromere and antitopoisomerase), pulmonary fibrosis 
and pulmonary hypertension. Logistic regression was used to investigate associa-
tions between demographic and clinical factors and the odds of clinical calcino-
sis. Variables of interest were then combined in a multiple regression model to 
obtain adjusted odds ratios and confidence intervals. 
Results. A total of 317 patients (86% female, median age 60 years, range 24-91) 
were included. Ninety-four (30%) had clinically apparent calcinosis. Age distri-
bution, and gender, were similar in those with and without calcinosis. Although 
a number of predictors suggested themselves during exploratory analysis of the 
data, only surgical debridements (history of debridements in 30.9% of those 
with and 8.6% without calcinosis), anticentromere status (positive in 54.3% with 
and 31.8% without calcinosis) and disease duration (17.0 years with and 10.7 
years without calcinosis) remained significant after adjusting for other variables. 
Therefore a patient who had had debridements was more likely to have calcinosis 
compared to one who had not (OR [95% CI]: 3.39 [1.61 to 7.13]). Similarly, a 
patient with anticentromere positivity was more likely to have calcinosis (OR 
[95% CI]:  2.28 [1.24 to 4.21]). The odds of having calcinosis increased with dis-
ease duration (OR [95% CI]: 1.08 [1.04 to 1.11]): the odds of having calcinosis 
increased by 8% (CI, 4 to 11%) for each year since diagnosis. The specificity of 
the model was high (correctly classifying a patient who did not have calcinosis 
91% of the time), but the sensitivity was relatively low, correctly classifying a 
patient who did have calcinosis only 35% of the time.
Conclusions. In a cohort of patients with SSc attending a tertiary centre, history 
of surgical debridement, positive anticentromere antibody and disease duration 
were predictors of calcinosis. However, the low sensitivity of a multiple regres-
sion model suggests there are other important predictors of calcinosis that have 
not been accounted for in this analysis.
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ANTI-CARBAMYLATED PROTEIN ANTIBODIES ARE PRE-
SENT IN SYSTEMIC SCLEROSIS 
 
V. Riccieri, I. Bartosiewicz, M. PEndolino, K. Stefanantoni , N. Iannace, C. Ales-
sandri, G. Valesini
Università La Sapienza, Dipartimento di Medicina Interna e Specialità Mediche 
- Roma, Italia, Roma, ITALY.

Background. Anti-CarP antibodies, a newly discovered autoantibody system in 
rheumatoid arthritis (RA), are present in patients with arthralgia and their pres-
ence predicts the development of RA independent from anti–CCP antibodies (1).
Protein carbamylation, promoted by uremia and inflammation (2), is linked to 
vascular dysfunction and activation of mesangial cell with consequent collagen 
deposition and fibrosis (3,4,5). Thus we investigated for the presence of anti-
CarP antibodies in patients with systemic sclerosis (SSc), where vascular damage 
is relevant.
Patients and Methods. We enrolled 48 patients with SSc. The mean age was 
59,3 years (range 22–80 years), mean disease duration 116,3 months (range  
3–360 months). Twenty-three patients (47,9%) had a diffuse form of the disease 
and 25 (52%) a limited one.  
We found pulmonary fibrosis in 25 (52%) SSc patients, gastrointestinal symp-
toms in 24 (50%), pulmonary hypertension in 14 (29%), cardiac involvement 
in 9 (18,75%).
Twenty-eight (58,3%) patients had an articular involvement.

Detection of Anti-CarP antibodies were performed by ELISA according to Shi J 
et al. while rheumatoid factor (RF) was measured by nephelometry.
Results. Eight patients (16,6%) were positive for anti-CarP antibodies, 14 (29%) 
had RF. In the SSc group  of patients anti-CarP positivity was significantly higher 
than in the control group: 8 (16,6%) patients versus 1 (2%) control (311 UI, range 
57–1762, versus 135 UI, range 39–749; p<0,001). 
We found a significant correlation of anti-CarP antibody serum levels with RF 
(p<0,03). Almost all the anti-CarP antibody positive patients  had articular in-
volvement (7/8 patients, 86%), but it didn’t gain a statistical significance. No 
significant correlation was found with any other clinical and laboratory data.
Conclusions. Anti-CarP antibodies are present in patients with SSc and corre-
lates with RF positivity. 
Further investigations on a major number of cases are needed to assess the role, 
if any for these new autoantibodies in this disease.
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 THE DEVELOPMENT OF A MODIFIED HAND MOBILITY IN 
SCLERODERMA TEST AND ITS   POTENTIAL AS AN OUT-
COME MEASURE IN SYSTEMIC SCLEROSIS

G. Sandqvist, J.Å Nilsson, D.M Wuttge, R Hesselstrand
Section of Rheumatology, Department of Clinical Sciences, Lund University, 
Lund, SWEDEN.

Objective. To develop the hand mobility in scleroderma (HAMIS) test to a 
modified HAMIS (mHAMIS) to make the test more feasible and to evaluate its 
psychometric properties in early systemic sclerosis (SSc) and during long-term 
follow-up.
Methods. This retrospective study is based on 266 patients previously examined 
using the original HAMIS. It comprises a cross-sectional part to develop the 
mHAMIS test, and a longitudinal design, to evaluate the psychometric properties 
of mHAMIS. Data were stratified into three groups with different disease dura-
tions: 1) 0–3 years, 2) 3.1–5 years, and 3) 5.1–9 years after disease onset. Sixty-
four patients were assessed in the first group and were included in the longitudi-
nal study. Disease parameters were: skin involvement using disease subset and 
the modified Rodnan skin score, digital lesions and serum cartilage oligomeric 
matrix protein (COMP). 
Results. Cronbach’s alpha with item reduction was calculated separately for each 
group. Based on these analyses, a mHAMIS test consisting of finger flexion, 
finger extension, finger abduction and dorsal extension was created. The internal 
consistency of mHAMIS was: 0.78, 0.83 and 0.73 in the three groups. In the 
whole study group, mHAMIS showed a significant correlation with hand skin 
score (rs: 0.44), and was able to discriminate limited cutaneous SSc from diffuse 
cutaneous SSc (p=0.001). Longitudinal values of the mHAMIS, the hand skin 
score and serum COMP were closely paralleled, and the change in mHAMIS 
score between baseline and the first follow-up examination was significantly cor-
related with the change in hand skin score (rs=.44; p=0.001) and the change in 
serum COMP (rs=.68; p=0.001). 
Conclusions. The mHAMIS involves 4 easily measurable items, and has the po-
tential to be a relevant measure of outcome in the evaluation of the consequences 
of fibrotic skin involvement in SSc.
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ANALYSIS OF PATIENTS WITH SYSTEMIC SCLEROSIS AND 
RHEUMATOID ARTHRITIS  OVERLAP SYNDROME

A. Parma, A. Della Rossa, A. D’ascanio, S. Barsotti, C. Stagnaro, S. Bombardieri
Dipartimento di Malattie Muscolo Scheletriche e Cutanee U.O. Reumatologia, 
Pisa, ITALY.

Introduction. Joint involvement is a common clinical feature in patients with 
systemic sclerosis (SSc), however, a true overlap with rheumatoid arthritis (RA) 
is rarer.
Purpose. The aim of the present work was to investigate prevalence, clinical 
and therapeutic approach as well as the serological profile of a series of SSc-RA 
patients.
Patients and methods. Of the 439 patients with SSc evaluated at our clinic, 
we retrospectively identified those who have an overlap syndrome and then we 
analyzed the main epidemiological, clinical and serological features of patients 
with SSc-RA.
Results. We identified 68 patients with overlap syndrome, including 18 with RA. 
Table I shows the main features of the patients with SSc-RA compared with those 
without RA.
There were no significant differences between the two groups in the prevalence 
of diffuse cutaneous SSc (26.3% in SSc-RA versus 28%), in the organ involve-
ment (heart, lung and esophagus) and in the prevalence of digital ulcers.
The prevalence of anticentromere antibody (ACA) was lower in overlap SSc-
RA (22.3% vs 47%, p0.06).  SSc patients with RA developed arthralgia prior to 
Raynaud’s phenomenon at a significantly higher incidence than those without 
(72% versus 25%, p<0.001).
In 60% of the patients the diagnosis of RA was subsequent to SSc onset, in 20% 
the diagnosis antedated SSc and in 20% was made in the same year. Eight of the 
12 patients (75%) had erosive arthritis.
Rheumatoid factor (FR) and anti-citrullinated protein antibodies (ACPA) were 
more significantly higher in patients with SSc-RA (55.5% vs. 10.7%, p<0.001; 
27.2% vs. 0.45%, p<0.001, respectively).
SSc-RA overlap syndrome subjects were compared with a group of patients with 
RA alone matched for age, sex and disease duration. Between the two groups 
there were no significant differences in the therapeutic approach (use of bio-
logical drugs and total dose of glucocorticoids). In boths groups the most used 
DMARDs were Methotrexate, Hydroxychloroquine and Leflunomide.
Discussion. The data of our study confirm those present in the literature. RA 
is one of the most common overlap disease in SSc patients (4,1%). RA doesn’t 
seem to have a significant impact on the disease features of SSc. Furthermore 
SSc-RA patients seem to have a disease profile similar to RA subjects without 
SSc, as the therapeutic approach shows no difference.

Table I. Epidemiological features ofSSc-RA as compared to SSc non RA subjects.

 SSc with RA SSc without RA p
 N 18 N 421

male.female 1:17 1:11 NS
Age, years (mean + ds) 64.12±10.99 59.25±14.23 NS
Age at onset of SSc, years (mean + ds) 52.31±13.66 49.88±14.77 NS
Age at onset of RA, years (mean+ ds) 54.47±13.37 -
Duration of SSc, years (mean + ds) 10.81±9.74 10.14±9.2 NS
Duration of RA, years (mean + ds) 7.80±10.72 -
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 ANTI-CCP ANTIBODIES AND RHEUMATOID FACTOR IN 
SYSTEMIC SCLEROSIS – PREVALENCE AND USEFULNESS

E. Wielosz , M. Dryglewska, M. Majdan
Department of Rheumatology and Connective Tissue Diseases, Medical Univer-
sity, Lublin, POLAND.

