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Session 1
Management and assessment of newly diagnosed SSc

S.1.2 NEW EULAR/ACR CLASSIFICATION CRITERIA FOR SYSTEMIC SCLEROSIS IN CLINICAL
PRACTICE

S. Jordan, B. Maurer , M. Toniolo, B. Michael, O. Distler
Department of Rheumatology, University Hospital Zurich, Zurich, SWITZERLAND

Background: ARA/ACR classification criteria for systemic sclerosis (SSc) developed in 1980 lack sensitivity for
early and mild SSc patients. Therefore, the EULAR/ACR committee developed new classification criteria for SSc
with higher sensitivity. Their applicability in clinical practice and in patients with early/mild SSc remains to be
shown.

Objective: To evaluate the performance of the new classification criteria for SSc in clinical practice in a cohort of
patients with early and mild disease.

Methods: Consecutive patients with a clinical diagnosis of SSc were prospectively recruited and assessed
according to EUSTAR and VEDOSS recommendations. Diagnosis of SSc was based on the evaluation of two
experienced experts from this tertiary scleroderma center. Patients fulfilling the old criteria were classified as
“established SSc”, and patients not fulfilling the old criteria were classified as early/mild SSc. Next, the new
EULAR/ACR criteria were applied and patients with a total score of 9 or more were classified as definite SSc
patients. The score for each patient was calculated automatically from the local database using Excel. In some
patients, missing values were retrieved retrospectively from the patients’ records. Baseline characteristics were
statistically analyzed using Graph Pad Prism and standard descriptive statistics.

Results: The final data set for the analysis consisted of 314 patients. Two patients were excluded due to missing
data on items important for classification, unavailable from the patients’ records. Based on fulfillment of the old
ARA/ACR criteria, 162/314 (51.6%) had established and 152/314 (48.4%) had early/mild SSc.

All 162 patients with established SSc fulfilled also the new EULAR/ACR classification criteria. Their median
disease duration was 6 (IQR 3-13) years, there were 132 females/30 males, and 66 diffuse SSc/96 limited SSc
patients.

The 152 patients (135 females/17 males) with early/mild SSc had disease duration 6 (2-13) years. There was
80/152 (52.6%) patients with early/mild disease who fulfilled the new EULAR/ACR classification criteria with a
median score 10 (range 9-21). Remaining 72/152 (47.4%) patients, who didn’t fulfill the new EULAR/ACR
criteria, had a median score 6 (2-8). Most of these patients had Raynaud’s phenomenon (91.1%), pathological
capillaroscopy (63.8%) and SSc-autoantibodies (51.4%).

Thus, sensitivity of the new EULAR/ACR classification criteria for the overall cohort was 242/314 (77.1%)
compared to 162/314 (51.6%) for the old ACR criteria.

Conclusions: In this prospective, observational cohort with early or mild SSc patients, the new EULAR/ACR
classification criteria showed increased sensitivity and classified higher number of patients as definite SSc
patients than the old ACR criteria.
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S.1.3 2013 CLASSIFICATION CRITERIA FOR SYSTEMIC SCLEROSIS AN AMERICAN COLLEGE OF
RHEUMATOLOGY/EUROPEAN LEAGUE AGAINST RHEUMATISM COLLABORATIVE INITIATIVE

J. Pope ', D. Khanna ?, J. Fransen *, S. Johnson *, M. Baron °, M. Matucci-Cerinic ¢, R. Naden ’, A. Tyndall 8, F. van den
Hoogen °, Ssc Criteria participants '°

" Western University, London, CANADA,2 University of Michigan, Ann Arbor, USA,3 Radboud University Nijmegen Medical
Centre, Nijmegen, THE NETHERLANDS,“ University of Toronto, Toronto, CANADA,5 McGill University, Montreal, CANADA,
6 University of Florence, Florence, ITALY, 7 Auckland City Hospital and New Zealand Health Ministry, Aukland, NEW
ZEALAND, 8 Felix Platter Spital and University of Basel, Basel, SWITZERLAND,Q St. Maartenskliniek and Radboud
University, Nijmegen, THE NETHERLANDS,"® Many

Background The 1980 classification criteria for systemic sclerosis (SSc) lack sensitivity in early SSc and limited cutaneous
SSc. A joint ACR-EULAR committee was established to develop new classification criteria for SSc.

Methods Using consensus methods, 23 candidate items were arranged in a multi-criteria additive point system with a
threshold to classify cases as SSc. The classification system was reduced by clustering items, and simplifying weights. The
system was tested by: a) determining specificity and sensitivity in SSc cases and controls with scleroderma-like disorders; b)
validating against the combined view of a group of experts on a set of cases with or without SSc.

Results Skin thickening of the fingers extending proximal to the MCPs is sufficient to be classified as SSc, if that is not
present, seven additive items apply with varying weights for each: skin thickening of the fingers, finger tip lesions,
telangiectasia, abnormal nailfold capillaries, interstitial lung disease or pulmonary arterial hypertension, Raynaud’s
phenomenon, and SSc-related autoantibodies. Sensitivity and specificity in the validation sample were 0.91 and 0.92 for the
new classification criteria and 0.75 and 0.72 for the 1980 ARA classification criteria. All selected cases were classified in
accordance with consensus-based expert opinion. All cases classified as SSc by the 1980 ARA criteria were classified with
the new criteria, and several additional cases were now considered to be SSc.

Conclusion The ACR-EULAR classification criteria for SSc performed better than the 1980 ARA Criteria for SSc and should
allow for more patients to be classified correctly as SSc.

| 1. These criteria are applicable lo any patient considered for inclusion in a SSc study

2. These criteria are not applicable to patienis having a systemic sclerosis-like disorder
better explaining their manifestations, such as: nephrogenic sclerosing fibrosis, scleredama
diabeticomum, scleromyxedema, erythromyabgia, porphyria, lichen sclerosis, graft versus
host disease, and diabetic chierarthropathy, Patients with "Skin thickening sparing the

| fingers" also are not classified as having SSc

| Items Sub-items Weight /
Score
Skin thickening of the fingers of both hands E]

axtending proximal to the
metacampophalangeal joints

Skin thickening of the fingers Puffy fingers 2
fanly count the ighest scons)

Whole Fingear, distal to MCP

Flng-EFtlplé-SI{:lné B OO R RST— DIinEITIpLJI-CEI'E- p—

farly cownt the highest score) Pitting Scars

“Telangiectasia

Pulmd'ﬁ;r;" artarial 'I"l}p-er‘le'r}"slnn andior
Interstitial lung Disease

{any of anti-cantromeare, anii-topoisomerasal
[anti-ScL 70], anti-RNA polymearasa 1)

TOTAL SCORE":

Patients having a total score of 9 or mora are being classified as having definite systemic
sclerosis. * Add the maximum weight (score) in each category to calculate the total score.
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S.1.4 PERFORMANCE OF THE OLD 1980 ACR AND THE NEW ACR-EULAR SYSTEMIC SCLEROSIS
(SSC) CLASSIFICATION CRITERIA IN PATIENTS WITH LIMITED CUTANEOUS SSC

P. Carreira ', L. Carmona 2, B. Joven '
" Servicio de Reumatologia. Hospital Universitario 12 de Octubre, Madrid, SPAIN,? InMusc, Madrid, SPAIN

OBJECTIVE: To analyze the fulfilment of the old ACR1980 and the new ACR-EULAR Preliminary Classification
Criteria for Systemic Sclerosis (SSc) in patients with limited cutaneous disease.

PATIENTS AND METHODS: from 1990, all patients with clinical diagnosis of SSc were included in a database
containing demographic and clinical information. Patients with limited cutaneous disease were selected. The old
ACR1980 and the new ACR-EULAR criteria were applied to the group. Clinical characteristics and survival were
compared between patients with or without ACR1980 criteria, using Chi-Square, t test and Cox-proportion
regression analysis.

RESULTS: From 404 patients, 283 (70%, 257f, 59+19y) had limited cutaneous disease. All but 4 had Raynaud,
51(18%) lung fibrosis, 34(12%) severe PAH, 280(99%) sclerodactily, 136(48%) scleroderma, 113(40%)
ischaemic lesions, 113/219(52%) telangiectasia and 57/212(27%) calcinosis. Capillaroscopic changes were
observed in 189/228(83%), ANA in 258(92%), ACA in 137(49%) and aScl70 in 46(16%). Only 184(65%) fulfilled
ACR1980 criteria, whereas 260(92%) fulfilled the new ACR-EULAR criteria. Patients not fulfilling the old, but
fulfilling the new criteria, presented more frequently PAH (p=0.05) and ACA (0.03), but less hand edema
(p=0.01), joint contractures (p=0.01), calcinosis (p=0.005), GE reflux (p=0.003), lung fibrosis (p<0.0001),
sclerodactily (p<0.0001), ischaemic lesions(p<0.0001), ANA (p=0.008) and aScl70 (p<0.0001). After 1219 y of
follow-up from SSc diagnosis, 63 (22%) patients died, 38 fulfilling and 25 not fulfilling ACR1980 criteria. Due to
the greater prevalence of severe PAH in this group, age-adjusted mortality was higher in patients not fulfilling
ACR1980 criteria (HR 0.4;95%Cl 0.2-0.9;p=0.03))

CONCLUSIONS: The new ACR-EULAR criteria for the classification of SSc have much higher sensitivity than
the old ACR1980 criteria for patients with limited cutaneous involvement, and allow more patients to be
classified. The new criteria would help to diagnose patients with mild limited disease, not fulfiling ACR1980
criteria, but still at risk of developing severe PAH. Since PAH prognosis improves with early diagnosis, these
patients might benefit from regular PAH screening, as recommended for all SSc patients.
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S.1.5 EARLY ACCRUAL OF ORGAN DAMAGE IN SCLERODERMA: RATIONALE FOR DERIVATION AND
VALIDATION OF A DISEASE DAMAGE INDEX IN SYSTEMIC SCLEROSIS

T.Tay ', W. Stevens ', M. Baron ?, M. Hudson 2, C. Rabusa ', D. Prior ', S. Proudman °, M. Nikpour

" The University of Melbourne at St Vincent's Hospital, Melbourne, AUSTRALIA? Lady David Institute for
Medical Research and Jewish General Hospital, Montreal, CANADA,? Royal Adelaide Hospital, Adelaide,
AUSTRALIA

Background: Unlike some other rheumatological diseases with a relapsing-remitting course, the disease course
in systemic sclerosis (SSc; ‘scleroderma’) is often one of progressive damage in multiple organ systems. There
are no validated indices to describe and quantify organ damage in SSc. Objective: We sought to (i) determine
the frequency of organ damage in early disease using preliminary criteria and (ii) develop a protocol for the
derivation and validation of a disease damage index (DI) in SSc (SSc-Dl). Methods: Part (i) all patients enrolled
in the Australian Scleroderma Cohort Study (ASCS) within two years of SSc disease onset were included.
Preliminary criteria for organ damage, defined as permanent loss of organ function that prognosticates morbidity
and mortality, were defined by a panel of 6 Australian experts. Frequency and accrual of organ damage at 2, 3,
4 and 5 years following onset were determined. Part (ii) an international multidisciplinary panel of 16 experts
prepared a protocol for the derivation and validation of an SSc-DI. Results: Part (i) 182 patients (81% female,
54% diffuse disease) were recruited into the ASCS within 2 years of disease onset. The frequency and accrual
of organ damage from years 2 to 5 are presented in Table 1 and Figure 1. Using preliminary criteria, damage
was seen in all organ systems, but was most common in the skin/musculoskeletal (23.1%), respiratory (12.1%),
gastrointestinal (Gl; 7.1%) and genitourinary systems (31.4%) at 4 years. Part (ii) the protocol for deriving an
SSc-Dl is comprised of the following steps: (1) ltem generation through systematic review of the literature; (2)
ltem reduction using a two-step Delphi exercise; (3) Nominal group discussion; (4) Item weighting using
regression analysis of data in the ASCS database against the end-points of mortality, physical function and
HRQoL. The newly-derived SSc-DI will be externally validated against the same end-points using data from the
Canadian Scleroderma Research Group (CSRG) database (‘retrospective validation’), and the INternational
SYstemic sclerosis INception Cohort (‘prospective validation’). Conclusion: Early accrual of organ damage in
SSc forms a compelling rationale for developing a SSc-Dl that may be used to systematically quantify permanent
loss of organ function in this disease and may serve as an outcome measure in cohort studies and clinical trials.
This SSc-DI will be derived using a combination of consensus and data-driven methodology, and externally
validated to fulfill the OMERACT criteria.

2 = o 2 years 4 vears asa
Disease damage indicator ) ) Accrual of organ damage in 182 patients recruited
n © n o 40.0 within 2 years of disease onset -
Skin / Musculoskeletal 21 (11%) 42 (23.1%) 3 -
Digital gangrene or - - S g
amputation 3.(L.6%%) S @724 a7
Joint contractures 12 (6.6%) 31 (17.0%0) g 2
Muscle weakness 11 (6.0%0) 19 (10.4%%6) g 2
Gastro-intestinal 7 (3.8%) 13 (7.1%) gl
Esophageal stricture 2 (1.1%%) 3 (1.6%0) =
Bowel dysmotility / e = Y i
pseudo-obstruction 1 (0.5%) 2 (1199
Amnal incontinence 4 (2.2%) 8 (4.4%0)
Cardiovascular 8 (4.4%0) 12 (6.6%) o Y , ’
Myocardial disease + either ”
conduction defect or LV 4(22%)  5(2.7%) T PR vy .
dysfunction
Respiratory 9 (4.9%0) 22 (12.1%)
Pulmonary fibrosis + either - J— <
E 2 70, 200
EVC<70% or DLCO <350% 2 770) 15 (8.2%0)
Pulmonary hypertension +
RV dysfunction or 2 (1l.1%%) 6 (3.3%0)
dilatation
Renal
Remnal crisis ever + eGFR =o =o,
~60 ml/sec 1 CO-5%6) L(0:5%60
Genitourinary
Erectile dysfunction (men) 6 (17.1%) 11 (31.4%)

Table 1. Frequency of organ damage at 2 & 4 yrs
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S.1.6 PERFORMANCE OF THE 2013 ACR/EULAR CLASSIFICATION CRITERIA FOR SYSTEMIC
SCLEROSIS IN A SINGLE CENTER SETTING

R. Dobrota ', A. Soare , AM Gherghe ', T. Predescu , M. Gorga R. lonitescu ' R.Jurcut %, S. Magda ®, T
Constantinescu *, R. Sfrent Cornateanu °, V. Stoica ', M Bojinca ', C Mihai

" EUSTAR 100 Center, Cantacuzino Hospital, Carol Davila University of Medicine and Pharmacy, Bucharest,
ROMANIAZC. C. lllescu Institute of Cardiovascular Disease, Carol Davila University of Medicine and Pharmacy,
Bucharest, ROMANIA,® Cardiology Clinic of the University Emergency Hospital Bucharest, Bucharest,
ROMANIA,*Marius Nasta Nat/onal Institute of Pulmonology, Carol Davila University of Medicine and
Pharmacy,Bucharest, ROMANIA, ° Physiology and Immunology Department, Carol Davila University of Medicine
and Pharmacy, Bucharest, ROMANIA

Background: Systemic sclerosis (SSc) is often diagnosed late in its course, when there is irreversible visceral
damage, which accounts for a high morbidity and mortality rate. The 1980 American Rheumatology Association
(ARA) classification criteria for SSc have a low sensitivity for early disease or the limited cutaneous subset of
SSc. Recently, a new set of criteria developed by the joint effort of the American College of Rheumatology
(ACR) and the European League Against Rheumatism (EULAR) has been put forward.

Objectives: To evaluate the performance of the new classification criteria for SSc in clinical practice.

Methods: All patients diagnosed with SSc by expert opinion, who have attended our clinic between 2004-2013,
were included. They were assessed according to current EUSTAR recommendations. We also included a control
group of patients with primary or secondary non-sclerodermic Raynaud’s phenomenon, who were assessed
between 2009-2011 in the process of screening for the VEDOSS project. The 1980 ARA criteria and the 2013
ACR/EULAR criteria were applied to data from the patients’ first visit and sensitivity and specificity were
calculated.

Results: We included 133 expert-diagnosed SSc patients, of which 6 were excluded from the analysis because
classification according to the new criteria was impossible due to incomplete data. Of the remaining 127 patients
(females:males = 113:14), 49 (38.6%) presented with the diffuse subset of SSc (dcSSc). A hundred and ten
patients fulfilled the 1980 ARA criteria (sensitivity: 86.6%) and 122 the 2013 ACR/EULAR criteria (sensitivity:
96.1%). All patients who fulfilled the 1980 ARA also met the 2013 ACR/EULAR criteria. Twelve patients (9.4%)
fulfilled only the new set of criteria (4 with dcSSc, 7 with IcSSc, 1 with incomplete CREST syndrome). Five
patients (3.9%) did not meet any set of criteria. In the control group, the 2013 ACR/EULAR criteria were fulfilled
by 5 (16.1%) patients (diagnosed by expert opinion with either mixed connective tissue disease (MCTD) or with
undifferentiated connective tissue disease), while the 1980 ARA criteria were met by only one patient with
MCTD. The specificity of the ACR/EULAR criteria was 83.9%, while that of the 1980 ARA criteria was 96.8%.
Conclusions: The 2013 ACR/EULAR criteria have a higher sensitivity compared with the 1980 ARA criteria,
being able to better detect limited or early SSc. Specificity was lower, but still acceptable. Further studies with
larger cohorts and control groups are needed for these results to be validated.
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S.1.7 SSC INTRINSIC SUBSET CLASSIFICATION IN PATIENTS THAT DEMONSTRATE CLINICAL
IMPROVEMENT DURING TREATMENT

M. Hinchcliff ', T. Wood 2, J.M. Mahoney ?, S.J. Shah °, A. Sirajuddin *, L. Beussink-Nelson ®, M. Carns ', S.
Podlusky ', J. Varga ', M. Whitfleld

'Northwestern University Feinberg School of Medicine, Department of Internal Medicine, Division of
Rheumatology, Chicago, USA, ¢ Dartmouth Giesel School of Medicine, Hanover, USA, ° Northwestern University
Feinberg School of Medicine, Department of Internal Medicine, Division of Cardiology, Chicago, USA

* Northwestern University Feinberg School of Medicine, Department of Radiology, Chicago, USA

Background: Gene expression analysis of skin from SSc patients has been used to identify four ‘intrinsic’
subsets (normal-like, limited, inflammatory and fibroproliferative).We previously reported that patients with
improved skin disease during mycophenolate mofetil (MMF) were classified in the inflammatory while non-
improvers were classified in the normal-like or fibroproliferative intrinsic subsets. The goals of this study are to
identify clinical phenotypes of patients in intrinsic subsets and evaluate intrinsic subset classification stablity over
time.

Materials and Methods: Patients with and without progressive skin disease and healthy individuals were
enrolled. Standardized clinical assessments including serum autoantibody assessment, pulmonary function test,
2-dimensional echocardiography with tissue Doppler (interpreted by one research echosonographer) and high-
resolution computed tomography (scored for lung disease by one chest radiologist) and skin biopsies were
performed. mMRSS was determined at baseline, 6-, 12-, 24-, and 36-months. Clinical response was defined as
decreased mRSS>/=5.

Results: Microarray and clinical data were analyzed for 12 SSc with baseline biopsies (Registry) and 26 SSc
patients with longitudinal biopsies (Study) and 12 healthy controls. 4 out of 12 Registry patients were taking
MMF (2) or methotrexate (2) at baseline. 22 of 26 Study patients started MMF at baseline. SSc patients were
classified as normal-like (11), limited (2), inflammatory (18), and fibroproliferative (7) intrinsic subset. 11 of 12
healthy controls were classified as normal-like. Pts in inflammatory (100% dcSSc) and fibro-proliferative (86%
dcSSc) patients had higher mRSS (P=0.003) and longer SSc duration (P=0.029) compared to other subsets.
Autoantibodies were not different between groups. Fibroproliferative patients had highest LV mass [86.2g/m2
(14.6), P=0.027] and lowest forced vital capacity % predicted [68 (14.5, P=0.07], while inflammatory patients had
lowest tricuspid annular plane systolic excursion [1.96cm (0.37), P=0.029] (mean (SD)). 9 out of 26 (35%)
patients with longitudinal biopsies changed intrinsic subset, and six (50% taking MMF) demonstrated >/=5 mRSS
change. Disease duration and duration of follow-up (mean (SD)) was 53mo (35) and 27mo (10), and 75 mo (86)
and 12mo (7) in patients that changed or did not change subset. Change from inflammatory to the
fibroproliferative subset was most common.

Conclusions: Intrinsic subset classification of SSc patients is independent of clinical subtype. Patients in the
inflammatory and fibroproliferative subsets are more likely to have heart and lung involvement. A subset of
patients change from inflammatory to fibroproliferative intrinsic subset which may be due to increased disease
duration, longer follow-up, treatment or combination.
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Session 2
Miscellaneous and differential diagnosis of SSc

S.2.1 HOW TO DIFFERENTIATE SSC FROM SCLERODERMA- LIKE DISORDER?

A. Tyndall

Dept of Rheumatology, University Hospital , Basel

The new American College of Rheumatology/European League Against Rheumatism classification criteria will
enable earlier diagnosis and, therefore, the use of newer treatment modalities for systemic sclerosis (SSc). It is
therefore critical to exclude non-SSc causes for diffuse skin thickening as early as possible.

The recently described gadolinium-induced nephrogenic systemic fibrosis may mimic SSc as may other
conditions which require a different treatment strategy. Recently, treatment with immunoablation and autologous
stem cell transplantation has been shown to significantly benefit some patients with conditions such as
scleromyxoedema and SSc. The more accurate measurement of SSc-specific autoantibodies such as
topoisomerase 1, centromere and RNA polymerase has recently allowed a more precise subclassification of SSc
with implications for treatment and prognosis.

Skin thickening is a nonspecific manifestation of many different processes including (rarely) early scleroderma,
which is mostly symmetrical and associated with Raynaud's phenomenon, nailfold capillaroscopic changes and
antinuclear antibodies. If the latter three factors are absent, then other conditions must be excluded, the
commonest being eosinophilic fasciitis. Skin biopsy (looking for eosinophil infiltration, increased mucin or
amyloid deposition), SSc-specific autoantibodies or paraproteins in blood and a careful medical history and
system screening will exclude nonscleroderma conditions.
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S.2.2 GENDER EFFECTS ON SYSTEMIC SCLEROSIS PHENOTYPE: A LONGITUDINAL EUSTAR STUDY
BASED ON MORE THAN 10 000 PATIENTS

M. Elhai ', J. Avouac ', U. A. Walker 2, O. Distler 3, M. Matucci-Cerinic *, U. Miiller-Ladner °, Y. Allanore '

! Rheumatology A dpt, Paris Descartes University, Sorbonne Paris cite, Cochin Hospital, APHP, Paris,

FRANCE? Department of Rheumatology, University Hospital Basel, Basel, SWITZERLAND, 3 Department of
Rheumatology, University Hospital Zurich, Zurich, SWITZERLAND," Department of Biomedicine, Division of
Rheumatology AOUC, University of Florence, Florence, ITALY,® Department of Internal Medicine and
Rheumatology, Justus-Liebig-University Giessen, Giessen, GERMANY

Introduction: In agreement with other autoimmune diseases, systemic sclerosis (SSc) is associated with a sex
bias (up to 8 affected women for one man). However, unlike lupus, the effects of gender on disease
characteristics and outcomes are poorly known. Thus, we set out to investigate (i) gender effects on SSc
phenotype and (ii) the impact of gender on disease outcomes including severe damages and mortality in a large
European population.

Patients and Methods: We used the latest 2013 data extract from EUSTAR cohort. We looked at gender
influence on disease onset, disease phenotype looking in particular at organ involvement, auto-antibodies, age
of death and cause of death using the baseline data. For the patients with follow-up, we focused on those with at
least 2 years of follow-up to estimate disease progression. Data at baseline were statistically analyzed using chi-
square tests and the Student’s t-test. A multivariate stepwise logistic regression analysis was also performed for
all variables identified with p < 0.10. We applied a Bonferroni correction for multiple comparisons (adjusted
probability value =0.003).

Results: 10675 SSc-patients were included (1455 males). 701/1417 (49.5%) SSc-men and 2583/9053 (28.5%)
SSc-women had a diffuse cutaneous subtype (p<0.001). Mean age at onset of the disease was 46.98 (+ 14.28)
in males and 45.98 (+ 14.34) years in female (p=0.02). In univariate analysis, a large number of characteristics
were associated with male gender. In multivariate analysis, male gender was independently associated with
renal crisis (OR: 5.04, Cl 95% [1.98-12.84]; p=0.0007) and CK elevation (OR: 3.30 [2.10- 5.20]; p<0.0001).
Conversely, they had less frequent intestinal involvement (OR: 0.41 [0.26-0.65]) and anti-centromere positivity
(OR: 0.37 [0.25- 0.54]) (p<0.0001 for both comparisons). After a mean follow-up of 3.5 years, 915/1922 patients
had died and 525 new onset of lung fibrosis and 39 new renal crisis were recorded. Regarding death, they
occurred in 209/1098 (19%) males and 706/6715 (10.5%) females; p=0.007; HR: 1.53 Cl 95% [1.29-1.83]. Mean
age and disease duration at death were 60.37 and 8.46 in males and 63.96 and 12.38 years in female (p<0.01
for both comparisons). Predictors of new organ damage are under investigations.

Conclusion: Although more common in women, SSc appears strikingly more severe in males. Indeed, our results
obtained through the largest worldwide database, demonstrate a higher mortality in affected men. Other
outcomes are still under investigation, but our results raise the point of including male gender in the
management and the decision making process.
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S.2.3 EPIDEMIOLOGY OF CANCER IN SYSTEMIC SCLEROSIS. SYSTEMATIC REVIEW AND
META-ANALYSIS OF CANCER INCIDENCE, PREDICTORS AND MORTALITY

T. Nevskaya 2, S.R. Johnson ', S. Chandran °, A.M. Roos ?, C.R. Pasarikovski %, A. Kron ?, C. Chau 2

" Toronto Western Hospital, Toronto General Hospital, Mount Sinai Hospital, and University of Toronto, Toronto,
CANADA,? Toronto Scleroderma Research Program, Toronto Western Hospital, Mount Sinai Hospital, and
University of Toronto, Toronto, CANADA,? Toronto Scleroderma Research Program, Toronto Western Hospital,
University of Toronto, Toronto, CANADA

Background/Purpose: To improve our understanding of the epidemiology of cancer in systemic sclerosis (SSc)
by evaluating the incidence, prevalence, relative risk of overall and site-specific malignancies in comparison with
the general population, and cancer-attributable mortality.

Methods: MEDLINE, CINAHL, EMBASE and Cochrane Library (inception-May 2012) were searched. Estimates
were combined using a random effects model. Consistency was evaluated using the 12statistic.

Results: 4,876 citations were searched to identify 59 articles. The average incidence of malignancy in SSc was
14 cases/1000 person-years; the prevalence ranged between 4%-22%. Cancer was the leading cause of non-
SSc related deaths with a mean of 38%. Overall SIR for all-site malignancy risk was 1.85 (95% CI 1.52, 2.25;
1276%).There was a greater risk of lung (SIR 4.69, 95% CI 2.84, 7.75; 1293%) and haematological (SIR 2.58, ClI
95% 1.75, 3.81; 120%) malignancies, including non-Hodgkin’s lymphoma (SIR 2.55, 95% Cl 1.40, 4.67; 120%).
SSc patients were at a higher risk of leukemia (SIR 2.79, 95% Cl 1.22, 6.37; 120%), liver (SIR 4.75, 95%Cl 3.09,
7.31; 120%), cervical (SIR 2.28, 95% CIl 1.26, 4.09; 1254%) and oropharyngeal (SIR 5.0, 95% CI 2.18, 11.47;
1258%) cancers. Risk factors include a-RNAP I/lll positivity, male sex, and late onset SSc. Smoking and
longstanding interstitial lung disease (ILD) increase the risk of lung cancer; longstanding gastroesophageal
reflux disease with Barrett's esophagus and a positive family history of breast cancer, respectively, increase the
risk of esophageal adenocarcinoma and breast cancer.

Conclusion: SSc patients have a two-fold increase in malignancy, and greater risk of lung and haematological
malignancies that contribute significantly to mortality. Vigilance should be considered in SSc patients with a-
RNAP [I/lll antibodies, male sex, smokers, late disease onset, a positive family history of breast cancer, long
duration of ILD, Barrett’'s esophagus.
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S.2.4 JOINT AND TENDON INVOLVEMENT PREDICT SEVERE DISEASE PROGRESSION IN SYSTEMIC
SCLEROSIS: A EUSTAR PROSPECTIVE STUDY

J. Avouac ', U.A. Walker ?, L. Czirjak °, C.P. Denton *, U. Miiller LAdner °, Y. Allanore '

1F?heumato/ogy A department, Paris Descartes University, Cochin Hospital, Paris, FRANCE,?
Rheumatologische, Universitatsklinik Felix Platter Spital, Basel, SWITZERLAND,? Rheumatology department,
Pecs, HUNGARY," Centre For Rheumatology, Royal Free And University College, Medical School, London,
UNITED KINGDOM,® Department Of Internal Medicine And Rheumatology, Justus-Liebig-University Of Giessen,
Bad Nauheim, GERMANY

Objective: To determine whether inflammatory joint involvement (synovitis and tendon friction rubs) may predict
the progression and severity of systemic sclerosis (SSc) in a large cohort with longitudinal follow-up.

Methods: We included patients from the EUSTAR database (MEDS online) with disease duration less than 3
years and with a follow-up of at least two years. We extracted data regarding the presence or not of synovitis
(tender and swelling joints) and tendon friction rubs (rubbing sensation detected as the tendon was moved) and
data related to disease progression. Skin progression was defined by a >10% worsening of the modified Rodnan
skin score (mMRSS). Lung progression was defined by the new onset of pulmonary fibrosis on high resolution CT
scan, or the deterioration of lung volume (>10% of forced vital capacity, FVC). Cardiovascular worsening was
defined for skin by new ischemic digital ulcers (DU), for lung by pre-capillary pulmonary arterial hypertension
(PAH) on right heart catheterization, and for heart by the reduction of the left ventricular ejection fraction below
50% on echocardiography. Renal progression was defined by the occurrence of scleroderma renal crisis.
Results: From the 9165 patients included in the database, 1301 patients (1079 females) met our inclusion
criteria (mean £ SD age of 5515 years, mean £ SD follow-up: 4.5+2.2 years).

In univariate analysis, synovitis and tendon friction rubs were identified as predictors of skin progression (Log-
rank test, p=0.0008 and p=0.0002 respectively). In multivariate analysis, after stratification for disease subset
and autoantibody status, synovitis and tendon friction rubs remained predictive of skin progression (Hazard
Ratio, HR: 1.69, 95% confidence interval, Cl: 1.09-2.63 and 1.68, 95%CI: 1.04-2.72 respectively). No impact on
lung outcomes was identified. In multivariate analysis, synovitis independently predicted cardiovascular
progression both for the occurrence of new ischemic DU (HR: 1.36, 95%CI: 1.01-1.83) and left ventricular
dysfunction (HR: 2.20, 95%Cl: 1.06-4.57). Tendon friction rubs independently predicted in multivariate analysis
scleroderma renal crisis (HR: 3.78, 95%CI: 1.01-6.19).

Conclusion: This first report of the prospective follow-up of EUSTAR patients identified for the first time the merit
of inflammatory joint involvement in early SSc patients. These results obtained through the largest worldwide
database support the use of these easily detected clinical findings for the risk stratification of SSc patients.
These parameters might be used in the future to select high-risk patients, guide therapies and might be regarded
as potential surrogate markers for severity.
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Session 3
The great debate

S.3.1 THE GREAT DEBATE - "THE PLACE OF CORTICOSTEROIDS IN SSC"

Thomas A. Medsger1, James R. Seibold 2

" University of Pittsburgh, Pitssburgh, Pennsylvania, USA,? Scleroderma Research Consultants, Litchfield,
Connecticut, USA

The potent anti-inflammatory effects of corticosteroid (CS) therapy find clinical application in (1) early
inflammatory diffuse cutaneous SSc; (2) arthritis/tenosynovitis; (3) myositis; (4) pleuritis/pericarditis; (5) rare
presentations of myocarditis; and (6) management of inflammatory manifestations of various overlap
syndromes. CS therapy remains widely used although there is little hard evidence of clinical efficacy. A recent
survey of > 1700 SSc patients in Germany revealed that 41.3% were receiving CS therapy with 16.1% receiving
daily doses of 15 mg prednisone equivalents or more.

Adverse effects of CS are numerous and well known to rheumatologists and include fluid retention, weight gain,
hypertension, diabetes mellitus, cataracts, increased risk of infection, osteopenia, avascular necrosis of bone
and others. A disease-specific complication of CS is thought to be an increased risk of scleroderma renal crisis
(SRC). A widely accepted case control study demonstrated an odds ratio of 4.37 for development of SRC
associated with CS doses at or above the 15 mg threshold. Similar data suggested that > 30 mg per day
increased risk of normotensive SRC. Prednisone exposure and dose were subsequently associated with SRC in
large French and ltalian series.

This clinical scenario is biologically plausible. Glucocorticoids suppress endothelial production of both
prostacyclin and nitric oxide and enhance arterial contractile sensitivity to catecholamine. Bradykinin-influenced
prostacyclin release is sensitive to CS while influence on arachidonic acid and COX-2 mediated effects are
absent. However, CS do exert a protective effect on renal ischemia-reperfusion injury through stimulation of ERK
1/2 phosphorylation and inhibition of caspase release.

Risk factors for SRC independent of CS include a rapid rate of skin thickness progression, palpable tendon
friction rubs and the presence of anti-RNA polymerase Il antibody. A key question remains unanswered. Is SRC
a drug-related toxicity or is the clinical setting in which the CS is employed the dominant risk factor? In a
retrospective analysis of early diffuse SSc in the US study of D-penicilamine, measures of disease
activity/severity were strongly associated with SRC ( skin scores > 20; large joint contractures). If these features
were lacking, there was no association of prednisone therapy with SRC. The highest risk of SRC was in patients
with high disease activity AND corticosteroid.

Question 1: Would you use CS, and, if so, at what dose, in a 38-year-old woman with severe skin thickening
(MRSS 25 after only 6 months of disease) who also has definite synovitis and inflammatory myopathy (proximal
weakness, CPK 4X normal)?

Question 2: Would you use CS, and, if so, in what dose, in the following clinical scenarios? (a) a patient with
progressive interstitial lung disease (FVC declined from 78% to 53% predicted with worsened extent of disease
on HRCT). This patient has anti-topoisomerase 1 antibody and mild skin involvement (MRSS 12). (b) A
antiU1RNP positive patient with limited cutaneous disease who presents with acute pericarditis with increased
effusion unresponsive to NSAID (c) a 67 year old patient is anticentromere positive with limited cutaneous SSc.
She is postmenopausal, osteoporotic and receiving PPI for reflux esophagitis. She presents with Sjogren
syndrome and a rheumatoid-like arthritis.