Introduction. It is known that a-CCP antibodies and rheumatoid factor (RF) are 
the main tools to diagnose rheumatoid arthritis (RA). In systemic sclerosis (SSc), 
arthralgia are common manifestation but arthritis occurs rather rare. According 
to literature a-CCP antibodies and RF may be present in SSc, particularly with 
joint involvement. 
The aim. The aim of the study was to assess the prevalence and usefulness of 
a-CCP antibodies and RF IgM in two groups of patients (pts) with SSc (limited 
cutaneous - lcSSc and diffuse cutaneous – dcSSc). 
Material and Methods. The study was performed in 126 (99-female and 27-
male) consecutive SSc patients treated in  Department of Rheumatology, fulfilled 

the ACR classification criteria of SSc (57 diffuse SSc-dcSSc and 69 limited SSc 
–lcSSc). The mean age 53.5±13.11 years (range 18-81). The mean disease dura-
tion 6.27±6.02 years (range 0.1-23). A-CCP antibodies and RF in IgM class were 
determined using a ELISA commercial test. The different clinical and serological 
features of SSc was determined.
Result. According to our observation: 107/126 (80%) SSc pts had joint mani-
festations (arthralgia or arthritis), 38/126 (30%) SSc pts had arthritis and 8/126 
(6.6%) had overlap syndrome (SSc- RA). The mean disease activity score28 
(DAS 28) in group with SSc-RA was 4.46±1.29. A-CCP antibodies was found 
in 10 of 89 (11.2 %) SSc pts and RF IgM in 59 of 89(66%) pts. In group with 
joint involvement the a-CCP was present in 9 of 78 (11%) pts and RF in 54 of 77 
(70%) pts. 1 of 10 (10%) pts had positive a-CCP antibodies and 4 of 13 (31%) pts 
had positive RF in SSc group without joint manifestations. In group with arthritis 
a-CCP antibodies was present 7 of 31 (22.6%) and RF was present in 20 of 28 
(71%) pts. The significant higher titers of a-CCP antibodies (p=0.007), RF IgM 
(p=0.038), erythrocyte sedimentation rate (ESR) (p=0.019) and CRP (p=0.032) 
were observed in SSc group with arthritis compare to group without arthritis. 
Significant correlation was found between the group of SSc pts with arthritis and 
presence of a-CCP antibodies (p=0.013, φ =0.263) and between the group of SSc 
pts with arthralgia and presence of RF IgM (p=0.025,  φ= 0.238). No relationship 
was observed with arthritis and presence of RF IgM in SSc group. 
Conclusions. 1. The prevalence of rheumatoid factor is common in systemic 
sclerosis. 2. In systemic sclerosis rheumatoid factor correlate with arthralgia and 
a-CCP antibodies correlate with arthritis.
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EFFECTS OF PRESSURE RELIEVING INSOLES FOR FOOT 
PROBLEMS IN PEOPLE WITH SSC: THE PISCES RAND-
OMIZED CONTROLLED TRIAL
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KINGDOM; 2Leeds Institute for Clinical Trials Research, Leeds, UNITED 
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London, London, UNITED KINGDOM; 4Centre for Musculoskeletal Research, 
University of Manchester, Manchester, UNITED KINGDOM; 5Leeds Institute of 
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Background. Foot problems associated with systemic sclerosis (SSc; sclero-
derma) are common and disabling. 
The objective of this randomized controlled trial was to evaluate whether foot 
pain and foot-related health status in SSc can be improved through the provision 
of a simple pressure-relieving and insulating insole.
Methods. A multicentre RCT conducted in four UK participating centres. A total 
of 141 consenting patients with confirmed SSc  and plantar foot pain were ran-
domised to receive either a commercially available pressure-relieving thermally 
insulating insole or a sham insole. Randomisation on a 1:1 basis was performed 
centrally. 
The primary end point was a reduction in pain measured using the 100mm pain 
subscale of the Foot Function Index, after 12 weeks of intervention. Sample size 
was determined a priori based on a requirement to detect a 15mm difference (SD 
25.7, alpha =0.05 and power =90%). 
In a subset of 49 patients at the lead centre, plantar pressure measures (maximum 
mean pressure at heel and forefoot, with and without insoles in situ) were also 
obtained.
Results. One hundred and thirty patients provided valid data for the primary end-
point. In both groups there was a systematic improvement in FFI pain subscale 
scores from baseline to 12 weeks (Active group -13.1mm, 95%CI -18.66 to-7.55; 
Sham group -10.7, 95%CI -16.17 to -5.28). An ANCOVA model adjusting for cen-
tre, gender and baseline FFI score confirmed no difference in effect between the 
intervention and sham groups (difference=-2.4, 95%CI -7.70 to 2.94, p=0.3778). 
Compared to a shoe-only baseline measure, the pressure was lowered in the heel 
region by use of the active insole (median difference (range)  -24kPa (-75,22)) 
compared to the sham -4.6kPa ((-23,10), (p<0.01)), but in the forefoot the differ-
ence between insole types was not significant; pressure change -17.2 kPa (-61,19) 
for the active insoles and -10.8kPa (-39,0) for sham insoles (p=0.31).
Conclusions. The study compared a simple therapeutic insole with a sham device 
and found that over 12 weeks both produced a clinically worthwhile improve-
ment in patient reported foot pain but with no difference between intervention 
arms. The active device produced a significantly greater reduction in pressure 
than the sham at the heel although not at the forefoot. This exploratory analy-
sis suggests therefore, that despite careful selection the sham device introduced 
some unintended physical effect. The difficulty with employing a true sham as a 
control in physical intervention trials such as this may suggest the need for a zero 
intervention arm for similar studies in future.
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 HAND DISABILITY IN PATIENTS WITH SYSTEMIC SCLE-
ROSIS: THE ROLE OF AN INDIVIDUALIZED REHABILITA-
TION PROGRAM

A. Volpe1, G. Apolloni2, G. Barausse1, R. Bortolotti1, F. Cavatorta1, S. Peccatori1, 
M. Felicetti1, C. Ferri3, G. Paolazzi1

1Rheumatology Unit, Santa Chiara Hospital, TRENTO, ITALY; 2Physical Medi-
cine and Rehabilitation Unit, Santa Chiara Hospital, TRENTO, ITALY3Chair and 
Rheumatology Unit, University of Modena and Reggio Emilia, MODENA, ITALY.

Introduction. Hand is often the first site of clinical manifestation of systemic 
sclerosis (SSc) and its function can be compromised not only by skin thickening 
but also by vascular injury and local tissue, joint and tendon inflammation. Pa-
tients may experience loss of joint mobility that interferes with everyday activi-
ties and can cause severe disability.The aim of the present study was to evaluate 
the results of an individualized hand rehabilitation program in 27 patients with 
SSc.
Patients and Method. Twenty-seven consecutive patients (herefrom defined as 
cases) with a diagnosis of SSc made according to the criteria of LeRoy, who 
attended our outpatient or daycare clinic (Trento) were enrolled. The main demo-
graphic and clinical characteristics of the 27 cases are shown in Table I. Twenty-
five controls were recruited from another Rheumatology Unit (Modena). There 
was no significative difference in the demographic and clinical characteristics 
between cases and controls. The case group underwent a rehabilitation program 
consisting of 19 individual sessions of 45 minutes, every day for the first week 
and then two days a week for the subsequent 7 weeks. Each session included a 
combination of finger and wrist stretching and strengthening exercises, massages 
and occupational therapy. The outcomes considered were the Health Assessment 
Questionnaire (HAQ), the Hand Anatomic Index (HAI) and the Hand Mobility in 
Scleroderma (HAMIS) test. Both cases and controls underwent evaluation by the 
same examiner at baseline (T0) and after two months (T2); the cases were also 
evaluate at 12 months (T12). Non-parametric test were used for all the statistical 
analysis, for more clarity data in tables were expressed as mean and standard 
deviation. The level of statistical significance was set at p<0.05.

Results. At baseline there was no significant difference in HAQ, HAI and 
HAMIS between cases and controls. We found that at baseline HAQ of both 
cases and controls correlate significantly with hand function parameters: HAI dx 
(r=-0.43, p=0.001), HAI sx (r=-0.40, p=0.003), and HAMIS (r=0.58, p=<0.001). 
In the case group the rehabilitation program was associated with a significant im-
provement of both HAQ and hand function outcomes at 2 months. At 12 months 
only HAMIS remained significantly improved (Table II).
Discussion. Our study shows that in SSc patients hand function correlates with 
HAQ and that an individualized rehabilitation program can improve both param-
eters. The benefit was only partially mainteined at twelve months, therefore it 
could be useful to repeat the program at least yearly.

PS61 

SYSTEMIC SCLEROSIS-RELATED SYNOVITIS: IMAGING 
FEATURES AND HISTOLOGICAL EXAMINATION OF THE 
SYNOVIAL TISSUE

M. Stoenoiu1, C. Galant2, M. Vanthuyne1, O. Barbier3, O. Cornu3, B.R Lauw-
erys1, A. Nzeusseu-Toukap1, F.E Lecouvet4, F.A Houssiau1

1Université Catholique de Louvain, Rheumatology department, Brussels, BEL-
GIUM; 2Université Catholique de Louvain, Pathology department, BELGIUM; 
3Université Catholique de Louvain, Orthopaedic surgery department, BEL-
GIUM; 4Université Catholique de Louvain, Radiology department, BELGIUM.

Previous studies have shown an increased prevalence of synovitis and tenosyno-
vitis in systemic sclerosis (SSc) as detected by musculo-skeletal ultrasound (US) 
or magnetic resonance imaging (MRI). The histological correlate of synovitis 
detected by imaging is not yet known as synovial biopsies were not available in 
these studies. 
We aimed to assess the inflammatory and non-inflammatory lesions in synovial 
biopsies in patients suffering from SSc-related arthritis.  
Seven synovial biopsies from 4 SSc patients (2 diffuse and 2 limited SSc) were 
obtained. Three patients had paired synovial biopsy before and after immunsu-
pressor treatment shift and one patient had a single biopsy before starting immu-
nosupressor therapy. Five knee biopsies and two wrists biopsies were analyzed 
by immunohistochemistry (IC). Imaging studies (MRI, US and/or arthroscopy) 
were performed prior to biopsies.
Disease duration from the Raynaud phenomena to the first synovial biopsy was 
1-14 years. All patients had oligoarthritis at the time of the first biopsy. Imaging 
studies confirmed the presence of synovitis with increased synovial thickness 
and areas with hypervascularisation. In addition, in one patient, intra-articular 
calcifications were observed. Microscopic examination of the synovium revealed 
increased thickness and altered global architecture with marked angiogenesis, 
inflammatory cell infiltrates, increased collagen deposition and extracellular 
deposits. The increased thickness of the synovium was due both to increased 
deposition of collagen and infiltrates of inflammatory cells. These changes par-
alleled those observed by imaging and correlate with the duration of arthritis. 
IC revealed an increased density of T lymphocytes and macrophages with low 
density of B-cells and plasmocytes. Peri-vascular T-cell infiltrates and T-cells 
aggregates around inflammatory nodules were present, the latter being associ-
ated with marked deposits of non-collagen, amorphous material. Angiogenesis 
consisted mainly in increased density of immature vessels as detected by WT1 
immunostaining.  Arteriolar onion-skin like lesions were present in biopsies from 
more severe patients. At the time of the second biopsy, persistent arthritis was 
noted despite changes in immunupressor therapy. Paired synovial biopsies con-
firmed the persistency of abnormal synovial findings. 
The histological correlate of joint involvement is shown to be synovitis in which 
the synovium is invaded by an inflammatory lymphocytic infiltrate, macrophag-
es and immature vessels. Both inflammatory and non-inflammatory changes are 
present in the synovium from SSc patients including increased vascularity, col-
lagen deposition and fibrosis. This pattern is distinct from that described in lupus 
arthritis, rheumatoid arthritis, psoriatic arthritis and osteoarthritis.

Table II. Variations of measured parameters in cases treated with a rehabilitative pro-
gram and controls.

 Mean (standard deviation) p*

 T0 T2 T12 T0-T1 T0-T12

Cases (n=27)
HAQ* 0.88 (0.76) 0.72 (0.65) 0.85 (0.83) 0.014 ns
HAI dx 3.10 (1.05) 3.43 (1.04) 3.26 (1.21) <0.001 ns
HAI sx 3.48 (1.05) 3.85 (0.99) 3.58 (1.07) <0.001 ns
HAMIS 10.11 (9.53) 7.78 (9.28) 7.56 (8.66) <0.001 <0.001
Controls (n=25)
HAQ 0.73 (0.85) 0.74 (0.84) - ns -
HAI dx 3.44 (1.31) 3.43 (1.33) - ns -
HAI sx 3.64 (1.19) 3.58 (1.10) - ns -
HAMIS 9.16 (10.10) 9.28 (10.28) - ns -

*Wilcoxon signed rank test.
T0: baseline; T2: two months; T12: twelve months; HAQ: Health Assessment Ques-
tionnaire; HAI: Hand Anatomic Index; HAMIS: Hand Mobility in Scleroderma; ns: 
not significant.

Table I. Main demographic and clinical characteristics of cases (n=27)

Age*, yrs  63.9 (12.4)
Female, n (%)  23 (85.2)
Disease duration*, yrs  6.7 (2.4)
Disease subset IcSSc, N (%) 16 (59.3)
 dcSSc, n (%) 11 (40.7)
Autoantibodies ANA, n (%) 8 (29.6)
 ACA, n (%) 8 (29.6)
 Anti-Scl70, n (%) 11(40.7)
TSS*  7.7 (4.2)
Ulcers, n (%)  11 (40.7)
ILD, n (%)  16 (59.3)
DLCO*, (%)  65.4 (19.6)
PAH, n (%)  2 (7.4)

*Continuous data are espressed as mean (standard deviation).
IcSSc: limited cutaneous Systemic sclerosis; dcSSc. diffuse cutaneous Systemic scle-
rosis; ACA: anticentromere antibodies; Anti-Scl70: anti-Scl70 antibodies; TSS: modi-
fied Rodnan total skin score; DLCO: diffusing capacity for carbon monoxide, % pre-
dicted; PAH: pulmonary artery hypertension.
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Fig. 1. Imaging studies and immunohistochemistry characterization of the synovial biopsy in a 43 years old patient suffering from bilateral knee arthritis related to diffuse SSc.

Poster Tour 10: Upper and Lower Gastrointestinal/nutrition
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EVALUATION OF THE PATIENT-REPORTED OUTCOMES 
MEASUREMENT INFORMATION SYSTEM (PROMIS®) GAS-
TROINTESTINAL (GI) SYMPTOMS MEASURES IN SYSTEMIC 
SCLEROSIS (SSC)

D. Khanna1, L. Chang2, G. Melmed3, R. Hays2, P. Khanna1, B. Spiegel2

1The University of Michigan, Ann Arbor, USA; 2The University of California, Los 
Angeles, USA; 3Cedar Sinai, West Hollywood, USA.

Introduction. The National Institutes of Health PROMIS® roadmap initiative is 
a cooperative research program designed to develop, evaluate, and standardize 
item banks to measure patient-reported outcomes (PROs) across different medi-
cal conditions as well as the US population (www.nihpromis.org).  As part of the 
National Institutes of Health PROMIS® roadmap initiative, we  developed GI 
Symptoms measures that assess 8 domains: Gastroesophageal reflux (13 items), 
disrupted swallowing (7 items), diarrhea (5 items), bowel incontinence/soilage 
(4 items), nausea and vomiting (4 items), constipation (9 items), belly pain (6 
items), and gas/bloat/flatulence (12 items). All scales are calibrated using a two-
parameter IRT graded response model and scored on a T-score metric with a 
mean of 50 and SD of 10 in the U.S. general population. This paper evaluates the 
construct validity of the  GI measures in patients with SSc.  
Methods. 165 patients with SSc were administered the PROMIS GI Symp-
toms measures and UCLA SCTC GIT 2.0 instrument. GIT 2.0 has 5 symptom 
scales: reflux, distention/ bloating, diarrhea, constipation, and fecal incontinence. 

Product-moment correlations of the PROMIS GI measures with the GIT 2.0 
symptoms scales were used to evaluate construct validity. In a subset of patients 
(N=37), both instruments were administered at 2 time points. F-statistics was 
calculated from one-way ANOVAs to assess responsiveness to change
Results. Patients with SSc GI involvement had scale scores 0.2-0.7 SD worse 
than US population. Hypothesized correlations were larger than other scales and 
in the right direction (Table). F-statistics were greater for 6 of 8 PROMIS scales 
(range 0.45 for belly pain to 3.21 for reflux scale) vs. GIT 2.0 except for diar-
rhea scale (0.67 vs. 0.98 for GIT 2.0) and constipation scale (1.37 vs. 1.79 for 
GIT 2.0). 
Conclusion. PROMIS GI Symptoms scales are significantly correlated with the 
hypothesized GIT 2.0 scales and 6 of 8 scales showed greater responsiveness to 
change than the GIT 2.0.

Table. Product-moment correlations between PROMIS GI Symptoms scales and 
UCLA SCTC GIT scales.

 Reflux* Distention/ Diarrhea Constipation Fecal
  bloating   Incontinence

Reflux 0.77 0.44 0.13 0.25 -0.03
Disrupted swallowing 0.61 0.39 0.16 0.21 0.13
Nausea and vomiting 0.66 0.44 0.20 0.22 0.18
Belly pain 0.45 0.49 0.23 0.34 0.04
Gas/bloat/flatulence 0.46 0.73 0.30 0.29 0.10
Diarrhee 0.25 0.25 0.65 0.02 0.54
Constipation 0.37 0.32 0.05 0.76 -0.01
Fecal Incontinence 0.12 0.11 0.43 -0.18 0.87

*GIT 2.0 Reflux scale about reflux, dysphagia to solid foods, and nausea/vomiting.
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UPPER GASTROINTESTINAL BLEEDING PREDICTS HIGH-
ER MORTALITY IN SYSTEMIC SCLEROSIS PATIENTS

Y. Braun-Moscovici1, D. Markovits1, I. Gralnek2, K. Toledano1, R. Beshara-Gar-
zoz1, A. Dagan1, A Rozin1, Y. Chowers2, A. Balbir-Gurman1

1Rambam Health Care Campus, B.Shine Rheumathology Unit, Rappaport Fac-
ulty of Medicine, Technion, Haifa, ISRAEL; 2Rambam Health Care Campus, 
Gastroenterology Institute, Rappaport Faculty of Medicine, Technion, Haifa, 
ISRAEL.

Background. The gastrointestinal tract is involved in nearly all patients with 
systemic sclerosis (SSc) and is a source of great morbidity and even mortality.
Aim: To assess whether there is correlation between upper gastrointestinal (UGI) 
endoscopy findings and mortality in SSc patients.
Methods. The records of 256 SSc patients seen in our rheumathologic clinic 
between the years 2003-2013 were reviewed. 140 patients who had at least one 
detailed endoscopic report and at least 6 months follow-up were included in the 
study. Patients data included demographic details, type of SSc, disease duration, 
modified Rodnan skin score (mRSS).
Endoscopic findings that were included in the analysis were esophagitis, ulcera-
tions, tumors, gastric antral vascular ectasia (GAVE), gastric erosions, submu-
cosal hemorrhages and lumen bleeding. The statistical methods used included 
descriptive statistics, T test, Spearman’s correlation and multiple logistic regres-
sion analysis.
Results. Forty seven patients (16 diffuse SSc) had evidence of GAVE or antral 
erosions and hemorrhage. The mortality rate in this group, during the follow up 
was 37%, compared to 25% in the group of 93 (39 diffuse) SSc patients without 
endoscopic evidence of GAVE or UGI bleeding (p=0.009). There were no statis-
tical differences between the groups regarding age (mean (SD) 55(13)years ver-
sus 55(14) years. The  mRSS was higher in the group with UGI bleeding (mean 
(SD) 8(7) versus 5.6(4), but it did not reach statistical significance. The disease 
duration was shorter (mean (SD) 6.5(5.8) years versus 10.5(6.5)) – p<0.05.
Esophagitis was found in 90% of patients. All patients were under PPI treatment.
Conclusions. A diagnosis of GAVE or UGI bleeding on endoscopy was associ-
ated with higher mortality, in our cohort. Shorter disease duration might be cor-
related with more aggressive course
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NUTRITIONAL SUPPORT IN PATIENTS WITH SYSTEMIC 
SCLEROSIS

V. Ortiz-Santamaria1, A. Recasen 2, C. Puig2, C. Soldevila2, J. Cuquet3

1Granollers General Hospital. Rheumatology Unit., Granollers, SPAIN; 
2Granollers General Hospital. Endocrinology Unit., Granollers, SPAIN; 
3Granollers General Hospital. Internal Medicine Department., Granollers, SPAIN.

Systemic sclerosis (SSc) is a multisystem autoimmune disease which involves 
gastrointestinal tract in about 90% of cases. It may contribute to nutritional de-
terioration.
Objective. To assess whether the application of a nutritional support protocol (1) 
to these patients could improve their nutritional status.
Methods. Unicentric prospective study, performed on an outpatient basis, in a 
county hospital. “Malnutrition universal screening tool” (MUST) was used to 
screen risk for malnutrition. Weight, height, energy and protein requirements, 
macronutrient intake and nutritional biochemical parameters were evaluated. Nu-
tritional intervention was performed in patients at risk for malnutrition (MUST 
above 1) every three months until 1 year.
Results. Of the 72 patients, 9 (12.5%) were at risk for malnutrition. Iron deficien-
cy anemia (18.35%) and vitamin D deficiency (54%) were the most frequently 
observed nutritional deficits. 

Data (mean + DS) (n=9) Baseline 12 months

Weight (kg) 51.5±8.5 54.3±9.1
BMI (kg/m2) 21.6±2.5 22.0±3.2
Energy intake (Kcal) 1487±203 1876±175
Protein intake (g) 67±12 75±19
Carbohydrates (%) 39.9±7.18 43.7±4.3
Proteins (%) 18.2±1.7 16.2±2.8
Fats (%) 40.5±6.2 39.9±2.5
Fiber (g) 15.4±6.6 24.3±14.8
Hemoglobin (12-16 g/dl) 11.73±1,89 12.55±1.83
Vitamin D (>30ng/ml) 21.5±8,87 27.3±1.78
Albumin (35-52 g/dl) 38,78±2.03 40±2.82
Ferritin (30-400 ng/ml) 59.5±37.7 52±39.5

Conclusions. Dietary intervention was able to improve body weight and food 
intake. Hemoglobin values and vitamin D deficiency improved with iron and 
vitamin D supplements.
References
  1. Reumatol Clin 2012; 8: 135-140.
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VASCULAR EVENTS ARE RISK FACTORS FOR ANAL IN-
CONTINENCE IN SYSTEMIC SCLEROSIS: A STUDY ON 
MORPHOLOGY AND FUNCTIONAL PROPERTIES AS  MEAS-
URED BY ANAL ENDOSONOGRAPHY AND MANOMETRY

R. Hesselstrand1, K. Andréasson1, M. Starck2, A. Scheja1, I Bartosik1

1Department of Rheumatology, Lund, SWEDEN; 2Department of Surgery, 
Malmö, SWEDEN.