In the absence of more robust data, we conclude that early active diffuse scleroderma has a high risk of SRC
and these high risk patients are more likely to receive CS. In turn, CS appears to further increase risk of SRC in
this clinical setting. Alternate strategies for control of inflammatory features should be considered. If CS remains
clinically indicated, efforts should be made to limit dose and exposure
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Session 4
An integrated approach to gastro-intestinal involvement

S.4.1 GI: HOW TO EVALUATE, DIAGNOSE AND TREAT UPPER AND LOWER GI INVOLVEMENT
U Mdiller-Ladner
Justus-Liebig University Giessen, Germany

Raynaud's phenomenon and skin sclerosis are the most common and prominent characteristics in patients with
SSc, but recent data of the EUSTAR consortium and other SSc networks show that involvement of the Gl-tract is
much more frequent than expected. In addition, in the registry of the German Systemic Scleroderma Network, it
could be shown that higher modified Rodnan Skin Score values were significantly associated with higher
frequencies of upper gastrointestinal symptoms. Main symptoms of Gl involvement are meteorism, dysmotility of
the esophagus, heartburn and dysphagia. In severe cases, gastrointestinal manifestations can result in lethal
complications such as severe intestinal pseodoobstruction and Barrett's cancer. In contrast to the idea that
limited SSc is a more benign disease entity with respect to Gl symptoms, both SSc subsets are affected. In
diffuse SSc, the most frequent symptoms were meteorism (80%), daytime heartburn (80%), coughing/ sore voice
(80%) and stomach ache (80%), followed by nighttime heartburn (73%), diarrhea (73%), and nausea (60%).
When comparing diffuse and limited SSc, the most prominent differences -with lower prevalence in limited SSc-
were nighttime heartburn (-24%), daytime heartburn (-15%) stomach ache (-15%), and diarrhea (-6%). In
contrast, fecal incontinence (+14%) and meteorism (+7%) were more frequently reported by patients with limited
SSc. Owing to the multiple organs and compartments, questionnaires and several technical methods had to be
developed to evaluate of involvement of Gl tract in systemic sclerosis including the search for infra-aortic
oesophageal dilatation in high resolution CT as specific sign of oesophageal involvement, oesophageal
manometry, 24-hour pH monitoring, endoscopic ultrasound, oesophagogastroscopy, small bowel barium follow-
through x-ray (especially for cases of intestinal pseudoobstruction), D-xylose test, jejunal cultures and H2
glucose and lactose breath test for malabsorption and bacterial overgrowth. With respect to treatment, still no
evidence-based disease-modifying regimen for systemic sclerosis exists although most of the available
immunsuppressants and antifibrotics have been investigated at least in small series to inhibit overall disease
activity but several therapeutic approaches for the individual organs of the Gl-tract have proven to be effective,
including proton pump inhibitors to counteract all reflux-associated problems, prokinetic drugs such as
metoclopramide and domperidone, laser photocoagulation by neodymium yttrium-aluminum garnet (YAG) and
argon plasma coagulation, bipolar electrocoagulation, heater probe coagulation, and injection sclerotherapy with
5% polidocanol foe water melon stomach and many more. However, managing the various problems of SSc-
related gastrointestinal disease remain amongst the most challenging in the course of the disease.
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S.4.2 NEW THERAPEUTIC APPROACHES
C. Murray
Royal Free Hospital, London, UNITED KINGDOM

Although the Gl system is the second most frequently involved organ system and a major determinant of quality
of life amongst patients with systemic sclerosis there is little published evidence or novel approaches available to
guide clinicians on the best management for these patients. This presentation will outline evolving data on novel
approaches for management, as well as outlining the new UK consensus best practice pathways for the
management of the Gastrointestinal manifestations of systemic sclerosis
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S.4.3 MORTALITY, RECURRENCE, AND HOSPITAL COURSE OF PATIENTS WITH SYSTEMIC
SCLEROSIS (SSC) RELATED ACUTE INTESTINAL PSEUDO-OBSTRUCTION

C. Derk ', C. Mecoli ', S. Purohit %, N. Sandorfi °
! University of Pennsylvania, Philadelphia, USA, 2 Thomas Jefferson University, Philadelphia, USA

Introduction:

Acute intestinal pseudo-obstruction is a rare gastrointestinal manifestation of SSc with little data existing as to
the demographics, clinical course, outcomes and mortality of this disease.

Methods:

We undertook a retrospective chart review of patients admitted at two University Medical Centers in the city of
Philadelphia over an 11.5 year period (1/2001-6/2012).Medical records were searched using ICD codes for SSc
in combination with ICD codes for intestinal obstruction and fecal impaction. The medical records were then
reviewed and those patients who were identified as true cases of pseudo-obstruction we collected demographic
data. Continuous variables were analyzed by a student’s unpaired two-tailed t test while categorical variables by
the Fisher’s exact test.

Results:

A total of 1,733 admissions of SSc patients to the two hospitals were identified during the time period in
question. 103 admissions had ICD codes matching our search criteria and from them 64 admissions were
identified as true acute intestinal pseudo-obstruction cases in 37 unique SSc patients. From these cases 73%
had spontaneous resolution with conservative measures of IV hydration and bowel rest, 11% underwent surgical
resection and 26% required permanent total parenteral nutrition (TPN), Hospital course was for a mean of
12+12.5 days and there was 10% mortality. In a subgroup analysis of patients who had recurrent episodes of
pseudo-obstruction this was more commonly seen in women (p=0.01), associated with symptoms of nausea at
presentation (p=0.04) and resulted more often to the use of prolonged TPN (p<0.0001). Mortality was higher in
male patients (p=0.014) who had low hemoglobin ( p<0.00008) and serum albumin (p<0.001). Patients who
underwent surgery were more likely to die (p<0.005). A prolonged hospital stay was more often related to the
use of a nasogastric tube (p<0.05) and a surgical resection (p<0.05).

Conclusion:

Acute intestinal pseudo-obstruction is a rare cause of hospitalization of SSc patients (64/1733 (3.7%)
admissions). This is the largest study attempting to characterize this subpopulation of SSc patients. Based on
our results most patients have spontaneous resolution with conservative measures such as bowel rest and IV
hydration. Women were more likely to have recurrences and these patients were more likely to suffer from
nausea symptoms at their presentation, and progressed to need permanent TPN. Mortality was higher in males
especially in those patients with a low hemoglobin and serum albumin at presentation. Patients who underwent a
surgical resection had a higher mortality and a more prolonged hospital stay.
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S.4.4 PREVALENCE, CORRELATES AND OUTCOMES OF GASTRIC ANTRAL VASCULAR ECTASIAIN
SYSTEMIC SCLEROSIS : A EUSTAR CASE-CONTROL STUDY

E. Ghrenassia ', J. Avouac ', D. Khanna 2, C.T. Derk %, O. Distler *, P. Airo °, P. E. Carreira ¢, R. Foti ’, B. Granel
8 A. Berezne °, V. D. Steen ', Y. Allanore '

Department of Rheumatology A, Paris Descartes University, Cochin hosp/ta/ AP-HP, Paris, FRANCE,

Z University of Michigan Scleroderma Program, Ann Arbor, USA, ° Division of Rheumatology, 8Th Floor,
University Of Pennsy/van/a Philadelphia, USA, Department of Rheumatology, University Hospital Zurich,
Zurich, SW/TZERLAND Rheumatology And Clinical Immunology Unit, Spedali Civili And University Of Brescia,
Brescia, ITALY,° Rheumatology Department, Hospital Universitario 12 de Octubre Madrid, SPAIN, 7
Rheumatology Unit, Azienda Ospedaliera Universitaria V Emanuele, Catania, ITALY, © Service de Médecine
Interne, Centre Hospitalier Nord, Marseille, FRANCE,® Service de Médecine Interne, C.H.U Cochin, Paris,
FRANCE, Department Of Medicine, Georgetown University Medical Center, Washington, USA

Objective: To estimate the prevalence, determine the subgroups at risk and the outcomes of systemic sclerosis
(SSc) patients with gastric antral vascular ectasia (GAVE).

Method: We queried the EUSTAR network for the recruitment of SSc-GAVE patients. Each case was matched
for cutaneous subset and disease duration with 2 SSc controls recruited from the same centre, evaluated at the
time the index case had the diagnosis of GAVE made. SSc characteristics were recorded at the time of GAVE
occurrence and the last observation was collected to define the outcomes.

Results: 49 cases of SSc patients with GAVE were included (24 with diffuse cutaneous SSc) and compared to
93 SSc controls. The prevalence of GAVE was estimated at about 1% of SSc patients. By multivariate analysis,
SSc-GAVE patients exhibited more frequently a diminished (<75%) DLCO value (Odds Ratio, OR : 12.8; 95%
confidence interval, Cl, 1.9-82.8) despite less frequent pulmonary fibrosis (OR : 0.2; 95%, Cl 0.1-0.6). GAVE
was also associated with the presence of anti-RNA-polymerase Il antibodies (OR : 4.6; 95%Cl 1.2-21.1). SSc-
GAVE was associated with anemia (82%) requiring blood transfusion (45%). Therapeutic endoscopic
procedures were performed in 45% of GAVE cases. After a median follow-up of 30 months (range 1-113
months), survival was similar in SSc-GAVE patients, as compared to controls but a higher number of
scleroderma renal crisis occurred (12% vs. 2%. p=0.01).

Conclusion: GAVE is rare and associated with a vascular phenotype including anti-RNA-polymerase |lI
antibodies and a high risk of renal crisis. Anemia usually requiring blood transfusions is a common complication.
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Session 5
Links to inflammation, immunity and vasclular disease

S.5.1 IMMUNOLOGICAL MECHANISMS OF FIBROSIS
T.A. Wynn

Program in Tissue Immunity and Repair, Laboratory of Parasitic Diseases, National Institute of Allergy and
Infectious Diseases, National Institutes of Health, Bethesda, USA

Macrophages are found in close proximity with collagen-producing myofibroblasts and play key roles in the
mechanisms of wound healing and fibrosis. They produce growth factors and pro-fibrotic mediators that directly
activate fibroblasts, including transforming growth factor beta, insulin-like growth factor, vascular endothelial
growth factor, and platelet-derived growth factor. They also regulate extracellular matrix turnover by influencing
the balance of various matrix metalloproteinases and tissue inhibitors of matrix metalloproteinases.
Macrophages also regulate fibrogenesis by secreting chemokines that recruit fibroblasts and other inflammatory
cells and by producing various inflammatory and anti-inflammatory cytokines. With their potential to act in both a
pro- and anti-fibrotic capacity at distinct stages of the wound healing response, macrophages and the factors
they express are integrated into all stages of the fibrotic process. These various and sometimes opposing
functions are performed by distinct macrophage subpopulations, the identification of which is a growing focus of
fibrosis research. Although collagen-secreting myofibroblasts once were thought of as the master "mediators” of
fibrosis, in this presentation | will illustrate how macrophages function as the master "regulators" of fibrosis.
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S.5.2 PIGMENT EPITHELIUM DERIVED FACTOR SECRETED BY SSC FIBROBLASTS INHIBITS ANGIO
AND VASCULOGENESIS IN VITRO

V. Liakouli %, G. Mavria %, J. Gillespie ', M. Scarcia °, P. Cipriani %, R. Giacomelli %, P. Emery ", F. Del Galdo *

" Leeds Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds, Leeds, UNITED KINGDOM

2 Department of Biotechnological and Applied Clinical Science, Rheumatology Unit, University of L'Aquila,
L'Aquila, ITALY,? Signal Transduction and Angiogenesis group, Leeds Institute of Cancer and Pathology,
University of Leeds, Leeds, UNITED KINGDOM,” NIHR Leeds Musculoskeletal Biomedical Researc Unit, Leeds
Teaching Hospital NHS Trust, Leeds, UNITED KINGDOM

Background: Systemic Sclerosis (SSc) is an autoimmune disorder characterized by tissue fibrosis and defective
angio/vasculogenesis. There is scanty of studies investigating the molecular mechanisms linking the two
processes in SSc. Recently, a proteomic analysis of SSc dermal fibroblasts (SScFBs) secretome, identified an
increased secretion of Pigment Epithelium Derived Factor (PEDF) compared to healthy fibroblasts. PEDF
produced by retinal-pigmented epithelium and melanocytes (HEMSs), is the major endogenous inhibitor of
intraocular angiogenesis. Here we aimed to validate the increased expression of PEDF in SSc and to determine
whether PEDF might play a role in SSc vasculopathy.

Methods: PEDF expression was investigated in the involved skin and FBs of 4 early diffuse SSc patients and 4
healthy controls (HC) by immunohistochemistry (IHC) and rt-PCR.  Functional effects of PEDF on
angio/vasculogenesis were examined by Matrigel assays and organotypic co-culture assays of HUVECs or
microvascular endothelial cells (MVECs), on either primary healthy FBs (HCFBs) or SScFBs or HCFBs silenced
for Caveolin-1 (Cav-1). Endothelial cells were visualized by CD31 staining. Vascular tubule number, length and
junctions were analyzed by Angiosys software (TCS CellWorks).

Results: In SSc skin 52% (+/-5.9) of dermal fibroblasts were positive for PEDF vs. 13% (+/-0.68) of FBs in HC
skin (p<0.05). Furthermore, double IHC studies indicated that PEDF positive FBs showed a decreased Cav-1
expression in both HC and SSc skin. In-vitro studies confirmed that SScFBs showed on average a 5-fold
increased PEDF expression when compared to HCFBs (p<0.0162). Additionally, consistent with IHC studies
HCFBs silenced for Caveolin-1 showed on average a 2-fold increase in PEDF mRNA levels compared to control
(p<0.0055). Matrigel studies indicated that recombinant PEDF protein inhibited vasculogenesis, suppressing the
loop number by 20% (p<0.05). Consistently, co-culture assays indicated that PEDF inhibited tubulogenesis,
suppressing both total tubule length by 42% (p<0.005), number of tubules by 55% (p<0.005) and junctions by
73% (p<0.001). Importantly, co-culture assays indicated that primary SScFBs inhibited tubulogenesis on
MVECs. Additionally, HCFBs silenced for Caveolin-1 inhibited HUVECs tubulogenesis, suppressing both total
tubule length by 63% (p<0.001), number of tubules by 61% (p<0.001) and junctions by 88% (p<0.001).
Conclusion: The increased expression of PEDF in SSc may be secondary to loss of Caveolin in dermal
fibroblasts and contribute to the vascular manifestation of Scleroderma. Further studies unraveling the
mechanisms of the antiangiogenic effect of PEDF may shed light in understanding the molecular events linking
the profibrotic phenotype and SSc vasculopathy.
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S.5.3 SCLERODERMA DERMAL FIBROBLASTS OVEREXPRESS VASCULAR ENDOTHELIAL GROWTH
FACTOR DUE TO AUTOCRINE TRANSFORMING GROWTH FACTOR BETA SIGNALING

I. Kajihara, M. Jinnin, N. Honda, K. Makino, T. Makino, S. Fukushima, H. lhn

Kumamoto University, Kumamoto, JAPAN

Objectives: Overexpression of vascular endothelial growth factor (VEGF) in scleroderma (SSc) skin may play a
role in the pathogenesis of the disease. Our study was undertaken to evaluate whether dermal fibroblasts
function as one of the sources of the increased VEGF in SSc, and to clarify its mechanism.

Methods: Protein and mRNA levels of VEGF were analyzed using immunoblotting, enzyme-linked
immunosorbent assay, and real-time PCR. The DNA-binding ability of Smad3 was evaluated by DNA affinity
precipitation.

Results: VEGF mRNA expression in vivo was increased in SSc skin compared to skin with other collagen
diseases. Expression of VEGF protein and mRNA in cultured SSc dermal fibroblasts was constitutively and
significantly upregulated. Ectopic TGF-B stimulation induced VEGF synthesis in normal fibroblasts, and TGF-$
knockdown normalized the upregulated VEGF levels in SSc fibroblasts. Furthermore, Smad3 overexpression
induced VEGF levels. We found that bp -532 to -521 on the VEGF promoter is a putative binding site for Smads,
and that the binding activity of Smad3 to VEGF promoter was constitutively increased in SSc fibroblasts as well
as in normal fibroblasts treated with exogenous TGF-f31.

Conclusions: We demonstrated that VEGF were overexpressed due to autocrine TGF-B/Smad signaling in SSc.
TGF-B signaling may contribute to the pathogenesis of angiopathy as well as tissue fibrosis.
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S.5.4 IL6 TRANS-SIGNALLING AND CCL2 CO-REGULATE FIBROBLAST DEPENDENT
TRANS-ENDOTHELIAL MIGRATION OF MONONUCLEAR CELLS AND FIBROTIC RESPONSE IN
SCLERODERMA

R. Alade, K. Khan, S. Xu, C. Denton, V. Ong

Centre for Rheumatology and Connective Tissue Diseases, UCL Medical School Royal Free Campus, London,
UNITED KINGDOM

Background: IL6 is a key mediator implicated in activation of extracellular matrix (ECM) in scleroderma (SSc)
fibroblasts. CCL2 is a proinflammatory chemokine that is overexpressed in diffuse cutaneous systemic sclerosis
(dcSSc). We explored interaction between these two mediators and their role in the recruitment of inflammatory
cells and ECM production. Methods: Dermal fibroblasts were cultured from skin biopsies from healthy controls
(n=4) and early stage dcSSc (n=4). Peripheral blood mononuclear cells (PBMCs) were isolated from blood
samples of the latter group. Induction of CCL2 by IL6 via trans-signalling in dermal fibroblasts and the effect of
SSc fibroblast-derived CCL2 on migration of PBMCs across an endothelial layer in vitro were studied using
Transwell migration assays in a co-culture system. The effect of PBMC-fibroblast cross-talk on induction of ECM
proteins: a -smooth muscle actin (a SMA) and Collagen type-1 (Col-I) was assessed by neutralising antibodies
against CCL2 or IL6 receptor and targeted ectodomain shedding inhibition using TNF-a processing inhibitor-
1(TAPI-1). Results: IL6 trans-signalling increased CCL2 expression (mean + SEM % basal expression) (331
2.7% p<0.03 and 4515.6% p<0.04) in control and SSc fibroblasts respectively. CCL2 expression was reduced in
the presence of anti-IL6R in control fibroblasts (631£6.4%, p<0.04). IL6 trans-signalling increased migration of
PBMCs (n=4) by 2.1 fold (p<0.05) and 4.5 fold (p<0.03) in the presence of control fibroblasts and SSc fibroblasts
respectively. The migration of PBMCs was significantly reduced by the addition of neutralising antibodies against
CCL2 and IL6R (44% 5.1%, p<0.05 and 62 * 5.4%, p=0.04) respectively and both antibodies combined (44t
7.3.2%, p<0.05) in the presence of SSc fibroblasts. In response to IL-6 trans-signalling, there was increased
expression of a SMA (53 £ 5.9%, p<0.04) and Col-I (70% 2.6%, p<0.03) at 24-hour in the presence control
fibroblasts and a SMA (37% 5.9%, p<0.03) and Col-l (47+ 3.6%, p<0.04) in the presence of SSc fibroblasts.
TAPI-1 reduced PBMC migration in a concentration dependent manner with maximal effect at 50uM by (55+ 4.1
% p<0.04) and TAPI-1 reduced synthesis of a SMA (27 4.8 %, p<0.05) and Col-I (31t 3.6%, p<0.03)
respectively.

Conclusions: Our data suggest that fibroblast-derived CCL2 expression is regulated by IL-6 via trans-signalling.
The IL-6/CCL2 interplay regulates trans-endothelial migration of PBMCs and IL-6 trans-signalling with
intramembrane shedding of IL-6R mediates the fibrotic response. Thus, CCL2/IL6 interplay may be important in
SSc pathogenesis and could be targeted therapeutically.
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S.5.5 THE GLOBAL MICRORNA PROFILE OF SKIN IN SYSTEMIC SCLEROSIS
G. Salazar, J. Hagan, M. Wu, M. Mayes, S. Assassi
University of Texas Health Science Center at Houston, Houston, USA

Background:

The underlying pathogenesis of systemic sclerosis (SSc) remains poorly understood contributing to limited
efficacy of therapeutic options.

MicroRNAs (miRNAs) are small non-coding RNAs that play an important role in post-transcriptional gene
regulation. Two families of dysregulated miRNAs, miR-21 and miR-29, have been implicated in the
pathogenesis of fibrotic diseases and replicated in SSc. These studies focused on a miRNA of interest and
global skin miRNA profiling in SSc has not been reported.

Recent advances in quantitative polymerase chain reaction (qPCR) allow simultaneous measurement of
hundreds of miRNAs. The objective of this study was to use this technology to identify the unbiased, global
miRNA profiling of SSc skin and evaluate their potential role in its pathogenesis.

Methods:

We investigated the miRNA profile in SSc skin compared to unaffected controls using multiplex gPCR platform.
We obtained forearm skin samples (3 mm punch biopsy) from 10 patients with early SSc (<5 yrs, on no
immunosuppression) and 10 age-, gender- and ethnicity matched controls. Total RNA was isolated using Qiagen
miRNAeasy mini kit and examined by Exigon LNA-enhanced (locked nucleic acid) miRNA gPCR. Levels of 752
miRNAs were determined. Unsupervised hierarchical clustering analysis was performed. Patient and control
sample miRNA levels were compared and differences with a p<0.01, false discovery rate (FDR) <10% and fold
change >2 were considered statistically significant.

Results:

The unsupervised hierarchical clustering analysis showed that the miRNA skin profile almost perfectly separated
SSc patients and controls. Only one patient clustered along with controls (Figure 1). Comparison of patient to
control samples revealed 26 miRNAs that were differentially expressed. Eighteen of these (69%) were part of the
largest known human miRNA cluster (miR-379/miR-656) located on chromosome 14q32.3. Three miRNAs were
encoded in a cluster on chromosome X (Xg26.3). We confirmed the previously reported up-regulation of miR21-
5p in SSc.

Conclusions:

To our knowledge, this is the first global, unbiased examination of miRNAs in SSc skin. The miRNA profile
almost perfectly separated SSc patients and controls. We observed 26 dysregulated miRNAs, most of them
coming from two clusters, one of them located in chromosome X. This finding might have important biological
implications considering the female predilection of SSc. Dysregulation of these miRNA clusters have not been
reported in SSc and other autoimmune diseases. The results of our study link miRNA to the pathogenesis of SSc
and could have important ramifications for future drug and biomarker development.

Figure 1: Unsupervised clustering of miR profiles observed in
patient and control skin samples
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S.5.6 THE PRESENCE OF A COLD TEMPERATURE SENSOR IN THE VASCULAR ENDOTHELIUM:
ENHANCED EXPRESSION IN SSC SKIN AND ENDOTHELIAL CELLS DYSFUNCTION AFTER
ACTIVATION

B. Kahaleh, D. Giovannucci, Y. Wang
University of Toledo, Department of Rheumatology, Toledo, USA

Background: Cold exposure results in severe vasospasm and reperfusion vascular injury in SSc. The
mechanisms responsible for enhanced cold sensitivity in SSc are poorly understood. Transient Receptor
Potential Melastatin 8 (TRPMB8) is a known cold sensing cation channel receptor. To date, TRPM8 expression
has not been characterized in microvascular endothelial cells (MVEC). In this study we thought to investigate
TRPMB8 expression in normal and SSc MVEC and skin. We also investigated the effects of TRPM8 activation on
MVEC gene expression.

Methods: MVEC were isolated from involved SSc skin and from matched healthy control subjects. The
expression of TRPM8 was determined by RT-PCR, immunohistochemistry and by western blot analysis.
TRPM8 activation was triggered by the addition of the agonist menthol or by exposure to cold temperature
(18C°). The intracellular calcium concentration was determined by Ca2+ microfluorometry. The expression
levels of TRPM8 in SSc-MVEC and SSc skin biopsies and the effects of TRPM8 activation on MVEC mRNA
expression of ET1, NOS3 and PTGIS were determined by real time PCR.

Results: TRPM8 gene and protein expression in MVEC were confirmed by RT-PCR, Western blotting and
immunohistochemistry. MVEC intracellular calcium ([Ca2+]i) influx into the cells in response to the addition of
TRPM8 agonist menthol are demonstrated by Ca2+ microfluorometry studies. The activation of TRPM8 in MVEC
by cold temperature or by menthol significantly increased the expression of ET1 (2.4 folds £ 0.21) and
decreased NOS3 (62% = 5.1 reduction) and PTGIS (61% * 4.8) expression levels. These effects were reversed
by the addition of the TRPM8 antagonist capsazepine. TRPM8 mRNA expression levels were significantly
increased in SSc-MVEC (2.6 fold + 0.22 vs. control MVEC) and SSc-skin biopsies (5.5 fold £ 2.3 vs. control skin
biopsies).

Conclusions: The study demonstrates that human MVEC express functional TRPM8 and that there is increased
expression of TRPM8 in SSc skin and in SSc-MVEC. TRPM8 may be involved in cold-induced vascular
dysfunction through increase ET1, and decrease the NOS3 and PTGIS mRNA expression. The increased
expression levels of TRPM8 in SSc-MVECs and SSc skin may mediate the known enhanced cold sensitivity in
SSc. These results suggest that the blockade of TRPMS8 activation could be an effective therapeutic strategy in
SSc vasculopathy.
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Session 7
Treatment and DMARDS in SSc

S.7.1 HOW TO TREAT RAPIDLY PROGRESSIVE SSC
C.P. Denton
Royal Free Hospital and UCL Medical School, London, UNITED KINGDOM

Systemic sclerosis (scleroderma; SSc) has a high mortality and morbidity but varies widely in rate of disease
progression, reflecting clinical heterogeneity and disease subset. The most rapidly progressive cases are
usually those with diffuse skin involvement and typically the maximum rate of progression is within the first 3to 5
years of disease onset. The rate of change in skin scleroiss score can be assessed and has been associated
with increased risk of major complications including cardiac involvement, lung fibrosis or scleroderma renal
crisis. In many cases progression occurs over the first few months of disease and is associated with swelling
and skin thickening affecting the distal limbs, pruritis over the proximal skin and the presence of tendon friction
rubs on clinical examination. This constellation of signs is recognised to put a patient at high risk of scleroderma
renal crisis and vigilant observation and patient education is important to minimise the delay in diagnosing this
treatable complication that previously had very high mortality. Elevated ESR, platelet count and CRP are also
recognised as markers of disease activity and poor outcome. In addition to skin progression there is risk of lung
fibrosis and serious cardiac involvement with systolic impairment and cardiac arrhythmias. Thus treatment for
SSc at this stage should include supportive management of manifestations such as Raynaud's phenomenon and
reflux oesophagitis and investigation for major organ based pathology,. Severe skin disease or presence of
cardiac or lung fibrosis my require treatment with intravenous cyclophosphamide followed by maintenance
immunosuppression with mycophenolate mofetil or methotrexate although less severe cases may be treated
initially with these oral drugs, reserving cyclophosphamide for more severe or refractory patients. Finally, there
are emerging data supporting the potential value of HSCT in this group. The challenge is case selection as the
ASTIS trial suggests a potential treatment related mortality of up to 10% although long term survival sand
disease burden may be significantly improved. Cases with cardiac involvement, pulmonary hypertension and
smokers may be especially at risk of TRM and are probably not suitable cases for this treatment despite their
poor overall prognosis with standard therapy. Autoantibody reactivity may be especially helpful in identifying
cases of rapidly progressive diffuse SSc as the anti-RNA polymerase Il and anti-U3RNP positive patients are
more often in this group and ANA patterns can eb defined early in the disease. This is important considering the
emphasis on early diagnosis that will identify milder cases of SSc and so predictors of rapid progression are
especially valuable.
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Session 8
Mechanism of fibrosis

S.8.2 SIGNAL TRANSDUCER AND ACTIVATOR OF TRANSCRIPTION 3 (STAT3) REGULATES
TRANSFORMING GROWTH FACTOR-BETA INDUCED FIBROSIS IN SYSTEMIC SCLEROSIS

B. Sumova ", K. Palumbo-Zerr ', C. Dees ', P. Zerr ', O. Distler ®, G. Schett ', L. Senolt 2, J.H.W. Distler

" Department of Internal Medicine Ill and Institute for Clinical Immunology, University of Erlangen-Nuremberg,
Erlangen, GERMANY, 2 Institute of Rheumatology and Connective Tissue Research Laboratory, Charles
University Prague, Prague, CZECH REPUBLIC,® Center of Experimental Rheumatology and Zurich Center of
Integrative Human Physiology, Zurich, SWITZERLAND

Background: Systemic sclerosis (SSc) is an autoimmune disease characterized by uncontrolled activation of
fibroblasts resulting in excessive accumulation of collagen. TGFB is considered as a crucial participant in the
pathogenesis of SSc. Signal transducer and activator of transcription 3 (STAT3) is a transcription factor
modulating the expression of targeted genes. STAT3 is activated by phosphorylation by several receptors
tyrosine kinases, particularly by Janus kinase 2 (JAK2). The aim of this study was to evaluate the role of STAT3
in TGFP signaling and its potential as a novel anti-fibrotic target.

Methods: Activation of STAT3 in human skin and murine models was analyzed by IF staining for STAT3 and
phosphorylated STAT3 (pSTATS3). Specific inhibitors of JAK2 and STAT3 and knockdown strategies were used
to study the STAT3 signaling in vitro and in vivo. The potential anti-fibrotic effect of STAT3 inhibition was
evaluated in two mouse models of SSc: bleomycin-induced fibrosis and fibrosis induced by overexpression of a
constitutively active TGF receptor type | (TBR).

Results: Increased activation of STAT3 signaling with accumulation of pSTAT3 was observed in the skin of SSc
patients and in murine models of SSc. Stimulation with TGF increased the expression of STAT3 protein and
induced nuclear accumulation of pSTAT3 in human fibroblasts. Inhibition of JAK2 by selective inhibitor
TG101209 abrogated the TGFB induced activation of STAT3 as well as nuclear accumulation of pSTATS,
demonstrating that TGFB activates STAT3 in a JAK2 dependent manner. Inactivation of STAT3 with the
selective STATS3 inhibitor S3I-201 significantly abrogated the TGFf induced activation of human fibroblasts by
reduction of Collal (-71 %, p=0.0095) and Col1a2 (-35 %, p=0.0095) mRNA levels, collagen release (-56 %,
p=0.05) and myofibroblast differentiation. The same results were observed when STAT3 was inactivated by
conditional knockout in murine fibroblasts. In the model of bleomycin induced fibrosis, treatment with S31-201
decreased dermal thickening by 33 % (p=0.0009), hydroxyproline content (HP) by 51 % (p=0.001) and
myofibroblast counts by 55 % (p=0.0009). Anti-fibrotic effects with reduced dermal thickening, decreased HP
content and reduced myofibroblast differentiation were also observed in TBR induced fibrosis.

Conclusion: We demonstrate for the first time the role of STAT3 in SSc. We showed that STAT3 serves as a
downstream mediator of TGF. Inhibition of STAT3 prevented fibroblast activation and demonstrated potent anti-
fibrotic effect in two different preclinical models of SSc. Our findings may have direct translational implications as
several STATS3 inhibitors are currently in clinical trails.

PAGE 28




3" Systemic Sclerosis Abstract Book February, 6-8, 2014
World Congress Rome, Italy

S.8.3 INVESTIGATING THE ROLE OF MYOCARDIN RELATED TRANSCRIPTION FACTOR (MRTF) IN
SYSTEMIC SCLEROSIS (SSC)

X. Shiwen', J. Nikitorowicz', B. Abdi-Ahmed', M. Ponticos’, C. Denton', D. Abraham’, B. Smith?, R. Stratton'

" Centre for Rheumatology & Connective Tissue Diseases, UCL - Royal Free Campus, London, UNITED
KINGDOM, 2 Department of Biochemistry, Boston University School of Medicine, Boston, USA

MRTF-A is a 120kDa transcription factor widely expressed and normally sequestered in the cytosol by binding to
G actin. Following actin polymerisation downstream of Rho signalling, MRTF-A is released and functions as a
signalling molecule partnering serum response factor, influencing gene transcription via CARG elements. Genes
expressing CARG like elements induced by MRTF-A/SRF include CTGF and type | collagen. The MRTF-A/SRF
axis is highly relevant to SSc.

MRTF-A signal transduction was studied in healthy control and SSc fibroblasts. The MRTF-A/SRF small
molecule inhibitor CCG1423 was used to block MRTF-A in vitro. SSc fibrotic responses were modelled by
collagen gel contraction, CTGF, and type | collagen expression. MRTF-A signalling was assayed by Western
blotting of nuclear and cytoplasmic extracts. Wound healing and fibrosis was studied in an MRTF-A knockout
mouse and wild type. Immunochemistry looking for nuclear localisation of MRTF-A was used to determine
presence of active signalling in SSc involved skin and healthy control.

SSc fibroblasts showed enhanced nuclear localisation of MRTF-A at 8 hours following exposure to TGFB
(4ng/ml) not seen in control fibroblasts. Immunochemistry of SSc skin biopsy revealed enhanced nuclear
localisation in dermal fibroblast like cells, keratinocytes within the epidermis, as well as in perivascular cells.
Following excisional wounding MRTF-A mice wounds failed to close normally and increased in size during days
1-7, wound area decreasing by day 11. When compared to wild type, MRTF-A knockout wounds were enlarged
at day 7 (wild type area 6mm2, knockout area 12.4 mm2, p<0.03), and at day 11 (wild type area 0.42 mmz2,
knockout area 3.4 mm2, p<0.01). Day 11 wounds were extracted and found to exhibit abnormal
histology,showing reduced scar formation, and altered vasculogenesis. Small blood vessels within the
granulation tissue were dilated, and exhibited extravasation of red blood cells. Gel contraction by wild type
fibroblasts was enhanced by TGFf and blocked by CCG1423 1uM (basal conditions mean gel mass =0.176g,
TGFp treated = 0.118g, TGFB+CCG1423 =0.238¢, p<0.002). Dermal fibroblasts from MRTF-A knockout mice
showed reduced basal gel contraction, and impaired response to TGFB, (basal conditions mean gel mass =-
0.349g, TGFp treated =0.259g, TGFR+CCG1423 =0.313g (p<0.05 basal vs wild type). Studies of belomycin
induced skin fibrosis in MRTF-A -/- mice are ongoing.

MRTF-A signalling is abnormal in SSc involved skin. MRTF-A knockout mice fail to contract wounds adequately
and show reduced scar formation, as well as abnormal vasculogenesis. CCG1423 and derivatives may be
potential anti-fibrotics and of benefit in SSc.
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S.8.4 EPHRIN B2 IS OVEREXPRESSED IN HUMAN SCLERODERMA SKIN AND MEDIATES
FIBROBLAST TO MYOFIBROBLAST DIFFERENTIATION, AND INDUCES FIBROSIS IN MICE

P. Ghassemi ', D. Lagares %, C. Tremblay ', M. Blati ', M. Baron °, A. Tager %, M. Kapoor '

! University of Montreal, Montreal, CANADA? McGill University, Montreal, CANADA,® Massachusetts General
Hospital, Boston, USA

Ephrin B2 is a member of ephrin family belonging to the largest sub-family of membranous receptor protein-
tyrosine kinases. The role of ephrin B2 in the pathophysiology of scleroderma (SSc) disease is largely unknown.
In the present study we explored the potential of ephrin B2 in mediating fibroblast-myofibroblast differentiation
and fibrosis associated with the pathophysiology of SSc disease.

Our immunohistochemistry, Real-Time PCR and western blot analysis show that Ephrin B2 expression was
elevated in SSc skin compared to normal human skin. Further, ELISA results showed enhanced ephrin B2
production in SSc skin fibroblasts compared to fibroblasts isolated from healthy donors. In addition, the
expression of ephrin B2 receptor, ephB4, is elevated in SSc skin compared to normal human skin. Interestingly,
we identified that in vitro treatment of normal human skin fibroblasts with recombinant ephrin B2 is able to
transform fibroblasts into myofibroblastic cells exhibiting all typical myofibroblastic-characteristics including
increased stress fibre formation, increased cell spreading and focal adhesions, increased activation of focal
adhesion kinase (FAK, a critical mediator of fibroblast to myofibroblast differentiation) and increased expression
of alpha-smooth muscle actin (alpha-SMA) expressing myofibroblasts. In addition, treatment with the
recombinant ephrin B2 is able to enhance fibroblast functions including increased rate of fibroblast migration and
adhesion to fibronectin in both normal and SSc skin fibroblasts.

Mice were then injected subcutaneously with recombinant mouse ephrin B2/Fc (100ug/Kg/mouse) daily for two
weeks and degree of fibrosis was determined. Mice treated with recombinant mouse ephrin B2/Fc exhibited
significant skin fibrosis associated with enhanced collagen deposition, dermal thickness, hydroxyproline content,
alpha-SMA-expressing myofibroblasts and increased expression of p-FAK, type | collagen and CTGF. We then
generated fibroblast-specific ephrin B2 knockout mice (KO) mice in which Cre is under the control of a fibroblast-
specific regulatory sequence from the pro-alpha-2(l) collagen gene to achieve ephrin B2 inactivation specifically
in the fibroblasts. Wild type mice and ephrin B2 mice were subjected to bleomycin-induced skin and lung fibrosis.
Results showed that all ephrin B2 KO mice showed significant protection from bleomycin-induced skin and lung
fibrosis associated with significant reduction in dermal thickness, skin fibrosis, lung fibrosis, collagen synthesis,
alpha-SMA expression and phosphorylation of FAK.