Objectives. The aim of the study was to study the anal sphincter morphology, 
anal sphincter pressure and the rectoanal inhibitory reflex in patients with sys-
temic sclerosis (SSc) complicated by anal incontinence (AI) and to investigate 
possible risk factors for AI in SSc.
Methods. 19 SSc patients with severe AI were investigated using anal endo-
sonography, anal manometry, and rectal manovolumetry. To determine risk fac-
tors for AI, data concerning disease characteristics for each SSc patient with AI 
were compared to 5 SSc patients without AI.
Results. Mean (SD) internal sphincter thickness was 1.3 (0.46) mm in patients 
with AI which was thinner (p<0.001) than reference data from healthy individu-
als whose internal sphincter measured 2.2 (0.45) mm whereas external sphincter 
thickness did not differ. Mean (SD) resting pressure in AI patients was lower than 
reference data from healthy individuals (60 (22) vs 94 (29) mmHg, p<0.002), 
whereas squeeze pressure did not differ. Centromeric antibodies, and features of 
vascular disease, ie presence of pulmonary arterial hypertension, digital ulcers, 
pitting scars or the need for Iloprost infusions were associated with AI, whereas 
fibrotic manifestations, ie modified Rodnan skin score, the diffuse cutaneous SSc 
subset or low vital capacity were not.
Conclusions. SSc patients with AI have a thin internal anal sphincter and a low 
resting pressure. Risk factors for AI among SSc patients are centromeric anti-
bodies and vascular disease which supports the hypothesis that gastrointestinal 
involvement in SSc is in part a vascular manifestation of the disease.

PS66 

FAECAL LEVELS OF CALPROTECTIN IN SYSTEMIC SCLE-
ROSIS ARE STABLE OVER TIME AND ARE HIGHER COM-
PARED TO PRIMARY SJÖGREN’S SYNDROME AND   RHEU-
MATOID ARTHRITIS

K. Andréasson1, T. Saxne1, A. Scheja1, I. Bartosik1, T. Mandl2, R. Hesselstrand1

1Lund University, Department of Clinical Sciences Lund, Section of Rheumatol-
ogy, Lund, SWEDEN; 2Lund University, Department of Clinical Sciences Malmö, 
Section of Rheumatology, Malmö, SWEDEN.

Introduction. Faecal calprotectin (FC) has been proposed to be a biomarker 
of gastrointestinal (GI) disease in systemic sclerosis (SSc). The purpose of this 
study was to extend cross-sectional observations and prospectively assess the 
variability of FC over time in SSc patients. We also aimed to examine FC in 
relation to immunosuppressive therapy. Finally we wanted to analyse FC in other 
rheumatic diseases to evaluate the specificity of FC for SSc GI disease. 
Methods. FC was measured in consecutive patients with SSc, primary Sjögren’s 
syndrome (pSS), rheumatoid arthritis (RA) and in healthy hospital workers. The 
intraindividual variability of FC in SSc was assessed with intra class correlation 
(ICC) and κ statistics. Associations between FC and objective markers of GI 
disease and immunosuppressive medication were investigated.
Results. FC was associated with micronutrient deficiency and GI pathology as 
assessed by cineradiography confirming our previous results. FC showed only 
a limited intra-individual variation in SSc, ICC=0.69 (95% CI: 0.57-0.78) and 
κ=0.64 (95% CI: 0.56-0.73). Generalised immunosuppression did not have any 
significant impact on FC. FC was significantly higher in SSc patients compared 
to patients with pSS or RA as well as compared to healthy subjects. 
Conclusions. FC is a promising non-invasive biomarker for GI disease in SSc. 
In view of stable levels over time, FC could be a useful marker when novel, more 
specific drugs targeting the GI tract in SSc will be introduced.
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 GASTROINTESTINAL MUCOSAL ABNORMALITIES USING 
VIDEOCAPSULE ENDOSCOPY IN SYSTEMIC SCLEROSIS

I. Marie1, M. Antonietti2, E. Hachulla3, B. Bienvenu4, A. Smail5, P. Duhaut5, S. 
Dominique6, P.Y Hatron3, E. Houivet7, H. Levesque1, J. Benichou7, P. Ducrotte2

1Department of Internal Medicine, CHU Rouen, Rouen, FRANCE; 2Department 
of Gastroenterology, CHU Rouen, Rouen, FRANCE; 3Department of Internal 
Medicine, CHU Lille, Lille, FRANCE; Department of Internal Medicine, CHU 
Caen, Caen, FRANCE; 5Department of Internal Medicine, CHU Amiens, Amiens, 
FRANCE; 6Department of Pneumology, CHU Rouen, Rouen, FRANCE; 7Depart-
ment of Biostatistics, CHU Rouen, Roeun, FRANCE.

Objective. The aims of this prospective study were to: 1) determine both preva-
lence and characteristics of gastrointestinal mucosal abnormalities in unselected 
patients with SSc, using videocapsule endoscopy; and 2) evaluate whether the 
presence of gastrointestinal mucosal abnormalities is associated with clinical 
digestive manifestations, findings of gastric mucosal damage on gastroscopy, 
esophageal motor impairment as well as extra-digestive manifestations of SSc.
Methods. 50 consecutive patients with SSc underwent videocapsule endoscopy. 
All SSc patients also completed questionnaires for digestive symptoms.
Results. The prevalence of gastrointestinal mucosal abnormalities was 52% in 
our SSc patients. Vascular mucosal lesions were predominant, including: 1) wa-
termelon stomach (n=9), 3 of these latter patients exhibited antral gastritis on 
gastroscopy 2) gastric and/or small intestinal telangiectasia (n=7); and 3) gastric 
and/or small intestinal angiodysplasia (n=10). We observed a marked correla-
tion between gastrointestinal vascular mucosal lesions and: 1) the presence of 
anti-centromere antibody (p=0.01); and 2) the absence of anti-Scl 70 antibody 
(p=0.007).
Conclusion. Our study underscores the usefulness of videocapsule endoscopy 
in identifying gastrointestinal mucosal abnormalities in 52% of our patients with 
patients. Moreover, our series highlights that gastrointestinal vascular lesions 
were predominant in our patients, occurring at early stage of SSc (<3 years). 
Interestingly, our findings underline that videocapsule endoscopy should be 
performed to disclose the presence of small intestinal vascular lesions (telan-
giectasia, angiodysplasia) in: 1) SSc patients with normal gastroscopy; and 2) 
persistently anemic watermelon stomach patients with SSc in whom, after appro-
priate endoscopic treatment, gastroscopy shows only mild remanence of antral 
vascular ectasia.
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ASSESSMENT OF VALIDITY OF GASTROINTESTINAL MOR-
PHOLOGY PROCEDURES AND BACTERIAL OVERGROWTH 
TESTS USED IN SYSTEMIC SCLEROSIS, BASED ON OMER-
ACT CRITERIA

Y. Braun-Moscovici1, M. Braun2,3, D. Khanna4, A. Balbir-Gurman1, D.E, Furst5

1Rambam Health Care Campus, B.Shine Rheumatology Unit, Rappaport Faculty 
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ISRAEL; 4University of Michigan Scleroderma Program, Ann Arbor, USA; 5Da-
vid Geffen School of Medicine, Therapeutic Research, University of California, 
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Background. The gastrointestinal tract (GI) is involved in nearly all patients 
with systemic sclerosis (SSc) and is a source of significant morbidity and mor-
tality. There is no single objective measure to assess the extent and severity of 
GI involvement in SSc patients. The evaluation of the regional morphology and 
motility and absorptive/ secretory functions of the GI tract by dedicated tests, 
provides a systematic approach to the assessment of GI involvement in SSC Only 
validated measures enable scientific research of the disease outcome and the ef-
fect of therapeutic interventions.
Objectives. To assess the validity of the morphology and bacterial overgrowth 
measures used to examine the GI tract in SSc, using the OMERACT criteria.
Methods. We performed a systematic literature search for published data on GI 
involvement in SSc, using the PubMed database for English-written articles and 
the Cochrane library from 1966 through the end of 2012. The keywords used 
were “systemic sclerosis” (SSc) and “scleroderma “and they were combined with 

text words such as esophagus, stomach, small bowel, colon, anorectal, malab-
sorption, bacterial overgrowth and procedures used for morphology and bacterial 
overgrowth assessment (eg endoscopy,  breath test, ultrasound, lactulose test, xy-
lose test, barium studies, mucosal biopsy), randomized controlled studies (RCT), 
clinical studies. Articles obtained from these searches were reviewed for addi-
tional references. Case reports or case series of less than 8 patients, articles with 
non separable data for SSc patients and reviews were excluded. The validity of 
the tests was evaluated according to the OMERACT principles.
Results. The search identified 468 titles or abstracts. Only 58 articles which an-
swered the inclusion criteria and demonstrated at least one type of validation, 
were included.  Of the 21 morphology, malabsorption and bacterial overgrowth 
tests examined only 5 tests (gastroscopy, UGI barium studies, mucosal biopsy, 
hydrogen and methane breath tests and 72 hours fecal fat test) are fully vali-
dated. There are a number of partially validated measures, including small bowel 
follow-through, colonoscopy, endoluminal MRI, endoanal US, jejunal cultures, 
xylose and lactulose tests. 
Conclusions. Technologic advance lead to the introduction of new tests in GI 
assessment with better spatial and temporal resolution.  However only a minority 
of morphology, malabsorption and bacterial overgrowth tests are partial or fully 
validated  in SSc, conforming OMERACT principles. Proper validation in SSC 
of the modalities  reviewed will provide valuable tools to improve our under-
standing of SSC and to be used as outcome measures in interventional studies.

Poster Tour 11: Pregnancy & Sexual Problems
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SEXUAL DYSFUNCTION: THE PHYSICAL AND PSYCHO-
LOGICAL BURDEN ON WOMEN IN SYSTEMIC SCLEROSIS 
 
T. Ngcozana, C. Denton, V. Ong
Centre of Rheumatology and Connective Tissue Diseases, Royal Free NHS Foun-
dation Trust, London, UNITED KINGDOM.

Background. Systemic Sclerosis (SSc) is a multisystem connective tissue dis-
ease associated with significant mortality predominantly as a consequence of 
cardiopulmonary complications but it is also associated with significant comor-
bidities including sexual dysfunction.  The aims of this study were to evaluate the 
prevalence of the problem amongst women with SSc from a major single-centre 
in UK, the impact of SSc on sexual relationship and difficulties faced.
Method 100 women with limited (lcSSc) or diffuse (dcSSc) scleroderma were 
invited to complete a validated Female Sexual Function Index(FSFI) question-
naire that examined six major domains: desire, orgasm, arousal, lubrication, sat-
isfaction and pain. The questionnaire was broadened to evaluate the psychologi-
cal effects of sexual difficulties in interpersonal relationships including health 
professionals.
Results. 50% responded to the questionnaire of which 52% had diffuse disease 
subset with mean age (±SD, years) 56±1.41. Mean disease duration is similar 
for both disease subsets with (mean ±SD, years) 12±2.8. 54% of the patients 
developed sexual difficulties after their diagnosis and the mean duration from 
SSc diagnosis to first sexual complaint was (mean, ± SD, years) 4.0±5.8. 84% 
of the patients reported significant sexual problems in the overall FSFI domains. 
60% of the affected women revealed that their sexual complications had inflicted 
strain in their relationships leading to reduction of activities shared, emotional 
and financial changes. Some patients even reported breakdown in relationship as 
a consequence of sexual dysfunction. 46% of the subjects were able to discuss 
their sexual concerns with their partners, whilst 30% chose not to as they wish to 
keep these issues to themselves or felt embarrassed to discuss about their difficul-
ties.Among the 32 (64%) women who discussed the problems with their partners, 
56% found it to be helpful. 76% of the subjects reported that they had never 
been asked about sexual health by health professionals. However 52% revealed 
that they would have discussed their sexual problems if they were concerned. 
Interestingly 72% of these women admitted to not raising any concern about 
their sexual problems. 
Conclusion.  Our study showed that sexual dysfunction is common among wom-
en with SSc and presents a major burden for them and their partners physically 
and psychologically. It is often neglected by the patients and not openly dis-
cussed with partners and health professionals. Multidisciplinary teams treating 
scleroderma patients should be aware of and actively enquire about sexual health 
as it is a subject worth exploring so that patients’ quality of life can be improved.
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IN WOMEN WITH SYSTEMIC SCLEROSIS, SEXUAL FUNC-
TION IS AFFECTED BY DISEASE-RELATED AND PSYCHO-
LOGICAL CONCERNS

A. Del Rosso1, S. Maddali Bongi1, S. Mikhaylova1, M. Baccini2, M. Matucci- 
Cerinic1

1Department of Experimental and Clinical Medicine, Florence University, Flor-
ence, ITALY; 2Unit of Geriatric Rehabilitation, ASL 10 Florence, Florence, ITALY.

Objective. In Systemic Sclerosis (SSc) patients, sexual function is somewhat im-
paired. Our aim is to evaluate sexual function in women with SSc in comparison 
to controls and to investigate the association with socio-demographic and disease 
characteristics, physical and psychological variables. 
Methods. 46 women with SSc (age: 56.1 ± 12.4 years; 29 with lSSc, 17 with 
dSSc) and 46 healthy women (age: 52.0 ± 9.0 years) were assessed for socio-
demographic characteristics, gynecological anamnesis and administered with Fe-
male Sexual Function Index (FSFI), Short Form-36 (SF36), Health Assessment 
Questionnaire (HAQ), Hospital Anxiety and Depression Scale (HADS), Rosen-
berg Self-Esteem Scale (RSES), Coping Orientation to Problems Experienced-
New Italian Version (COPE-NIV), Functional Assessment of Chronic Illness 
Therapy-Fatigue Scale (FACIT-F). 
Patients were also assessed for disease duration and subset, Female Sexual Func-
tion in SSc (FSFS), Hand Mobility In Scleroderma Test (HAMIS), Cochin Hand 
Functional Disability Scale (CHFDS), Mouth Handicap in Systemic Sclerosis 
Scale (MHISS), Disability Sexual and Body Esteem Scale (PDSBE); fist closure, 
hand opening and mouth opening. 
Results. In SSc patients, only FSFI desire subscale score was significantly lower 
(p=0.035) versus controls.  FSFI scores were not different in dSSc versus lSSc 
patients (P=NS). 
Total FSFI score, similar to controls, by bivariate analysis was negatively cor-
related with age (p=0.014), HADS-d (p<0.001), FACIT-F (p=0.044), COPE-NIV 
Avoidance Strategies subscale (p=0.012); and positively  related with PDSBE 
(p<0.001), SF-36 summary mental index (p=0.006) scales. FSFI total score 
was also negatively correlated to HAQ (p=0.022), total MHISS (p=0.038) and 
HAMIS (p=0.037) scores.
At multivariate analysis, in SSc, the factors independently associated with FSFI 
were vaginal dryness (B=-0.72; p<0.001), PDSBE (B=0.42; p=0.001) and HADS 
depression scale (B=-0.23; p=0.035). Together, these variables explained 70% of 
the variance in total FSFI. 
At multivariate analysis in healthy participants, the factors independently asso-
ciated with FSFI were age (B=-0.47; p=0.001), FACIT-F (B=-0.36; p=0.006), 
physical problems PP subscale of SF-36 (B=0.29; p=0.02) and COPE-NIV tran-
scendental orientation scale (B=-0.24; p=0.037), together, explaining 44% of the 
variance in total FSFI.
Conclusion. In SSc, sexual function, although not different from controls, is in-
fluenced by specific disease-related and psychological concerns, different from 
variables affecting sexual function in healthy controls. Thus, it should be in-
cluded in patients evaluation and assessed in daily practice. 
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 SEXUAL DYSFUNCTION IS ASSOCIATED WITH ANXIETY 
AND HIGHER BODY MASS  INDEX IN WOMEN WITH SYS-
TEMIC SCLEROSIS

M. Coutinho, I. Ruela, T. Santiago, C. Duarte, J.A.P. da Silva, M.J. Salvador
Coimbra University Hospital, Rheumatology Department, Coimbra, PORTU-
GAL.

Introduction. Impaired sexual function and limited sexual activity appear to 
be common among women with chronic illnesses, including Systemic Sclerosis 
(SSc). Physical and psychological consequences of the disease may be severe 
and their potential impact in the patient’s sexual function is often neglected. 
Objective. To evaluate sexual function in patients with SSc and its relationship 
with biological and psychological aspects of the disease experience.
Methods. A total of 36 SSc women were assessed. A standardized question-
naire was used to register demographic parameters, current therapies and clinical 
manifestations of SSc. Sexual function was assessed by self report using of the 

Female Sexual Function Index (FSFI), which evaluates 6 different sexual do-
mains referring to the previous 4 weeks: Desire, Arousal, Lubrication, Orgasm, 
Satisfaction and Pain. An individual score was calculated for each sexual domain 
and an FSFI total score (sum of the weighted individual scores) was obtained 
for each patient. A cut-off value of 22.5 was used to classify patients as hav-
ing sexual dysfunction or not (Brook Levis et al). Psychological, Functional and 
Quality of Life aspects were evaluated through the Hospital Anxiety and Depres-
sion Scale (HADS), Health Assessment Questionnaire (HAQ) and Short Form 
36 (SF-36), respectively.
Statistical analysis was performed through SPSS. Comparison between groups 
was assessed through Mann-Whytney test or Chi 2 test, as adequate. p values 
<0.05 were considered significant in all statistical analyses. 
Results. A total of 36 SSc women were included. Mean age was 58.8±11.1 years 
(mean ± SD) and 80.6% presented the limited disease subtype. 91.7% had a part-
ner and 55.6% were sexually active. Among the sexually active patients, 55% 
had sexual dysfunction (FSFI total score <22.5). Desire was the most affected 
domain (mean Desire score of 1.691±0.647 and 3.467±0.88, in patients with 
and without sexual dysfunction, respectively). Mean Body Mass Index (BMI) 
was significantly higher in women with sexual dysfunction (28.04±4.626 vs 
23.23±2.473; p=0.016). Higher anxiety levels were present in patients with sex-
ual dysfunction (mean HADS-anxiety subscale of 10.73±2.054 vs 8.56±2.128; 
p=0.031,), although depression levels (HADS-depression subscale), functional 
disability (HAQ) and quality of life (SF-36) were similar in both groups. No 
differences were observed in sexual function according to SSc disease subtype.
Conclusion. The majority of the sexually active SSc women suffered of sexual 
dysfunction and this was related with higher anxiety and BMI levels, which 
poses additional questions in the treatment of these patients. Further research to 
investigate sexual dysfunction among these patients is needed.
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THE VASCULAR HYPOTHESIS OF  FEMALE AND MALE 
SEXUAL DYSFUNCTION
 
E. Rosato, S. Quarta, L. Trombetta, S. Pisarri, F. Salsano
Sapienza University of Rome-Department of Clinical Medicine-Clinical Immu-
nology Unit-Scleroderma Center, Rome, ITALY

To investigate the clitoral blood flow in systemic sclerosis (SSc) women and 
the flow inside cavernous arteries in SSc men. Doppler indices [peak systolic 
velocity (PSV), end diastolic velocity (EDV), the resistive index (RI), pulsatile 
(PI) indices and S/D (systolic/diastolic) ratio] were measured using an Aplio Ul-
trasound System SSA-790 (Tokio, Japan) equipped with convex 7.5 MHz probe. 
In SSc women Doppler indices of clitoral artery were measured at baseline, con-
versely in SSc men Doppler indices of cavernous arteries were measured at the 
peno-scrotal junction before and after  pharmacostimulation with 20 mcg pros-
taglandin E1. Nailfold videocapillaroscopy (NVC) was performed by an optical 
probe videocapillaroscopy equipped with magnification 200 x contact lens and 
connected to image analysis software (Pinnacle Studio Version 8, Pinnacle Sys-
tems, Mountain View, California). The nailfold (distal row) of the second, third, 
fourth and fifth finger was examined in each patient. 
Twenty women [median age 37 (25-45) years] and 20 men [median age 44  (21-
58) years] fulfilling the American College of Rheumatology preliminary criteria 
for the classification of SSc were enrolled. The Female Sexual Function Index 
(FSFI) and International Index of Erectile Function-5 (IIEF-5) were used to as-
sess sexual function in women and men, respectively.  FSFI was reduced in 6 
(30%) of 20 SSc women and IIEF-5 was reduced in 16 (80%) of 20 SSc men. 
Eight women have an early capillaroscopic pattern, 6 have an active capilla-
roscopic pattern and 6 have a late capillaroscopic pattern. No significant dif-
ferences of PSV and EDV were observed in the three capillaroscopic patterns. 
Conversely, PI, RI and S/D ratio were significantly different in the three capil-
laroscopic patterns. PI (p<0,01), RI (p<0,001) and S/D ratio (p<0,01) increased 
with progression of capillaroscopic damage.
Also in SSc men Doppler indices of cavernous arteries were different in three 
capilaroscopic groups. PSV (p<0,001)  decreased and  EDV (p<0,001) increased 
with progression of capillaroscopic damage. No significant differences of RI 
(p>0,05) were observed in three capillaroscopic groups. 
We can conclude that artery inflow of clitoral and cavernous arteries is reduced  
in the vast majority of SSc women and men. The artery inflow decreased with 
progression of capillaroscopic damage. 
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 IMPRESS 2 (INTERNATIONAL MULTICENTRIC PROSPEC-
TIVE STUDY ON PREGNANCY  IN SYSTEMIC SCLEROSIS). 
PROSPECTIVE, CASE-CONTROL STUDY OF PREGNANCY 
IN  SYSTEMIC SCLEROSIS

C. Di Blasi Lo Cuccio1, V. Ramoni2, M. Taraborelli3, M. Ostensen4, A. Mazzone5, 
V. Steen6, G. Valentini7, M. Limonta8, A. Brucato1, A. Tincani3, M. Matucci-
Cerinic9

1Internal Medicine, Ospedale Papa Giovanni XXIII, Bergamo, ITALY; 2Fonda-
zione IRCCS Policlinico San Matteo, Pavia, ITALY; 3Rheumatology, Università 
degli Studi di Brescia, Spedali Civili, Brescia, ITALY; 4National Center of Preg-
nancy and Rheumatic Disease, University of Trondheim, Skippervn, Farsund, 
NORWAY; 5Medicina Interna, Azienda Ospedaliera Ospedale Civile di Legnano, 
Legnano, ITALY; 6Georgetown University Medical Center, Division of Immu-
nology, Rheumatology and Allergy, Washington, USA; 7Rheumatology, Second 
University of Naples, Policlinico Federico II, Napoli, ITALY; 8Rheumatology, 
Ospedale Papa Giovanni XXIII, Bergamo, ITALY; 9Rheumatology, University of 
Florence, Azienda Ospedaliera Careggi, Firenze, ITALY.