Our study, for the first time, provides compelling evidence that ephrin B2 is a key mediator of fibroblast to
myofibroblast differentiation and targeting ephrin B2 could open up new potential therapeutic avenues to
counteract fibrotic and adhesive signalling associated with SSc and related diseases.
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S.8.5 EXPERIMENTAL RENAL INJURY IN A TGFBETA DEPENDENT MOUSE MODEL OF
SCLERODERMA

E. Derrett-Smith ', M. Neal ', D. Abraham ', A. Salama ?, M. Little 2, C. Denton '

" UCL Medical School, Centre for Rheumatology and Connective Tissue Diseases, London, UNITED KINGDOM
2 UCL Medical School, Centre for Nephrology, London, UNITED KINGDOM

Purpose: Accelerated hypertension and rapidly progressive renal dysfunction are hallmarks of scleroderma renal
crisis, a predominantly vascular and fibrotic condition without major inflammatory features compared with other
autoimmune rheumatic diseases. No current animal model of scleroderma (SSc) develops this complication. The
TBRIIdk-fib transgenic mouse model of SSc constitutively develops hypertension and large vessel adventitial
fibrosis without renal disease. The response to long-term elevation of blood pressure or an inflammatory renal
insult has not been studied. We have therefore explored the link between altered TGF( bioactivity, vasospasm
and inflammatory stress on the systemic vascular endothelium using NO synthase inhibition and the nephrotoxic
nephritis model in this strain.

Methods: Histological assessment of cardiac and renal architecture, immunostaining for microvessel density and
inflammatory cells and assessment of microalbuminuria by ELISA were performed on adult transgenic (TG)
animals following treatment with either L-NAME or a single dose of nephrotoxic serum with pre-immunisation.
Biochemical analysis of the TGFf signalling pathway was performed assessing RNA and protein using whole
organ isolates, and by immunostaining of tissue sections. Results were compared to appropriate TG and WT
control groups.

Results: Increased cardiac mass and cardiac collagen measured by gPCR and Sircol® assay in TG and WT
treated groups demonstrated that L-NAME treatment successfully induced hypertensive stress in this strain.
Whole kidney lysates from L-NAME treated TG animals showed upregulated expression of Collal (TG
untreated copy number 39371315, TG treated 6319148, p<0.05) and Pai-1 (TG untreated 410157, TG treated
740£74, p<0.05), and glomerulosclerosis was present on sirius red staining in the TG treated group, suggesting
that these animals exhibited an enhanced renal fibrotic response when compared to WT treated animals. No
other structural vascular changes were identified. In contrast, by day 14, TG animals had developed significantly
less proteinuria following treatment with nephrotoxic serum (NTS) when compared with WT littermates.
Examination of PAS stained samples showed glomerular damage in both WT and TG animals treated with NTS,
with increased severity and number of damaged glomeruli in WT treated mice compared with TG.
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Conclusions: This mouse model of scleroderma demonstrates exaggerated fibrotic response to hypertensive
injury and is relatively resistant to experimental glomerulonephritis. This is likely to be a consequence of
increased tissue levels of TGFB. Both of these processes may underpin the unique vascular pathology seen in
scleroderma renal crisis, this mouse strain provides a platform for further studies of renal injury in scleroderma.
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S.8.6 DIRECT THROMBIN INHIBITOR DABIGATRAN ETEXILATE PROTECTS ALVEOLAR EPITHELIAL
CELLS FROM APOPTOSIS IN A BLEOMYCIN MODEL OF SCLERODERMA-ASSOCIATED
INTERSTITIAL LUNG DISEASE

G. Bogatkevich ', I. Atanelishvili *, T Akter ', Y. Shirai ', K. Highland 2, T. Huggins ', R. Silver
" Medical University of South Carolina, Charleston, USA,? Cleveland Clinic, Cleveland, USA

Background/Aims: Apoptosis of alveolar epithelial cells (AEC) is an important early event implicated in the
pathogenesis of scleroderma-associated interstitial lung disease (SSc-ILD). However, the mechanisms
underlying AEC apoptosis remain obscure. We previously demonstrated that the direct thrombin inhibitor
dabigatran etexilate has marked anti-inflammatory and anti-fibrotic effects in vitro and in vivo in a bleomycin
murine model of SSc-ILD. The aim of this study was to investigate the effects of dabigatran etexilate on
apoptosis of AEC.

Materials and Methods: Lung injury was induced in 6-8 week old female C57BL/6 mice by a single intratracheal
(IT) instillation of bleomycin. Dabigatran etexilate was given as supplemented chow beginning on day one
following bleomycin instillation. Mice were euthanized one, two, and three weeks after IT bleomycin instillation
and lung tissue, isolated AEC, bronchoalveolar lavage fluid (BALF), and plasma were investigated. Apoptosis
was measured by ELISA and in situ cell death detection assay. Caspase-3, CCAAT enhancer-binding
homologous protein (CHOP), immunoglobulin-binding protein (BiP), and activating transcription factor 4 (ATF4)
were studied by immunoblotting and immunofluorescent staining. Reactive oxygen species (ROS) were
measured by flow cytometry. The level of active thrombin in BALF was routinely monitored using thrombin
substrate N-Benzoyl-Phe-Val-Arg-p-nitroanilide (Sigma) by a spectrophotometric method.

Results: In control mice receiving IT saline alone or IT saline plus dabigatran etexilate, alveolar structures were
composed mostly of elongated type 1 AEC with few cuboidal type 2 AEC expressing surfactant protein C (SPC).
Alveoli of bleomycin-treated mice were characterized by presence of multiple AEC type 2 cells similarl to what
we have observed in alveoli of SSc-ILD patients. Lung tissue isolated 7 and 14 days after bleomycin treatment
exhibited extensive apoptosis of AEC confirmed by TUNEL and caspase-3 positive staining. SPC-positive AEC
were characterized by the presence of ROS and ER stress markers (BiP, ATF4, and CHOP). In contrast,
significantly less apoptosis, lower amounts of ROS, and reduced ER stress markers were observed in bleomycin
treated mice receiving dabigatran etexilate. Primary AEC cells isolated one and two weeks after bleomycin
instillation continued to express high amounts of CHOP and caspase-3, which were not detectable by Western
blotting in cells isolated from control mice. By contrast, significantly lower expression of CHOP and caspase-3
was detected in bleomycin treated mice receiving dabigatran etexilate.

Conclusions: We conclude that dabigatran etexilate reduces apoptosis of AEC by blocking reactive oxygen
species and by decreasing endoplasmic reticulum stress in these cells.
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S.8.7 STIMULATION OF THE SOLUBLE GUANYLATE CYCLASE (SGC) INHIBITS DERMAL FIBROSIS
BY BLOCKING NON-CANONICAL TGF-BETA-SIGNALING

C. Beyer ', C. Zenzmaier 2, K. Palumbo-Zerr ', R. Mancuso ', A. Distler ', C. Dees ', P. Zerr ', J. Huang ', A.
Friebe °, P. Sandner ¢, O. Distler °, G. Schett ', P. Berger 2, J. Distler '

! Department of Internal Medicine 3 and Institute for Clinical Immunology, University of Erlangen-Nuremberg,
Erlangen, GERMANY,? Institute for Biomedical Aging Research, University of Innsbruck, Innsbruck, GERMANY
% Institute for Physiology, Julius-Maximilians-University Wiirzburg, Wuerzburg, GERMANY,* Bayer Health Care,
Global Drug Discovery, Common Mechanism Research, Wuppertal, GERMANY,” Department of Rheumatology,
University Hospital Zurich, Zurich, SWITZERLAND

Background: The soluble guanylate cyclase (sGC) converts GTP to cGMP to regulate vascular tone and
homeostasis. The sGC stimulator riociguat has recently demonstrated high efficacy and excellent tolerability in
phase 3 clinical trials for pulmonary arterial hypertension (PAH) and chronic thrombembolic pulmonary
hypertension (CTPH). In the current project, we investigated a novel anti-fibrotic role of the sGC in systemic
sclerosis (SSc).

Methods: Normal and SSc fibroblasts as well as sGC-knockout fibroblasts were treated with the sGC stimulator
BAY41-2272 (lead compound of riociguat) or the stable cGMP analogue 8-Bromo-cGMP and stimulated with
TGFB. Crosstalk between sGC signaling and TGF signaling was studied by levels of phosphorylated SMAD2
and 3 (IF, WB), SMAD-reporter activity and target gene expression. In vivo, we investigated the anti-fibrotic
activity and the tolerability of sGC stimulation in bleomycin-induced skin fibrosis, tight skin-1 mice, and mice
challenged with an adenovirus expressing a constitutively active TGF receptor | (TBR model).

Summary of the results: When assessing the anti-fibrotic activity of the sGC, we observed that sGC stimulation
by BAY41-2272 inhibited TGFB-dependent fibroblast activation and collagen release from SSc and healthy
fibroblasts in a dose dependent manner. In addition, sGC stimulation was effective in preventing the
development of skin fibrosis and reversing established skin fibrosis in the bleomycin model and in tight skin-1
mice. sGC stimulation was well-tolerated and did not have significant effects on systemic blood pressure and
heart rate as indicated by telemetry studies. Mechanistically, sGC knockout fibroblasts confirmed that the sGC is
essential for the anti-fibrotic effects of BAY41-2272. Furthermore, we observed that 8-Bromo-cGMP mimicked
the effects of BAY41-2272 and reduced TGFB-dependent collagen release. Nuclear p-SMAD2 and 3 levels,
SMAD-reporter activity, and transcription of classical TGF( target genes remained unchanged upon sGC
stimulation, suggesting that the anti-fibrotic sGC activity is independent of canonical TGF@-signaling. In TGFB-
driven experimental fibrosis (TBR model), sGC stimulation inhibited TGFB-driven fibroblast activation and
collagen release, but did not change p-SMAD2 and 3 levels and TGFp target gene expression, confirming that
non-canonical TGFf cascades mediate the anti-fibrotic sGC activity.

Conclusions: We identified a novel anti-fibrotic role of the sGC. sGC activity increases cGMP levels, blocks non-
canonical TGFp signaling and inhibits fibrosis in various model systems of SSc. Since sGC stimulators have
shown excellent efficacy and tolerability in phase 3 clinical trials for PAH and CTPH, they may be further
developed for the simultaneous treatment of fibrosis and vascular disease in SSc.
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Session 10
Cardiovascular involvement

S.10.1 CONDUCTION AND RHYTHM DEFECTS IN SCLERODERMA
C. Meune
Université Paris Xlll, Chef de service de Cardiologie - Hépitaux Universitaires Paris-Seine-Saint-Denis, France

Signs or symptoms of arrhythmias or conduction defects are frequently reported in patients with systemic
sclerosis. These rhythm disorders may have several origins (i.e. related to primary heart involvement, pericardial
disease, valvular regurgitation, pulmonary arterial hypertension...) and may negatively affect the overall
prognosis of these patients. It is important to identify patients at high risk for cardiac arrhythmias thanks to a
complete cardiologic evaluation, find out the underlying heart disease including SSc related myocardial
involvement; in addition, some therapeutics options in SSc patients may differ from that are recommended on
other population
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S.10.2 IMPROVEMENT OF DIGITAL ULCERATIVE DISEASE IN PATIENTS WITH SYSTEMIC SCLEROSIS
IS ASSOCIATED WITH BETTER FUNCTIONAL PROGNOSIS

L. Mouthon ', P. Carpentler C. Lok ®, P Clerson “, V. Gressin °, E. Hachulla °, A. Bérezné ', E. Diot ’, A. Khau
Van Kien °, P. Jego ?, C. Agard 0 'AB. Modeste Duval ', A. Sparsa 12 E Puzenat '°, M.A. Richard '*

Medecme Interne, Hopital Cochin, Paris, FRANCE, ? Medecme Vasculaire, CHU de Grenoble, Grenob/e
FRANCE, ° Dermatologie, CHU d' Am/ens Amiens, FRANCE, * Orgamétrie, Roubaix, FRANCE Actelion
Pharmaceuticals France, Paris, FHANCE ® Médecine Interne, CHRU de Lille, Lille, FRANCE, ’ Médecine
interne, CHU de Tours, Tours, FRANCE, ® Médecine Vasculaire, CHU de Montpellier, Montpellier, FRANCE, °
Médecine /nterne Hépital Sud de Rennes, Rennes FRANCE fo Médecine Interne, CHU de Nantes Nantes,
FRANCE, ' Dermato/og/e CHU Rouen, FRANCE, Dermato/og/e CHU, Limoges, FRANCE, ' Dermato/og/e
CHU, Besangon, FRANCE, '* Dermatologie, Assistance Publique des Hopitaux, Marseille, FRANCE

Background/Obijective: Ischemic digital ulcers (DU) represent a major complication of systemic sclerosis (SSc)
leading to hand disability. We investigated the impact of controlling the ulcerative disease on hand disability and
quality of life after one year in SSc patients treated with bosentan.

Methods: ECLIPSE is a 2-year prospective, observational study. Patients with SSc who experienced at least one
DU in previous year and received bosentan were included between October 2009 and March 2011.
Demographical and clinical data were collected at inclusion and at 1 year, as well as disability scores (Cochin
hand function scale (CHFS), health assessment questionnaire disability index (HAQ-DI)), pain score (Visual
Analog Scale), and quality of life (SF-36). A controlled ulcerative disease was defined by the absence of new
ulcer between inclusion and one-year follow-up. Data are presented as means + standard deviations.

Results: Follow-up data were available at one year for 120 patients out of the 190 included patients. Patients’
characteristics were similar to those of the overall cohort. Mean ages at inclusion and SSc diagnosis were 54+15
and 4415 years, respectively. SSc was diffuse in 42% of the cases. At inclusion, patients had been receiving
bosentan for 15.6£22.1 months. During the one-year follow-up, 46 (38%) patients experienced a new DU and
the incidence of the event was 0.6 event/patient-year [95% confidence interval: 0.44-0.81]. Nevertheless, the
proportion of patients with DU decreased from 61% to 22% and the number of DU per patient decreased from
1.4+1.8 to 0.6£1.6 (p < 0.0001). This diminution was associated with a significant decrease in disability scores
from 29.4+20.1 to 25.0+20.2 (p = 0.005) on the CHFS and from 0.96+0.68 to 0.88+0.73 (p = 0.04) for the HAQ-
DI; the pain score decreased from 4.3+3.1 to 2.9+2.8 (p < 0.0001). Improvements in the physical and mental
components of the SF-36 were non-significant except for bodily pain (p = 0.04) and mental health (p = 0.01).
Patients with a controlled ulcerative disease (n = 58) significantly improved CHFS (p = 0.04), HAQ-DI (p = 0.04),
and physical component of the SF-36 (p = 0.05) compared with patients with an uncontrolled disease (n = 62).
During the one-year follow-up, 21 (17%) patients discontinued bosentan for an adverse event including 5
patients presenting elevated aminotransferases.

Conclusion: In patients with SSc receiving bosentan, a controlled ulcerative disease is associated with a
significant attenuation of disability.
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S.10.3 PREDICTION OF CARDIAC AND VASCULAR EVENTS IN SYSTEMIC SCLEROSIS: INPUT FROM
ENDOTHELIN-1 TYPE A RECEPTOR ANTIBODIES

J. Avouac ', G. Riemekasten 2, C. Meune °, B. Ruiz ', Y. Allanore '

! Rheumatology A department and INSERM U1016, Cochin Hospital, Paris, FRANCE,? Department of
Rheumatology and Clinical Immunology, Charité - University Hospital, Berlin, GERMANY,® Cardiology
Department, University Hospital of Paris-Seine-Saint-Denis, Bobigny, FRANCE

Objective: Cardiac and peripheral microvascular alterations are key features of systemic sclerosis (SSc). We
have previously reported that angiogenic markers can predict cardiovascular outcomes in SSc (1). In parallel, a
cross-sectional study reported an association between severe cardiovascular complications and functional
antibodies against angiotensin 1l type 1 receptor (AT1R) and Endothelin-1 type A receptor (ETAR) (2).
Therefore, our aim was to investigate the respective merit of all these markers in a prospective cohort.

Methods: serum levels of anti-AT1R and anti-ETAR autoantibodies, placenta growth factor (PIGF) and soluble
vascular adhesion molecule (sVCAM) were measured with sandwich ELISA in a prospective cohort of 75 SSc
patients. Circulating endothelial progenitor cells (EPCs) were quantified in peripheral blood by flow cytometry
after cell sorting (1). The occurrence of at least one cardiac/vascular event was assessed during a planed 3-year
follow-up by a composite index defined by the occurrence of at least one of the following event: a) one or more
new ischemic digital ulcer (DU), b) pre-capillary pulmonary hypertension (PH) confirmed by right heart
catheterization, c) left ventricular (LV) dysfunction, defined by a LV ejection fraction (EF)<50%, d) scleroderma
renal crisis (SRC) (1).

Results: The mean+SD age of SSc patients (64 women) was 55+12 year old and the meanzSD disease duration
was 918 years at baseline. Twenty-eight patients developed at least one cardiac/vascular event (DU in 18, PH in
5, LV dysfunction in 4 and SRC in a single patient). By univariate analysis, high baseline serum levels of anti-
ETAR were predictive of the occurrence of cardiac/vascular events (p=0.002), together with low EPC counts
(p=0.003) and increased levels of PIGF (p=0.0005) and sVCAM (p=0.009). No predictive value of anti-AT1R
antibodies was identified. Multivariate analysis confirmed high serum levels of anti-ETAR antibodies (hazard
ratio, HR: 3.71, 95% confidence interval, Cl 1.44-9.52, p=0.03) and PIGF (HR: 5.22, 95%CI 1.96-15.87, p=0.01)
as independent predictors of further development of cardiac/vascular events. The combination of high serum
levels of anti-ETAR antibodies and PIGF was highly predictive of cardiac and vascular events occurrence during
follow-up (HR 7.27 95%CI 2.49-23.51, p=0.0002).

Conclusion: This study identifies for the first time anti-ETAR antibodies as an independent predictor of cardiac
and vascular events in SSc. This functional antibody, together with other angiogenic markers and in particular
PIGF, may serve as biomarkers to improve cardiovascular risk stratification and therefore allow earlier
therapeutic intervention.

References: (1) Avouac et al, Ann Rheum Dis 2012; (2) Riemekasten et al, Ann Rheum Dis 2011
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Session 11
Interstitial lung disease

S.11.1 SSC-ILD: WHO TO TREAT AND HOW TO TREAT?
D. Khanna

University of Michigan Scleroderma Program, Division of Rheumatology/Dept. of Internal Medicine, Ann Arbor,
MI,USA

Pulmonary disease is the leading cause of hospitalizations and mortality in patients with systemic sclerosis
(SSc). Approximately 70-80% of patients with SSc have evidence of ILD. The majority of these patients remain
relatively stable with respect to their SSc-ILD. However, in patients who have active ILD, significant loss in the
lung physiology occurs early after the onset of SSc and close monitoring is warranted. This presentation will
discuss the management of ILD in SSc with a focus on whom to treat, how long to treat and what
pharmacological therapies to use.
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PROGRESSIVE DETERIORATION OF PATIENTS WITH SCLERODERMA WITH PULMONARY
INVOLVEMENT: 11-YEAR OUTCOMES FROM THE SCLERODERMA LUNG STUDY (SLS1)

S.11.2

K. Sullivan ', D. Tashkin 2, A. Pinckney %, V. Hsu 4, S. Arami °, R. Simms ®, L. Hummers ’, C. Strange %, V. Steen °, M. Mayes '°, B. Fessler ',
N. Rothfield ', R. Elashoff 2, L. Keyes-Elstein , D. Furst ?

" Duke University Medical Center, Medicine, Durham, USA,? University of California, Los Angeles, Los Angeles, USA,? Rho Federal System,
Biostatistics, Chapel Hill, USA,* University of Medicine and Dentistry, Medicine, New Brunswick, USA,® University of lllinois, Chicago,
Medicine, Chicago, USA,® Boston University, Medicine, Boston, USA,” Johns Hopkins Medical Center, Medicine, Baltimore, USA,? Medical
University of South Carolina, Medicine, Charleson, USA,° Georgetown University, Medicine, Washington, DC, USA,” University of Texas,
Houston, Medicine, Houston, USA,"' University of Alabama, Birmingham, USA,"? University of Connecticut, Farmington, USA

Background: SLS1 was a 13 site pivotal clinical trial showing benefit in lung function, skin thickening and quality of life measures after a 1-
year course of oral cyclophosphamide (CY) (Tashkin, et al NEJM 2006). From 2000 to 2004, 158 subjects with diffuse or limited
scleroderma, active alveolitis and an FVC of 45-85% predicted were randomized to CY or placebo. At year two (one year off study drug),
benefits dissipated and follow-up was discontinued.

Objectives: To determine late outcomes in this well defined scleroderma population.

Methods: Protocol and telephone interview scripts were IRB approved at SLS sites. Staff searched two public death registries for all
subjects. Data included dates of organ failure (oxygen use, cardiac ablation or pacing, lung, cardiac, kidney or stem cell transplant, dialysis
or TPN), cancer development, and employment and Eastern Oncology Group (ECOG) performance status. Kaplan Meier (KM) estimates
were censored at death or date last known alive.

Results: Of 158 study participants, 40 survive without organ failure, 18 survive with organ failure, 66 are deceased, 2 have no available data
and 32 (20%) were unreachable, not in death registries, and dates recorded for last known alive. Organ failure developed in 33 subjects (14
CY and 19 placebo) with 31 experiencing lung failure. Seven CY and six placebo recipients developed cancer. Physical performance was
significantly impaired in 28 (48%) of the 58 survivors: 5 were fully active; 26 were ambulatory but restricted in strenuous activity; 21 were
ambulatory and capable of self care but unable to carry out work activities; and 7 were capable of only limited self care. Twenty-eight (48%)
of survivors reported they were unemployed due to health reasons. Twenty-two (14%) of the 158 subjects are known to be alive and free of
organ failure or significant physical impairment. In Table 1, times to 50% survival are presented by baseline characteristics. Decreased
DLCO, decreased FVC and increased Rodnan scores at randomization were associated with significantly shorter durations of organ failure-
free survival. Figure 1 depicts the 11-year KM probability of organ failure-free survival by treatment.

Conclusions: The SLS1 cohort showed progressive mortality, organ failure and physical impairment in both treatment arms. At the time of
data collection, only 14% were known to be alive and free of significant physical impairment or organ failure. A 1-year course of CY did not
provide long-term benefit and better treatments are needed for scleroderma lung disease.

Table1. Long-term Outcomes in the Scleroderma Lung Study

Time (Months) to 50% Survival (95% CI)
Survival Free of Organ
Failure

Number of
Subjects

Factor at
Randomization
Treatment

Death

Cyclophasphamide
Placebo

Patient Age (yrs)
<ao
>=a0

Disease Extent
Diffuse
Limited

Disease Duration (yrs)
<3
>=3

Smoking History
No
Yes

Rodnan skin Score
<16
=16

DLCO (% predicted)

79
79

az
115

94
54

85
71

96

58

24
64

<45
>=45

75
83

115(92, NA )
NA= (105, NA)

138 (86, NA)
126 (100, NA}

119 (89, NA)
138 (106, NA}

126 (79, NA)
128 (37, NA)

133 (115, NA)
138 (70, NA)

138 (126, NA)
97 (64, NA}

97 (77, 138)
NA* (119, NA)

98 (79,
90 (62,

92 (81
97 (72,

90 (70,

126 (79,

89 (58,
105 (81

97 (81,
98 (57,

126 (85

132)
122)

L NA)
122)

115)
132)

132)
,128)

128)

132)

,133)

77 (51, 100.0}

79 (52, 90}
132 (111, NA)

FVC (% predicted)

=65 53 83 (52, NA) 52 (a0, 81)
»=65 105 133 (115, NA} 115 (92, NA)
NA™ indicates that the survival probability is >50% atall available time-points.
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S.11.3 SURVIVAL AFTER LUNG TRANSPLANTATION IN SYSTEMIC SCLEROSIS. A SYSTEMATIC
REVIEW

LY. Khan 2, S.R Johnson ', L.G. Singer %, M. De Perrot %, J.T. Granton °, S. Keshavjee *, C. Chau °, A.T. Kron ’

" Division of Rheumatology, Toronto Western Hospital, University Health Network Pulmonary Hypertension
Programme, Toronto, CANADA Pulmonary Hypertension Programme, University Health Network, University of
Toronto, Toronto, CANADA,’ Division of Respirology, Unrversrty of Toronto; and Toronto Lung Transplant
Program, University Health Network, Toronto, CANADA,* Toronto Lung Transplant Program Division of
Thoracic Surgery, University Health Network, University of Toronto, Toronto, CANADA,” Toronto Pulmonary
Hypertension Programme, Toronto General Hospital and University of Toronto, Toronto, CANADA,® Toronto
Scleroderma F?esearch Program, Toronto Western Hospital, Mount Sinai Hospital, University of Toronto,
Toronto, CANADA,” Toronto Scleroderma Research Program, Toronto Western Hospital, Mount Sinai Hospital,
and University of Toronto, Toronto, CANADA

Background/Purpose: Lung transplantation is a life-saving option for systemic sclerosis (SSc)-associated
pulmonary arterial hypertension (PAH) and interstitial lung disease (SSc-ILD) patients. Yet, there is risk of post-
transplantation mortality. The objective of this study was to evaluate survival of SSc patients post-lung
transplantation. We secondarily evaluated SSc lung transplant recipient characteristics, and compared post-lung
transplantation survival of SSc patients to non-SSc patients (idiopathic PAH, and ILD).

Methods: A systematic review of MEDLINE, EMBASE, Cochrane Central Registry of Controlled Trials and
CINAHL (all inception to 2012) was performed to identify studies evaluating post-lung transplant survival in SSc
compared to non-SSc patients. Two reviewers independently abstracted study and survival data using a
standardized form.

Results: 226 citations were screened to identify 7 observational studies reporting SSc patients who underwent
single lung, double lung, or heart-lung transplantation. Mean age at transplantations ranged 46-53 years. SSc
post-transplantation survival ranged 69%-91% at 30-days, 69%-85% at 6-months, 59%-93% at 1-year, 49%-
80% at 2-years, and 46%-79% at 3-years. ILD post-transplant survival was 80% at 30-days, 80%-90% at 6-
months, 59%-83% at 2-years, and 69% at 3-years. IPAH post transplant survival was 79% at 30-days, 79%-90%
at 6-months, and 74%-90% at 1-year. The reporting of overlapping cohorts potentially including the same
patients precluded meta-analysis. Causes of death in SSc patients, when reported, included graft failure (n=6),
infection (n=8), cardiac events (n=3), hemorrhagic stroke (n=1), respiratory failure (n=3), malignancy (n=2),
pulmonary hypertension (n=1), complications of bronchiolitis obliterans syndrome (BOS) (n=1), anesthetic
complication (n=1), and scleroderma renal crisis (n=1). There were no reports of recurrence of SSc in the lung
allograft.

Conclusion: SSc survival post-lung transplantation is very good, and improving with time. The short-term and
intermediate-term survival post-lung transplantation are similar to IPAH and ILD patients requiring lung
transplantation. Future researchers should delineate the access process for lung transplantation and report the
occurrence of acute rejection, infection, bronchiolitis obliterans syndrome, renal dysfunction and dialysis,
gastroparesis, and need for tube feeding.
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S.11.4 GENETIC MARKERS OF SUSCEPTIBILITY AND INTERSTITIAL LUNG DISEASE IN SYSTEMIC
SCLEROSIS PATIENTS: AN IMMUNOCHIP STUDY

L. Bossini-CAstillo ', O. Gorlova 2, S. Assassi 2, J.D. Reveille 2, P. Carreira >, C.P. Simeon *, N. Ortego °, L.
Beretta °, N. Hunzelmann ’, R. Hesselstrand %, US GWAS GROUP, SPANISH SCLERODERMA GROUP,
CANADIAN SSC GROUP, EUROPEAN SSC GROUP, UK SCLERODERMA GROUP, IMMUNOCHIP
CONSORTIUM, T.R.D.J. Radstake °, C. Fonseca '°, J. Martin ', M.D. Mayes *

" Instituto de Parasitologia y Biomedicina Lépez-Neyra, IPBLN-CSIC, Granada, SPAIN,’The University of Texas,
Health Science Center and M. D. Anderson Cancer Center, Department of Epidemiolodgy, Houston, USA,’
Hospital Universitario 12 de Octubre, Department of Rheumatology, Madrid, SPAIN,” Hospital Valle de
Hebron,Department of Internal Medicine, Barcelona, SPAIN,® Hospital Clinico Universitario San Cecilio,Unidad
de Enfermedades Sistémicas Autoinmunes, Dep. Internal Medicine, Granada, SPAIN,® Referral Center for
Systemic Autoimmune Diseases Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico di Milano, Milan,
ITALY,” University of Cologne,Department of Dermatology, Cologne, GERMANY,® Lund University, Department
of Rheumatology, Lund, SWEDEN,’ University Medical Center,Department of Rheumatology & Clinical
Immunology, Utrecht, NETHERLANDS,"® Royal Free and University College Medical School,Centre for
Rheumatology, London, UNITED KINGDOM

Objectives: We analyzed 186 known autoimmune risk loci finemapped in the Immunochip custom array with the
aim to identify novel SSc risk loci shared with other autoimmune diseases and to narrow down previously SSc
associated loci. Moreover, we intended to establish firm genetic markers for interstitial lung disease in SSc
patients.

Methods: We genotyped 1,959 SSc cases and 3,582 controls of European ancestry from the United States and
Spain using the Immunochip custom array. Classical HLA alleles, amino acid residues and SNPs imputation
were performed and a fitting model for the association in the HLA region was defined using conditional logistic
regression analyses. In addition, eight SNPs were chosen for replication in 4,017 SSc cases and 5,935 controls
from 6 additional populations of European ancestry, reaching a combined population of 5,876 SSc cases and
9,517 controls. Furthermore, a pulmonary involvement case-case analysis was performed considering the
interstitial lung disease (ILD) status of the SSc patients (determined using HRCT). For this phenotype-specific
analysis, Immunochip genotype data were available for 589 ILD+ SSc patients and 1,333 ILD- SSc patients from
4 European cohorts.

Pooled analysis of the discovery populations with the replication cohorts was performed using the inverse
variance method under a fixed effects model. Significance threshold was established at the genome-wide level
(p < 5x10-8).

Results: We identified a model comprising 6 polymorphic amino acidic positions and 7 SNPs that explained the
observed significant associations in the HLA region. Moreover, we identified 3 novel SSc risk loci showing
genome-wide level associations. These novel loci included: DNASE1L3, SCHIP1 | IL12A and ATGS.
Remarkably, the association of the rs35677470 functional missense variant in the DNASE1L3 locus with the
ACA+ subset of patients is the most significant non-HLA association with SSc revealed to date (p = 2.70x10-32
OR=2.00). In addition, we further refined the area of association for the STAT4, IRF5/TNPO3 loci and related an
observed peak of association in the PXK gene to the novel DNASE1L3 locus. Seven SNPs showed suggestive
p-values in the ILD+ versus ILD- patient analysis and a replication step comprising 497 ILD+ and 853 ILD-
patients is in progress.

Conclusions: This study provided a comprehensive insight into the association of the HLA region with SSc,
identified 3 new SSc susceptibility loci and proposed new candidates for SSc-related ILD.
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Session 12
Pulmonary Arterial Hypertension

S.12.1 PAH: HOW TO MAKE THE RIGHT DIAGNOSIS AT THE RIGHT TIME
O. Distler
Division of Rheumatology, University Hospital Zurich, SWITZERLAND

With the availability of effective targeted therapies for pulmonary arterial hypertension associated with systemic
sclerosis (SSc-PAH), the detection of early stages of SSc-PAH has become a major task for the treating
physicians. The most frequent diagnostic measures used in clinical practice to detect suspected PAH are lung
function tests with DLCO and transthoracic echocardiography. However, while in advanced stages
echocardiography might be a useful tool to suspect PAH, accumulating data show that standard
echocardiography as a single measure is insufficient to detect PAH in early or even preclinical stages. These
findings have let to different initiatives trying to establish recommendations and screening algorithms for the
early detection of SSc-PAH. Recommendations were based on different consensus methods such as Delphi
exercises and the RAND/University of California, Los Angeles consensus methodology. Evidence-based data
were derived from multicenter studies with multivariate regression analysis and resulted in prediction scores
such as the DETECT-score for PAH and the Cochin Risk prediction score for PH. These and other
recommendations and prediction scores will be presented and their use in clinical practice will be discussed in
this presentation. Most importantly, right heart catheterization remains the gold standard for the diagnosis of
PAH
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S.12.2 CHARACTERISTICS OF SYSTEMIC SCLEROSIS PATIENTS WITH PULMONARY HYPERTENSION
AND A PULMONARY CAPILLARY WEDGE PRESSURE >15 IN THE PHAROS REGISTRY

M. Lammi ', L. Saketkoo ', J. Gordon 2, P. Lauto ', V. Steen ®

" Louisiana State University Health Sciences Center, New Olreans, USA? Hospital for Special Surgery, New York, USA?
Georgetown University, Washington DC, USA

Background Systemic sclerosis (SSc) commonly leads to pulmonary hypertension (PH), which may be associated with left
heart disease and an elevated pulmonary capillary wedge pressure (PCWP). Patients in this PH subgroup may have mean
pulmonary artery pressures (mPAP) in proportion to their elevated PCWP (pulmonary venous hypertension, “PVH”) or higher
than expected given their PCWP (“out-of-proportion PH”). It is not known what causes this difference in patients with SSc.
Methods Baseline characteristics from 48 patients in the PHAROS registry who had a PCWP>15 on right heart
catheterization (RHC) were retrospectively analyzed. Characteristics of those who died before 2 years of follow-up (n=10)
were compared to those who were alive at 2 years (n=20). Patients were divided into 2 groups based on their initial RHC
diastolic pressure gradient (DPG=diastolic PAP minus PCWP): PVH (DPG<5mmHg) or out-of-proportion PH (DPG>5mmHg).
Comparisons were made between groups using unpaired t-tests or Chi square. Kaplan-Meier analysis compared survival
and time to first hospitalization.

Results: At baseline, the mPAP was 36.8+11.8 mmHg and the PCWP was 19.4+3.3mmHg. Univariate factors associated with
death prior to 2 years are shown in the table. In multivariate analysis, the only independent factors associated with death
prior to 2 years were lower BMWD (p=0.01) and higher PCWP (p= 0.01). The out-of-proportion PH group (n=26) had higher
baseline mPAP (42.7+13.0 vs. 29.7+3.7mmHg, p<0.0001), DPG (12.7+8.6 vs. 2.9+1.5mmHg, p<0.0001), and pulmonary
vascular resistance (376+235 vs. 204+101 dynes/sec/cm5, p=0.003) compared to the PVH group (n=22). Although there
was no difference in baseline immunosuppression use overall, mycophenolate (MMF) use was less common in the out-of-
proportion PH group (8% vs. 37%, OR 0.15, p=0.027). There were no differences between the PVH and the out-of-proportion
PH groups in age, sex, disease duration, pulmonary function, SSc subtype, or MWD (all p>0.05). There was no difference
in 3-year survival between the 2 subgroups (PVH: 1-year=95%, 3-year=61%; out-of-proportion PH: 1-year=85%, 3-
year=63%, p=0.73). There was a trend towards shorter time to first hospitalization in the out-of-proportion PH group
(p=0.13).

Conclusion: In patients with SSc-PH and a PCWP>15, lower 6MWD and higher PCWP were independently associated with
an increased risk for death within 2 years. In SSc patients with a PCWP>15, those with out-of-proportion PH were less likely
to be on MMF compared to those with PVH. The relationship between MMF and PH in SSc needs further investigation, as
MMF’s anti-fibrotic effects may theoretically decrease pulmonary artery remodeling in these patients.

Table Baseline characteristics in patients dving prior to 2 years of follow up compared to those who survived
for more than 2 years

Parameter Death within 2 vears Survival > 2 vears p value
Age (years) 58.3+15.5 54.1+123 068
Sex (% female) 56% 85% 0.16
SSc disease duration 89+6 8 82+84 0.83
(years)
Scleroderma type (%0)
Limited 40% 55% 0.71
Diffuse 50% 35%
NYHA functional class
/ 30% 73% —005
armwv 70% 27% g
Immunosuppressant use at oo i 4
baseline (% ves) 20% 44% 040
6-minute walk distance . -
Covetors) 18696 366107 p=0.002
Borg Dyspnea Score 5732 27420 p=0.03
Mean pulmonary artery 5 = 008
e (IR 40.0+9.8 32.749.1 p=0.05
Pulmonary capillary 229:43 18,6224 p=0.001

wedge pressure (mmHg)
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S.12.3 RECOMMENDATIONS FOR SCREENING AND DETECTION OF CONNECTIVE-TISSUE DISEASE
ASSOCIATED PULMONARY ARTERIAL HYPERTENSION

D. Khanna ', H. Gladue ) J. F|tzgerald R. Chanmck , L. Chung *, 0. Distler °, D. Furst 2, E. Hachulla ®, M Humbert ’, D.
Langelben &, S. Mathai °, R. Saggars *°, S. Visovatti ', V. McLaughlin

" University of Michigan, Ann Arbor, USA UCLA, Los Angeles, USA° Massachusetts General Hospital, Boston, USA,*
Stanford Untvers:ty, Palo Alto, USA,° University of Zurich, Zurich, SWITZERLAND,® Unlversn‘y Hospital of Lille, Lille,
FRANCE,” University of S. Paris, Paris, FRANCE McGill University, Montreal, CANADA,® John Hopkins University,
Baltimore, USA,™® St. Joseph Hospital, Phoenix, USA

Background: Pulmonary arterial hypertension (PAH) affects up to 15% of patients with connective tissue diseases (CTD) and
is one of the leading causes of mortality in systemic sclerosis (SSc) and mixed connective tissue disease (MCTD). Previous
recommendations were developed as part of larger efforts in PAH and did not provide detailed recommendations in CTD-
PAH.

Objectives: To develop recommendations for screening and early detection of CTD-PAH using rigorous data-driven and
consensus-building methodology.

Methods: We performed a systematic review for the screening and diagnosis of PAH in CTD by searching available
databases. Using the RAND/UCLA methodology, we developed case scenarios followed by 2 stages of voting—first one was
voted anonymously by 10 international experts on 1 (inappropriate) -9 (appropriate) scale and 2nd voting after face-to-face
meeting.

Results: The key recommendations include:

1. All patients with SSc should be screened for PAH.

2. MCTD or other CTD’s with scleroderma features (referred hereon as scleroderma-spectrum disorders) should be screened
similar to patients with SSc.

3. Screening of asymptomatic patients is not recommended for MCTD or other CTD patients without features of scleroderma.
4. RHC is mandatory for diagnosis of PAH.

5. Acute vasodilator testing is not required as part of the evaluation of PAH in patients with SSc, SSc-spectrum disorders, or
other CTDs.

6. Initial screening evaluation in patients with SSc and scleroderma-spectrum disorders include pulmonary function test (PFT)
including diffusion capacity carbon monoxide (DLCO), Transthoracic echocardiogram (TTE), NT- Pro BNP, and DETECT
algorithm if DLCO% < 60% and >3 years disease duration.

7. In SSc and SSc-spectrum disorders, TTE and PFT should be performed on an annual basis or TTE, PFT, and NT-Pro
BNP if new signs or symptoms develop.

Recommendations for RHC for $5¢ and scleroderma-spectrum disorders

hon-invasive test Threshold for RHC Signs or symptoms® required for RHC
TTE TR welocity of 2.5-2 8 mis fes

TR webocity of >2.8 m's No

Rght atrial { FA major dimension =53 mm) or right Mo

ventricular enlargement | Mid cawity RV dimensicn =
35 mm). imespective of TF. welacity

FFTs F/CIDLCO ralio > 1.6 &f'or DLCO <B0L"™" fes

FUC/DLCO ratio >1.8 &for DLCO=60% & NT-Pro MNo
BAP =2 times upper limit of nommal™

Composite measure | Meets DETECT algorithm in patients with DLOO= Mo
0% & giseas: duration= 3 years

* Symptoms: dyspnea onrest or exerise, fatigue, pre-syncopal syncope, chest pain, palpitations, dzzness,
lightheadedness. Signs: Loud pulmonic sound, penpheral edema ™" TTE without overt systelic dysfunction, greater than

grade | diastclio dy=funection or greate than mild mitral or aortie valve discase or evidenee of PH

Conclusions: We provide consensus-based and evidence-driven recommendations for screening and early detection of CTD-
PAH. It is our hope that these recommendations will lead to early detection of CTD-PAH and ultimately improve patient
outcomes.
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S.124 A COMPARISON OF THE PREDICTIVE ACCURACY OF THREE SCREENING MODELS (DETECT V.
ESC/ERS V. ASIG) FOR PULMONARY ARTERIAL HYPERTENSION IN SYSTEMIC SCLEROSIS

Y.J. Hao "2, V. Thakkar "2, W. Stevens ', D. Prior %, C. Rabusa "%, P. Youssef 3, E. Gabbay *, J. Roddy *, J.G. Walker °, J.
Zochling 8, J. Sahhar ’, P. Nash &, S. Lester °, C. Hill °, M. Rischmueller °, S.M. Proudman ', M. Nikpour '

! Department of Rheumatology, St Vincent's Hospital Melbourne, Melbourne, AUSTRALIA? The University of Melbourne
Department of Medicine at St Vincent's Hospital Melbourne, Melbourne, AUSTRALIA? Institute of Rheumatology and
Orthopaedics, Royal Prince Alfred Hospital, Sydney, AUSTRALIA,? Pulmonary Hypertension Service and Department of
Rheumatologg/, Royal Perth Hospital, Perth, AUSTRALIA, ° Department of Rheumatology, Flinders Medical Centre, Adelaide,
AUSTRALIA® The Menzies Research Institute Tasmania, Tasmania, AUSTRALIA,” Department of Rheumatology, Monash
Medical Centre, Melbourne, AUSTRALIA,® Sunshine Coast Rheumatology, Sunshine Coast, AUSTRALIA® Rheumatology
Department, The Queen Elizabeth Hospital, Adelaide, AUSTRALIA, Department of Rheumatology, Royal Adelaide
Hospital, Adelaide, AUSTRALIA

Background and Aim: There is evidence that screening for Pulmonary Arterial Hypertension (PAH) in systemic sclerosis
(SSc) improves outcomes. We compared the predictive accuracy of two recently published SSc-PAH screening algorithms
(DETECT 2013 and Australian Scleroderma Interest Group - ASIG 2012) with the commonly used European Society of
Cardiology / Respiratory Society (ESC/ERS 2009) guidelines.

Method: We included 71 consecutive SSc patients with suspected PAH undergoing RHC. We excluded patients with
FVC<40%. The three screening models were applied to each patient as follows: a positive screen in DETECT was a score of
300+ in ‘step 1’ (FVC/DLCO%, telangiectasia, anti-centromere antibody, NT-proBNP, urate, ECG right axis deviation)
together with a score of 35+ in ‘step 2’ (step 1 points, RA area, tricuspid regurgitant velocity [TRV]) calculated using a
nomogram; a positive screen in the ASIG algorithm was DLCOCORR <70% and FVC/DLCOCORR>=1.8, or NT-
proBNP>=210 pg/ml; a positive screen in the ESC/ERS guidelines was TRV >3.4 m/s, or TRV >2.8-<=3.4 and symptoms, or
TRV <=2.8 m/s and symptoms and additional suggestive echo variables. PAH was defined as mPAP>25 and PCWP<=15
mmHg on RHC. For each model, contingency table analysis was used to determine sensitivity, specificity, positive (PPV) and
negative predictive values (NPV) for PAH. These test properties were also evaluated in an ‘alternate scenario analysis’
where the prevalence of PAH was set at 10%.

Results: RHC revealed PAH in 27 (38%) patients, while 10 patients had WHO group 2 and 3 PH and were excluded from
further analyses. TR jet was undetectable in 3 patients to whom the ESC/ERS guidelines could not be applied; none had
PAH on RHC. Test properties of the three models are summarized in Table 1. Both DETECT and ASIG algorithms performed
equally well with sensitivity and NPV of 100%. However, the ESC/ERS guidelines had NPV of only 90%, missing one case of
PAH. All three models lacked specificity, ranging from 29% to 47.1%. With PAH prevalence set at 10%, the NPV of the
models was unchanged, but the PPV dropped (Table 1).

Conclusion: In this cohort, the DETECT and ASIG algorithms out-perform the ESC/ERS guidelines, detecting all patients with
PAH. The specificity of all models is low, as may be expected in a screening test. The ESC/ERS guidelines have limitations
in the absence of a TR jet. Ultimately, the choice of SSc-PAH screening algorithm will depend on cost and ease of
application.

Table 1. Comparison of the performance of DETECT v. ESC/ERS v. ASIG screening models for S5c-
PAH

PAH prevalence set at 10%

DETECT ESC/ERS ASIG DETECT ESC/ERS ASIG

n=51 n=58 n=61 n=561 n=58 n=561

Sensitivity 100% 96.3% 100% 100% 96.3% 100%
(95% CI) (87.2-100) (81-99.9) (87.2-100) (34.1-100) (34.1-100) (34.1-100)

Specificity 35.3% 25.0% 47.1% 35.3% 29.0% 47.1%
(95% CI) (19.7-53.5) (19.7-53.5) (29.8-64.9) (23.8-50.4) (12.5-36.8) (35.4-62.9)

PPV 55.1% 54.2% 650% 14.7% 13.1% 17.4%
(95% CI) (40.2-69.3) (39.2-68.6) (44.3-74.3) (5.6-29.2) (4.9-26.3) (6.8-34.5)

NPV 100% 90.0% 100% 100% 99.7% 100%
(55% CI) (63.1-100) (55.5-99.7) (79.4-100) (83.2-100) (73.5-100) (87.2-100)
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S.12.5 CLINICAL SUBTYPE AND AUTOANTIBODIES BOTH HELP PREDICT PULMONARY ARTERIAL
HYPERTENSION, BUT AUTOANTIBODIES ARE STRONGER PREDICTORS OF DEVELOPING
SECONDARY PULMONARY HYPERTENSION

M. Mohile , M. Lucas , T. Medsger , R. Domsic
University of Pittsburgh, Pittsburgh, USA

PURPOSE: Our objective was to assess whether clinical subtype (limited versus diffuse skin) or antibody is a stronger
predictor of pulmonary hypertension (PH) development.

METHODS: From our prospectively enrolled institutional SSc databank we performed a cross-sectional study of SSc
patients seen between 1.1.2000 and 31.12.2009. PH was defined as a mean pulmonary artery pressure (PAP) > 25 mmHg
on right heart catheterization (RHC) or echocardiogram with PAP > 45 and diagnosed by a cardiologist. PH was classified as
pulmonary arterial hypertension (PAH), or “secondary” PH from heart (PH-heart) or interstitial lung disease (PH-ILD).
Patients with PH not related to SSc were excluded. Antibody testing was performed for nine SSc-antibodies by
immunofluorescence, immunodiffusion and immunoprecipitation. Separate logistic regression models were created to
perofrmed whether antibody or clinical subtype were predictors of PAH and secondary-PH (PH-heart + PH-ILD). To answer
this targeted question age at initial visit, gender, clinic subtype and antibody were included in the models using a cut-off of p
< 0.10. Interactions were assessed.

RESULTS: 13 patients were excluded. Of the 1,152 SSc patients included, 80% were female, 91% Caucasian, the mean
age at first visit was 51 + 13 years, and 56% had limited SSc. 97% had complete antibody testing. 197 (17%) had PH.
There were 113 (10%) with PAH, 23 (2%) with PH-heart and 61(5%) with PH-ILD. 81% were RHC confirmed. Antibody
distribution was 20% anti-centromere (ACA), 18% anti-Scl70, 24% anti-RNA polymerase lll, 6% anti-U1RNP, 8% anti-Th/To,
4% anti-PM/Scl, 3% anti-U3RNP, 2% anti-U11/U12 RNP, 1% anti-Ku and 11% with other antibodies on immunoprecipitation.
The final model for PAH is shown in Table 1 and for secondary-PH in Table 2. As testing for Th/To and U3BRNP are not
readily available, and these are grouped in published literature as a “positive nucleolar ANA”, they were combined. On final
multivariable analysis age, limited skin, and Th/To or UBRNP (positive nucleolar ANA) were predictors of PAH, with clinical
subtype and these antibodies having similar odds ratios.

For secondary-PH increasing age, male gender, and anti-U11/12 positivity increased the risk, while ACA-positivity decreased
the risk. Limited skin disease was a weaker predictor for secondary-PH, and was excluded from the multivariable model
when stricter criteria (p< 0.05) were used.

CONCLUSIONS: Both clinical subtype and Th/To or U3SRNP antibodies are important, nearly equivalent predictors of PAH.
However, age, gender and antibodies were clearly stronger predictors of risk for developing secondary-PH then clinical
subtype.

Table 1: Multivariable Predictors of PAH

Odds Ratio
(95% Confidence Interval)

Age (years) at initial visit < 0.0001
<35 "

3544 0.88 (0.37 —2.10)

4554 1.07 (0.48 — 2.42)

55-64 2.11 (0.94 — 4.73)

=65 3.64 (1.64 — 8.07)
Limited cutaneous involvement 2.74 (1.67 — 4.48) = 0.0001
Th/To or U3RNP positive (nucleolar ANA) 2.66 (1.61 —4.41) = 0.0001

Table 2: Multivariable Predictors of Secondary PH

Odds Ratio
(95% Confidence Interval)

Age (years) at initial visit 0.03
< 35 —
35-44 1.23 (0.42 — 3.59)
45-54 1.95 (0.72 — 5.29)
55-64 2.70 (0.98 — 7.43)
=65 3.53 (1.25 — 9.97)
Male 2.18 (1.32 — 3.59) < 0.002
Anti-U11/U12 RNP positive 1.51 (0.93 — 2.45) 0.02
ACA 0.27 (0.11 — 0.67) 0.004
Limited cutaneous involvement 3.12 (1.17 — 8.34) 0.09
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S.12.6 PROGNOSTIC VALUE OF NT-PROBNP IN SYSTEMIC SCLEROSIS PATIENTS WITHOUT
PULMONARY HYPERTENSION

M. Antivalle, M. Battellino, M.C. Ditto, M. Chevallard, A. Mutti, A. Batticciotto, V. Varisco, F. Rigamonti, F. Atzeni, P. Sarzi-
Puttini

Rheumatology - L.Sacco University Hospital, Milano, ITALY

BACKGROUND: NT-proBNP has a recognized role as a diagnostic and prognostic marker in systemic sclerosis (SSc)-
associated pulmonary arterial hypertension (PAH) (1). However, NT-proBNP levels are known to increase in a number of
pathologic conditions potentially affecting the prognosis SSc patients (2).

AIM OF The STUDY: to assess the prognostic value of raised NT-proBNP in SSc patients without PAH.

MATERIALS AND METHODS: 92 (88 F 4 M) SSc patients (limited 78, diffuse 14) were analyzed. Patients with right heart
cath-confirmed PAH, severe valvular heart disease or LV systolic disfunction (EF < 55%) were excluded from the study, with
inclusion of patients with borderline PAPs at cardiac echo but cath mean pulmonary arterial pressure < 25 mmHg. The
patients were divided in two groups according to NT-proBNP levels <=400 pg/mL (BNP-L, N=74) or > 400 pg/mL (BNP-H,
N=18). Baseline variables were compared by analysis of variance or chi-square statistics. Survival analysis was performed
by Cox proportional- hazard regression.

RESULTS: Mean age at entry was 57.58 + 13.27 yrs. Mean echo pulmonary arterial pressure was 30.55+7.66 mmHg.
Average NT-proBNP levels were 261.63 pg/mL (range 5 — 3129). Mean age (67.7+8.75 vs. 55.12+13.06, p=0.000), PAPs
(36.86+5.91 vs. 28.91+6.47, p=0.000), the prevalence of diffuse SSc (33.3% vs 10.8%, p=0.027), clinically significant
interstitial lung involvement (55.6% vs. 20.3%, p=0.006), mRSS (13.71+£11.47 vs 4.50+6.23) and the percentage of patients
with active digital ulcers (50.0% vs. 18.9%, p=0.010) were significantly higher in BNP-H patients. BNP-H patients had lower
mean DLCO (61.30+19.58 vs 76.17+18.63, p=0.025), walked a significantly shorter distance at BMWT (259.45+142.11 vs.
368.15+107.58, p=0.005), and showed lower mean hemoglobin levels (11.78+1.29 vs 12.75+1.30, p=0.007). Mean serum
creatinine and VAS scores (RP, Dyspnea, Gl involvement) were not different between the 2 groups (p > 0.05). During follow-
up (mean FU time 7.50+2.49 yrs) 12 patients died, 8 in the BNP-H group and 4 in the BNP-L group. In Cox analysis, only
NT-proBNP levels and ILD presence were included in the regression model. Survival probability was significantly lower in
BNP-H patients (p=0.0025).

Fig. 1 - Survival probability in BNP-L and BNP-H patients (Cox regression)
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CONCLUSION: high levels of NT-proBNP are associated with increased mortality in SSc patients even in the absence of
overt pulmonary arterial hypertension. Our findings lend further support to the inclusion of NT-proBNP dosage in the periodic
screening algorithms of SSc patients.

REFERENCES:

1. Williams MH. et al. Eur Heart J. 2006;27:1485-94

2. Choi HJ. et al. Clin Rheumatol 2008; 27:437—442
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Special Lecture

DESSCIPHER, A JUMP IN THE FUTURE
U. Mueller-Ladner
Rheumatology and Clinical Immunology, University of Giessen/Kerckhoff-Klinik, Bad Nauheim, GERMANY

DeSScipher aims at improving clinical practice in the management of SSc for which no orphan drug is available.
Over a three-year period, building upon the expertise of a multidisciplinary experienced consortium combining
clinicians, physicians, biostatisticians, biologists and chemists, DeSScipher will provide a systemic approach to
SSc. This approach isbased on five observational trials including different dimensions of the SSc disease: from
early detection to severe complications, from child to adult patients, different organ levels (lung, heart) and
integrates all generated outputs at the complexe level of the SSc disease. This project is comparing the
outcomes of different preventive measures and treatments in terms of efficacy of off-label drugs and of adverse
events from the early phase to severe phases of the SSc-associated diseases. DeSScipher will define
appropriate outcome measures (OM) in SSc management. It includes several key experts - experienced in
working together - from the EUSTAR consortium with more than 150 expert centres and 9000 well controlled and
documented patients. Consequently, it is the aim of the DeSScipher project to improve clinical practice in the
management of SScoccuring in adults but also in children by relying on the activities of the EUSTAR consortium.
The concept of DeSScipher is using the EUSTAR long-term databank MEDSonline (Minimal Essential Data Set),
the EUSTAR biobank and a preliminary diagnostic tool VEDOSS and to analyse and extend these data to shed
light on specific molecular, genetic and functional details of SSc pathophysiology ranging from the early
inflammatory phase to alterations of the vascular architecture to the clinically overt fibrosis of the connective
tissues of the skin and internal organs. To facilitate the approach of DeSScipher, five observational trials are
running to cover the disease evolution phases from early diagnosis such as digital ulcers and hand arthritis to
the associated morbidity-driving pathologies such as interstitial lung disease, pulmonary hypertension or left
heart disease. For this purpose, DeSScipher compares different scenarios: preventative measures and/or
treatments to define appropriate primary and secondary outcome measures in order to evaluate the
effectiveness as well as the adverse effects of the off-label candidate drugs and orphan drugs. For that purpose,
the MEDSonline database as the biggest database in the field of an orphan rheumatic disease and the EUSTAR
biobank have also been made available for and implemented by DeSScipher. DeSScipher will also serve as
prototype approach for all other orphan diseases in the field of rheumatology and clinical immunology with
similar problems in recruiting and documenting patients for testing novel drugs and establishing validated
general international recommendations. Interested to contribute ? Visit the booth at the 3rd WSC or our website
www.desscipher.eu or mail desscipher@med.uni-giessen.de

Funded by the 7FP of the EU and - in part - by EUSTAR/EULAR
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PS01 DECREASE OF BRACHIAL ARTERY ENDOTHELIAL-DEPENDENT FLOW-MEDIATED DILATION
CHARACTERIZES VERY EARLY SYSTEMIC SCLEROSIS (VEDOSS) PATIENTS.

S.L Bosello ', A. Di Giorgio %, F. Foti ', G. De Luca ', M. Bocci ', F. Parisi ', A. Capacci ', G. Berardi ', M. Rucco
, M. Correra ', G. Canestrari ', A. Santoliquido 2, G. Ferraccioli '

" Division of Rheumatology, Catholic University of the Sacred Heart, Rome, ITALY? Division of Angiology,
Institute of Internal Medicine, Catholic University of the Sacred Heart, Rome, ITALY

Background: Endothelial dysfunction is a key feature of systemic sclerosis (SSc) preceding and potentially
contributing via tissue ischemia to the widespread 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 dysfunction 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 divided 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 immunological 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:6.916.3% vs HS:18.6+7.0% and RP:10.215.2%;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(VEDOSS: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 compared to healthy controls, primary RP and VEDOSS
patients (SSC:3.844.6% 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 compared 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 levels 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 particular in SSc and VEDOSS patients,
suggesting a contemporary impairment of microvascular 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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PS02 DIAGNOSTIC STANDARDS FOR CHILDREN WITH RAYNAUD’S PHENOMENON

T. Constantin ', C. Pain 2, N. Toplak ®, M. Moll , I. Konert ®, D. Piotto ®, N. Aktay ’, D. Nemcova &, P. Hoeger °,
VR - -
M. Cutolo °, V. Smith ", I. Foeldvari

" Semmelweis University, Budapest, HUNGARY? Alder Hey Children Hospital, Liverpool, UNITED KINGDOM;®
University Children Hospital Ljubljana, Ljubljiana, SLOVENIA;* University Childrens Hospital Tuebingen,
Tuebingen, GERMANY,” Universitatsklinikum Hamburg-Eppendorf, Hamburg, GERMANY,® Universidade
Federal de Sao Paulo, Sao Paolo, BRAZIL,” Sultan Suleyman Education and Research Hospital, Istanbul,
TURKEY,® Children Hospital Prague, Prague, CZECH REPUBLIC,’ Wilhelmstift Hospital for Sick Children,
Hamburg, GERMANY, 0 University Medical School of Genova, Genova, ITALY," Gent University Hospital,
Ghent, BELGIUM,"? Hamburger Zentrum fur Kinder- und Jugendrheumatologie, Hamburg, GERMANY

Background: Raynaud’s phenomenon (RP) can be the first symptom of a connective 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 currently no
guidelines or agreed management strategies amongst Paediatric Rheumatologists on how to differentiate
primary from secondary RP or how often patients require evaluation.

Objectives: To develop consensus standards for good clinical practice for children with RP.

Methods: A consensus meeting was organized in the frame of the PRES scleroderma 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 antibodies (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 specific 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 protocol
(www.juvenile- scleroderma.com).

8. ANA-positive patients, who have no disease specific antibody but have positive 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 practice 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, G.T., 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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PS03 ANTI-ENDOTHELIAL CELL ANTIBODIES AS BIOMARKER OF SEVERE VASCULAR
MANIFESTATIONS IN SYSTEMIC SCLEROSIS

C. Mufioz Vahos ', C. Goldenstein-Schainberg 2, V.S. Viana 2, S. Carrasco % E.P. Leon ? E. Bonfa 2, G.
Vasquez ', P.D. Sampaio-Barros *

" Division of Rheumatology, Facultad de Medicina, Universidad de Antioquia, Medellin, COLOMBIA? Division of
Rheumatology, Faculdade de Medicina da Universidade de Sao Paulo, Sdo Paulo, BRAZIL

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 hypertension 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 cellular 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 manifestations (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 significantly 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 IlgG-AECA with major vascular events introduces these antibodies as
an important serological biomarker for vascular disease severity in systemic sclerosis.
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PS04 NAILFOLD VIDEOCAPILLAROSCOPY AND OTHER PREDICTIVE FACTORS ASSOCIATED WITH
NEW DIGITAL ULCERS IN SYSTEMIC SCLEROSIS: RESULTS FROM THE CAP STUDY

M. Cutolo ', A. Herrick 2, O. Distler 3, M. Becker *, E. Beltran °, P. Carpentier ®, C. Ferri ’, M. Inang ®,
P. V. lachoyiannopoulos ° H. Chadha-Boreham ', E. Cottreel '°, T. Pfister '°, D. Rosenberg '°, J. Torres '°,
V. Smith

" Genova University, Rheumatology, Genova, ITALY,” University of Manchester, Rheumatology, Manchester,
UNITED KINGDOM,? University Hospital Zurich, Fz’heumatology, Zurich, SWITZERLAND,* Charité University
Hospital, Rheumatology and Immunology, Berlin, GERMANY,” Hospital la Fe, Valencia, SPAIN,® La Tronche
Hospital, Vascular Medicine, Grenoble, FRANCE,” University of Modena & Reggio E., Rheumatology, Modena,
ITALY,® Istanbul University, Rheumatology, Istanbul, TURKE Y,° Athens University, Pathophysiology, Athens,
GREECE,”® Actelion Pharmaceuticals Ltd., Allschwil, SWITZERLAND,"'Ghent University Hospital,
Rheumatology, Ghent, BELGIUM

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 predicting DU (1-4).

Objective: To identify NVC variables and other factors which predict the occurrence of new DU in SSc patients.

Methods: International, prospective, cohort study in SSc patients, with two strata: 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 1I-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 bootstrap 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 multicenter 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

PAGE 51



3" Systemic Sclerosis Abstract Book February, 6-8, 2014
World Congress Rome, Italy

PS05 MICRORNA-34A AND MICRORNA-155 IN RAYNAUD PHENOMENON: POSSIBLE EPIGENETIC
BIOMARKERS OF ENDOTHELIAL DYSFUNCTION IN SYSTEMIC SCLEROSIS.

S. Alivernini, S. Bosello, G. De Luca, M. Bocci, S. Canestri, F. Foti, C. Di Mario, B. Tolusso, G. Ferraccioli
Division of Rheumatology, Catholic University of the Sacred Heart, Rome, ITALY

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 inflammation. 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 cohorts: 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 gPCR on PBMCs. To identify miR-34a
HumanTargetScan cross-referenced was employed. Identified targets were verified by gPCR. 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
expression 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 significantly 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 differentiates 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, characterize 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 associated RP.
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PS06 PHOSPHODIESTERASE-5 INHIBITORS FOR THE TREATMENT OF SECONDARY RAYNAUD’S
PHENOMENON: SYSTEMATIC REVIEW AND META-ANALYSIS OF RANDOMIZED TRIALS
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" Clinical Pharmacology Unit, Grenoble University Hospital, Grenoble, FRANCE? Univ. Grenoble-Alpes,
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Rheumatology Department, Hopital Cochin & Univ Paris Descartes, Paris, FRANCE,® Klinik Il fur Innere
Medizine, Uniklinik Koln, Koln, GERMANY

Introduction. Recent controlled trials have assessed the efficacy of phosphodiesterase-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 Medline, Embase, Web of Science,
the Cochrane Central Register of Controlled Trials). Only double-blind, randomized, controlled trials (RCTs) were
included. Study selection 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 ischaemic attacks by -0.49 [-0.71;-0.28] (p<0.0001), and daily duration of RP attacks by -14.62 [-
20.25;-9] min (p<0.0001).

Conclusion. This meta-analysis shows that PDE-5 inhibitors significantly improve 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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PS07 CHARACTERIZATION OF LOWER LIMB CUTANEOUS ULCERS IN SYSTEMIC SCLEROSIS: THE
ANALYSIS OF 554 LESIONS
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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 characterized 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 cutaneous 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 secondary 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 1.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 significantly 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 disease duration (p<0.000).

Conclusions: Our data indicate that lower limb lesions have often a multifactorial 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.

Peripheral arterial disease (haemodinaminacally 17 (28.3%)
significant)

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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PS08 CLINICAL FEATURES AND CHARACTERISTICS OF PATIENTS WITH DIGITAL ULCERS (DU) IN
SYSTEMIC SCLEROSIS (SSC) IN THE CZECH REPUBLIC: DATA FROM THE DUO REGISTRY.

R. Becvar ', M. Matucci-Cerinic 2, C.P. Denton ®, B. Schwierin *, C. Du Roure *, D. Rosenberg *, M. Scott *, T.
Krieg °, L. Guillevin ®

" Institute of Rheumatology, Prague, CZECH REPUBLIC,? University of Florence, Florence, ITALY,® Royal Free
Hospital, London, UNITED KINGDOM,* Actelion Pharmaceuticals Ltd., Allschwil, SWITZERLAND,’ University of
Cologne, Cologne, GERMANY,® Hépital Cochin, Paris, FRANCE

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 requiring systemic antibiotics
(19.8%), and rarely osteomyelitis (6.2%). At enrolment 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 Germany but lower
than in France, UK and ltaly. Sympathectomy, debridement, and surgical amputation were performed much
more often compared to Germany, France, UK and Italy. When evaluating complications, gangrene was more
frequent in Czech patients compared to the four countries. Occurrence of soft tissue infection requiring
antibiotics was similar only with the ltalian population. Treatment 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 characteristics, 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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PS09 PREDICTORS OF DIGITAL ULCERS IN PATIENTS WITH SECONDARY RAYNAUD PHENOMENON:
CORRELATION BETWEEN CLINICAL AND HEMODYNAMIC FEATURES, CAPILLAROSCOPY,
ENDOTHELIUM DYSFUNCTION AND ANGIOGENESIS BIOMARKERS.
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! Servigco de Angiologia e Cirurgia Vascular HSA CHP, Porto, PORTUGAL,? Unidade 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 endothelium, 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, autoimmuneserological 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). Comparison and distribution between groups were performedusing Kruskal-Wallis test. The Mann-Witney
test was used to compare continuous variables wit nominal 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 differences
(P0.001) between early and late pattern (P 0.007) 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 reducedFMD 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 angiostatic 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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PS10 IONTOPHORESIS OF TREPROSTINIL AS A TREATMENT OF ISCHEMIC DIGITAL ULCERS IN
SYSTEMIC SCLEROSIS: A PROOF-OF-CONCEPT STUDY

M. Roustit ', F. Gaillard-Bigot ', S. Blaise *°, F. Stanke-Labesque *, C. Cracowski ', C. Seinturier ®, J.-F. Jourdil
, B. Imbert ®, P.H. Carpentier 23 J.-L. Cracowski "2

" Clinical Pharmacology Unit, Grenoble University Hospital, Grenoble, FRANCE? Univ. Grenoble-Alpes,

Grenoble, FRANCE,®> Vascular Medicine Department, Grenoble University Hospital, Grenoble, FRANCE,*
Laboratory of Pharmacology, Grenoble University Hospital, Grenoble, FRANCE

Objectives. Ischemic digital ulcers (DUs) are a complication of systemic sclerosis (SSc). Intravenous prostanoids
are the only approved treatment for active DUs but they induce dose limiting side effects. lontophoresis 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 incremental dose studies in healthy subjects.

Methods. Three consecutive studies were conducted: first, twelve healthy volunteers 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/cm? in healthy subjects (AUCO0-4h were 29703123460 and
18426+18365%BL.min, respectively; P=0.006) as well as in SSc patients (AUC0-4h were 47826143941 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.
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PS11 EVALUATION OF THE EFFICACY OF SILDENAFIL ON TIME TO HEALING IN PATIENTS WITH
SCLERODERMA AND ISCHAEMIC DIGITAL ULCERS (SEDUCE): PATIENTS’ CHARACTERISTICS
AT BASELINE.

E. Hachulla ', P. Carpentier 2 C. Agard ® E. Chatelus *, P. Jego ® L. Mouthon ©, V. Queyrel 7 A.L Fauchais 8, U.
Pasturel-Michon °, P.Y Hatron ', P. Clerson "°

" Médecine Interne, CHRU Lille, Lille, France,” Médecine Vasculaire, CHU Grenoble, Grenoble, France,’
Meédecine Interne, Hépital Hétel Dieu, Nantes, France,* Rhumatologie, Hbpital Hautepierre, Strasbourg, France,’
Médecine Interne, CHR Rennes Sud, Rennes, France,’ Médecine Interne, Hopital Cochin, Paris, France,’
Médecine Interne, CHU Nice, Nice, France,® Médecine Interne, CHU Limoges, Limoges, France,® Médecine
Vasculaire, Hbpital Saint Joseph, Paris, France," Orgameétrie Biostatistiques, Roubaix, FRANCE

Background/Objective: Intravenous iloprost is usually considered in the treatment 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 treatments were collected at baseline.

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 interstitial lung disease (extensive in 8), 4
had history of renal crisis, and 2 had pulmonary 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.

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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PS12 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, Department 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 includes 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 61x5 years, mean disease
duration 75 years). At the beginning of the observation (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 regions. 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 remove 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 TO and T1 in the ROIs created at the
level of the ulcer area (TO 42.54 PU, T1 58.91 PU, respectively, p=0.04), while no statistically significant
diffenence of BP was observed between TO 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 TO
(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 quantifiable and objective evaluation of perfusion of the ulcer area during
treatment.

Bibliografia: 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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PS13 PULMONARY FIBROSIS INDUCED BY BLEOMYCIN IS DRIVEN 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, Sao 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 TGFB- in experimental model of pulmonary
fibrosis induced by bleomycin (BLM).Methods :For induction of pulmonary fibrosis, groups of male mice C57BI/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,
immunohistochemistry and histomorphometry. All experimental procedures were performed according to the
guidelines of the Ethical Committee of the Faculty of Medicine of University of Sdo Paulo (FMUSP), Sao 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 between early and late stages
(2.27+0.67 vs. 9.7410.67; p<0.001). An increase in TGF-$ expression was observed in early stage of pulmonary
fibrosis when compared 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
COLII 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<0.0003). Conclusion:The higher amounts of COLV and TGF- that
we observed in the last stage of pulmonary injury produced by BLM probably are important components 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.
Financial Support: FAPESP, CNPq
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PS14 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, Sao 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 immunity 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 compromising, 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 |, Ill and V deposit in pulmonary interstitium was evaluated by immunofluorescence and
quantified by image analysis using the software Image-Pro Plus 6.0. IL17+ cells were immunostained by
immunohistochemistry 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 between limited and diffuse SSc. However, in both SSc forms,
collagen | was higher expressed than collagen Il 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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PS15 DOES MYCOPHENOLATE MOFETIL (MMF) HAVE AN EFFECT ON PULMONARY
HEMODYNAMICS? OBSERVATIONS FROM THE PULMONARY HYPERTENSION ASSESSMENT
AND RECOGNITION OF OUTCOMES IN SCLERODERMA (PHAROS) COHORT

L. Saketkoo 1, M. Lammi 1, J. Gordon 2, P. Lauto 1, V. Steen ®

" Louisiana State University Health Sciences Center, New Orleans, USA? Hospital for Special Surgery, New
York, USA,? Georgetown 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
immunosuppressant (IS) drugs, particularly mycophenoloate mofetii (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 developed 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 capillary wedge pressure (PCWP) (Table 1). 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 2). In the group as a whole, MMF (p=0.046) and SSc subtype (p=0.01) were
the only independent 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 differences in age, FVC, or disease duration. These data suggest that MMF could potentially play a
role in pulmonary artery remodeling and modifying the severity of PH. These findings warrant prospective
controlled investigations of MMF in SSc PH.