Background. Systemic Sclerosis (SSc) has its usual onset in the mid-forties, 
but it’s not unusual to find SSc women wanting a child, especially nowadays 
where a great number of women delay pregnancy. Data on pregnancy in SSc are 
limited. We recently published a large retrospective study: IMPRESS (Italian 
Multicentric study on PREgnancy in Systemic Sclerosis), partially supported by 
Italian patients associations, that studied 99 SSc women and their 109 pregnan-
cies, admitted in 25 Italian centers within the years 2000-2011, compared with 
a general obstetric population (GOP). In SSc women preterm deliveries (25% 
vs. 12%) and severe preterm deliveries (<34 weeks) (10% vs. 5%), intrauterine 
growth restriction (IUGR, 6% vs. 1%) and very-low-birth-weight babies (5% vs. 
1%) were significantly more frequent than in the GOP. Multivariable analysis 
found that corticosteroid use was associated with preterm deliveries, while folic 
acid and anti-Scl70+ was protective. The disease remained stable in most SSc 
patients, but there were four cases of progression within one year from delivery. 
Aim of the study. to plan a new fully prospective study: IMPRESS 2 (Inter-
national Multicentric PRospective Study on PREgnancy in Systemic Sclerosis).
Patients and methods. we’re planning a fully prospective, case-control study of 
3 groups of people, enrolled at an International level: 1. 100 pregnant SSc pa-
tients, 2. 200 non-pregnant matched SSc women, 3. 200 healthy pregnant wom-
en. Their children will be studied at birth and at 1 and 3 years of age. IMPRESS 
2 study will prospectively investigate disease activity of SSc during and after 
pregnancy, pregnancy complications and outcome in patients with SSc, children 
outcome at 1 and possibly 3 years, and the modern incidence of renal crisis, 
severe cardiac involvement and pulmonary hypertension in women with SSc, 
both pregnant and non-pregnant. Several ethical committees of the participating 
centres have approved the study, and enrolment is started: 14 pregnancies world-
wide are currently ongoing.
Expected results and Conclusion. IMPRESS 2 will answer to the following 
important questions. 1. are complications of SSc more frequent during pregnancy 
than in the non-pregnant state? 2. Which is the current incidence of renal crisis, 
cardiac involvement, and pulmonary hypertension in scleroderma women, both 
pregnant and non-pregnant? 3. Is folic acid use protective for prematurity? 4. 
Are some autoantibodies protective for prematurity? 5.Which is the impact of 
prematurity on children development? Which is their IQ at 3 years? These data 
will be extremely important for counseling fertile SSc women contemplating a 
pregnancy.
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ALLOGENIC SKIN GRAFTING FOR SYSTEMIC SCLEROSIS 
ULCERS: PRELIMINARY DATA OF AN ITALIAN COHORT

S. Barsotti1, V. Mattaliano2, A. d’Ascanio1, G. Mosti2, A. Della Rossa1, C. Ferri3, 
E. Giraldi4, D. Giuggioli3, C. Mattaliano, S. Bombardieri1

1UO Reumatologia - Azienda Ospedaliera Universitaria Pisana, Pisa, ITALY; 
2Casa di Cura M.D. Barbantini, Lucca, ITALY; 3UOC Reumatologia - Azienda 
Ospedaliero-Universitaria Policlinico di Modena, Modena, ITALY; 4Centro Mul-
tidisciplinare di Day Surgery - Azienda Ospedaliera di Padova, Padova, ITALY.

Backgroud. Systemic sclerosis (SSc) is a systemic autoimmune disease of un-
known etiology. Digital ulcers are common in patients with SSc with a preva-
lence around 30% while nondigital ulcers in are estimated at 4%. Both ulcers can 
cause severe pain and morbidity. Reconstructive surgery for hard-to-heal ulcers 
can be performed using preserved cadaver skin (allograft). This technique has 
been used both in burns and in chronic leg wounds by reducing pain, accelerating 
healing and minimizing scarring. The aim of this study was to assess the effect of 
allograft in a cohort of SSc patients with chronic ulcers.
Methods. From January 2006 to December 2012 consecutive SSc subjects af-
fected by chronic ulcer (refractory to conventional treatment) referred to our 
vascular surgery department to perform allogenic skin grafting were enrolled. 
Data were retrospectively retrieved from clinical charts. Diagnosis of SSc was 
established using ACR criteria (1980). The primary outcome was to assess ef-
fectiveness in terms of pain reduction, evaluated using a visual analogue scale 
(VAS)and tolerability (rate of infection).  
Results. A total of 43 SSc patients (5 male, 38 female) were treated using allo-
genic skin grafting. The mean age at the time of intervention was 60.8 years (min 
39 – max 83). The ulcers were localized in the following areas: 34 lower extremi-
ties (10 digital), 8 upper extremities (3 digital), 1 both upper and lower digital 
ulcers. The mean ulcer duration was 27 months (min 2, max 140). Other risk 
factors for ulcers development recorded was:venous insufficiency (13 patients), 
arterial hypertension (17 patients), diabetes (3 patients), hypercholesterolemia (5 
patients), obesity (1 patient). 
The VAS for pain reduced by 84%: before the mean VAS value was 7.55 (min 4 – 
max 10) and immediately after the procedure was 1.18 (min 0 – max 5) – p<0.001. 
No serious side effects was recorded after the procedure. All patients healed 
completely, but 37 % had an ulcer recurrence in the same location during the 
subsequent year. No patient presented an infection in the grafting area during the 
first 4 weeks after the surgery. 
Conclusion. The use of allogenic skin grafting may be a safe and effective treat-
ment for SSc chronic ulcers. This procedure seems to favour wound healing and 
significantly reduces pain as compared to conservative dressing. Further studies and 
randomized controlled trials are needed to identify prognostic factors of response 
to allografts and to help the selection of patients most suitable for the procedure.
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AUTOLOGOUS FAT TRANSFER FOR DIGITAL ULCERS 
TREATMENT  IN SYSTEMIC SCLEROSIS

G. Erba1, E. Allevi1, I. Mazzola2, M. Del Bene2, M.R. Pozzi1

1SS Reumatologia - Clinica Medica - AO San Gerardo, Monza, ITALY; 2Chirurgia 
Plastica e della Mano - AO San Gerardo, Monza, ITALY.

Objective. Digital ulcers (DUs)  occur in up to 50% of patients with Systemic Scle-
rosis (SSc). DUs are painful, recurring and lead to functional disability. Manage-
ment of DUs includes pharmacologic and local therapy: the healing is slow and the 
ulcer can become infected or evolve to gangrene. Autologous fat grafting  (AFG)  
is a technique used in reconstructive surgery to promote repair of soft tissues. We 
used AFG to treat DUs refractory to conventional treatment to enhance healing.
Methods. We treated 9  SSc patients with 16 DUs. All were treated with iv Ilo-
prost: 8 patients with CCB (calcium channel blocker), 7 with low dose aspirin, 2 
with sildenafil and 4 with bosentan to prevent recurrence. The purified fat tissue 
was injected on the border of larger ulcers or at the finger base of smaller DUs. 
The  AFG was done from 2 to 8 months since the ulcer onset. 
Results. No improvement was observed in 3 pts. The outcome was positive with 
complete healing in 10 DUs and size reduction > 50% in 2, in 8 to 12 weeks. In 
all but three patients the pain improved allowing a reduction of analgesics.   
Conclusions. The AFG was able to hasten ulcer  healing and to reduce pain and 
the need of pharmacological therapy in the majority of the cases. The lack of 
efficacy on healing and pain was observed when the ulcers were long-lasting 
and with concurrent atherosclerotic macroangiopathy, especially those located on 
legs. Furthermore in a single patient the AFG was effective on the digital ulcer 
whereas the outcome of the ulcer of the heel was very poor.
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LUNG TRANSPLANTATION IN SISTEMIC SCLEROSIS: EX-
PERIENCE IN A SPANISH CENTER

A. Fernández-Codina1, C. Simeón1, C. Berastegui2, G. Silveira2, A. Guillen1, V. 
Fonollosa1, V. Monforte2, M. Vilardell-Tarrés1, A. Román2

1Systemic Autoimmune Diseases Unit, Internal Medicine Department, Hospital 
Universitari Vall d’Hebron, Barcelona, SPAIN; 2Lung Transplantation Unit, 
Pneumology Department, Hospital Universitari Vall d’Hebron, Barcelona, 
SPAIN.