Table 1. Comparison between $5¢ patients on No IS medications and MMF at time of first RHC. Table 2. Comparisen of patients on MMF by limited and diffuse subtypes.
Continuous variables are reported as median, interquartile range; categorical values are proportional.

l¢S5c on MMF | dcSSc on MMF p Value

Nols MMF p Valug n 14 pe]
L 203 39 Age 57.5(50,63.8) s1(40,63) | o285
Age 50(52,68) 54(47,63) “0.0143 PSP P pr= TG
- (3 female) % % 1

Sex (3 female] 84% 5% 06491 Time From 1%65c

N i) Lmited S5 | 148 (71%) 14 (35%) | *<0.0001 symptom (years) | S4(89153))  41(2688) i

Time from 17 55 , . . Duration of MMF .

co | 120532000 | 69302030 | *0.0004 : 047(01816) | 055(0451.2)|  0.9694

Symptom (years) prior to RHC

AP B3R84) | 29053 | ‘000 i S e ] Rl

PVR 355 (242692) | 222(162.344) | *0.0006 S B

PCWP 11(8,14) 11 (9,15) 0703 Sfaic ‘ 3% ‘ 65% ‘ 0.1014

FVC 78.1(64,38) 689 (48,24) *0.0298 AP 29 (26.36) 29.0(25.35) 0.7507

TLe 76506693 | 628(47.80) | *0.0002 VR 134 140466 | 222 (166,340) 0.7485

FEVIEVC 81(75,87) 87(8163) | “0.0043 powe 115 (9.8,16.5) 110315 | 07621

DLCO 37.5 (30,50 34.3(28,29) 0.0529 :

FVC.0LCO 194(16,2.4) 185(1.4,2.5) 0.6508 FVC 75.9(57.2,90.0) | 61.7 (45.5,76.2) 0.1033

BMWD 338.3(238428) | 396.2 (343475) | *0.0298 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 204(1.4,2.8) 1.73{1.2,2.3) 0.5168
MWD 417.1(362502) | 3885 (241.866) |  0.3384
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PS16 DEVELOPMENT OF A COMPOSITE OUTCOME MEASURE FOR SYSTEMIC SCLEROSIS-RELATED
INTERSTITIAL LUNG DISEASE

E. Volkmann ', N. Li 2, D. Tashkin ', D. Furst ', R. Elashoff 2

! University of California, Los Angeles, Department of Medicine, Los Angeles, USA? University 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 comprehensive 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 treatment versus placebo in 158
patients with SSc-ILD, we entered the following outcome variables into a multivariate regression model to
determine which variables had a significant treatment effect at 12 months: change in FVC, TLC, Quantitative
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 between 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
demonstrated a significant treatment effect favoring cyclophosphamide (R2=0.3;3=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;3=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 cyclophosphamide 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.
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PS17 LUNG ULTRASOUND FOR DETECTING INTERSTITIAL LUNG DISEASE IN PATIENTS WITH
SYSTEMIC SCLEROSIS

R. Lopez Martinez ', R. Hassan ', L. Lubertino %, V. Cosentino ', M. Barth %, C. Saenz °, M. Binda 2, S. Montoya',
E. Kerzberg

" Servicio de Reumatologia. Hospital J.M. Ramos Mejia, Buenos Aires, ARGENTINA,? Servicio de

Radiodiagndstico. Hospital J.M. Ramos Mejia, Buenos Aires, ARGENTINA,? Servicio de Neumonologia.
Hospital J.M. Ramos Mejia, 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 number 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 specificity of 90%.

Conclusions

Lung ultrasonography is a valid method for the detection of ILD in SSc. lts high sensitivity and negative
predictive value make it a powerful screening 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 parenchymal infectious
sequelae
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PS18 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, Universitat Autonoma de Barcelona,
Barcelona, SPAIN

Objectives: To describe the characteristics of patients with Interstitial Lung Disease 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 retrospective observational study. ILD
diagnosis was based in high-resolution computed 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 patients (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 basal 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 defined 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 inflammatory myopathy and less peripheral
vascular disease and gastrointestinal involvement. 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 immunologic
profile.
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PS19 LONG TERM FOLLOW-UP AFTER INTRAVENOUS CYCLOPHOSPHAMIDE PULSE THERAPY FOR
SCLERODERMA INTERSTITIAL LUNG DISEASE: RESULTS OF A SINGLE CENTER EXPERIENCE

A. Balbir-Gurman ', M. Yigla 2, L. Guralnik 3, A. Rozin ', K. Toledano ', D. Markovits ', E. Hardak 2, A.
Solomonov %, R. Beshara ', A. Dagan ' M. Nahir ', Y. Braun-Moscovici '

" B. Shine Rheumato/ogéy Unit, The Bruce Rappaport Faculty of Medicine, Technion, Rambam Health Care
Campus, Haifa, ISRAEL,” Division of Pulmonary Medicine, The Bruce Rappaport Faculty of Medicine, Technion,
Rambam Health Care Campus, Haifa, ISRAEL,® Department 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 artery 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 duration, 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 reactivation 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 features (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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PS20 PULMONARY ARTERIAL HYPERTENSION (PAH) IN A CONTEMPORARY DRUG REGISTRY:
RESULTS OF THE VOLT STUDY WITH AN EMPHASIS ON PAH ASSOCIATED WITH CONNECTIVE
TISSUE DISEASE (CTD).

J J.L. Vachiéry ', J. Langley ?, A.J. Peacock 3, O. Sitbon *, N. Galie °

" CcUB - Hépital Erasme, Brussels, Be/gium,2 GSK Pharmaceuticals, Brentford, United Kingdom,3 Western Infirmary,
Glasgow, United Kingdom," Université Paris Sud, Le Kremlin-Bicétre, France,® University of Bologna, Bologna, Italy

VOLT (VOL-ibris Tracking) was an observational, multicenter registry, collecting 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 ambrisentan 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 1. 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% Cl: 1.5%,2.7%) and the CTD
population (2.8% (95% Cl: 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 population. 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 1: Baseline Demographics

Characteristic Overall Population (n=998) CTD population (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
Heritable PAH 8 (<1%) Sclerosis (CREST) 124 (52%)
PAH associated with Systemic Lupus
underlying diseases 418 (42%) Erythematosus 26 (11%)
Missing 126 (13%) Mixed CTD 18 (8%)
Missing 70 (29%)
Baseline Functional Class N=990 N= 235
I 22 (2%) 5 (2%)
Il 258 (26%) 65 (28%)
1] 642 (65%) 148 (63%)
v 68 (7%) 17 (7%)
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PS21 AUTOANTIBODY PROFILE IN SYSTEMIC SCLEROSIS ASSOCIATED PULMONARY
HYPERTENSION

V. Sobanski ', S. Nihtyanova ', B. Lynch ', B. Schreiber 2, J. Harvey °, C. Handler 2, C. Denton ', G. Coghlan 2

" Centre For Rheumatology and Connective Tissue Diseases - Royal Free Hospital - University College London, London,
UNITED KINGDOM,? National Pulmonary Hypertension Unit - Royal Free Hospital - University College London, London,
UNITED KINGDOM,? Department 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 (missing data in 86 patients).

Results. The distribution of ANA among SSc-PH patients was as follows: anticentromere antibody (ACA) 39%, anti-
topoisomerase | (ATA) 12%, anti-RNA polymerase Il (ARA) 6%, anti-UTRNP 6%, anti-U3RNP 5%, anti-PM/Scl 3%, anti-
Th/To 3%. Seven percent of patients had multiples specificities or anti-dsDNA or anti-Ro/SSa alone. Fifteen percent were
ANA positive in immunofluorescence 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 negative had the highest means of age at PAH diagnosis;
patients with anti-USRNP 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 negative patients (p=0.091). No other significant difference in hemodynamic characteristics was found between
PAH-SSc patients.

Conclusion. PAH was the cause of PH in more than half of patients with ACA, anti-USRNP 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. Lefévre 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
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PS22 RELEVANCE OF THE 6-MINUTE WALKING TEST IN ASSESSING THE SEVERITY OF
PULMONARY ARTERIAL HYPERTENSION ASSOCIATED WITH SYSTEMIC SCLEROSIS,
WITHOUT INTERSTITIAL LUNG DISEASE

S. Sanges ', D. Launay ' 0. Sitbon 2, E. Hachulla ', L. Mouthon *, L. Guillevin ®, L. Rottat , P. Clerson *, J.F.
Cordier °, G. Simonneau %, M. Humbert

" Service de Médecine Interne, Centre de Référence de la Sclérodermie Systémique, Hopital Claude Huriez,
CHRU, Lille, France,? Service de Pneumologie, DHU Thorax Innovation, Hépital Bicétre, AP-HP, Le Kremlin-
Bicétre, France,’ Service de Médecine Interne, Centre de Référence des Vascularites et de la Sclérodermie
Systémique, Hépital Cochin, Paris, France,* Orgamétrie, Roubaix, France,’ Service de Pneumologie, Centre de
Référence des Maladies Pulmonaires Rares, Hospices Civils de Lyon, Lyon, FRANCE

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 comorbidities caused by the
underlying systemic disease may be confounding factors. Moreover, no study has evaluated the correlation
between the BMWT 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 BWMT (total distance, HR and deltaHR,Sa02 and deltaSaO2, Borg score), the RHC (mRAP, mPAP, sPAP,
dPAP, CO, CI, PVR, TPR, systolic stroke volume), the PFT (FEV1, FVC, TLC, DLCO/VA, Pa0O2, PaC0O2) 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 between 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 (R?=0.20, p<0,0001) and PVR (R2=0.18, p=0,0001). A similar correlation was also found
between 6WMT total distance (when expressed in percentage of normal value) and the NYHA class, FEV1 and
FVC.

In multivariate analysis, the 6BWMT total distance (expressed in meters) was significantly and independently
correlated with the Cl, dPAP, FVC, age and NYHA classes 3 and 4. Those 5 parameters accounted for 46% of
the BMWT total distance, the Cl explaining the majority of the distance (R2=0,24).

Discussion

To our knowledge, this study is the first to prove a correlation between the 6MWT total distance and the
hemodynamic parameters of PAH severity, 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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PS23 COST SAVINGS WITH A BIOMARKER-BASED SCREENING ALGORITHM FOR PULMONARY
ARTERIAL HYPERTENSION IN SYSTEMIC SCLEROSIS

A. Quinlivan 2V, Thakkar 2 W. Stevens ', D. Prior %, C. Rabusa P. Youssef °, E. Gabbay J. Roddy ‘.
Walker ° J Zochlmg J. Sahhar 7, P. Nash &, S. Lester °, C. Hill °, M. Rischmueller , S. Proudman '°, M.
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' St. Vincent's Hospital, Melbourne, AUSTRALIA The University of Melbourne, Melbourne, AUSTRALIA Royal
Prince Alfred Hospital, Sydney, AUSTRALIA* Royal Perth Hospital, Perth, AUSTRALIA,® Flinders Medical
Centre, Adelaide, AUSTRALIA,® MenZIes Reseach Institute Tasmania, Hobart, AUSTRALIA,” Monash Medical
Centre, Melbourne, AUSTRALIA,® Sunshme Coast Rheumatology, Sunshine Coast, AUSTRALIA,” The Queen
Elizabeth Hospital, Adelaide, AUSTRALIA,™ Royal Adelaide Hospital, Adelaide, AUSTRALIA

Background and aim: Most screening models for pulmonary arterial hypertension (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 Scleroderma 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 immunoassay, 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 followed 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 medical 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 1. 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 required, reduces the overall costs of screening, and reduces the cost of
diagnosing each case of PAH.

ASlGown ASBIGew
Total number of patients 643 643
Mumber %) screen+ 236 [(40%:) 231 [36%)
U4 screen+ with PAH on RHC 45 0%
TTE required B3 231
RHC required 236 231
MMN3 to get one screen+ 230 2.78
Number of RHC to diagnose one case PAH 2.20 2.00
MMS to diagnose one case of PAH 3.50 5.56
Total cost of screening and diagnosis $851,917 1727833
Cost of diagnosis of one case of PAH £7.311.70 56,300.20

Table 1. AS1GoLp and AS1Gxpwalgorithms applied to 643 consecutive patients with
55c. NNS=number needed to screen. All costs are in Australian Dollars.
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PS24 VALUE OF SYSTOLIC PULMONARY ARTERIAL PRESSURE AS A PROGNOSTIC FACTOR OF
DEATH IN SYSTEMIC SCLEROSIS EUSTAR POPULATION
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Riccieri °, M. Sarraco '°, C.P Denton ', G. Riemekasten '2, M.R Pozzi %, S. Zeni ', C. Mihai '°, S. Uliman '®, O.
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Civili, Brescia, ITALY, 4Dipartimento Medicina Clinica e Sperimentale “F-Magrassi” Il Policlinico U.O.,
Reumatologia, Via Pansini, 5, 1-80131 Napoli, ITALY, >Rheumatology A dpt, Paris 5 University, Cochin Hospital,
27 rue Faubourg Saint-Jacques, 75014 Paris, FRANCE, GFu’heumatology Unit, Azienda Ospedaliera Universitaria
Integrata di Verona, Verona, ITALY, "Centro per la Sclerosi Sistemica - Dipartimento di Medicina Clinica,
Universita La Sapienza, Policlinico Umberto I, Roma, ITALY, Viale del Policlinico 155, 00185 Roma, ITALY,
8Servicio de Reumatologia, Hospital 12 de Octubre, Avda. De Cérdoba, S/N, 28041 Madrid, SPAIN, °Divisione di
Reumatologia, Universita di Roma La Sapienza, Dipartimento di Clinica e Terapia medica applicata, Policlinico
Umberto |, Viale del Policlinico 155, 00161 Roma, ITALY, mOspeda/e Mauriziano, Centro di Reumatologia,
Largo Turati 62, 10128 Torino, ITALY, "'Centre for Rheumatology, Royal Free and University College London
Medical School, Royal Free Campus, Rowland Hill Street, London NW3 2PF, UNITED KINGDOM, "*Department
of Rheumatology, Charite University Hospital, Schumannstr. 20/21, D-10117 Berlin, and German Rheumatism
Research Centre, a Leibniz institute, GERMANY, "*Dipartimento di Medicina, Ospedale San Gerardo, Via
Pergolesi 33, 20052 Monza (Ml), ITALY, "*Dipartimento e Cattedra di Reumatologia, Universita degli Studi di
Milano, Istituto Ortopedico "Gaetano Pini", Piazza Cardinal Ferrari 1, 20122 Milano, ITALY, ’5Department of
Internal Medicine and Rheumatology Clinic, lon Cantacuzino Clinical Hospital, Strada lon Movila Street 5-7,
020475 Bucharest, ROMANIA, ®University Hospital of Copenhagen, Department of Dermatology D-40, HS-
Bispebjerg Hospital, Bispebjerg Bakke 23, DK-2400 COPENHAGEN, '’ Department of Rheumatology, University
Hospital Zurich, Gloriastr, 25, CH-8032 Zurich, SWITZERLAND, "8Clinica Reumatologie, University of Medicine
& Pharmacy, "luliu Hatieganu" Cluj, Str. Clinicilor nr. 2-4, 400006 Cluj-Napoca, ROMANIA, "“Ghent University
Hospital, Department of Rheumatology, De Pintelaan 185, 9000 Gent, BELGIUM, 2OF?heumato/ogische
Universitétsklinik, Felix Platter Spital, Burgfelderstr.101, CH-4055 Basel SWITZERLAND, #'University of
Florence, Dept of Medicine, Section of Rheumatology, Villa Monna Tessa, Viale Pieraccini 18, 50139 Florence,
ITALY, “Lehrstuhl fiir Innere Medizin mit Schwerpunkt Rheumatologie der Justus-Liebig-Universitdt Giessen,
Abteilung flr Rheumatologie und Klinische Immunologie, Kerckhoff-Klinik Bad Nauheim, Benekestr. 2-8, D-
61231 Bad Nauheim, GERMANY

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 analysis. 87% of patients were
females, mean age was 56.3x13.5 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%Cl 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 sSPAP between 40-50 mmHg and 9.75 [4.98-19.09] if sSPAP was > 50 mmHg. In a
multivariable Cox model, sPAP and DLCo were independently associated with the risk of death (HR=1.833;
95%Cl1=[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, regardless the presence or not of pulmonary hypertension
based on right heart catheterization.
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PS25 ABERRANT BMP SIGNALLING MAY CONTRIBUTE TO PULMONARY COMPLICATIONS IN A TGF
DEPENDENT MURINE MODEL OF SCLERODERMA.
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'Centre for Rheumatology and Connective Tissue Diseases, Royal Free Campus, UCL Medical School, London,
UNITED KINGDOM, ZF?espiratory Disease Area, Novartis Horsham Research Centre, Horsham, West Sussex,
UNITED KINGDOM

Background

Patients with pulmonary arterial hypertension associated with scleroderma (PAH-SSc) have a poorer prognosis
compared to those with idiopathic (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 TRIlIk-filb model of PAH-SSc in which TGF signalling is
upregulated. The TRIlk-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 components of the TGF superfamily and downstream signalling pathway
was investigated by Western blot and immunohistochemistry and confirmed using qPCR measurement.
Migration assays investigated the effects of PDGF-BB on lung fibroblasts from TRIlk-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
TRIlk-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 controls (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 TRIlk-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 BMPRIl. We also show a similar trend in
clinical material with a reduction of BMPRII in SSc fibroblasts and whole lung histology. Interestingly TRIlk-fib
and SSc fibroblasts exhibit a heightened migratory response to PDGF-BB. Collectively our data suggests loss of
BMPRII expression by non-genetic means may contribute to the development of PH in the TRIlk-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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PS26 CHARACTERISATION OF LATE-OUTGROWTH ENDOTHELIAL 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 diminished 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 endothelial 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
functions 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 (hnPAECs) were seeded into
transwell inserts and grown to confluence. Cells were incubated with TNFa (10ng/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 TNFa stimulation by ELISA to quantify pro-
inflammatory cytokine release.

Results

We demonstrate that EPCs form biological barriers with similar capabilities as mature hPAECs in vitro. TNFa
significantly enhanced permeability of EPCs (P<0.05) and hPAECs (P<0.05) monolayers. Consistent with EPCs
possessing 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 PBMCs. We have demonstrated that endothelial
progenitors can maintain an endothelial barrier consistent with that observed by mature hPAECs in vitro. We
have established that EPCs respond to TNFa in a similar manner to mature PAECs, secreting pro-inflammatory
cytokines such as IL-8 and supporting neutrophil 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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PS27 AUTOANTIBODIES TARGETING ANGIOTENSIN TYPE 1 AND ENDOTHELIN TYPE A RECEPTORS
AS BIOMARKERS AND MEDIATORS OF SYSTEMIC SCLEROSIS ASSOCIATED PULMONARY
ARTERIAL HYPERTENSION
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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 1l (Ang Il) via endothelin receptor type A (ETAR) and angiotensin receptor type-1 (AT1R) are
implicated in PAH pathogenesis in general. We hypothesized that autoantibodies (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 compared 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 prospective analysis. Both autoantibodiesAbs
increased endothelial cytosolic Ca2+ concentrations 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 Il and ET-1 and implicated cross-talk between both pathways demonstrated by reciprocal
blockade with respective antagonists. Transfer of SSc-IgG containing both autoantibodies into healthy C57BI/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 reactivity and induction of pulmonary arteriopathy.
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PS28 SUBCLINICAL BIVENTRICULAR SYSTOLIC FUNCTION IS IMPAIRED IN PATIENTS WITH
SYSTEMIC SCLEROSIS: A SPECKLE TRACKING-BASED ECHOCARDIOGRAPHIC STUDY
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" Istanbul Florence Nightingale Hospital, Cardiology, Istanbul, TURKEY? Istanbul Bilim University, Faculty of
Medicine, Cardiology, Istanbul, TURKEY,® Istanbul Bilim University, Faculty of Medicine, Rheumatology,
Istanbul, TURKEY

Background/Purpose : Myocardial involvement is associated with poor prognosis 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 because of ischemic heart disease.
We studied 29 patients with SSc (diffuse/ limited: 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 echocardiographic measurements (LV end diastolic diameter, LV
end systolic diameter and LV EF) were similar between SSc and HC. Regarding RV conventional parameters,
right atrium was significantly enlarged, tricuspidal annular plane systolic 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, compared 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; 0.3020.06 1/s to 0.31+0.15 1/s, p=0.79 for strain rate).
Conclusion : SSc is associated with myocardial systolic dysfunction. Deformation analysis by STE-based strain
imaging is a novel promising modality allowing for detailed measurement of early deterioration in biventricular
systolic function in patients with SSc.

Tahle. Conwentional echocardiography and Speackls tracking echocardiography (STE) results of 55 ¢ patients and healthy confraks.

SS5c¢ HC P value

Fight atrium (cm) 3.71+0.30 3.43+0.20 0.004

TAPSE (Cm) 2.01+0.41 2824054 0.0001
Systalic PAB (mmHg) 341348 95 2207587 0.0001
L longitudinal peak systolic strain (%) 1334181 1887+3.78 0.0001
L strain rate (1/5) 0.31+0.11 1.77+0.54 0.0001
R longitudinal peak systolic strain (%) 11.83+1.93 14.19+2.29 0.007

R strain rate (1/5) 0.30+0.13 266404 0.0001
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PS29 IMPAIRED FUNCTIONAL CAPACITY IN PATIENTS WITH SYSTEMIC SCLEROSIS IS RELATED TO
RIGHT VENTRICLE DYSFUNCTION
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Objective: Systemic sclerosis (SSc) is characterised by cardiovascular manifestations, 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/11) 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
augmentation index. The above indexes were related to the 6 minute walk test (6MWT) results.

Results: The BMWT 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, Fig. 1) 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
echocardiographic screening for early detection of the heart involvement in SSc patients.
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PS30 MMP12 CONTRIBUTES TO HEART AND SKIN FIBROSIS IN ANGIOTENSIN Il 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 Il (Angll), 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 contribution of MMP12
in the Angll model of skin and heart fibrosis.

Methods: Angll was administered continuously over 14 days by subcutaneous osmotic pump in C57BI and
MMP12KO mice. Collagen content measurements 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 (HDMECSs) in
response to Angll were evaluated by Western blot. The activation of perivascular cells was performed by IHC
and immunofluorescence staining of aSMA, NG2, PDGFR, CD45 and Collagen I.

Results: Cleaved Caspase-3 staining showed moderately increased apoptosis in heart and skin of Angll treated
mice. Immunostaining in the heart and skin of Angll treated mice showed increased expression of vascular injury
markers: VWF, THBS1 and MMP12. Protein levels of vWF, THBS1 and MMP12 were also increased in Angll
treated HDMECs. PDGFRpB-positive cells colocalized with vessels only in control mice, but were greatly
increased in numbers in the heart and skin of Angll mice. Furthermore, in the heart Collagen | producing cells
were also positive for PDGFRB and NG2, while in the skin, in addition to PDGFRB 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 Angll treated mice. MMP12KO mice infused with Angll showed markedly
reduced expression of vascular injury markers and reduced number of PDGFRB positive cells. Histological
examination showed reduced perivascular collagen deposition in the heart and decreased collagen deposition in
the skin of Angll treated MMP12KO mice. Moreover, total hydroxyproline content was reduced in the skin of
MMP12KO mice infused with Angll.

Conclusions: These observations demonstrate that persistent injury to endothelial cells in Angll model may lead
to activation of peri-endothelial cells resulting in fibrosis. Moreover, this study suggests that MMP12 is a key
mediator of vascular injury and fibrosis in Angll model and may represent a therapeutic target in SSc.
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PS31 RELATIONSHIP BETWEEN INTERLEUKIN-6 AND CARDIAC INVOLVEMENT IN SYSTEMIC
SCLEROSIS

Z. JURISIC ', D. MARTINOVIC-KALITERNA ?, D. KRSTULOVIC-MARASOVIC 2, D. PERKOVIC ?, V. CAREVIC
', J. MOROVIC-VERGLES®

! Department of Cardiology, University Hospital Center Split, Split, CROA TIA? Department of Rheumatology and
Clinical Immunology, University Hospital Center Split, Splitt CROATIA,® Department of Rheumatology and
Clinical Immunology, University Hospital Center Dubrava, Zagreb, CROATIA

Objectives. To explore the relationship between IL-6 levels and echocardiographic abnormalities, arrhythmia and
heart rate variability, parameters of 6-minute 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 echocardiographic 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) myocardial 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 (standard deviation of all NN intervals)
(P=0.047). BMWT 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 patients with SSc. IL-6 level is
increased in patients with SSc and significantly correlates with LV diastolic dysfunction, prevalence of aortic
stenosis and supraventricular 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 Doppler echocardiography, arrhythmia,
heart rate variability, 6-minute walk test.
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PS32 EXTENSION OF CARDIAC DAMAGE THROUGH THE DELAYED ENHANCEMENT OF CARDIAC
MAGNETIC RESONANCE: PREDICTIVE VALUE OF A COMBINED APPROACH BASED ON
CLINICAL AND LABORATORY FINDINGS, EKG-HOLTER AND CARDIAC MR

S. Bosello ', G. De Luca ', A. Meduri ?, G. Berardi ', M. Rucco ', F. Parisi ', G. Canestrari ', A. Capacci ', M.
Correra ', L. Bonomo 2, G. Ferraccioli '

'Division of Rheumatology, Catholic University of the Sacred Heart, Rome, ITALY, Institute of Radiology,
Catholic University of the Sacred Heart, Rome, ITALY

Background: Cardiac involvement is a relevant prognostic determinant in Systemic 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 underwent 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 demonstrated 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 myocardial involvement, with respect to 37% of patients without EKG-holter
abnormalities but with CMR modifications(p<0.001). Patients with major abnormalities on EKG-holter presented
a higher number of involved myocardial segments 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 dyspnea, elevated cardiac enzymes,
myositis, major EKG-holter abnormalities, reduction 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 patients with a poor outcome related to heart involvement in SSc.
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PS33 KEY ROLE OF CARDIAC BIOMARKERS IN THE ASSESSMENT OF SYSTEMIC SCLEROSIS:
CONTRIBUTION OF HIGH SENSITIVITY CARDIAC TROPONIN

J. Avouac ', C. Meune 2, C. Chenevier-Gobeaux 2, D. Borderie °, A. Kahan ', Y. Allanore '

! Rheumatology A Department, Paris Descartes University, Cochin Hospital, Paris, FRANCE,? Cardiology
Department, University Hospital of Paris-Seine-Saint-Denis, Bobigny, FRANCE,” Clinical Chemistry Laboratory,
Cochin and Hétel-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 involvement 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 ischemia, 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 918 years, 65 patients (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 controls (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 associated 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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PS34 THE ROLE OF INFLAMMATORY PROGENITORS IN MYOCARDIAL FIBROGENESIS IN THE
INFLAMMATORY DILATED CARDIOMYOPATHY

G. Kania ', P. Blyszczuk 2, B. Miiller-Edenborn #°, S. Behnke *, C. Berthonneche °, T. Pedrazzini °, T.F. Liischer
25 "U. Eriksson 2, O. Distler '

" Center of Experimental Rheumatology, Department of Rheumatology, Technopark Zurich Schiieren,University
Hospital Zurich, Schlieren, SWITZERLAND,? Cardiovascular Research, Institute of Physiology, University of
Zurich, Zurich, SWITZERLAND,? 2, Department of Medicine, GZO - Zurich Regional Health Centers, Zurich,
SWITZERLAND,? Sophistolab AG, Eglisau, SWITZERLAND,? Experimental Cardiology Unit, Department of
Medicine, University of Lausanne Medical School, Lausanne, SWITZERLAND

Background: Heart-specific inflammation— myocarditis is a common cause of pathological tissue remodelling and
heart failure with the phenotype of inflammatory 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 etiology 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 immunization was used to induce EAM
in wild-type and Nitric oxide synthase 2-deficient (Nos2-/-) BALB/c mice. Chimeric mice, reconstituted with
enhanced green fluorescence protein (EGFP)+ bone marrow were used to track the fate of inflammatory 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-b, 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 macrophage-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 phosphorylation of Smad proteins and activation of Wnt
signalling. Anti-TGF-b antibody treatment prevented myocardial fibrosis in immunized mice, and inhibited
myofibroblast 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 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 differentiation abrogates TGF-b-
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.
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PS35 AN INTERNATIONAL COLLABORATION TO CONDUCT LARGE-SCALE TRIALS OF
NON-PHARMACOLOGICAL INTERVENTIONS IN SCLERODERMA:
THE SCLERODERMAPATIENT-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, psychological or rehabilitation interventions for people living with SSc. The
Scleroderma Patient-centered Intervention Network (SPIN) is an international collaboration 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 (cmRCT) design to collect longitudinal
data related to problems experienced by people living with SSc and as a framework for developing, evaluating,
and delivering psychosocial and rehabilitation interventions. In the cmRCT design, patients 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 outcomes from trial-eligible patients who are not offered the
interventions.

Discussion. The use of the cmRCT design, the development of self-guided online interventions, and partnerships
with patient organizations will allow SPIN to develop, rigorously test, and effectively disseminate psychosocial
and rehabilitation interventions for people with scleroderma on an ongoing basis.
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PS36 EARLY MORTALITY IN AUSTRALIAN AND CANADIAN SCLERODERMA PATIENTS: RATIONALE
FOR ESTABLISHING A MULTI-NATIONAL INCEPTION COHORT OF PATIENTS WITH SYSTEMIC
SCLEROSIS

M. Nikpour ', M. HUDSON 2% W. STEVENS ', C. RABUSA ', S. TATIBOUET 3, S. PROUDMAN *, M. BARON #?

" The University of Melbourne at St. Vincent's Hospital, Melbourne, AUSTRALIA? Jewish General Hospital,
Montreal, CANADA,® Lady David Research Institute, Montreal, CANADA,* Royal 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 mortality 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 mortality as 1) Standardised Mortality
Ratio (SMR); 2) Years of Life Lost (YLL), based on Australian Bureau of Statistics and Statistics Canada data for
the general 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 determined 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 1, 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. Collectively, 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.

Australian Patients 2007-2012 Canadian Patients 2005-2012
‘Prevalent’ ‘Incident” “Prevalent’ ‘Incident”
cohort cohort cohort cohort
n=1279 n=333 n=1308 n=338
MNumber of deaths o7 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 B.B (5.1-12.6) 16.0(7.3-24.7) 6.6 (4.4-8.9) B4 (3.9-13.0)
Owerall 6.8 (5.6-7.9) B.7 (5.6-11.8) 4.5 (3.9-5.1) 5.9 (4.5-7.2)
YLL (years)
Women 15.9 18.1 19.3 20.7
Mhen 129 15.0 16.3 19.3
%o survival in first
decade of disease
Diffuse disease 95% T0%a 4% T0%a
Limited disease 99%a 95% 97% B5%

Table 1. A comparison of measures of monality in Australian and Canadian ‘prevalent” and ‘incident”

cohorts
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PS37 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 Immunology laboratory in 649 consecutive
SSc patients, followed for up to 15 years.

Results: The cohort had 84% female and 41% dcSSc patients. The most frequently observed antibody was anti-
centromere antibody (ACA), found in 25.3% of the patients. Anti-topoisomerase | (ATA) was present in 23%,
anti-RNA polymerase antibody (ARA) in 10.5% and anti-U3RNP in 4.6% of the aptients. More infrequently seen
antibodies included anti-UTRNP 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
antibodies. 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 antibody 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 antibody 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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PS38 DEVELOPING AN INTERVENTION FOR BODY IMAGE DISTRESS IN SYSTEMIC SCLEROSIS: AN
UPDATE FROM THE SCLERODERMA PATIENT-CENTERED INTERVENTION NETWORK (SPIN)

V. Malcarne ', M. Mayes 2 s. Assassi 2 R. Fox °, S. Gholizadeh °, K. Gottesman *, D. Harcourt °, L.
Kwakkenbos ° L Jewett © C Mendelson ’ S. Mills 3, N. Rumsey ® T. Strohauer ', H. Williamson °, B. Thombs °

" San Diego State University, Department of Psychology, San Diego, CA, USA? University of Texas Health
Science Center at Houston Houston, TX, USA,® SDSU/UCSD Joint Doctoral Program in Clinical Psychology,
San Diego, CA, USA,* Scleroderma Foundation, Southern California Chapter, Los Ange/es CA, USA’
University of West of England, Center for Appearance Research, Bristol, UNITED KINGDOM Jewish General
Hospital, Lady Davis Institute for Medical Research, Montreal, Quebec, CANADA,” University 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 appearance 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 impairments, 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 advocates. The SPIN Body Image Distress Working Group brings
together representatives 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 relevant 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 program design and content.

Results. The online intervention addresses both personal and social aspects of body image concerns. Cognitive-
Behavioral Therapy and Acceptance and Commitment Therapy approaches are incorporated. There is also an
educational component 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 development 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 access to such a
programme. A planned evaluation of the programme via a cohort multiple randomized controlled trial will be
implemented to assess the intervention’s efficacy.
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PS39 IMPACT OF MALE SEX ON SURVIVAL IN SYSTEMIC SCLEROSIS
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 autoimmune 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 Toronto 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 between males and
females.

Results: 907 patients (745 females, 162 males) were included. Males more frequently 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 capillaries (30% versus 25%), digital ulcers (35% versus 32%), esophageal dysmotility (89% versus 85%),
telangiectasia (81% versus 77%), and interstitial lung disease (42% versus 32%). Females more frequently had
anticentromere antibodies (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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PS40 APPEARANCE DISSATISFACTION, SOCIAL DISCOMFORT, AND HELPLESSNESS IN PATIENTS
WITH SYSTEMIC SCLEROSIS

S. Gholizadeh ', S. Mills ', R. Fox ', P. Clements 2, S. Kafaja ?, V. Malcarne "*, D. Khanna *, D. Furst

" SDSU/UCSD Joint Doctoral Program in Clinical Psychology, San Diego, CA, USA? UCLA, David Geffen
School of Medicine, Los Angeles, CA, USA,? San Diego State University, Department of Psychology, San Diego,
CA, USA,”? University 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 relationships) 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 vyields 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, | can successfully manage my scleroderma), in which higher scores indicate 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 social discomfort as it relates to
AHI Helplessness, such that greater social discomfort 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 effects (ps > .05) after controlling for disease severity and age. No
significant interaction effects were found (p > .05).

Conclusions: These findings suggest that appearance-related social distress is associated with greater feelings
of helplessness among SSc patients, while dissatisfaction with appearance is not. Although data analyzed here
were cross-sectional, findings suggest that social challenges associated with scleroderma-related appearance
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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PS41 PREDICTION OF WORSENING OF SKIN FIBROSIS IN PATIENTS WITH DIFFUSE SYSTEMIC
SCLEROSIS USING THE EULAR SCLERODERMA TRIALS AND RESEARCH (EUSTAR) REGISTRY
AND VALIDATION IN A SECOND COHORT

B. Maurer ', N. Graf 2, B.A. Michel ', C. Metzig *, V. Lanius 3, D. Khanna *, O. Distler '

! University Hospital Zurich, Department of Rheumatology, Zurich, SWITZERLAND,? Graf biostatistics,

Winterthur, SWITZERLAND,? Bayer Pharma AG, Berlin, GERMANY,* University 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) improved cohort enrichment in trials with skin fibrosis as the primary endpoint.

Methods

Observational prospective study using the EUSTAR database: Worsening 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 122 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.
Univariate analysis suggested the following prediction parameters: joint synovitis (p=0.009), disease duration
(p=0.023), MRSS at baseline (p=0.015), and the interaction between disease duration and sex (p=0.02),
respectively between disease duration and CK elevation (p=0.047).

In the multivariate analysis, different prediction models with varying combinations 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 enrichment 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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PS42 MRIINFLAMMATORY LESIONS OF THE HAND COULD BE PREDICTORS OF DIGITAL ULCERS,
DISEASE ACTIVITY AND LOWER FUNCTIONAL CAPACITY IN SYSTEMIC SCLEROSIS

B. Stamenkovic ', A. Stankovic ', J. Nedovic ', S. Stojanovic ', V. Zivkovic ', A. Dimic ', N. Damjanov 2

" Institute Niska Banja, Medical Faculty University of Nis, Nis, SERBIA? Institute 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 quantification 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 features, laboratory tests and probability
for the occurrence of inflammatory changes 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 periarticular 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 laboratory 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 activity (OR=3,132; 95%IP: 1,027-9,551;
p<0,05).

Conclusion: Inflammatory findings (bone oedema, erosions, synovitis ant tenosynovitis) on the hand by MRI in
SSc could be predictors for digital ulcers, active disease and impaired functional capacity in systemic sclerosis
.Regular monitoring 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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PS43 EVALUATION OF BLOOD PERFUSION IN DIFFERENT SKIN AREAS OF SYSTEMIC SCLEROSIS
PATIENTS BY LASER SPECKLE CONTRAST ANALYSIS AND CORRELATIONS WITH NAILFOLD
MICROANGIOPATHY EXTENT.

A. Sulli ', B. Ruaro ', F. Ravera ', D. Stanciu 2, C. Pizzorni ', M. Cutolo '

" Research Laboratory and Academic Division of Clinical Rheumatology, Department of Internal Medicine,
University of Genoa, Genoa, ITALY? Research Center 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 damage.