Objectives. To describe the clinical features, evolution, complications and sur-
vival of patients with Systemic Sclerosis (SSc) who received lung transplantation.
Methods. Six patients with SSc that underwent lung transplantation between 
May 2005 and July 2012 were included. Data were obtained from review of 
medical records and databases. Follow-up was continued until July 2013.
Results. All patients were caucasian. Four (66%) were women with a mean age 
of 45±8 years at the transplantation moment. Distribution by SSc subset accord-
ing to the Le Roy and Medsger’s criteria was: 4 limited and 2 diffuse. All patients 
had Raynaud’s phenomenon and mild to moderate esophageal involvement; 5 
musculoskeletal and heart involvement; 3 digital ulcers and pulmonary arterial 
hypertension (PAH).
Lung transplantation was carried out due to: interstitial lung disease (ILD) in 3 
patients, ILD associated to PAH in 2, and 1 to PAH. Five lung transplants were 
bilateral and one unilateral. Initial complications were: gastroparesia in 3 pa-
tients, diaphragmatic palsy in 1, and acute cellular rejection in 2. Two individuals 
showed no early complications. Late complications were: bronchial stenosis in 
2 patients, bronchiolitis obliterans syndrome in 2, and restrictive allograft syn-
drome in 1. All patients were immunosupressed with tacrolimus, mycophenolate 
mofetil and corticosteroids. 
Median survival was 83% at one year and 80% at two years. Deaths were due 
to respiratory infections in two patients (39 and 54 months after transplantation) 
and lung adenocarcinoma in one (7 months after transplantation).
Conclusions. Lung transplantation is an effective treatment for advanced ILD 
and/or PAH associated to SSc patients. Bilateral lung transplantation was the 
most common procedure. In our series, infectious complications were the leading 
cause of death. Mortality at one and two years was similar to that described in the 
literature for other lung transplantation indications. More studies are needed to 
assess long term effectiveness of this treatment.
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LONG TERM EFFICACY OF PERIORAL AUTOLOGOUS FAT 
TRANSPLANTATION  ON  SCLERODERMA SKIN FIBROSIS: 
A CONTROLLED STUDY VERSUS HYALURONIC ACID FILL-
ER 
 
N. Del Papa1, D. Sambataro1, E. Zaccara1, W. Maglione1, G. Di Luca2, A. Para-
fioriti3, E. Armiraglio3, A. Di Bernardo3, F. Caviggioli4, V. Vinci4, M. Klinger4

1Ospedale G. Pini - U.O.C. Day Hospital Reumatologia, Milan, ITALY;              
2Ospedale G. Pini - U.O.S. Chirurgia Vascolare, Milan, ITALY; 3Ospedale G. 
Pini - U.O.C. Anatomia Patologica, Milan, ITALY; 4Multimedica Holding SpA - 
U.O.C. Chirurgia Plastica, Milan, ITALY.

Autologous fat tissue grafting (AFTG) has been successfully used in the treat-
ment of different sclerotic conditions, including scleroderma. 
We evaluated in patients with SSc who complained of a reduced mouth opening, 
the long-term efficacy, safety and durability of AFTG of the lips in improving 
mouth opening in comparison with hyaluronic acid (HA) filler. We also investi-
gated whether these procedures may induce some changes in the microvascular 
architecture and dermal structure of the treated skin area.
Materials and Methods. We studied 25 patients with dcSSc, (median age 35+15 
yrs, disease duration 11+8years): 15 were treated by topical perioral AFTG ac-
cording to Coleman technique and 10 by HA filler. Baseline and after treatment 
(at months 3, 6, and 12) mouth opening changes were assessed by measuring 
inter-incisal distance and oral perimeter, skin hardness was tested by digital 
durometer. Pre- and post-treatment modifications of microvascular architecture 
were assessed by counting capillaries in the inferior lip videocapillaroscopy (VC) 

images. Similarly, histological sections of perioral skin biopsy were examined at 
baseline and 3 months to evaluate dermo-epidermic junction (DEJ), the collagen 
content (by Masson’s Trichrome staining) and microvessel density (MVD) (by 
anti-CD34/CD31staining).
Results. 3 months after treatment both the inter-incisal distance and oral perim-
eter significantly increased (p<0.001), and durometer scores were significantly 
decreased in comparison to the baseline evaluation (p=0.03). At the same time, 
a significant skin neovascularization became evident, both considering the VC 
images (p<0.001) and MVD scores in IH sections (p<0.0001). Finally, some skin 
histological aspects also improved, as shown by the significant changes in DEJ 
flattening scores (p<0.0001) and collagen content with less abnormal and denser 
collagen bundles. At 6 and 12 months, despite the disappearance of filling effect, 
both the functional improvement in mouth opening and the increased number of 
capillaries were maintained. No effect either on the mouth opening, VC images 
and skin histological aspects was observed in SSc patients treated by HA filler. 
Conclusions. The present study shows that, in patients with SSc, AFTG can im-
prove mouth opening, induce a neovascularization, and partially restore the skin 
structure. All these effects were confirmed in the long-term observation. The lack 
of functional and biological effects in the control group treated by HA filler, 
suggests that the observed therapeutic effect of lipostructure may be specifically 
ascribed to the on site transplantation of fat tissue. Our study may open new per-
spectives for the local and general therapeutic approach to SSc. 
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NEW FAT-DERIVED PRODUCTS FOR TREATING INDUCED-
SKIN LESIONS OF SCLERODERMA IN NUDE MICE

A. Daumas1, N. Serratrice2, D. Ould Ali2, P. Nguyen2, L. Giraudeau3, J. Veran3,    
J. Magalon3, L. Andrac-Meyer4, B. Granel5, G. Magalon2

1Department of Internal Medicine AP-HM CHU Timone, Marseille, FRANCE; 
2Department of Plastic and Reconstructive Surgery AP-HM CHU Conception, 
Marseille, FRANCE; 3Culture and Therapy Unit AP-HM CHU CONCEPTION, 
Marseille, FRANCE; 4Departement of Anatomopathology AP-HM CHU NORD, 
Marseille, FRANCE; 5Department of Internal Medicine AP-HM CHU NORD, 
Marseille, FRANCE.

Scleroderma is an auto-immune disease characterized by an excessive fibrosis of 
the skin. We previously validated a murine model of scleroderma and showed an 
antifibrotic and a proangiogenic effect of fat microinjection (MF). Fat is harvest-
ed with a 14 gauge , 2mm cannula and reinjection is performed with a 21 gauge 
cannula. In addition to the MF, we purify the stromal vascular fraction (SVF) 
of adipose tissue and platelet-rich plasma (PRP) from blood. We evaluated and 
compared the efficacy of MF, SVF, PRP, and mixtures of these products: MF + 
SVF and MF + PRP, in the murine model of skin-induced lesions of scleroderma. 
This project was divided in three parts: Induction of skin sclerosis in nude mice 
by daily subcutaneous injections of bleomycin (BLM) during 4 weeks. Prepara-
tion and subcutaneous injections of the different cell therapy products of human 
origine. Skin biopsies 8 weeks post-injections. 66 nude mice were used. Fat was 
harvested from the abdomen, to obtain MF and SVF, peripheral whole-blood was 
taken ta prepare PRP. We injected 0.5 cc of the different cell therapy products 
containing respectively: 131,000 cells injected/mouse for the SVF and 0.64 mil-
lion of platelets injected/mouse for PRP derived products. BLM skin-induced 
lesions were checked by histological analyses in control mice. BLM-treatment 
induced a 21.74% increase of the dermis thickness, a 40.28% increase of the 
epidermis thickness i.e. a 23.74% increase of the total skin thickness. Time didn’t 
affect skin-induced lesions of scleroderma and injections of the control solutions 
(chloride sodium or ringer lactate) didn’t reverse skin sclerosis. This work has 
demonstrated the effectiveness of these different biotherapies on skin-induced 
lesions of scleroderma. MF, MF + SVF and MF + PRP completely reversed while 
SVF and PRP partially corrected skin sclerosis. A 13.7% decrease of the dermis 
thickness was observed with SVF, and a 20.7% decrease was observed with the 
PRP. Products containing MF were still present 8 weeks post-injections, sug-
gested the long-term potential effects of the MF. The number of visible vessels 
observed in the deep dermis was significantly increased in SVF or MF + SVF 
conditions, compared to others, showing the expecting SVF proangiogenic ef-
fects. We highlighted the interest of mixtures MF + SVF and MF + PRP  com-
pared to the MF, SVF and PRP separately for their regenerative and proangio-
genic properties. These effects on the sclerotic skin should have potential clinical 
applications in the treatment of the SSC human disease.
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 THE USE OF ADIPOSE-DERIVED REGENERATIVE CELLS 
(ADRCS) IN THE TREATMENT  OF SCLERODERMA OF THE 
HANDS: A PROSPECTIVE TRIAL

G. Magalon1, A. Daumas2, P. Nguyen1, F. Sabatier3, J. Veran3, L. Giraudo3, J. 
Eraud1, E. Jouve4, B. Granel2

1Plastic and Reconstructive Surgery, Marseille, FRANCE; 2Internal Medicine, 
Marseille, FRANCE; 3Cell Therapy Unit, Marseille, France; 4Statistical Unit, 
Marseille, FRANCE.

Introduction. Hand disease in Systemic Sclerosis can be complicated by acro-
cyanosis, digital ischemia, ulcers and digital retraction which lead to functional 
disability, pain, and a significant impairment of the quality of life. Currents treat-
ments are modestly effective. The safety, feasibility, functional and trophic ef-
fects of the injection of stromal vascular fraction (SVF) from adipose tissue in 
the fingers of patients with SSc were evaluated. 
Patients and Methods. 12 patients with scleroderma who had undergone many 
treatment failures and expected an improvement of their hand disability were 
included, after consent and verification of the inclusion / non-inclusion criteria. 
All had a Cochin hand function disability Scale >20/90. The trial was granted 
a favorable opinion by the Ethical Committee and the French Health Products 
Safety (ANSM).
120 grams of fat were harvested from the abdominal region by liposuction un-
der local anesthesia and immediately supported by the cell treatment unit. 5 ml 
of FVS were extracted with the Celution® 800/CRS (Cytori Therapeutics, Inc, 
USA) medical device. 1 ml was reinjected in the fingers under neuroleptic an-
algesia, using a 25-gauge cannula (0.5 mm), in the lateral areas of the proximal 
interphalangeal regions in the long fingers and in the metacarpophalangeal region 
in the thumbs. The injection was performed 2 hours after harvesting and quanti-
fication of the cell product. The average dose of cells injected per finger was 3.7 
106. Clinical monitoring was programmed at one, seven, twenty-one days, two 
and six months.
Results. Mean age was 54.5±10.3 years, 7 patients had a cutaneous limited scle-
roderma and 12 had  Raynaud’s syndrome which appeared at 14.3±7.7 years 
(range 5-34) before. Duration of scleroderma was 9.9±7 years (range 2-24). Rod-
nan score was 14±9.7 (range 3-32). The ulnar and radial arteries were patent 
by Doppler ultrasound. No infectious or ischemic complications were observed. 
No serious adverse events were reported. Results from several tests showed a 
significant improvement (p<0,001): Cochin hand functional disability scale; pain 
in hands evaluated with the visual analogic pain scale. Raynaud’s syndrome; 
SSc-HAQ. Hand mobility test (HAMIS) and Rodnan score focused on hand were 
improved.
Conclusion. This study demonstrates the feasibility and tolerability of injecting 
autologous FVS in the fingers. An improvement was observed in hand functions, 
the intensity of pain in the fingers, Raynaud’s syndrome and quality of life. 
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NO CORRELATION OF CD4+ LYMPHOPENIA AND CLINI-
CAL RESPONSE TO AUTOLOGOUS STEM CELL TRANS-
PLANTATION FOR SYSTEMIC SCLEROSIS

M. Wagner1, I. Kötter2, W. Vogel1, L. Kanz1, J. Henes1

1University Hospital Tuebingen, Department of Hemato-Oncology, Rheumatol-
ogy and clinical Immunology - Tuebingen - Germany, Tuebingen, GERMANY; 
2Robert-Bosch- Hospital, Department of Nephrology, Rheumatology - Stuttgart 
- Germany, Stuttgart, GERMANY.