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 patients and CNT. Different regions of interest (ROl) 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 ROIls 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 fingertips 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 between nailfold microangiopathy extent and BP at the level of fingertips, periungual
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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PS44 CORRELATION BETWEEN BLOOD PERFUSION AND DERMAL THICKNESS IN DIFFERENT SKIN
AREAS OF SYSTEMIC SCLEROSIS PATIENTS.

B. Ruaro, A. Sulli , E. Alessandri, G. Ferrari, M.A. Cimmino, M. Cutolo

Research Laboratory and Academic Division of Clinical Rheumatology, Department 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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PS45 STABILISATION OF MICROCIRCULATION IN EARLY SYSTEMIC SCLEROSIS PATIENTS WITH
DIFFUSE SKIN INVOLVEMENT FOLLOWING RITUXIMAB TREATMENT.

V. Smith *, C. Pizzorni 2, V. Riccieri °, S. Decuman *, Y. Piette ', A. Sulli , E. Deschepper °, F. De Keyser "*, M. Cutolo ?

" Department of Rheumatology, Ghent University Hospital, Ghent, BELGIUM,> Research Laboratory and Academic Unit of Clinical
Rheumatology, Department of Internal Medicine, University of Genova, Genova, ITALY

% Department of Internal Medicine and Medical Specialities, University Sapienza, Rome, ITALY,* Department of Internal Medicine, Ghent
University, Ghent, BELGIUM,” Biostatistics Unit, Ghent University, Ghent, BELGIUM

Background. Systemic sclerosis (SSc) is a multisystemic autoimmune disease characterized by fibrosis of the skin and internal organs,
generalized microvasculopathy 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 videocapillarocopic (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 patients 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 prednisolone (no higher than 10 mg/day) was allowed,
provided that patients were taking a stable dose at least 12 weeks before inclusion. All disease-modifying antirheumatic drugs (except
methotrexate) were stopped 12 weeks before screening. 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 1). 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 haemorrhages 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 2).

Conclusions. This is the first open pilot study to show that two immunosuppressive 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 1. Changes in clindcal parameders in patients with early and severe Diffuse cutaneous Sy stemic Sclerosis (DeSSe) treated with Ritusimal) (N=6)
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Tabel 2. Microangiopathic evolution (semi-quantitative scores) in patients with early DeSSe treated with rituximahb (N=6)
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PS46 ASSESSMENT OF SKIN BLOOD FLOW AND STRUCTURE IN LOCALISED SCLERODERMA USING
NON-INVASIVE IMAGING

A. Murray "2 T. Moore ', J. Manning ®, G. Dinsdale "?, J. Wilkinson *, M. Bhushan °, C.E.M. Griffiths °, A.L.
Herrick

" Centre for Musculoskeletal Research, University of Manchester, Manchester Academic Health Science Centre,
Salford Royal NHS Foundation Trust, Salford, UN/TED KINGDOM,? Photon Science Institute, University of
Manchester, Manchester, UNITED K/NGDOM Rheumatology Directorate, Salford Royal NHS Foundation
Trust, Salford, UNITED KINGDOM,” Centre for Biostatistics, University of Manchester, Manchester Academic
Health Science Centre, Salford Royal NHS Foundation Trust, Salford, UNITED KINGDOM,” Dermatology
Centre, 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 structure which characterise morphoea.

Methods: 32 patients with morphoea underwent imaging at affected and unaffected sites. The skin was imaged
with high frequency ultrasound (HFUS) and optical coherence tomography (OCT) to determine thickness.
Perfusion was imaged 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
association 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 perfusion and the loss of subcutaneous tissue
requires further investigation to fully understand the pathogenesis of morphea plaques.
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PS47 VIRTUAL TOUCH IMAGING AND QUANTIFICATIONTM: IS IT POSSIBLE TO DISTINGUISH
“UNAFFECTED” SKIN IN SCLERODERMA PATIENTS FROM HEALTHY SKIN?

T. Santiago ', M. Coutinho ', M.J. Salvador ', F. Delgaldo ?°, A.C. Redmond ?*, J.A.P. Da Silva

" Rheumatology Department, Centro Hospitalar e Universitario de Coimbra, Coimbra, PORTUGAL, Leeds Institute of Rheumatic and
Musculoskeletal Medicine, University of Leeds, Leeds, UNITED KINGDOM,® NIHR Leeds Musculoskeletal 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 elastography 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 clinically unaffected scleroderma skin and the skin of healthy
controls (HC), using VTIQ.

Method: Absolute skin stiffness was measured on the basis of shear-wave velocity (expressed in meters per second), using a VTIQ, at 16 of
the 17 anatomical sites of the modified Rodnan skin score (mMRSS) (anterior chest, abdomen, upperarms, 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. mMRSS was established 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 performed through Mann-Whitney test, p values <0.05 were considered significant.

Results: Absolute skin stiffness measurements were higher in all SSc “unaffected” areas than in the HC, reaching statistical significance in
eight out of 16 measurements sites (See table 1).

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 1 - Shear wave velocities values (m/s) in SSc patients and controls.

Patients n(* Controls Differences
between
patients

and
controls (p
value|
Anterior chest 2.8(0.7) 17 23(0.7) 0.05
— Abdomen | 25 (0.4). a1 20(06) | 0016
Upperarm left | 2,7 (0,5) 19 2,3(0,4) 0.004 |
Upperarm right | 2.4 (0.4) 18 22(05) | 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) -
[ Phalanxright | 3.1 (0.8) 3 2.2(0.4) 2
___Thighleft | 23 (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 29(0.7) 14 2,2(0.3) 0.003
Foot left 2,6 (0.6) 15 2,3(0.4) NS

Shear wave velocities values (m/s) are shown as mean (standard deviation). p<0.05
was considered statistically significant. NS, not significant; n (*) Number of sites from
26 SSc patients with local mRSS = 0. *Of the 17 patients with mRSS=0, 16 had a
limited 8¢, and one had a diffuse SSc.
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PS48 IMAGING OF SCLERODERMA WITH OPTICAL COHERENCE TOMOGRAPHY
H.C Ring ' A. Hussain ', M. Mogensen 2

" Dept of Dermatology, Roskilde Hospital, Roskilde, DENMARK,” Dept 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 vasculopathy 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 assessment of skin. In several clinical studies using OCT scanning, it has been
demonstrated a potential tool for non-invasive assessment of non-melanoma skin cancer. Scleroderma is
characteristic in OCT scans due to the homogeneous appearance 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 conditions 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 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 options 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.
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PS49 TOWARDS PERSONALIZED MEDICINE: MOLECULAR DIAGNOSTICS FOR SYSTEMIC
SCLEROSIS- UTILIZING GENE EXPRESSION PROFILING TO GUIDE PATIENT MANAGEMENT

Y. Nesbeth ', T. Wood 2, M. Hinchcliff °, S. Podlusky °, J. Reder ', M. Whitfield 2

' Celdara Medical LLC, Lebanon, NH, USA,? Dartmouth Geisel School of Medicine, Department of Genetics,
Hanover, NH, USA,’Northwestern University Feinberg School of Medicine, Department of Internal Medicine,
Division of Rheumatology, Chicago, IL, USA

Systemic sclerosis (SSc) is a devastating autoimmune disease of unidentified etiology. To date, almost every
efficacy trial in SSc has failed. However, multiple SSc clinical trials have shown efficacy for subsets of patients
for unknown reasons. 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 patients, all diagnosed with SSc, may have different deregulated pathways
underlying 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 deregulated pathway, and the precise selection of patients that are able to respond to a
specific drug under development while delivering real-time quantitative feedback 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 demonstrated clinical improvement (assessed by skin score) belong to the inflammatory 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. Physicians, drug developers, and of course, patients will benefit from the fundamental 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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PS50 ANTIIL-6 RECEPTOR ANTAGONIST FOR THE TREATMENT OF DIFFUSE CUTANEOUS
SYSTEMIC SCLEROSIS

R. Baytner-Zamir '?, Y. Levy "®

" Meir Medical Center, Department of Medicine E, Kfar Saba, ISRAEL,? Technion, Israel Institute of Technology,
Ruth & Bruce Rappaport Faculty of Medicine, Haifa, ISRAEL,® Tel-Aviv University, Sackler Faculty of Medicine,
Tel-Aviv, ISRAEL

Background: Systemic sclerosis (SSc) is an autoimmune connective tissue disorder of unknown etiology that is
characterized by fibrosis of the skin and internal 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 primarily 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 severe diffuse cutaneous SSc
(decSSc) 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 cutaneous 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 treatment. Patients' blood works
normalized or improved substantially. Rodnan skin score and swollen and tender joint counts decreased. The
two patients who suffered from lung involvement showed improved respiratory function tests. All three patients
had improved ADL (activities of daily living) scores with Tocilizumab 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 treatment with Tocilizumab.
Tocilizumab may be beneficial for the treatment of resistant 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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PS51 SAFETY AND EFFICACY OF COMBINED B CELL-DEPLETION THERAPY WITH RITUXIMAB AND
CYCLOPHOSPHAMIDE 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 microvasculopathy, 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 efficacy 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 Rituximab and Cyclophoshamide in SSc.

Materials and Methods: Patient 1: 48-year-old women, affected by IcSSc 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 IcSSc 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 Cyclophosphamide 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 involvement 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 combined therapy Rituximab plus Cyclophosphamide was
well tolerated; no patient showed neutropenia. Patient 2 presented cutaneous herpes zoster reactivation 8 months after the
beginning of the protocol.

Conclusions: Combined B cell-depletion therapy with Rituximab and Cyclophosphamide in SSc represents an effective and
acceptable choice in selected patients with progressive SSc.

1 Bosello S., et al. B cells in systemic sclerosis: A possible target for therapy. Autoimmun 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.

Pt. 1 Pt.2
0 +6 M | +12M u] +6M [ +12M
Tender J 4 0 0 7 0 2
MRS5S 17 15 7 27 2 20
SF36FP 10 - 65 10 - 45
SF36RP 0 - a0 0 - 25
SF 36 BP 30 - 84 u] - 30
SF 36 GH 20 - 37 10 - 33
SF36WVT 15 - a0 10 - 15
SF 36 5F 37 - 75 25 - 12
SF36RE 100 - 100 0 - 33
SF 36 MH 22 - J5]1] g - 24
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PS52 5-YEAR FOLLOW UP OF ABATACEPT THERAPY FOR SYSTEMIC 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, teleangiectasia, 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 pulmonary 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 compatible 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 pulmonary 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 remained 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.

1 Elhai M, Meunier M, Mattucci-Cernic M et al. Outcomes of patients with systemic sclerosis-associated
polyarthritis and myopathy treated with tocilizumab or abatacept: a EUSTAR observational study. Ann Rheum
Dis 2013; 72: 1217-1220.
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PS53 WHAT ARE SYSTEMIC SCLEROSIS-RELATED CALCINOSES MADE OF AND CAN WE DISSOLVE
THEM?

C.LYDON ', T Lowe ?, P Withers %, A. Herrick °, P. O'Brien ', R Winpenny '

" School of Chemistry, University of Manchester, Manchester, UNITED KINGDOM, 2 The 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 sclerosis will develop calcinosis, with the
knees, elbows and fingertips being commonly 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 associated
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 spontaneously 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(0OH)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 prevention and improved treatment. Citric and picolinic acids and aminocarboxylate compounds were
identified as potential compounds for treating calcinosis.

[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;

[3] J. L. Leroux, F. Pernot, P. Fedou, P. Poubelle, F. Bonnel, P. Baldet, F. Blotman, L. Simon, J Rheumatol
1983, 10, 242-246.
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PS54 ANTICENTROMERE ANTIBODY, DISEASE DURATION AND HISTORY OF SURGICAL
DEBRIDEMENTS PREDICT CALCINOSIS IN PATIENTS WITH SYSTEMIC SCLEROSIS

M. Mahmood ', J. Wilkinson 2, J. Manning °, A. Herrick

" Centre for Musculoskeletal Research, Salford Royal NHS Foundation Trust, The University of Manchester,
Salford, UNITED KINGDOM,? Centre for Biostatistics, Institute of Population Health, The University of
Manchester, Salford, UNITED KINGDOM,? Rheumatology Directorate, Salford Royal NHS Foundation Trust,
Salford, UNITED KINGDOM

Background

Calcinosis (subcutaneous deposits of calcium occurring predominantly over pressure points), is a characteristic
feature of systemic sclerosis (SSc), occurring in 20-40% of patients. Our aim was to examine clinical and
serological 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, previous intravenous prostanoid infusions, surgical debridement and/or amputation, autoantibody status
(anticentromere and antitopoisomerase), pulmonary fibrosis and pulmonary hypertension. Logistic regression
was used to investigate associations between demographic and clinical factors and the odds of clinical
calcinosis. 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 distribution, 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 disease duration (OR [95% Cl]: 1.08 [1.04 to 1.11]):
the odds of having calcinosis increased by 8% (Cl, 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 regression model suggests there are other important predictors of calcinosis that have not been
accounted for in this analysis.
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PS55 ANTI-CARBAMYLATED PROTEIN ANTIBODIES ARE PRESENT IN SYSTEMIC SCLEROSIS

V. Riccieri, |. Bartosiewicz, M. PEndolino, K. Stefanantoni , N. lannace, C. Alessandri, G. Valesini

Universita La Sapienza, Dipartimento di Medicina Interna e Specialita 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 presence 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 symptoms 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
(811 Ul, range 57-1762, versus 135 Ul, 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 involvement (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 correlates 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.

REFERENCES

Shi J et al. Anti—CarP Protein Antibodies Are Present in Arthralgia Patients and Predict the Development of RA.
Arthritis Rheum 2013; 65: 911-915.

Berlyne GM et al. Carbamylated proteins and peptides in health and in uremia. Nephron 1998; 79: 125-130.
2.Shaykh M et al. Carbamylated proteins activate glomerular mesangial cells and stimulate collagen deposition.
J Lab Clin Med 1999; 133(3): 302-308.

4.Sirpal S. MPO-mediated lipoprotein carbamylation as a mechanistic pathway for atherosclerotic vascular
disease. Clin Sci Lond 2009; 116: 681-95.

5. Wang Z et al. Protein carbamylation links inflammation, smoking, uremia and atherogenesis. Nat Med 2007;
13: 1176-84.
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PS56 THE DEVELOPMENT OF A MODIFIED HAND MOBILITY IN SCLERODERMA TEST AND ITS
POTENTIAL AS AN OUTCOME MEASURE IN SYSTEMIC SCLEROSIS

G. Sandgvist, J.A 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 durations: 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 longitudinal 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 correlated 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 potential to be a relevant measure of
outcome in the evaluation of the consequences of fibrotic skin involvement in SSc.
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PS57 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 1 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 involvement (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%, p 0.06). 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 biological 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 1: Epidemiological features of S S5c-FLA as compared to §5c non BEA subjects

S5c with LA 55 c without B4 »
N 18 MN421

male:female 1:17 1:11 Ma

Age, vears (Inean £ ds) 64,12 +£ 10,99 59 254+ 14,23 M=

Ageat onset of §5c¢, years (mean * ds) 52,31 £ 13,668 49 88 £ 14,77 Mz
Ageat onset of FLA, yvear s (mean *+ ds) S4.47+ 15,37 -

IDhiration of S8c, yenr s (tnean = ds) 10,81 £ 9,774 10,14 £ 9.2 HME
Dwration of EA. years (mean + ds) J.80+ 10,72 -
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PS58 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 University, 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 - IcSSc 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 —IcSSc). The mean age 53.5+/-13.11 years (range 18-81). The mean disease duration
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 manifestations (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, ¢ =0.263) and between the
group of SSc pts with arthralgia and presence of RF IgM (p=0.025, ¢= 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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PS59 EFFECTS OF PRESSURE RELIEVING INSOLES FOR FOOT PROBLEMS IN PEOPLE WITH SSC:
THE PISCES RANDOMIZED CONTROLLED TRIAL

A. Redmond ', B. Alcacer-Pitarch ', J. Gray % C. Denton °, A. Herrick ¢, N. Navarro-Coy 2, H. Collier %, L.
Loughrey ', S. Pavitt °, H. Siddle ', J. Wright %, P. Helliwell ', P. Emery ', M. Buch °

" Leeds Institute of Rheumatic and Musculoskeletal Medicine, Leeds, UNITED KINGDOM, Leeds Institute for
Clinical Trials Research, Leeds, UNITED KINGDOM,® Centre for Rheumatology, Royal Free Campus, University
College London, London, UNITED KINGDOM,* Centre for Musculoskeletal Research, University of Manchester,
Manchester, UNITED KINGDOM,® Leeds Institute of Health Sciences, University of Leeds, Leeds, UNITED
KINGDOM

BACKGROUND

Foot problems associated with systemic sclerosis (SSc; scleroderma) 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 randomised 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 endpoint. In both groups there was a
systematic improvement in FFI pain subscale scores from baseline to 12 weeks (Active group -13.1mm, 95%Cl -
18.66 to-7.55 ; Sham group -10.7, 95%CI -16.17 to -5.28). An ANCOVA model adjusting for centre, 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 difference 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 improvement 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 analysis 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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PS60 HAND DISABILITY IN PATIENTS WITH SYSTEMIC SCLEROSIS: THE ROLE OF AN
INDIVIDUALIZED REHABILITATION PROGRAM

A. Volpe ', G. Apolloni 2, G. Barausse ', R. Bortolotti ', F. Cavatorta ', S. Peccatori ', M. Felicetti ', C. Ferri ®, G. Paolazzi '

! Rheumatology Unit, Santa Chiara Hospital, TRENTO, ITALY,z Physical Medicine and Rehabilitation Unit, Santa Chiara Hospital, TRENTO, ITALY,3 Chair 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. Patients may experience loss of joint mobility that interferes with everyday activities 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 demographic and clinical characteristics of the 27 cases are shown in Table 1. 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 improvement of both HAQ and hand function outcomes at 2 months. At 12 months only HAMIS
remained significantly improved (Table 2).

DISCUSSION
Our study shows that in SSc patients hand function correlates with HAQ and that an individualized rehabilitation program can improve both parameters. The
benefit was only partially mainteined at twelve months, therefore it could be useful to repeat the program at least yearly.

Table 1. Main demegraphic and clinical characteristics of cases (n=27}
Age*, yrs 53.9 (12.4
Female, n (%) | 23 (85 2)
Discase duration®, yrs 7 (2.4)
Disease subset | IeSSc, n (%) 15 (58.3)

doSSc, n (%) 11 (40.7)
AlUtoantibodies ANA,_0 (%) B (20 6}

ACA,_n (% B (20 6}

Anti-Scl70, n (%] 11 (40.7}
TSS* 77 (4.2)
Uloers, n (%) 11 (40.7)
LD, n (%) | 16 (59.3)
DLCO®, % 56.4 (19.6
PAH, n (%) 2 (7.4)
*Continuous data are espressed as mean (standard deviation)
leSSe= limited cutaneous Systemic sclerosis: deSSo= diffuse cutancous

s 2 sre antibodies; Anti-Sol70 = ant-Sal70

antibodics, TSS = modified Rodnan fotal skin score. BLCO— diffusing capacity
for carbon monaxide, % predicted; PAH= pulmonary artery hypertension

Table 2. Variations of measured parameters in cases treated with a rehabilitative program and controls
I NMean (stardard deviation) [ o™
TO Tz | T12 | TO-T1 [ 7071z
Cases (n=27
HAGQ® 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) 5.26 (1.21) <0.001 ns
[ HAI sx 348 (1.05) 3.85 (0.99) 3.58 (1.07) <0.001 ns
[HAMIS 011 (9.63) 778 (0 28) 756 (B.66) =0.001 <0001
Controls (n=25)
HAGQ 073 (0.85) 0.74 (084 = ns
Al dx 3.44 (1.31) 3.43 (1.33) - ns
HAT s 364 (1.19) 3.58 (1.10) B ns
HAMIS 5.16 (10.10) I 9.28 (10.28) 5 ns
“Wilcoxon signed rank test
TO= baseline: T2= two months: T12= twelve months
HAQ= Health Assessment Questionnaire; HAI= Hand Anatomic Index; HAMIS: Hand Mobility in Sclerodenma
ns: not significant
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PS61 SYSTEMIC SCLEROSIS-RELATED SYNOVITIS: IMAGING FEATURES AND HISTOLOGICAL
EXAMINATION OF THE SYNOVIAL TISSUE

M. Stoenoiu ', C. Galant 2, M. Vanthuyne ', O. Barbier 3, O. Cornu *, B.R Lauwerys ', A. Nzeusseu-Toukap ', F.E Lecouvet

, F.A Houssiau '

" Université Catholique de Louvain, Rheumatology department, Brussels, BELGIUM? Université Catholique de Louvain,
Pathology department, BELGIUM % Université Catholique de Louvain, Orthopaedic surgery department, BELGIUM,
* Université Catholique de Louvain, Radiology department, BELGIUM

Previous studies have shown an increased prevalence of synovitis and tenosynovitis 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 immunsupressor treatment shift and one patient had a single biopsy before starting
immunosupressor 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 paralleled 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 associated 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 confirmed 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, macrophages and immature vessels. Both inflammatory and non-inflammatory changes are present in
the synovium from SSc patients including increased vascularity, collagen deposition and fibrosis. This pattern is distinct from
that described in lupus arthritis, rheumatoid arthritis, psoriatic arthritis and osteoarthritis.

Imaging studies and immunohistochemistry characterization of the synovial biopsy

PAGE 108




3" Systemic Sclerosis Abstract Book February, 6-8, 2014
World Congress Rome, Italy

Poster Tours — Clinical
Poster Tour 10: Upper and Lower Gastrointestinal/nutrition

PS62  EVALUATION OF THE PATIENT-REPORTED OUTCOMES MEASUREMENT INFORMATION SYSTEM (PROMIS®)
GASTROINTESTINAL (Gl) SYMPTOMS MEASURES IN SYSTEMIC
SCLEROSIS (SSC)

D. Khanna ', L. Chang ?, G. Melmed *, R. Hays 2, P. Khanna ', B. Spiegel ?

" The University of Michigan, Ann Arbor, USAZ The University of California, Los Angeles, USA,® Cedar 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 medical conditions as well as the US
population (www.nihpromis.org). As part of the National Institutes of Health PROMIS® roadmap initiative, we developed Gl 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 Gl measures in patients with SSc.

Methods: 165 patients with SSc were administered the PROMIS GI Symptoms 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 Gl
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 Gl 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 diarrhea scale (0.67 vs. 0.98 for GIT 2.0) and constipation scale (1.37 vs. 1.79 for GIT 2.0).

Conclusion: PROMIS Gl 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 Gl Symptoms scales and

UCLA SCTC GIT scales

Reflux Distention | Diarrhe Constipatio Fecal

o / bloating | a n incontinenc

e

Reflux 0.77 0.44 0.13 0.25 -0.03
Disrupted 0.61 0.39 0.16 0.21 0.13
swallowing
Nausea and 0.66 0.44 0.20 0.22 0.18
vomiting
Belly pain 0.45 0.49 0.23 0.34 0.04
Gas/bloat/flatulenc 0.46 0.73 0.30 0.29 0.10
e
Diarrhea 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 asks about reflux, dysphagia to solid foods, and nausea/
vomiting.
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PS63 UPPER GASTROINTESTINAL BLEEDING PREDICTS HIGHER MORTALITY IN SYSTEMIC
SCLEROSIS PATIENTS

Y. Braun-Moscovici ', D. Markovits ', I. Gralnek 2, K. Toledano ', R. Beshara-Garzoz ', A. Dagan ', A Rozin ', Y.
Chowers , A. Balbir-Gurman '

" Rambam Health Care Campus, B.Shine Rheumathology Unit, Rappaport Faculty of Medicine, Technion, Haifa,
ISRAEL,? Rambam 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 (mMRSS).

Endoscopic findings that were included in the analysis were esophagitis, ulcerations, tumors, gastric antral
vascular ectasia (GAVE), gastric erosions, submucosal hemorrhages and lumen bleeding. The statistical
methods used included descriptive statistics, T test, Spearman’s correlation and multiple logistic regression
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 statistical differences
between the groups regarding age (mean (SD) 55(13)years versus 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 associated with higher mortality, in our
cohort. Shorter disease duration might be correlated with more aggressive course
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PS64 NUTRITIONAL SUPPORT IN PATIENTS WITH SYSTEMIC SCLEROSIS

V. Ortiz-Santamaria ', A. Recasens 2, C. Puig %, C. Soldevila 2, J. Cuquet *

'Granollers General Hospital. Rheumatology unit., Granollers, SPAIN,? Granollers General Hospital. Endocrinology unit.,
Granollers, SPAIN,® Granollers 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 deterioration.

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. Nutritional 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 deficiency anemia (18.35%) and vitamin D deficiency
(54%) were the most frequently observed nutritional deficits.

Data{meanxDs) (n=9) Baseline 12 months
Weight {kg) 51.5+3.5 54.3+9.1
BMI {kg/m?) 21.6%2.5 22.0£3.2
Energyintake (Kcal) 14874203 1876+175
Proteinintake (g) 67+12 75%19
Carbohydrates (%) 39.9+7.18 43,743
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+14.3
Hemoglobin {12-16 g/dl) 11,73£1.89 12.55%1.83
Yitamin 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 52439.5

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.
(1) Reumatol Clin 2012; 8: 135—-140.
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PS65 VASCULAR EVENTS ARE RISK FACTORS FOR ANAL INCONTINENCE IN SYSTEMIC
SCLEROSIS: A STUDY ON MORPHOLOGY AND FUNCTIONAL PROPERTIES AS
MEASURED BY ANAL ENDOSONOGRAPHY AND MANOMETRY

R. Hesselstrand', K. Andréasson ', M. Starck %, A. Scheja ' | Bartosik '
" Department of Rheumatology, Lund, SWEDEN;? Department of Surgery, Malmé, 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 systemic sclerosis (SSc) complicated by anal incontinence (Al) and to
investigate possible risk factors for Al in SSc.

Methods: 19 SSc patients with severe Al were investigated using anal endosonography, anal manometry, and
rectal manovolumetry. To determine risk factors for Al, data concerning disease characteristics for each SSc
patient with Al were compared to 5 SSc patients without Al.

Results: Mean (SD) internal sphincter thickness was 1.3 (0.46) mm in patients with Al which was thinner
(p<0.001) than reference data from healthy individuals whose internal sphincter measured 2.2 (0.45) mm
whereas external sphincter thickness did not differ. Mean (SD) resting pressure in Al 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 lloprost infusions were associated with Al, whereas fibrotic
manifestations, ie modified Rodnan skin score, the diffuse cutaneous SSc subset or low vital capacity were not.
Conclusions: SSc patients with Al have a thin internal anal sphincter and a low resting pressure. Risk factors for
Al among SSc patients are centromeric antibodies and vascular disease which supports the hypothesis that
gastrointestinal involvement in SSc is in part a vascular manifestation of the disease.
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PS66 FAECAL LEVELS OF CALPROTECTIN IN SYSTEMIC SCLEROSIS ARE STABLE OVER
TIME AND ARE HIGHER COMPARED TO PRIMARY SJOGREN’S SYNDROME AND
RHEUMATOID ARTHRITIS

K. Andréasson’, T. Saxne ', A. Scheja ', I. Bartosik ', T. Mandl %, R. Hesselstrand '

" Lund University, Department of Clinical Sciences Lund, Section of Rheumatology, Lund, SWEDEN,? Lund
University, Department of Clinical Sciences Malmé, Section of Rheumatology, Malmé, SWEDEN

INTRODUCTION

Faecal calprotectin (FC) has been proposed to be a biomarker of gastrointestinal (Gl) 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 Gl
disease.

METHODS

FC was measured in consecutive patients with SSc, primary Sjoégren’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 k statistics. Associations between FC and objective markers of Gl disease and
immunosuppressive medication were investigated.

RESULTS

FC was associated with micronutrient deficiency and Gl 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 k=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 Gl disease in SSc. In view of stable levels over time, FC could be a
useful marker when novel, more specific drugs targeting the Gl tract in SSc will be introduced.
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PS67 GASTROINTESTINAL MUCOSAL ABNORMALITIES USING VIDEOCAPSULE ENDOSCOPY
IN SYSTEMIC SCLEROSIS

I. Marie ', M. Antonietti >, E. Hachulla ®, B. Bienvenu *, A. Smail °, P. Duhaut °, S. Dominique ®, P.Y Hatron ® E.
Houivet ’, H. Levesque ' J. Benichou ’, P. Ducrotte 2

! Department of Internal Medicine, CHU Rouen, Rouen, FRANCE,? Department of Gastroenterology, CHU
Rouen, Rouen, FRANCE,? Department of Internal Medicine, CHU Lille, Lille, FRANCE,* Department of Internal
Medicine, CHU Caen, Caen, FRANCE,’ Department of Internal Medicine, CHU Amiens, Amiens, FRANCE,®
Department of Pneumology, CHU Rouen, Rouen, FRANCE,” Department of Biostatistics, CHU Rouen, Roeun,
FRANCE

Objective: The aims of this prospective study were to: 1) determine both prevalence 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) watermelon 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 correlation 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 (telangiectasia, angiodysplasia) in: 1) SSc patients with normal gastroscopy; and 2) persistently
anemic watermelon stomach patients with SSc in whom, after appropriate endoscopic treatment, gastroscopy
shows only mild remanence of antral vascular ectasia.
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PS68 ASSESSMENT OF VALIDITY OF GASTROINTESTINAL MORPHOLOGY PROCEDURES
AND BACTERIAL OVERGROWTH TESTS USED IN SYSTEMIC SCLEROSIS, BASED ON
OMERACT CRITERIA

Y. Braun-Moscovici ', M. Braun 2%, D. Khanna *, A. Balbir-Gurman ', D.E, Furst °

" Rambam Health Care Campus, B.Shine Rheumatology Unit, Rappaport Faculty of Medicine, Technion, Haifa,
ISRAEL,? Beilinson Hospital, Liver Institute, Petach Tikva, ISRAEL,® Sackler School of Medicine, Tel Aviv
University, Tel Aviv, ISRAEL,* University of Michigan Scleroderma Program, Ann Arbor, USA,” David Geffen
School of Medicine, Therapeutic Research, University of California, Los Angeles, USA

Background: The gastrointestinal tract (Gl) is involved in nearly all patients with systemic sclerosis (SSc) and is a
source of significant morbidity and mortality. There is no single objective measure to assess the extent and
severity of Gl involvement in SSc patients. The evaluation of the regional morphology and motility and
absorptive/ secretory functions of the Gl tract by dedicated tests, provides a systematic approach to the
assessment of Gl involvement in SSC Only validated measures enable scientific research of the disease
outcome and the effect of therapeutic interventions.

Objectives To assess the validity of the morphology and bacterial overgrowth measures used to examine the Gl
tract in SSc, using the OMERACT criteria.

Methods: We performed a systematic literature search for published data on Gl 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, malabsorption, bacterial overgrowth and procedures
used for morphology and bacterial overgrowth assessment (eg endoscopy, breath test, ultrasound, lactulose
test, xylose test, barium studies, mucosal biopsy), randomized controlled studies (RCT), clinical studies. Articles
obtained from these searches were reviewed for additional 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 answered 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 validated. 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 Gl 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 understanding of SSC and to be used as outcome measures
in interventional studies.
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PS69 SEXUAL DYSFUNCTION: THE PHYSICAL AND PSYCHOLOGICAL BURDEN ON WOMEN IN
SYSTEMIC SCLEROSIS

T. Ngcozana, C. Denton, V. Ong

Centre of Rheumatology and Connective Tissue Diseases, Royal Free NHS Foundation Trust, London, UNITED
KINGDOM

Background: Systemic Sclerosis (SSc) is a multisystem connective tissue disease associated with significant
mortality predominantly as a consequence of cardiopulmonary complications but it is also associated with
significant comorbidities 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 (IcSSc) or diffuse (dcSSc) scleroderma were invited to complete a validated
Female Sexual Function Index(FSFI) questionnaire that examined six major domains: desire, orgasm, arousal,
lubrication, satisfaction and pain. The questionnaire was broadened to evaluate the psychological 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 difficulties.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 women 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 discussed 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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PS70 IN WOMEN WITH SYSTEMIC SCLEROSIS, SEXUAL FUNCTION IS AFFECTED BY
DISEASE-RELATED AND PSYCHOLOGICAL CONCERNS

A. Del Rosso ', S. Maddali Bongi ', S. Mikhaylova ', M. Baccini 2, M. Matucci Cerinic '

! Department of Experimental and Clinical Medicine, Florence University, Florence, ITALY,? Unit of Geriatric
Rehabilitation, ASL 10 Florence, Florence, ITALY

Objective:

In Systemic Sclerosis (SSc) patients, sexual function is somewhat impaired. 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 ISSc, 17 with dSSc) and 46 healthy women (age: 52.0 £ 9.0
years) were assessed for socio-demographic characteristics, gynecological anamnesis and administered with
Female Sexual Function Index (FSFI), Short Form-36 (SF36), Health Assessment Questionnaire (HAQ),
Hospital Anxiety and Depression Scale (HADS), Rosenberg Self-Esteem Scale (RSES), Coping Orientation to
Problems Experienced-New ltalian Version (COPE-NIV), Functional Assessment of Chronic lliness Therapy-
Fatigue Scale (FACIT-F).

Patients were also assessed for disease duration and subset, Female Sexual Function 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 ISSc patients (P=NS).

Total FSFI score, similar to controls, by bivariate analysis was negatively correlated 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 associated 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 transcendental 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 influenced by specific disease-related and
psychological concerns, different from variables affecting sexual function in healthy controls. Thus, it should be
included in patients evaluation and assessed in daily practice.
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PS71 SEXUAL DYSFUNCTION IS ASSOCIATED WITH ANXIETY AND HIGHER BODY MASS
INDEX IN WOMEN WITH SYSTEMIC SCLEROSIS

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

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 questionnaire 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 domains 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 having sexual dysfunction or not (Brook
Levis et al). Psychological, Functional and Quality of Life aspects were evaluated through the Hospital Anxiety
and Depression 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 partner 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 3.46710.88, in patients with and without sexual dysfunction, respectively).
Mean Body Mass Index (BMI) was significantly higher in women with sexual dysfunction (28.0414.626 vs
23.2312.473; p=0.016). Higher anxiety levels were present in patients with sexual 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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PS72 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 Immunology 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 Ultrasound System SSA-
790 (Tokio, Japan) equipped with convex 7.5 MHz probe. In SSc women Doppler indices of clitoral artery were
measured at baseline, conversely in SSc men Doppler indices of cavernous arteries were measured at the peno-
scrotal junction before and after pharmacostimulation with 20 mcg prostaglandin 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 Systems,
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 assess 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 capillaroscopic pattern and 6 have a late
capillaroscopic pattern. No significant differences of PSV and EDV were observed in the three capillaroscopic
patterns. Conversely, Pl, Rl and S/D ratio were significantly different in the three capillaroscopic patterns. Pl
(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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PS73 IMPRESS 2 (INTERNATIONAL MULTICENTRIC PROSPECTIVE STUDY ON PREGNANCY
IN SYSTEMIC SCLEROSIS). PROSPECTIVE, CASE-CONTROL STUDY OF PREGNANCY IN
SYSTEMIC SCLEROSIS

C. Di Blasi Lo Cuccio 1, V. Ramoni 2, M. Taraborelli 3, M. Ostensen 4, A. Mazzone 5, V. Steen 6, G. Valentini 7, M.
Limonta 8, A. Brucato 1, A. Tincani 3, M. Matucci-Cerinic °

" Internal Medicine, Ospeda/e Papa Giovanni XXIll, Bergamo, ITALY,? Fondazione IRCCS Policlinico San
Matteo Pavia, ITALY,® Rheumatology, Universita degli Studi di Brescia, Spedali Civili, Brescia, ITALY

Natlona/ Center of Pregnancy and Rheumatic Disease, University of Trondheim, Sklppervn Farsund,
NORWAY,’ Medicina Interna, Azienda Ospedaliera Ospedale Civile di Legnano, Legnano, ITALY,® Georgetown
University Medical Center, Division of Immunology, Rheumatology and Aller E;q Washington, USA, 7
Rheumatology, Second University of Naples Policlinico Federico I, Napoli, ITALY,” Rheumatology, Ospedale
Papa Giovanni XXIIl, Bergamo, ITALY,? Rheumatology, 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 ltalian patients associations, that studied 99
SSc women and their 109 pregnancies, 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 (International 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 patients, 2. 200 non-pregnant matched SSc women, 3. 200 healthy
pregnant women. 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 worldwide 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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PS74 ALLOGENIC SKIN GRAFTING FOR SYSTEMIC SCLEROSIS ULCERS: PRELIMINARY
DATA OF AN ITALIAN COHORT

S. Barsotti ', V. Mattaliano 2, A. d'Ascanio ', G. Mosti , A. Della Rossa ', C. Ferri °, E. Giraldi *, D. Giuggioli ®, C.
Mattaliano, S. Bombardieri '

"vo Reumatologia - Azienda Ospedaliera Universitaria Pisana, Pisa, ITALY,? Casa di Cura M.D. Barbantini,
Lucca, ITALY,? UOC Reumatologia - Azienda Ospedaliero-Universitaria Policlinico di Modena, Modena, ITALY
* Centro Muiltidisciplinare di Day Surgery - Azienda Ospedaliera di Padova, Padova, ITALY

Backgroud: Systemic sclerosis (SSc) is a systemic autoimmune disease of unknown etiology. Digital ulcers are
common in patients with SSc with a prevalence 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 affected 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 effectiveness 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 allogenic 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 extremities (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 treatment 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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PS75 AUTOLOGOUS FAT TRANSFER FOR DIGITAL ULCERS TREATMENT IN SYSTEMIC
SCLEROSIS

G.Erba ', E. Allevi ', I. Mazzola 2, M. Del Bene 2, M.R. Pozzi '

"ss Reumatologia - Clinica Medica - AO San Gerardo, Monza, ITAL \ Chirurgia Plastica e della Mano - AO
San Gerardo, Monza, ITALY

Objective: Digital ulcers (DUs) occur in up to 50% of patients with Systemic Sclerosis (SSc). DUs are painful,
recurring and lead to functional disability. Management 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 lloprost: 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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PS76 LUNG TRANSPLANTATION IN SISTEMIC SCLEROSIS: EXPERIENCE IN A SPANISH
CENTER

A. Fernandez-Codina ', C. Simedn ', C. Berastegui °, G. Silveira >, A. Guillen ', V. Fonollosa ', V. Monforte 2, M.
Vilardell-Tarrés ', A. Roman

! Systemic Autoimmune Diseases Unit, Internal Medicine Department, Hospital Universitari Vall d'Hebron,
Barcelona, SPAIN/? Lung Transplantation Unit, Pneumology Department, Hospital Universitari Vall d'Hebron,
Barcelona, SPAIN

Objectives:
To describe the clinical features, evolution, complications and survival 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 according 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 patients, 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 syndrome 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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PS77 LONG TERM EFFICACY OF PERIORAL AUTOLOGOUS FAT TRANSPLANTATION ON
SCLERODERMA SKIN FIBROSIS: A CONTROLLED STUDY VERSUS HYALURONIC ACID
FILLER.

N. Del Papa ' D. Sambataro ', E. Zaccara ', W. Maglione ', G. Di Luca 2, A. Parafioriti ®, E. Armiraglio *, A. Di
Bernardo *, F. Caviggioli * V. Vinci *, M. Klinger 4

" Ospedale G. Pini - U.O.C. Day Hospital Reumatologia, Milan, ITALY,? Ospedale G. Pini - U.O.S. Chirurgia
Vascolare, Milan, ITALY,® Ospedale G. Pini - U.O.C. Anatomia Patologica, Milan, ITAL Y,* Multimedica Holding
SpA - U.O.C. Chirurgia Plastica, Milan, ITALY

Autologous fat tissue grafting (AFTG) has been successfully used in the treatment 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 investigated 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 according 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 perimeter 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 improve 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 perspectives for the local and general therapeutic approach to SSc.
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PS78 NEW FAT-DERIVED PRODUCTS FOR TREATING INDUCED-SKIN LESIONS OF
SCLERODERMA IN NUDE MICE

A. Daumas ', N. Serratrice °, D. Ould Ali %, P. Nguyen ?, L. Giraudeau °, J. Veran ®, J. Magalon °, L. Andrac-
Meyer *, B. Granel °, G. Magalon *

! Department of Internal Medicine AP-HM CHU Timone, Marseille, FRANCE,? Department of Plastic and
Reconstructive Surgery AP-HM CHU Conception, Marseille, FRANCE,® Culture and Therapy Unit AP-HM CHU
CONCEPTION, Marseille, FRANCE," Departement of Anatomopathology AP-HM CHU NORD, Marseille,
FRANCE,” Department 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 harvested 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. Preparation 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 million
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,
suggested 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 effects. We highlighted the interest of mixtures MF + SVF and MF + PRP compared to the MF,
SVF and PRP separately for their regenerative and proangiogenic properties. These effects on the sclerotic skin
should have potential clinical applications in the treatment of the SSC human disease.
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PS79 THE USE OF ADIPOSE-DERIVED REGENERATIVE CELLS (ADRCS) IN THE TREATMENT
OF SCLERODERMA OF THE HANDS: A PROSPECTIVE TRIAL

G. Magalon ', A. Daumas ?, P. Nguyen ', F. Sabatier °, J. Veran ®, L. Giraudo ®, J. Eraud ', E. Jouve *, B. Granel®

" Plastic and Reconstructive Surgery, Marseille, FRANCE,? Internal Medicine, Marseille, FRANCE
3 Cell Therapy Unit, Marseille, France,* Statistical Unit, Marseille, FRANCE

INTRODUCTION

Hand disease in Systemic Sclerosis can be complicated by acrocyanosis, digital ischemia, ulcers and digital
retraction which lead to functional disability, pain, and a significant impairment of the quality of life. Currents
treatments are modestly effective. The safety, feasibility, functional and trophic effects 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 ftrial 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 under 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 analgesia,
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 quantification 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 scleroderma 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). Rodnan 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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PS80 NO CORRELATION OF CD4+ LYMPHOPENIA AND CLINICAL RESPONSE TO
AUTOLOGOUS STEM CELL TRANSPLANTATION FOR SYSTEMIC SCLEROSIS

M. WAGNER ', I. Kdtter?, W. Vogel ', L. Kanz ', J. Henes '

" University Hospital Tuebingen, Department of Hemato-Oncology, Rheumatology and clinical Immunology -
Tuebingen - Germany, Tuebingen, GERMANY, ° Robert-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 relapse. 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 underwent aSCT in Tuebingen were
evaluated. Our treatment regimen consists of cyclophosphamide (CYC) + granulocyte stimulating factor (GCSF)
for mobilization; CD34+ selection and CYC + antithymocyteglobuline (ATG) or CYC + ATG + thiotepa (n=6) for
conditioning (n=26). Response to treatment was defined 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 lymphopenia in most of the patients but no correlation between sustained response and
lymphopenia, even more those patients with good response recovered rather earlier.

Conclusion: CD4+ lymphopenia is not the key mechanism underlying the ongoing response to aSCT for patients
with Ssc.
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PS81 INTEREST OF MICRO REINJECTION OF AUTOLOGOUS ADIPOSE TISSUE IN THE FACE
OF PATIENTS WITH SYSTEMIC SCLEROSIS

N. Sautereau ', J. Eraud %, A. Daumas °, L. Giraudo *, F. Sabatier *, G. Magalon 2, B. Granel '

! Department of Internal Medicine AP-HM CHU Nord, Marseille, FRANCE? Department of Plastic and
Reconstructive Surgery AP-HM CHU Conception, Marseille, FRANCE,’ Department of Internal Medicine AP-HM
CHU Timone, Marseille, FRANCE,? Culture and Therapy Unit AP-HM CHU Conception, Marseille, 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 disability 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 temporo-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 multipotent mesenchymal stem cells called Adipose-Derived Stem Cells
(ADSCs).

MATERIAL and METHODS

This prospective single-center opened pilot study includes 13 patients with SSc according to the American
College of Rheumatology 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
manifestations in SSc. It could offer a safe and non-invasive way to improve patients’ quality of life.
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PS82 HUMAN ADIPOSE-DERIVED STROMAL CELLS FOR CELL-BASED THERAPIES IN THE
TREATMENT OF COUTANEOUS 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 harvested from small volumes of
liposuction aspirate, showing great in vitro viability and proliferation rate. Here we isolated, characterized, and
expanded ASCs, assessing both their mesenchymal origin and their capability to differentiate towards 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 sclerodermic 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 necrosis, 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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PS83 ANGIOTENSIN RECEPTOR TYPE 1 AND ENDOTHELIN RECEPTOR TYPE A ON IMMUNE
CELLSMEDIATE MIGRATION AND THE EXPRESSION OF IL-8 AND CCL18 WHEN STIMULATED
BY AUTOANTIBODIES FROM SYSTEMIC SCLEROSIS PATIENTS

J. Gunther "2, A. Kill "2, M.O Becker ', E. Siegert ', M. Radic "'®, G. Riemekasten "2

" University Hospital Charité, Department of Rheumatology and Clinical Immunology, Berlin, GERMANY,
German Rheumatism Research Centre, Berlin, GERMANY , ° University Hospital Split, Department of
Rheumatology and Clinical Immunology, Split, CROATIA

Background: Agonistic autoantibodies against the angiotensin Il receptor type 1 (AT1R) and the endothelin
receptor type A (ETAR) have been identified in patients 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 PBMCs from healthy donors. In addition, PBMCs from healthy donors were stimulated 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 lymphocytes 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 application 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 human 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 vitro, 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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PS84 ANTI-AT1R AND ANTI-ETAR AUTOANTIBODIES FROM PATIENTS WITH
SSCANDTHEIRAGONISTIC EFFECTS

A.Kill ', C. Tabeling %, A. Kithl %, J. Gunther ™*, M. O. Becker ", H. Heidecke °, D. Dragun °, G.R. Burmester ',
G. Riemekasten "*

! University Hospital Charité, Rheumatology and clinical Immunology, Berlin, GERMANY, 2 University Hospital
Charité, Department of Infectious Diseases and Pulmonary Medicine, Berlin, GERMANY, ° University Hospital
Charité, Department of Inner Medicine, Berlin, GERMANY, * German Rheumatism Research Center (DRFZ), a
Leibniz Institute, Berlin, GERMANY, ° CellTrend GmbH, Luckenwalde, GERMANY, © University Hospital Charité,
Department of Nephrology, Transplantology and Intensive Care, Berlin, GERMANY

Background: Functional autoantibodies to angiotensin Il 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 manifestations and reduced cumulative survival. Biologic effects of these autoantibodies (anti-AT1R and
anti-ETAR autoantibodies) have been demonstrated in vitro. Here, the functional effects were studied in vivo
using animal models.

Objectives: To analyse functional effects of anti-AT1R and anti-ETAR autoantibodies in vivo using animal
models.

Methods: Healthy C57BI/6J mice were subjected to passive transfer treatment either with anti-AT1R and anti-
ETAR autoantibody-positive IgG of SSc patients or with IgG of healthy donors as control. Experiments were
performed with short term IgG transfer over seven days and with long term transfer over three months.
Bronchoalveolar lavage fluid (BALF) was performed at the end of experiments and the cellular composition was
analysed by microscopic differentiation in a blinded fashion. Lung architecture was visualized by staining with
Hematoxylin and Eosin (H&E) of paraffin embedded sections and assessed by light microscopy. Plasma of
treated mice was analysed for cytokines and chemokines using a bead array system (BioPlex®).

Results: Mice treated with anti-AT1R and anti-ETAR autoantibody-positive IgG of SSc patients (SSc-1gG group)
showed distinct differences compared to mice that were treated with 1gG of healthy donors (NC-IgG group).
Cellular composition of the BALF revealed an increase of neutrophils in the BALF of the SSc-IgG group
compared to the control NC-IgG group in the short and long term transfer. In the plasma elevated levels of the
murine chemokine KC (functional homologue to human interleukin-8) were found in the short term transfer. Long
term transfer resulted alteration of lung architecture featuring increased immune cell infilirates showed by H&E
staining of lung sections of SSc-IgG group compared to NC-lIgG group.

Conclusions: Our findings demonstrate the potential to induce features of SSc pathogenesis in animal models in
vivo by autoantibody positive IgG of SSc patients. Previous in vitro studies indicate direct receptor activation by
anti-AT1R and anti-ETAR autoantibody-positive SSc-lgG and activation of the angiotensin and endothelin
receptors by these autoantibodies could account in part for in vivo effects seen here. Therefore, receptor
inactivation studies will be performed to assess a deeper knowledge of anti-AT1R and anti-ETAR autoantibody-
mediated effects in vivo which could help to improve our current understanding of SSc pathogenesis.

PAGE 131




3" Systemic Sclerosis Abstract Book February, 6-8, 2014
World Congress Rome, Italy

PS85 SYSTEMIC SCLEROSIS SERA AFFECT ANGIOGENESIS, WOUND HEALING CAPACITY
ANDMIGRATION OF DERMAL BLOOD MICROVASCULAR ENDOTHELIAL CELLS:
THERAPEUTIC IMPLICATIONS OF CYCLOPHOSPHAMIDE

A. Borghini ', M. Manetti 2, F. Nacci 2, E. Romano 2, A.F. Milia %, S. Guiducci ?, M. Matucci-Cerinic ?, L. Ibba-
Manneschi 2, E. Weber '

" Department of Molecular and Developmental Medicine, University of Siena, Siena, ITALY, ° Department of
Experimental and Clinical Medicine, University of Florence, Florence, ITALY

Objective: Systemic sclerosis (SSc) is a complex connective tissue disease characterized by extensive fibrosis
and vascular abnormalities. Dermal capillaries are progressively reduced in number with consequent chronic
tissue hypoxia insufficiently compensated by angiogenesis. In SSc, clinical studies reported that
cyclophosphamide (CYC) treatment may improve nailfold capillary damage. In the present study, we evaluated
the effects of sera from naive or CYC-treated SSc patients on the in vitro capacity of human adult dermal blood
microvascular endothelial cells (B-MVECSs) to perform angiogenesis, and to migrate and proliferate in response
to injury.

Methods: Dermal B-MVECs were challenged with sera from SSc patients (n=21; n=13 limited SSc (ISSc), n=8
diffuse SSc (dSSc)), naive (n=8) or under CYC treatment (n=13), and healthy controls. Angiogenesis was
evaluated after 24 hours of cell seeding on Geltrex (reduced growth factor basement membrane matrix) in EBM
containing 2% fetal bovine serum and 10% control or SSc serum. The number of branching points was
quantified. Wound healing assay was performed on confluent cells grown in 12-well plates and evaluated at 24
hours after wounding. Chemotaxis was assessed by using the Boyden chamber assay.

Results: Angiogenesis was significantly reduced upon challenge with sera from naive SSc patients compared
with healthy controls (p<0.005). Moreover, angiogenesis was significantly lower in the presence of naive dSSc
sera compared with naive ISSc sera (p=0.02). Upon challenging of B-MVECs with sera from CYC-treated SSc
patients, the angiogenic capacity was comparable to that of cells treated with healthy sera. Wound healing
capacity was significantly decreased upon challenge with sera from both naive and CYC-treated SSc patients
compared with healthy controls (both p<0.005), with no difference between naive and CYC-treated SSc sera.
The Boyden chamber assay gave similar findings with significantly lower migration of B-MVECs in the presence
either of naive SSc or CYC-treated SSc sera compared with healthy sera (both p<0.001). Furthermore, both
wound healing capacity and chemotaxis were significantly reduced upon challenge with naive dSSc sera
compared with naive ISSc sera (p<0.001).

Conclusions: Naive SSc sera have significant inhibitory effects on angiogenesis, wound healing capacity and
chemotaxis of dermal B-MVECs. Challenge with CYC-treated SSc sera effectively maintained B-MVEC
angiogenesis on Geltrex at levels comparable to those of healthy control sera. Conversely, it was not able to
specifically restore B-MVEC wound healing capacity and migration. Therefore, in SSc CYC treatment might
foster angiogenesis mainly through the normalization of the endothelial cell invasive capacity and cell-matrix
interactions.
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PS86 FROM MICROVASCULATURE TO FIBROBLAST: CONTRIBUTION OF ANTI-ENDOTHELIAL
CELL ANTIBODIES (AECA) IN SYSTEMIC SCLEROSIS

C. Corallo, B. Franci, A. Montella, F. D'onofrio, R. Nuti, N. Giordano
Department of Medicine, Surgery and Neurosciences, University of Siena, Siena, ITALY

Systemic Sclerosis (SSc) is an autoimmune disease characterized by skin and internal organ fibrosis, caused by
microvascular dysfunction. In the last years, the hypothesis that anti-endothelial cell antibodies (AECA) could
play a key role in microvascular damage seems to be always more convincing. Some of these AECA are
capable of causing antibody-dependent cellular apoptosis and of stimulating the microvasculature in the release
of pro-inflammatory and pro-fibrotic cytokines at the same time. In the present study, AECA contribution in the
development of microvasculature damage was evaluated by stimulating human-microvascular-endothelial-cells
(MVEGCs) with SSc sera (with and without AECA), and with sera from healthy donors. The conditioned MVECs
culture media were then added to control (CTR), not affected-skin (NA) and affected-skin (SSc) fibroblast
cultures respectively. The presence of AECA contributed to MVECs over-release of endothelin-1 (ET-1) in the
culture medium and finally to cell apoptosis. Fibroblast (CTR, NA and SSc) proliferation resulted increased after
treatment with AECA-positive conditioned media compared to AECA-negative and control conditioned media.
Moreover, both AECA-positive (in major contribution) and AECA-negative conditioned media were responsible of
alpha-smooth-muscle-actin (aSMA) over-expression in fibroblasts compared to control conditioned media.
Moreover, fibroblast type-I-collagen synthesis chanced in presence of AECA. Finally, the synthesis of fibroblast
transforming-growth-factor-beta (TGF-B) was statistically higher in AECA-positive conditioned media compared
to AECA-negative and control conditioned media. These findings support the concept that AECA may mediate
the crosstalk between endothelial damage and dermal-fibroblast activation in SSc.
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PS87 CIRCULATING ANGIOGENIC FACTORS IN SSC PATIENTS — ASSOCIATION WITH
CLINICALMANIFESTATIONS

M. Madej ', A. Luczak ', B. Nowak ", E. Morgiel ', L. Korman ', P. Wiland

! Department and Clinic of Rheumatology and Internal Medicine, Wroclaw Medical University, Wroclaw,
POLAND, ? Department of Pharmacology, Wroclaw Medical University, Wroclaw, POLAND

Background: The involvement of the small arteries and capillaries, causing SSc vasculopathy belongs to the
pathological background of systemic sclerosis (SSc). Recent studies have shown elevated levels of angiogenic
molecules in plasma from SSc patients, which may reflect the dysregulation of the endothelium function during
the disease [1]. Scleroderma interstitial lung disease (ILD) is bound up with VEGF deficiency [2]. Other data
suggest increased serum levels of VEGF in SSc patients with higher pulmonary blood pressure [3].

Objectives: To evaluate the serum concentrations of angiogenic factors and the relationships among them. To
assess the relations of angiogenic cytokines with organ involvement in patients with SSc.

Methods: Serum levels of VEGF, fibroblast growth factor 2 (FGF-2), angiopoietn-1 (Ang-1), angiopoietin-2 (Ang-
2) and endostatin were assessed by ELISA in a group of 27 patients with SSc and 25 healthy controls. Some
basic diagnostic procedures including laboratory tests, HRCT, echocardiography, capillaroscopy were performed
to assess organ involvement due to SSc.

Results: A total of 27 SSc patients (19 women, 8 men) with a mean age of 53.7£12.0 years were enrolled in the
study. Mean disease duration was 6.3+6.3 months. The levels of VEGF ( 53.3vs39.3;p<0.01), Ang-2 (8.3 vs 3.4)
and endostatin (177.2vs126.0) were significantly higher in SSc patients than in the healthy population
(p<0.0001). No differences between FGF-2 and Ang-1 concentrations among SSc patients and the control group
were noted. A significant increase of Ang-2 was revealed in a subgroup of patients with limited SSc (ISSc)
(13.5+8.9 vs 7.3x4.4; p<0.05). Elevated concentrations of endostatin were observed in SSc patients with
confirmed arterial pulmonary hypertension (243.8+120.3 vs 158.8%£48.5;p=0.007). No correlations of other
features of organ involvement (capllaroscopic changes, digital ulcers, interstitial lung disease) and angiogenic
factors were noted.

Conclusions: Angiogenic profile observed in our study showed a domination of angiostatic factors including Ang-
2 and endostatin. Our results confirm earlier data suggesting that elevated levels of angiogenic factors reflect a
pro-inflammatory state in SSc endothelium and may contribute to the development of clinical symptoms of the
disease.

References:

[1] RiccieriV, StefanantoniK, VasileM et al. Abnormal plasma levels of different angiogenic molecules are
associated with different clinical manifestations in patients with systemic sclerosis. ClinExpRheumatol. 2011
MarApr;29(2Suppl 65):S46-52.

[2] De SantisM, BoselloSL, CapoluongoE et al. A vascular endothelial growth factor deficiency characterises
scleroderma lung disease. AnnRheumDis. 2012 Sep;71(9):1461-5.

[3] PapaioannouAl, ZakynthinoskE, KostikasK et al. Serum VEGF levels are related to the presence of pulmonary
arterial hypertension in systemic sclerosis. BMCPulmMed. 2009May9;9:18.
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PS88 CIRCULATING ENDOTHELIAL MICROPARTICLES REFLECT MICROVASCULAR IMPAIRMENT IN
PATIENTS WITH SYSTEMIC SCLEROSIS

O. Kowal-Bielecka ', M. Bielecki 2, M. Michalska-Jakubus ®, D. Krasowska *

! Department of Rheumatology and Internal Medicine, Medical University of Bialystok, Bialystok, POLAND, 2
Department of Orthopedics and Traumatology, Medical University of Bialystok, Bialystok, POLAND, 3
Department of Dermatology, Venereology and Pediatric Dermatology, Medical University of Lublin, Lublin,
POLAND

Objective: Vascular injury is believed to play an essential role in the development of systemic sclerosis (SSc).
However, the pathogenesis of SSc-related microangiopathy is not well understood. In addition, reliable
assessment of endothelial state in vivo in SSc patients still remains a challenge. Endothelial microparticles
(EMPs) are considered markers of the endothelial state.

Purpose: We aimed to assess possible relationships between circulating EMPs and clinical features including
microvascular impairment in patients with SSc.

Methods: Forty seven patients fulfilling the ACR classification criteria for SSc and 27 age- and sex-matched
healthy controls were included into the study. Clinical evaluation of patients was obtained, including nailfold
capillaroscopy. Based on the capillaroscopic findings patients were classified into 3 groups showing an early,
active or late pattern, according to the criteria proposed by Cutolo et al [Rheumatol 2004; 43: 719]. EMPs were
identified with flow cytometry after staining platelet-poor plasma with combinations of fluorescent cell-specific
monoclonal antibodies (anti-CD31, -51, -42b, -62E and AnnexinV). The following types of EMPs were evaluated:
total EMPs (CD31+/CD42b-), activated EMPs (CD62E+/AnnV-,) and apoptotic EMPs (CD62E+/AnnV+ or
CD51+).

Results: All types of EMPs were significantly elevated in SSc patients as compared with healthy controls. The
concentrations of total EMPs tended to be lower in SSc patients with digital ulcers as compared with those
without digital ulcers (p=0.09).

The mean concentration of total EMPs in SSc patients with late pattern in capillaroscopy was significantly lower
as compared with SSc patients with early capillarscopic pattern (p<0.05), and tended to be lower as compared
with SSc patients with active pattern (p=0.1). There were no significant differences in the levels of total EMPs
between SSc patients with early and those with active patterns in capillaroscopy (p>0.05). Moreover, total EMPs
and activated EMPs showed opposite correlations with the number of ramified capillaries (R=-0.40 and R=0.37,
respectively, p<0.05 for both).

No other statistically significant associations or correlations could be found between the concentrations of total
EMPs or any of EMPs’ subpopulations and other clinical or immunological parameters including disease
subtype, disease duration, the presence of interstitial lung disease, severity of skin or lung involvement, the
presence of specific autoantibodies (ACA or anti-Scl70) or ESR values.

Conclusions: Our results suggest that quantity and phenotype of circulating EMPs might reflect microvascular
changes in SSc. Further studies are required to reveal the role of EMPs in the development of microangiopathy
in SSc.
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PS89 IGG SUBCLASSES OF AUTOANTIBODIES DIRECTED AGAINST THE ANGIOTENSIN RECEPTOR
TYPE 1 AND THE ENDOTHELIN RECEPTOR TYPE A AND THEIR CLINICAL RELEVANCE

J. Gunther "2, A. Kill "2, M.O. Becker ", E. Siegert ', H. Heidecke °, G. Riemekasten '

" University Hospital Charité, Department of Fw’heumatology and Clinical Immunology, Berlin, GERMANY, *
German Rheumatism Research Centre, Berlin, GERMANY, ° CellTrend GmbH, Luckenwalde, GERMANY

Background: lgG4-related diseases are often characterized by a generalized inflammatory fibrosis which is also
present in patients suffering from systemic sclerosis (SSc). Recent findings indicate the importance of
autoantibodies (Aabs) against the angiotensin Il type-1 receptor (AT1R) and the endothelin type-A receptor
(ETAR) in the pathogenesis of SSc. Therefore, we analysed the levels of anti-AT1R/ETAR IgG sublasses in
patients with SSc to determine a possible role of IgG subclasses as markers for disease manifestations in SSc.

Material and Methods: Sera from 91 SSc patients, 59 patients suffering from systemic lupus erythematosus
(SLE), and 199 healthy donors were analysed for the levels of anti-AT1R and anti-ETAR Aabs as well as for the
different anti-AT1R and anti-ETAR IgG subclasses by ELISA. The results were associated with clinical
manifestations using Mann-Whitney test and correlated with the time since onset of disease manifestations by
Spearman correlation test.

Results: 1gG3 followed by IgG1 was found to show highest anti-AT1R/ETAR Aab levels in all analyzed groups, in
which SSc patients as well as SLE patients had higher IgG1 and IgG3 anti-AT1R/ETAR Aab levels as compared
to healthy donors. Comparing SLE and SSc patients IgG1 and IgG3 showed a bit higher anti-AT1R/ETAR Aab
levels in SLE.

Within the SSc group patients with diffuse SSc had the higher anti-AT1R/ETAR IgG3 levels as compared to
those with limited disease or overlap forms.

Correlation analysis with SSc-related clinical manifestations revealed that levels of anti- AT1IR/ETAR IgG3
negatively correlated with time since onset of Raynaud’s phenomenon, and with time since first detection of
PAH. Of note, there were negative correlations between levels of anti-AT1R/ETAR IgG3 levels and diffusion
capacity for carbon monoxide (DLCO) as well as between anti-AT1R/ETAR-IgG3 levels and forced vital capacity
(FVC) values (p = 0.02/0.07 and p = 0.01/0.03, respectively).

Conclusion: Interestingly, not 1gG4 but 1IgG3 showed highest anti-AT1R/ETAR Aab levels when compared to
other IgG subclasses. However, in SSc patients, anti-AT1R/ETAR IgG3 levels are strongly correlated to certain
disease manifestations, whereby high anti-AT1R/ETAR IgG3 levels are associated with low DLCO and FVC
indicating deterioration of lung function. According to these findings high anti-AT1R/ETAR 1gG3 levels could
predict for lung function deterioration and represent a new marker for SSc complications.
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PS90 DECREASED EXPRESSION OF NEUROPILIN-1 IN SYSTEMIC SCLEROSIS: POTENTIAL
CONTRIBUTION TO IMPAIRED ANGIOGENESIS

E. Romano ', M. Manetti "%, C. Mazzotta ', I. J. Da Silva Chora ®, S. Bellando-Randone ', J. Blagojevic ', L. Ibba-
Manneschl 2, M. Matucci-Cerinic 1, S. Guiducci '

! Department of Experimental and Clinical Medicine, Section of Rheumatology, University of Florence, Florence,
ITALY, ¢ Department of Experimental and Clinical Medicine Section of Anatomy and Histology, University of
Florence, Florence, ITALY, ° Department of Centro Hospitalar Sao Joao, Universidade do Porto, Porto,
PORTUGAL

Objectives: In SSc vascular involvement is a primary event characterized by vascular tone dysfunction and
increased circulating levels of vascular endothelial growth factor (VEGF). Neuropilin-1 (NRP1) is a receptor for
both class-3 semaphorin (sema) family of axon guidance molecules and VEGF. NRP1 is required for optimal
VEGF/VEGFR-2 signaling, and NRP1-deficient mice exhibit vascular defects including disorganized blood
vessels, lack of normal branching and missing capillary networks. Sema3a controls physiological and
pathological angiogenesis. In the present study, we investigated the possible involvement of sema3a/NRP1 axis
in SSc.

Methods: Soluble NRP1 (sNRP1) and sema3a levels were measured by quantitative colorimetric sandwich
ELISA in serum samples from SSc patients (n=49) and age- and sex-matched healthy controls (n=39). Patients
were classified according to nailfold videocapillaroscopy (NVC) patterns (early, active and late). NRP1 and
sema3a protein expression was evaluated by immunofluorescence and western blot in skin biopsies from SSc
patients (n=10) and healthy controls (n=8). NRP1 expression was also evaluated in human dermal microvascular
endothelial cells from SSc patients (SSc-MVECs) and healthy controls (H-MVECs) at basal level, and in H-
MVECs after stimulation for 24 hours with recombinant human VEGF165 (10 ng/ml), SSc sera (n=3) and healthy
sera (n=3).

Results: Circulating sNRP1 levels were significantly reduced in SSc patients (median 0.22 ng/ml) compared with
healthy controls (median 0.69 ng/ml) (p=0.005). In particular, SNRP1 levels were significantly lower in either SSc
patients with active or late NVC patterns than in controls (both p<0.05). Moreover, sNRP1 levels were
significantly decreased in SSc patients with digital ulcers compared both with patients without digital ulcers
(p=0.009) and controls (p=0.001). No significant differences in sema3a levels were detected between patients
and controls. NRP1 expression was decreased in clinically affected skin biopsies from SSc patients compared
with healthy skin, especially in dermal endothelial cells and stromal cells. H-MVECs showed higher NRP1
protein expression compared with SSc-MVECs. Stimulation with recombinant VEGF165 strongly upregulated
NRP1 expression in H-MVECs. NRP1 expression in H-MVECs increased after treatment with healthy sera
compared with basal condition, while it decreased after challenging with SSc sera (both p<0.005 vs basal H-
MVECs). Sema3a expression was not different in skin biopsies from SSc patients compared with controls.
Conclusions: NRP1 expression is significantly decreased in SSc, and lower sNRP1 levels correlate with the
severity of nailfold capillary modifications and presence of digital ulcers. NRP1 might play a role in the vascular
damage and in the impairment of the angiogenic process in SSc.
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PS91 INVOLVEMENT OF PLEXIND1/SEMAPHORIN 3E PATHWAY ON THE DYSREGULATION OF
VASCULAR TONE CONTROL IN SSC PATIENTS

C. Mazzotta ', E. Romano ', C. Bruni ', M. Manetti "%, G. Lepri ', S. Bellando-Randone ', J. Blagojevic ', I. J. Da
Silva Chora °, A. Radicati ', M. Matucci- Cerinic ', S. Guiducci '

! Department of Experimental and Clinical Medicine, Section of Rheumatology, University of Florence, Florence,
ITALY, ¢ Department of Experimental and Clinical Medicine, Section of Anatomy and Histology, University of
Florence, Florence, ITALY, ° Department of Centro Hospitalar Sao Joao, Universidade do Porto, Porto,
PORTUGAL

Objective: The main hallmark of SSc is vasculopathy characterised by dysregulation of angiogenesis and
vascular tone leading to loss of capillaries. The vascular and nervous system have several anatomic similarities
that extend to level of the molecular mechanisms. Emerging evidence suggests that proteins involved in
transmitting axonal guidance cues, including class Il semaphorin families, also play a critical role in blood vessel
guidance during physiological and pathological vessel development. Sema3E acts through its receptor plexin-D1
to control endothelial cell positioning and patterning of the developing vasculature. Sema3E is a natural
antiangiogenic molecule that causes filopodial retraction in endothelial cells inhibiting cell adhesion by disrupting
integrin-mediated adhesive structures. The aim of the present study was to investigate if plexin-D1/Sema3E axis
could be involved in dysregulated vascular tone control (RF) characteristic of SSc.

Methods: Sema3E levels were measured by quantitative colorimetric sandwich ELISA in serum samples from 45
subjects with primary Raynaud's phenomenon (PRF) without ANA, Scl70, ACA positivity, 48 SSc patients and 48
age- and sex-matched healthy controls. Patients were classified according to nailfold videocapillaroscopy (NVC)
patterns (early, active and late). Sema3E levels were expressed as median and range and compared by Mann-
Whitney U test. Differences were considered significant for p values less than 0.05. Western blot was used to
evaluate plexin-D1/Sema3E axis in human dermal microvascular endothelial cells from healthy subjects (H-
MVECs) at basal condition and after stimulation with recombinant human VEGF165 (10 ng/ml), IcSSc sera (n=3)
and healthy sera (n=3) for 24h.

Results: Sema3E sera levels were significantly higher both in PRF subjects (median 0.54 ng/ml) and SSc
patients (median 0.67 ng/ml) respect to healthy controls (median 0.19 ng/ml) (both p<0.001). In particular,
semag3E levels were significantly higher in SSc patients with early NVC pattern both respect to active/late pattern
and PRF (both p<0.05). Moreover, sema3E levels were significantly increased in SSc patients without ulcers
compared with patients with digital ulcers (p=0.018). H-MVECs stimulated with SSc sera showed higher levels of
the activated plexin-D1 form and sema3E protein expression in respect to basal H-MVECs and healthy sera. No
differences were found in plexin-D1/Sema3E axis after challenging with VEGF.

Conclusions: Circulating sema3E is significantly increased both in PRF and SSc. Higher sema3E levels are
increased in the early stages of SSc without digital ulcers. Our findings suggest that plexin-D1/Sema3E axis
might have a role in the dysregulation of vascular tone control.
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PS92 DECREASED EXPRESSION OF THE ENDOTHELIAL CELL-DERIVED FACTOR EGFL7
CONTRIBUTES TO IMPAIRED ANGIOGENESIS AND VASCULOGENESIS IN SYSTEMIC
SCLEROSIS

M. Manetti ', S. Guiducci ', E. Romano ', J. Avouac 2, I. Rosa ', B. Ruiz 2, G. Lepri ' S. Bellando-Randone ', L.
Ibba-Manneschi ', Y. Allanore 2, M. Matucci-Cerinic '

! Department of Experimental and Clinical Medicine, University of Florence, Florence, ITALY
2 Cochin Institute, Paris Descartes University, INSERM U1016 and CNRS UMR8104, Paris, FRANCE

Objective: Microvascular damage and defective angiogenesis and vasculogenesis play a major role in the
pathogenesis of systemic sclerosis (SSc). Epidermal growth factor-like domain 7 (EGFL7) is a proangiogenic
molecule predominantly expressed and secreted by endothelial cells and their progenitors which controls
vascular development and integrity. In the present study, we investigated the possible involvement of EGFL7 in
SSc.

Methods: Serum EGFL7 levels from 60 patients with SSc and 35 age- and sex-matched healthy volunteers were
examined by colorimetric sandwich enzyme-linked immunosorbent assay. The expression of EGFL7 in forearm
skin biopsies (n=16 SSc, n=10 controls), cultured dermal microvascular endothelial cells (MVECs) (n=3 SSc,
n=3 controls) and late-outgrowth peripheral blood endothelial progenitor cell (EPC)-derived endothelial cells
(n=15 SSc, n=8 controls) was investigated by immunofluorescence and Western blotting. Anti-CD31/pan-
endothelial cell marker antibodies were used in double immunofluorescence experiments to specifically
investigate endothelial EGFL7 expression in skin sections.