Background. Autologous stem cell transplantation (aSCT) for systemic sclerosis 
(Ssc) has recently been proven effective. Nevertheless there are patients who 
respond to therapy very impressively and sustained and others who do not or re-
lapse. Purpose of this study was to evaluate a possible correlation of long lasting 
lymphopenia and response to treatment.

Methods. CD4+ lymphocytes of 32 (20 male and 12 female) patients who un-
derwent aSCT in Tuebingen were evaluated. Our treatment regimen consists of 
cyclophosphamide (CYC) + granulocyte stimulating factor (GCSF) for mobili-
zation; CD34+ selection and CYC + antithymocyteglobuline (ATG) or CYC + 
ATG + thiotepa (n=6) for conditioning (n=26). Response to treatment was de-
fined as improvement of modified rodnan skinscore (mRSS) >25%. As a relapse 
we counted patients with any worsening in thoracal CT scan or >25% in mRSS. 
CD4+ lymphocytes were counted using immunophenotyping by fluorescence 
activated cell sorting.
Results. Twenty-seven (84%) of the patients responded to treatment whereas 
5 patients (15%) showed no improvement. Six patients (19%) relapsed and 21 
(66%) achieved an ongoing treatment success. We found a long lasting lymphope-
nia in most of the patients but no correlation between sustained response and lym-
phopenia, even more those patients with good response recovered rather earlier.
Conclusion. CD4+ lymphopenia is not the key mechanism underlying the ongo-
ing response to aSCT for patients with Ssc.
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 INTEREST OF MICRO REINJECTION OF AUTOLOGOUS 
ADIPOSE TISSUE IN THE FACE  OF PATIENTS WITH SYS-
TEMIC SCLEROSIS

N. Sautereau1, J. Eraud2, A. Daumas3, L. Giraudo4, F. Sabatier4, G. Magalon2, 
B. Granel1

1Department of Internal Medicine AP-HM CHU Nord, Marseille, FRANCE; 
2Department of Plastic and Reconstructive Surgery AP-HM CHU Conception, 
Marseille, FRANCE; 3Department of Internal Medicine AP-HM CHU Timone, 
Marseille, FRANCE; 4Culture and Therapy Unit AP-HM CHU Conception, Mar-
seille, FRANCE.

Orofacial manifestations of systemic sclerosis (SSc), found in over 90% of cases, 
are responsible for functional disability and significant aesthetic discomfort. The 
score Mouth Handicap in Systemic Sclerosis (MHISS) assesses specifically dis-
ability involving the mouth and the face. It explains for over 36% of the total 
disability related to SSc. 
SSc presents with a wide range of orofacial manifestations including perioral 
skin fibrosis, perioral wrinkles, limited mouth opening, sicca syndrome and tem-
poro-mandibular pain syndrome. 
In the absence of standard treatment, we propose an open study analyzing the 
functional and aesthetic effects of micro reinjection of autologous fat in the face 
of SSc patients.  
Adipose tissue has been used for more than one century for its volumizing and 
trophic properties. Indeed, it contains stromal vascular fraction rich in multipo-
tent mesenchymal stem cells called Adipose-Derived Stem Cells (ADSCs). 
Material and Methods. This prospective single-center opened pilot study in-
cludes 13 patients with SSc according to the American College of Rheumatol-
ogy  criteria and the Leroy & Medsger criteria for SSc. All patients wish for a 
therapeutic care of their face. They present a MHISS score greater than 20 and a 
mouth opening less than 55 millimeters. They have no anticoagulant medication 
or daily corticosteroid greater than 20mg per day, their BMI exceed 17. Micro 
fat grafting is a minimally invasive procedure performed under local anesthesia. 
Fat tissue is harvested using a 14 gauge or 2mm cannula. Then it is refined as 
described by SR Coleman. 10 to 25cc of this product is transferred through a 21 
gauge or 0.8mm cannula in four points of the face. 
Patients are assessed at baseline, three and six months after surgery.
Results. The expected outcome is  improvement of the MHISS score at least 5 
points over 48.
The results of secondary endpoints will evaluate clinical data (Health Assessment 
Questionnaire adapted to scleroderma, painful facial syndrome, sicca syndrome, 
Rodnan score for the face, tolerance) and paraclinical aspects (cutometry data 
and 3D photography).
Conclusion. The injection of autologous adipose tissue has shown efficacy in 
the treatment of limited forms of scleroderma . This study aims to evaluate the 
effectiveness of this non-invasive procedure in treatment of orofacial manifesta-
tions in SSc. It could offer a safe and non-invasive way to improve patients’ 
quality of life.
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HUMAN ADIPOSE-DERIVED STROMAL CELLS FOR CELL-
BASED THERAPIES IN THE TREATMENT OF CUTANE-
OUS MANIFESTATIONS IN PATIENTS AFFECTED BY 
SYSTEMIC SCLEROSIS (SSc)

N. Scuderi, P. Fino, M.G. Onesti
Department of Plastic, Reconstructive and Aesthetic Surgery, University of Rome 
Sapienza, Policlinico Umberto I, Rome, ITALY.

The present study was designed to evaluate the clinical outcome of cell-based 
therapy with cultured adipose derived stromal cells (ASCs) for the treatment of 
cutaneous manifestations in patients affected by systemic sclerosis (SSc). ASCs 
have an extraordinary developmental plasticity, including the ability to undergo 
multilineage differentiation and self-renewal. Moreover, ASCs can be easily har-
vested from small volumes of liposuction aspirate, showing great in vitro viabil-
ity and proliferation rate. Here we isolated, characterized, and expanded ASCs, 
assessing both their mesenchymal origin and their capability to differentiate to-
wards the adipogenic, osteogenic, and chondrogenic lineage. We developed an 
effective method for ASCs transplantation into sclerodermic patients by means of 
a hyaluronic acid (HA) solution, which allowed us to achieve precise structural 
modifications. ASCs were isolated from subcutaneous adipose tissue of six scle-
rodermic patients and cultured in a chemical-defined medium before autologous 
transplantation to restore skin sequelae. The results indicated that transplantation 
of a combination of ASCs in HA solution determined a significant improvement 
in tightening of the skin without complications such as anechoic areas, fat necro-
sis, or infections, thus suggesting that ASCs are a potentially valuable source of 
cells for to improve dermal repair in rare diseases such as SSc and generally in 
skin disorders.
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ANGIOTENSIN RECEPTOR TYPE 1 AND ENDOTHELIN RE-
CEPTOR TYPE A ON IMMUNE CELLSMEDIATE MIGRA-
TION AND THE EXPRESSION OF IL-8 AND CCL18 WHEN 
STIMULATED BY AUTOANTIBODIES FROM SYSTEMIC 
SCLEROSIS PATIENTS

J. Günther1, 2, A. Kill1, 2, M.O Becker1, E. Siegert1, M. Radic1, 3, G. Riemekasten1, 2

1University Hospital Charité, Department of Rheumatology and Clinical Im-
munology, Berlin, GERMANY; 2German Rheumatism Research Centre, Berlin, 
GERMANY; 3University Hospital Split, Department of Rheumatology and Clini-
cal Immunology, Split, CROATIA.

Background. Agonistic autoantibodies against the angiotensin II receptor type 
1 (AT1R) and the endothelin receptor type A (ETAR) have been identified in pa-
tients suffering from systemic sclerosis (SSc). Here we examined the expression 
of AT1R and ETAR in human immune cells and pathological effects mediated 
through these receptors by corresponding autoantibodies (Aabs).
Methods. AT1R and ETAR protein expression on peripheral blood mononuclear 
cells (PBMCs) from healthy individuals and SSc patients was analyzed using 
flow cytometry, and mRNA expression was examined by real-time PCR in PB-
MCs from healthy donors. In addition, PBMCs from healthy donors were stimu-
lated in vitro with affinity-purified immunoglobulin G (IgG) fractions from SSc 
patients positive for AT1R- and ETAR-Aabs, and with IgG from healthy donors 
serving as control. Alterations in chemotactic motility and cytokine secretion 
were analyzed using chemotaxis assays and ELISA, respectively. Results were 
correlated with characteristics/clinical findings of the IgG donors.
Results. Both AT1R and ETAR were expressed on human peripheral lympho-
cytes and monocytes. Protein expression of both receptors was decreased in SSc 
patients when compared to healthy donors and correlated negatively with disease 
duration. In addition, IgG fractions of SSc patients induced T cell migration in an 
anti-AT1R and anti-ETAR Aab level-dependent manner. Moreover, IgG of SSc 
patients was capable of stimulating PBMCs to produce more IL-8 and CCL18 
than IgG of healthy donors. All effects could be significantly abrogated by the ap-
plication of selective AT1R and ETAR antagonists. Statistical analysis revealed 
a negative correlation between SSc IgG-induced IL-8 concentrations and disease 
duration, between SSc IgG-induced CCL18 concentrations and time since onset 
of lung fibrosis as well as an association of CCL18 concentrations with vascular 
complications of the corresponding SSc IgG donors.
Conclusion. We demonstrated the expression of both, AT1R and ETAR, on hu-
man peripheral T cells, B cells and monocytes, and found a decreased receptor 
expression on cells from SSc patients suggesting downregulation due to chronic 
activation. The inflammatory and profibrotic effects upon Aab stimulation in vit-
ro, and their associations with clinical findings indicate a role for autoantibody-
mediated activation of immune cells mediated through the AT1R and ETAR in 
the pathogenesis or even the onset of the disease.
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ANTI-AT1R AND ANTI-ETAR AUTOANTIBODIES FROM PA-
TIENTS WITH SSCANDTHEIRAGONISTIC EFFECTS

A. Kill1, C. Tabeling2, A. Kühl3, J. Günther1,4, M. O. Becker1,4, H. Heidecke5, D. 
Dragun6, G.R. Burmester1, G. Riemekasten1,4

1University Hospital Charité, Rheumatology and clinical Immunology, Berlin, 
GERMANY; 2University Hospital Charité, Department of Infectious Diseases 
and Pulmonary Medicine, Berlin, GERMANY; 3University Hospital Charité, De-
partment of Inner Medicine, Berlin, GERMANY; 4German Rheumatism Research 
Center (DRFZ), a Leibniz Institute, Berlin, GERMANY; 5CellTrend GmbH, Luck-
enwalde, GERMANY; 6University Hospital Charité, Department of Nephrology, 
Transplantology and Intensive Care, Berlin, GERMANY.

Background. Functional autoantibodies to angiotensin II type 1 receptor (AT1R) 
and endothelin 1 type A receptor (ETAR) are found in elevated levels in systemic 
sclerosis (SSc) and show association to increased risk of SSc-related manifesta-
tions and reduced cumulative survival. Biologic effects of these autoantibod-
ies (anti-AT1R and anti-ETAR autoantibodies) have been demonstrated in vitro. 
Here, the functional effects were studied in vivo using animal models.