Results: Serum EGFL7 levels were detectable in 68.6% of healthy controls and 45% of SSc cases (p<0.05).
Circulating levels of EGFL7 were significantly decreased in SSc patients compared with healthy controls
(p=0.01). Serum levels of EGFL7 were significantly lower both in limited cutaneous SSc and diffuse cutaneous
SSc patients than in controls (p=0.02 and p=0.04, respectively). In SSc, decreased serum EGFL7 levels were
significantly correlated with the severity of nailfold capillary abnormalities. Patients with most severe capillary
changes and digital ulcers had serum EGFL7 levels significantly lower than healthy controls (p=0.006 and
p=0.002, respectively), while the EGFL7 levels did not differ significantly between controls and SSc patients with
less capillary damage and lack of digital ulcers. Endothelial EGFL7 expression was strongly downregulated or
even almost completely undetectable in SSc affected dermis compared with controls (p<0.001). In cultured SSc
dermal MVECs and late-outgrowth peripheral blood EPC-derived endothelial cells, EGFL7 was significantly
downregulated compared with cells obtained from healthy subjects (p<0.01 and p<0.001, respectively).
Conclusions: Our findings suggest that the loss of EGFL7 expression in endothelial cells and their progenitors
might play a role in the development and progression of peripheral microvascular damage and defective
vascular repair process characteristic of SSc.
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PS93 NAILFOLD CAPILLAROSCOPIC ASSESSMENT AND VASCULAR BIOMARKERS IN SYSTEMIC
SCLEROSIS: LOW CD40L LEVELS IN PATIENTS WITH LATE SCLERODERMA PATTERNS

Y. Yalcinkaya ', S. Cinar 2, S. Kamali ', O. Pehlivan ', N. Alpay ', L. Ocal !, G. Deniz %, M. Inanc

" Istanbul Universitg/, Istanbul Medical Faculty, Department of Internal Medicine, Division of Rheumatology,
Istanbul, TURKEY, © Istanbul University, DETAE, Department of Immunology, Istanbul, TURKEY

Objectives: To determine the relationship between vascular biomarkers reflecting the vascular injury and
neoangiogenesis with capillaroscopic changes in systemic sclerosis (SSc).

Methods: Seventy-two SSc patients (66 female) fulfilling Leroy and Medsger classification criteria were
evaluated, including clinical findings nailfold videocapillaroscopy (NVC) was performed qualitatively (early, active
and late scleroderma patterns) in all patients (Cutolo M, et al. J Rheumatol 2000). Serum samples of patients
were collected for flow-cytometric analysis of CD40L, tPA, MCP-1, sE-selectin, IL-8, IL-6, VEGF, sP-selectin,
TGF-B1 ve VCAM levels (Bender MedSystems, Vienna, Austria) at the same time with NVC. Results were
compared with Pearson chi-square / Fischer’s, Mann Withney U ve Kruskal Wallis tests.

Results: The mean age of the patients was 44.9 and disease duration from the appearance of Raynaud’s and
non-Raynaud symptoms were 5.845.9 and 3.2+2.4 years. Of the patients 23(%32) had diffuse and
49(%68)limited cutaneous involvement, 15(%21) were anti-centromere(+) and 34(%47) were anti-Scl70(+).
When we compared with healthy subjects; tPA (p=0.02), MCP-1 (p=0.001), sE-selectin (p=0.008) and TGF-1
(p=0.001) levels were significantly higher, sP-selectin (p=0.011) ve IL-8 (p=0.001) levels were lower in SSc
patients. SSc patients grouped according to NVC patterns as ‘early’(n=10), ‘active’(n=37) and ‘late’(n=25).
Between groups according to NVC patterns, only sCD40L(pg/ml) levels were significantly lower in the ‘late’
group (p=0.043), higher in patients with limitted cutaneus involvement (p=0.01) and smoking history (n=32,%44)
(p=0.033). The other markers were similar between NVC groups.

Conclusions: There was lower sCD40L serum levels in patients with late NVC patterns, although the levels were
similar to healthy controls in patients with early, active NVC pattern.CD40L may be a key molecule in the
early/active phase of vascular involvement. Higher concentrations of sCD40L in patients with limited cutaneous
disease and smoking history might be related to its role in vascular pathology. NVC is a useful method for
investigating the vascular pathogenesis in SSc.
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PS94 DIAGNOSTIC TARGETS REVEALED BY HIGH-RESOLUTION PROTEIN PROFILING OF HUMAN
PLASMA MICROPARTICLES

L. Iversen ', O. @stergaard 2, S. Jacobsen *, N. Heegaard 2

! Department of Dermatology, Bispebjerg Hospital, Copenhagen University, Copenhagen, DENMARK, 2

Department of Clinical Biochemistry & Immunology, Statens Serum Institut, Copenhagen, DENMARK,
’Department of Rheumatology, University Hospital Rigshospitalet, Copenhagen, Denmark, Copenhagen,
DENMARK

Background: Microparticles (MP) are small membranous vesicles shed from cells undergoing apoptosis or
activation. They are found in the circulation and they carry information about cellular origin and events which
lead to their formation. In addition, they may reflect disease processes in the body.

Methods: MPs were obtained from 1 mL platelet poor citrate plasma by repeated ultracentrifugation (five times
20.000 x g, 30 min at room temperature). Proteins present in the MP preparations were identified and quantified
followed by data-analysis using MaxQuant for protein ID and label-free quantitation. In this study, MPs from a
cohort of 38 uniformly collected samples from patients with systemic sclerosis (SSc) and 25 healthy controls
(HC) were analyzed.

Results: Altogether more than 530 unique proteins were identified. Univariate statistics, hierarchical clustering,
and principal components analysis were applied to analyze the protein intensity to search for disease classifiers.
Thirty proteins showed highly significant differences between SSc and HCs (p<0.05 after Benjamini-Hochberg
correction for multiple hypothesis testing). Among these, TGF-beta was found increased (p = 0.003) and several
mitochondrial proteins were reduced (p= 0.003). The protein concentration of MPs from SSc patients was
correlated with soluble markers of vascular activation analysed regarding association with SSc subgroups or
specific organ manifestations in SSc patients.

Conclusion: MPs in the circulation are a valuable reservoir of information on disease states. The data from the
present study of SSc patients show that both highly specific and sensitive diagnostic novel target molecules and
markers associated with disease severity may be present in the MP protein profiles.
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PS95 S100A4 SERUM LEVELS CORRELATE WITH SKIN FIBROSIS, LUNG INVOLVEMENT AND
DISEASE ACTIVITY IN SYSTEMIC SCLEROSIS

M. Tomcik ', L. Andres Cerezo ', S. Skacelova ', M. Komarc 2, R. Becvar ', M. Grigorian °, J.H.W. Distler *, L.
Senolt

" Institute of Rheumatology, Department of Rheumatology, 1st Faculty of Medicine, Charles University, Prague,
CZECH REPUBLIC, ? Institute of Biophysics and Informatics of the First Faculty of Medicine, Charles University,
Prague, CZECH REPUBLIC, % Institute of Cancer Biology, Danish Cancer Society, Copenhagen, DENMARK, 4
Department of Internal Medicine Ill and Institute for Clinical Immunology, University of Erlangen-Nuremberg,
Erlangen, GERMANY

Background: In our previous study we demonstrated that S100A4 is overexpressed in scleroderma (SSc) skin,
fibroblasts and preclinical models of SSc in a TGF-beta dependent manner. We showed that S100A4 is a new
regulator of TGF-beta signalling and its inhibition prevents the stimulatory effects of TGF-beta. Inactivation of
S100A4 prevented dermal fibrosis induced by bleomycin and in Tsk-1 mice.

Objectives: To evaluate S100A4 in sera of SSc patients and characterize its potential association with SSc-
related features.

Methods: A total of 33 patients (29 females; mean age 52.8; disease duration 4.2 years; dcSSc/IcSSc = 8/25)
who met the ACR classification criteria for SSc and 20 healthy individuals matched by age and sex were
included in this study. Serum S100A4 levels were measured using ELISA (CycLex Co., Ltd., Nagano, Japan).
CRP, ANA and ENA complex were evaluated. SSc-related manifestations were obtained from the Czech
Registry Database of SSc patients. Skin changes were assessed using the modified Rodnan skin score (mRSS)
and EUSTAR SSc activity score was determined. Data are presented as mean = SEM.

Results: S100A4 serum levels were significantly increased in SSc patients compared with healthy controls
(119.2423.4 vs. 43.94£3.3ng/ml, p=0.011). Patients with diffuse cutaneous SSc had significantly higher levels of
serum S100A4 compared with patients with limited cutaneous SSc or healthy controls (201.8£53.1 vs.
92.7+24.0ng/ml, p=0.017 and 201.8+53.1 vs. 43.9£3.3ng/ml, p=0.001, respectively). Levels of S100A4 positively
correlated with mRSS (r=0.556, p=0.001). Furthermore, S100A4 levels negatively correlated with forced vital
capacity (FVC) and saturation of peripheral oxygen (SPO2) (r=- 0.362, p=0.038 and r=-0.414, p=0.029,
respectively). Of particular interest, S100A4 levels positively correlated with EUSTAR SSc activity score
(r=0.750, p=0.0001). However, only correlations between S100A4 and mRSS, and S100A4 and EUSTAR SSc
activity score were approved at corrected level of statistical significance after Bonferroni’s correction (p<0.01).
The presence of autoantibodies (ANA, anti-centromere, anti-Scl70), pathological capillaroscopic pattern (early,
active or late), and presence of the main individual clinical symptoms of SSc did not significantly affect levels of
serum S100A4.

Conclusions: We demonstrate that S100A4 serum levels are significantly increased in SSc patients compared
with healthy controls. Higher levels of S100A4 are associated with dcSSc subset, skin involvement, deteriorated
parameters of lung involvement and higher disease activity. These data support our previous findings on the role
of S100A4 as a regulator of TGF-beta induced fibroblast activation and dermal fibrosis in SSc.

Acknowledgements: This study was supported by IGA NT 13698-4.
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PS96 SECRETED FRIZZLED-RELATED PROTEIN 4 CAN BE INDUCED BY TRANSFORMING GROWTH
FACTOR-BETA, IS REGULATED BY CAVEOLIN-1 AND CAN INDUCE NON-CANONICAL WNT
SIGNALING IN FIBROBLASTS

J. Gillespie A Giuseppina P Emery 2 M.F. McDermott "?, F Del Galdo 2

" Leeds Institute of Rheumatic and Musculoskeletal Medicine, Leeds, UNITED KINGDOM, 2 leeds
Musculoskeletal Biomedical Research Unit, LTHT, Leeds, UNITED KINGDOM

Background: Systemic Sclerosis (SSc) is a heterogeneous disease characterized by autoimmune activation,
fibroproliferative vasculopathy, and tissue fibrosis of skin and multiple internal organs. Several studies have
indicated that both caevolin-1 (CAV-1) and WNT/B-catenin signaling play important roles in the pathogenesis of
tissue fibrosis. Indeed, CAV-1 is downregulated by 40% in SSc skin compared to healthy controls and,
intriguingly, tissue expression studies with SSc skin biopsies show both upregulation of canonical WNT
ligands1,2 and consistent upregulation of Frizzled-Related Protein 4 (SFRP4), a putative WNT antagonist, at
both mRNA at protein level3,4.

Methods: Immortalized primary healthy (HC) and SSc fibroblasts were cultured in 10% DMEM and starved in
0.5% DMEM for 24hrs prior to stimulation with recombinant TGFf (10ng/ml), Wnt-5a (100ng/ml) and/or SFRP4
(100-1000ng/ml). Gene expression was quantified by SYBRgreen RT-PCR and by western blot. CAV-1 siRNA
was transfected at a final concentration 10nM. Canonical WNT signaling was assessed by TOPflash TCF/LEF
reporter activity. ELISA was used to measure both the levels of Phospho-c-Jun from whole cell lysates.

Results: In SSc fibroblasts, the basal expression of SFRP4 is increased at both protein level and also by 264%
at mRNA level compared to HC [p<0.001]. TGF stimulation upregulated SFRP4 mRNA by 170% [P<0.01] at
48hrs and by 348% [P<0.01] at 72hrs. TGFf also induced a time-dependent increase of both SFRP4 and a-SMA
protein expression, while reducing CAV-1. siRNA-mediated silencing of CAV-1 was sufficient to induce a time-
dependent increase in SFRP4 protein expression. Wnt-3a induced a 600% increase in TOPFlash activity, co-
treatment with SFRP4 decreased this activity by 283%. In contrast, SFRP4 induced a 260% increase [p<0.001]
in c-JUN phosphorylation at 10min in both HC and SSc fibroblasts. This was similar to non-canonical Wnt-5a
stimulation. Interestingly, basal c-Jun phosphorylation was increased by 180% [P<0.005] in SSc compared to
HC fibroblasts. However, SFRP4 treatment did not affect collagen or a-SMA protein levels within a dose range of
100-1000ng/ml.

Conclusions: Indeed, the increased expression of SFRP4 observed in SSc may be a direct consequence of
CAV-1 downregulation by TGFB in tissue fibroblasts. Given the non-canonical WNT activity of SFRP4, a TGFB
primed microenvironment may be responsible for shaping the phenotype of both fibroblasts and neighboring
cells, through aberrant WNT pathway activation. Investigation of the mechanisms linking CAV-1 expression and
SFRP4 function will improve our understanding of the pathogenetic role aberrant WNT activation plays in SSc.
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PS97 TARGETING IL-6 BY BOTH PASSIVE OR ACTIVE IMMUNIZATION STRATEGIES PREVENTS
INFLAMMATION-DRIVEN SKIN FIBROSIS
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Objective: Interleukin 6 (IL-6) is a pleiotropic cytokine involved in inflammatory and autoimmune processes.
Preliminary data have suggested that IL-6 might contribute to systemic sclerosis (SSc). Our aim was to compare
the efficacy of both passive and active immunization against IL6 to reduce skin fibrosis in complementary mouse
models of scleroderma.

Methods: We first evaluated the monoclonal IL-6R antibody MR16-1 in the mouse model of bleomycin-induced
dermal fibrosis, reflecting early and inflammatory stages of SSc. Six-week-old DBA/2 mice received in parallel
subcutaneous injections bleomycin (0,5 mg/ml) and intraperitoneal (ip.) injection of MR16-1 or control antibody at
a dose of 2 mg at day 0 followed by one ip. injection of 1 mg at day 7 and 14. Then, we assessed the merit of
MR-16 in the tight skin (Tsk-1) mice, an inflammation-independent mouse model of skin fibrosis. Tsk-1 mice
received a first ip. injection of 2 mg of MR16-1 or control antibody at the age of 5 weeks followed by one ip.
injection of 1 mg once a week for 5 weeks. Thereafter, because of the drawbacks of anti-cytokine monoclonal
antibodies, we developed an innovative strategy using active immunization against a small peptide derived from
murine IL-6, which was performed in the mouse model of bleomycin-induced dermal fibrosis.

Results: Passive immunization with MR16-1 exerted antifibrotic effects in the mouse model of bleomycin-induced
dermal fibrosis: dermal thickness, hydroxyproline content and myofibroblast counts were reduced by 25+4%
(P=0.02), 30£6% (P=0.007) and 45+7% (P=0.005) respectively, compared to mice receiving control antibody.
MR16-1 demonstrated no efficacy in Tsk-1 mice. Mice immunized against the mIS200 peptide derived from
murine IL-6 exhibited in the bleomycin mouse model similar antifibrotic effects as passive immunization. We
observed a significant reduction of dermal thickness by 20+3% (P=0.02), hydroxyproline content by 25+4%
(P=0.005) and myofibroblast counts by 41+9% (P=0.01), compared to the group immunized against the carrier
protein alone.

Conclusion: We demonstrated that passive and active immunization targeting IL-6 had similar antifibrotic
properties in @ mouse model of inflammation-driven dermal fibrosis. Translation to human disease is now
required, and targeting early and inflammatory stages of SSc sounds the most appropriate. This strategy is
currently under investigation in a phase-3 clinical trial assessing the efficacy of tocilizumab to improve skin
involvement in patients with early diffuse SSc. Our results also highlight the relevance of active immunotherapy
that might be an avenue for IL6 axis in immunotherapy in a near future.
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PS98 ENDOTHELIN-1 MEDIATES DOWNSTREAM PROFIBROTIC EFFECTS BY TRANSFORMING
GROWTH FACTOR-BETA 1 IN SYSTEMIC SCLEROSIS SKIN FIBROBLASTS

T. Higuchi, Y. Kawaguchi, K. Takagi, Y. Ota, Y. Katsumata, T. Gono, H. Yamanaka
Institute Of Rheumatology, Tokyo Women's Medical University, Tokyo, JAPAN

Background: Systemic sclerosis (SSc) is an autoimmune connective tissue disorder characterized by excess
collagen deposition, vascular changes and production of autoantibodies that affect multiple organs.
Transforming growth factor 1 (TGF-B1), which promotes collagen synthesis, extracellular matrix (ECM)
remodeling and myofibroblast differentiation, is thought to play a key role in the pathogenesis of SSc. The
vasoconstrictive peptide endothelin-1 (ET-1) is known to be a potent fibrotic factor similar to TGF-p1. ET-1 binds
to two distinct subtypes of G protein coupled receptors, ET receptor A (ETRA) and ET receptor B (ETRB). The
fibrotic functions of each ET receptor remain unclear partially because ET receptor distribution and expression
differ according to the disease, affected organ and cell type. Our study aimed to examine the ET-1-mediated
effects of TGF-B1 on the fibrogenic phenotype of SSc skin fibroblasts using a single and/or dual ET receptor
antagonist.

Methods: Human SSc skin fibroblasts (SSc fibroblasts) were obtained from SSc patients. Recombinant TGF-$1,
recombinant ET-1, SIS3 as an inhibitor of Smad3 phosphorylation, BQ123 as a single ETRA antagonist, BQ788
as a single ETRB antagonist and bosentan as a dual ETRA/ETRB receptor antagonist were used in this study.
The SSc fibroblasts were incubated with TGF-B1 in the presence of SIS3. In addition, the effects of BQ123,
BQ788 and bosentan were explored. Expression of ET-1, CTGF and type | collagen was evaluated using ELISA
and real-time RT-PCR. ETRA and ETRB expression were assessed using immunohistochemistry and
fluorescence activated cell sorting (FACS) analysis.

Results: Both ETRA and ETRB were expressed in SSc fibroblasts. TGF-B1 increased ET-1 mRNA and protein
expression, and this increase in ET-1 was suppressed by SIS3. Upregulation of COL1A1 and CTGF by TGF-B1
was reduced by an ETRA or ETRB antagonist, and a dual ETRA/ETRB antagonist had an additive inhibitory
effect.

Conclusions: TGF-B1 produced ET-1 through Smad3 phosphorylation, and a dual ETRA/ETRB antagonist
decreased COL1A1 and CTGF mRNA levels in fibroblasts. These findings suggest that both ETRA and ETRB
signaling are associated with a fibrotic phenotype in SSc skin fibroblasts and that dual ETRA/ETRB might be a
novel therapeutic target for SSc skin fibrosis.
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PS99 THE ROLE OF MCSF AND ENDOTHELIN 1 IN FIBROCYTE DIFFERENTIATION

S. Trinder ', X. Shi-wen ', B. Ahmed-Abdi ', R. Good ', A. Gilbane ', C. Denton ', D. Budd 2, D. Abraham ', A.
Holmes

" Centre for Rheumatology & Connective Tissue Diseases, UCL, London, UNITED KINGDOM, 2 Respiratory
Drug Discovery, Inflammation, Hoffmann-La Roche, Nutley, USA

Introduction: Systemic sclerosis (SSc) is a complex autoimmune fibrotic disease, characterised by elevated
deposition of extracellular matrix (ECM) proteins, including collagen type I. The disease is heterogeneous;
organs commonly affected by fibrosis are the skin, kidney, lung and heart. Vascular complications include
pulmonary arterial hypertension (PAH), occuring in 12-40% of patients.

CD14+ monocytes are a functionally heterogeneous cell type able to differentiate into a number of cell
phenotypes including macrophages and fibrocytes. In culture fibrocytes adopt a spindle shape, co-express
haematopoietic - CD45RO and 25F9, along with mesenchymal markers including aSMA and collagen type |.
Fibrocytes amplify the inflammatory/immune response through distinct mechanisms, including antigen
presentation, cytokine and chemokine secretion, and the production of MMPs. We and others have shown
fibrocyte differentiation is enhanced by fibrogenic cytokines. Here we seek to understand the mechanism by
which SSc fibrocytes influence the local microenvironment of the tissue.

Methods: CD14+ peripheral blood mononuclear cells (PBMCs) were isolated from SSc patient and healthy
control blood. PBMCs were cultured in the presence of macrophage colony stimulating factor (MCSF; n>10)
and/or endothelin-1 (ET-1; n>10); after 14 days of culture number of fibrocytes was assessed. The effect of
pharmacological inhibitors including ETRA and ETRB antagonism on fibrocyte differentiation (n=6 SSc and
control) was investigated. Secreted factors in culture media from SSc and control fibrocytes were assessed by
ELISA (n=6), and the effects of conditioned media explored in 3D-collagen gel

Results: MCSF and ET-1 significantly induced fibrocyte differentiation, in combination differentiation was
significantly augmented (P<0.05) in comparison to mono-treatment. SSc fibrocytes more readily differentiated
from CD14+ PBMCs than healthy control donors in response to MCSF (P<0.05), ET-1 (P<0.05) as well as
MCSF with ET-1 in combination (P<0.01). ETRA and ETRB antagonists, BQ123 and BQ788 (respectively), and
Bosentan (a dual ETR antagonist) inhibited MCSF induced fibrocyte differentiation in a concentration dependant
manner. Furthermore SSc fibrocytes secreted significantly more CTGF than control fibrocytes (P<0.05) cultured
with MCSF. Consistent with fibrocytes acting in a paracrine manner, conditioned media from SSc fibrocytes
promoted fibroblast gel contraction by control cells (P<0.05).

Discussion: Here we show CD14+ SSc PBMCs more readily differentiate into fibrocytes and that activation via
the ETRA/B is essential for ET-1 and MCSF induced fibrocyte differentiation. Suggesting MCSF acts indirectly
via ET-1 release; possibly resulting in a positive feedback loop. Our data suggests fibrocytes may contribute to
the development of a pro-fibrotic environment through influencing tissue resident fibroblasts in a paracrine
manner.
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PS100 SIMVASTATIN MODULATES AORTIC INTIMA/MEDIA THICKNESS IN AN ANIMAL MODEL OF
SYSTEMIC SCLEROSIS

G. Bagnato ', A. Bitto ', G. Pizzino ', W.N. Roberts 2, D. Altavilla ', F. Squadrito ', G. Bagnato ', A. Saitta '
! University of Messina, Messina, ITALY, 2 University of Louisville, Louisville, USA

Background/Purpose: Systemic sclerosis (SSc) is a multisystem autoimmune disease characterized by
vasculopathy and organ fibrosis. Although many previous studies highlighted microvascular alterations in SSc, a
growing body of evidence exists for structural and functional abnormalities in the macrovascular circulation.
Recent reports shows that in SSc patients macrovasculopathy occurs preferentially at the forearm and aorta.
Aim of the study was therefore to evaluate the effect of simvastatin administration on aortic intima-media (IM)
thickness and ratio in a murine model of systemic sclerosis

Methods: SSc-like illness was induced in BALB/c mice by daily subcutaneous injections of HOCI as an oxidant
stress for 6 weeks. Mice (n=24) were randomized in three arms to treatment w11ith either HOCI (n=10), HOCI
plus simvastatin (n=9); or vehicle alone (n=5). Simvastatin treatment was initiated 30 minutes after HOCI
subcutaneous injection (40 mg/kg) continuing daily for the 6 weeks. Thoracic aorta was evaluated by histological
methods. IM thickness and ratio were measured for statistical analysis.

Results: In HOCI treated mice aortic IM thickness was significantly higher than controls, showing an increase of
104% (p<0.0001). Treatment with simvastatin diminished this increase by 92% (p<0.0001). Simvastatin treated
animals had a significantly thinner intima layer (-9%, p<0.0001) and media layer (-197%, p<0.0001) compared to
HOCI group. IM ratio was also decreased in HOCI treated mice compared to controls (0.75 vs 1.74, p<0.0001)
and significantly increased by simvastatin administration (1.61 vs 0.75, p<0.0001).

Conclusion: Administration of simvastatin moderates the increase of IM thickness in this animal model of SSc.

Further analysis on IM ratio suggests that aortic media layer is thickened in HOCI treated animals and this
increase can be prevented by simvastatin.

Controls HOCI HOCI + SIMVASTATIN

.~ 398 um
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PS101 SUSCEPTIBILITY OR RESISTANCE TO EXPERIMENTAL LUNG FIBROSIS IS
PREDICTEDBYRESIDENT LUNG FIBROBLAST GENE EXPRESSION SIGNATURE

E. Derrett-Smith, R. Hoyles, K. Khan, D. Abraham, C. Denton

UCL Medical School Centre for Rheumatology and Connective Tissue Diseases, London, UNITED KINGDOM

Background: In scleroderma (SSc), lung fibrosis is linked to epithelial damage and dysregulated repair mechanisms.
Resident lung fibroblasts may affect multiple cell types including epithelium, endothelium, smooth muscle cells and
fibrocytes. We have used two complementary transgenic mouse strains with altered TGFf signalling to better understand
the regulatory role of resident lung fibroblasts in defining susceptibility to fibrosis.

Methods: The TRRIIdk-fib mouse model of SSc, in which TGFB signalling is upregulated in fibroblasts, is susceptible to
fibrotic lung injury whereas the TBRII-null-fib strain, in which TBRII is conditionally knocked out in fibroblasts, is resistant to
bleomycin-induced lung fibrosis. We have used an illumina® microarray platform to profile lung or skin fibroblasts from these
two strains and identified a cohort of genes that determine susceptibility or resistance to experimental lung fibrosis,
comparing to a control group using whole lung from TBRRIISk-fib animals and wildtype littermates (n=3) on the same
microarray platform. Technical validation of data and additional quantitation of gene expression was performed using
quantitative RT-PCR assays with replicate samples.

Results: The TBRIIBk-fib lung fibroblast gene expression signature includes key genes that are implicated as pathogenic
drivers of fibrosis and inflammation and potential biomarkers in SSc. Conversely, many of these genes are downregulated in
TBRII-null-fib mice, including BMP4 (fold reduction in TRRII-null-fib 31.8, p<0.02; fold upregulation in TBRIIdk-fib compared
with WT 2.01, p<0.6); elastin (TBRIl-null-fib 17.8, p<0.14; TRRIIdk-fib 1.86, p<0.09); CCL2 (TBRII-null-fib 56.8, p<0.09;
TBRIISk-fib 1.72, p<0.03)and MMP13 (TBRII-null-fib 13.2, p<0.08; TRRII5k-fib 3.6, p<0.4).
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CTGF (CCN2) was strongly upregulated in TBRIIdk-fib lung fibroblasts, but showed less downregulation than other genes in
the TBRII-null-fib, probably reflecting multiple pathways of activation. No signature of overexpression was present in the
whole lung analysis suggesting that fibroblast-specific differences in gene expression determine altered fibrotic response.

Conclusion: These data define a cohort of genes differentially expressed in fibroblasts that associate strongly with
susceptibility or resistance to experimental lung fibrosis. These transcripts include many that are important in tissue repair
and that have previously been shown to be over expressed in SSc skin samples. They suggest that the same resident
fibroblast gene expression signature may govern fibrosis in both lung and skin.
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PS102 EXCESSIVE FIBROSIS AND PULMONARY VASCULAR REMODELING IN FRA-1
TRANSGENIC MICE

H. Yasuoka, Y. Okazaki, A. Tam, Y. Tamura, |. Takada, K. Matsuo, T. Takeuchi, M. Kuwana
Keio University School of Medicine, Tokyo, JAPAN

Introduction: Excessive fibrosis and microvasculopathy are typical pathogenic processes of systemic sclerosis
(SSc). It has been reported that mice overexpressing Fra-2, which is a component of a transcription factor AP-1,
spontaneously develop vascular remodeling with obliteration of pulmonary small arteries as well as generalized
fibrosis found predominantly in the lung. We accidentally found that mice transgenic for another AP-1 component
Fra-1 (Fra-1-TG mice) died early due to cardiopulmonary insufficiency. Detailed histologic findings in the lung
and skin of this mouse strain were evaluated.

Methods: We examined 8 pairs of Fra-1-TG and wild-type mice (age between 5-16 weeks). In Fra-1-TG mice,
murine fra-1 gene was overexpressed ubiquitously under the control of the major histocompatibility complex
class | antigen H2Kb promoter. Paraffin-embedded tissue sections were subjected to Hematoxylin and Eosin,
Masson-Trichrome, and Elastica-van Gieson staining. Expression of CD31 and a-smooth muscle actin (SMA)
was further evaluated by immunohistochemistry. Right ventricular overload was evaluated by transthoracic
echocardiography with Doppler technique and the ratio of the right to left ventricle size (RV/LV ratio) by
postmortem examinations.

Results: Fra-1-TG mice died at a median age of 14 weeks with signs of cardiopulmonary insufficiency. At age of
5 weeks, diffuse thickening of alveolar walls was apparent with infiltration of mononuclear inflammatory cells in
perivascular area and in alveolar walls..Subsequently, active deposition of extracellular matrix (ECM) progressed
serially and uniformly, leading to diffuse fibrosis in the parenchyma. The Fra-1-TG mice also developed
excessive ECM deposition in the dermis with loss of subcutaneous fat tissue. .In terms of pulmonary
vasculature, intimal and medial thickening in small-to-medium-sized pulmonary arteries were already present at
the age of 5 weeks. These changes progressed with age and resulted in concentric laminar fibrosis, resulting in
narrowing of the vascular lumen. Neo-muscularization of small arterioles was also detected after age of 10
weeks. At 16 weeks, Fra-1-TG mice represented pulmonary hypertension confirmed by typical
echocardiographic findings of tricuspid regurgitation and an increased RV/LV ratio. These histologic and
functional changes were not found in wild-type mice.

Conclusions: Fra-1-TG mice spontaneously developed excessive fibrosis in the lung and skin as well as

pulmonary vascular remodeling, characteristic of patients with SSc. Mice overexpressing Fra-1 and Fra-2 exhibit
the similar fibrotic/vasculopathic phenotype, indicating involvement of the AP-1 pathway in pathogenesis of SSc.
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PS103 INCREASED FREQUENCY OF INTERLEUKIN-2 PRODUCTION BY TH17 LYMPHOCYTES IN
PERIPHERAL BLOOD OF SYSTEMIC SCLEROSIS PATIENTS

M.G. Santiago ', M. Raposo 4, C. Duarte ', M.J. Salvador ', A. Paiva ®, J.A.P. Da Silva '

" Rheumatology Department,, Centro Hospitalar e Universitario de Coimbra - Hospitais da Universidade de
Coimbra, Coimbra, PORTUGAL, 2 Centro do Sangue e da Transplantacdo de Coimbra - Instituto Portugués do
Sangue e da Transplantagao, Coimbra, PORTUGAL

Background/Purpose. The pathogenesis of systemic sclerosis (SSc) is largely unknown, although
proinflammatory cytokines are considered to play a central role. We hypothesized that Th17 cell populations and
cytokine expression may be altered in SSc.

Our purpose was to investigate the pattern of expression of proinflammatory cytokines by peripheral blood (PB)
IL-17+ T cell populations in SSc and to explore clinical associations.

Methods. This study included 41 SSc patients and 20 age- and sex-matched healthy controls (HC). All SSc
patients fulfilled the American College of Rheumatology Criteria for the classification of SSc and were classified
according to LeRoy et al. as having limited cutaneous SSc (ISSc, n=29) or diffuse cutaneous SSc (dSSc, n=12).
Clinical evaluation included disease duration, modified Rodnan skin score (mRSS), digital necrosis and target
organs’ involvement. The autoantibody profile was collected from medical records.

Each participant was submitted to a blood sample collection, which was processed in order to separately
analyze the intracellular expression of IL-2, TNF-a,and IFN-y in Th17 cells.

Data was statistically analyzed using the SPSS® version 20.0. Mann-Whitney test was used to evaluate
differences between groups. Correlations between continuous variables were assessed by Spearman’s
correlation coefficient. P values < 0.05 were considered statistically significant.

Results. The mean age was 56.1+11.8 and 52.0+9.9 years for SSc patients and HC respectively. Females
represented 78% of the SSc group and 80% of the HC. The patients had a mean mRSS of 11.32+7.76 and
mean disease duration of 9.518.5 years.

The frequency of PB Th17 cells was not statistically different in SSc patients when compared to HC, neither
between I1SSc, dSSc and HC. A difference between ISSc, dSSc and HC regarding the frequency of IL-2-
producing Th17 cells was found. We also found differences between ISSc and HC regarding the frequency of
TNF-a-producing Th17 cells. There were no differences between groups regarding the frequency of IFN-y
expression among Th17 cells. We also have negative findings regarding disease duration and internal organs’
involvement. The frequency of IL-2-producing Th17 cells showed a positive correlation with mRSS (p=0.002).

Conclusion. IL-2-producing Th17 cells frequency is higher in SSc than in HC. The frequency of IL-2-producing

Th17 cells was correlated with the extension of skin involvement. These findings support the hypothesis that IL-2
produced by Th17 cells may be involved in the pathological process of SSc, regardless of the disease subset.
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PS104 ROLE OF IL-13-PRODUCING CD8+ T CELLS IN THE PATHOGENESIS OF SYSTEMIC
SCLEROSIS

P. Fuschiotti ', A. T. Larregina ?, C. Feghali-Bostwick °, J. Devlin *, D.B. Stolz *, T. A. Medsger °

! Department of Immunology, University of Pittsburgh School of Medicine, Pittsburgh, USA, 2 Department of
Dermatology, University of Pittsburgh School of Medicine, Pittsburgh, USA, ® Division of Pulmonary, Allergy, and
Critical Care Medicine, Department of Medicine, University of Pittsburgh School of M, Pittsburgh, USA, * Cell
Bio/og%/ and Physiology Center for Biological Imaging, University of Pittsburgh School of Medicine, Pittsburgh,
USA, ° Division of Rheumatology and Clinical Immunology, Department of Medicine, University of Pittsburgh
School of Medicine, Pittsburgh, USA

T lymphocytes play an important role in systemic sclerosis (SSc), a connective tissue disease characterized by
inflammation, fibrosis and vascular damage. Its most characteristic feature is cutaneous fibrosis that is
attributable to excessive deposition of collagen and other connective tissue components by activated dermal
fibroblasts. Although the pathogenesis is still unclear, this fibroblast activation is believed to result from their
interaction with immune mediators, such as T cell-derived cytokines, and other growth factors. We recently found
that dysregulated production of the profibrotic cytokine IL-13 by peripheral blood effector CD8+ T cells correlates
with more severe forms of cutaneous SSc and is associated with defects in the molecular control of IL-13
production, such as the aberrant expression of the transcription factor GATA-3. Here we report our most recent
results. Firstly, we found that CD8+ T-cell supernatants from SSc patients induce collagen production by normal
skin fibroblasts and that this is inhibited by the addition of an anti-IL-13 antibody. Secondly, we established that
increased numbers of CD8+ T cells expressing skin homing receptors and producing IL-13 are found in the
peripheral blood of SSc patients compared to normal controls. Thirdly, we demonstrated that high numbers of
CD8+IL-13+ T cells are present in the sclerotic skin of SSc, particularly in the early stages of the disease.
Furthermore, we found that CD8+ T cells in the skin lesions of SSc patients express markers of cytotoxicity,
such as Granzyme B, and are therefore potentially cytotoxic. We conclude that IL-13-producing CD8+ T cells are
directly implicated in driving the pathogenesis of SSc. These new insights into disease pathogenesis suggest
novel therapeutic targets that may be exploited for the treatment of SSc.
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PS105 TOLL LIKE RECEPTOR 3: A CROSSROAD IN SCLERODERMA ETIOPATHOGENESIS

C.B. Chighizola 2 E. Raschi ', L. Cesana ', S.C. Uceda Renteria %, M. Biggioggero 2, M.O. Borghi "2, P.L.
Meroni

" IRCCS Istituto Auxologico Italiano, Milan, ITALY, 2 University of Milan, Milan, ITALY

Background: Systemic sclerosis (SSc) is a chronic autoimmune disease characterized by excessive deposition
of extracellular matrix (ECM) components, immune activation and neoangiogenesis. The pathogenesis of
scleroderma is still poorly elucidated; however, an increasing burden of evidence suggests (Toll-like Receptor)
TLRS3 involvement. In SSc fibroblasts, polyinosinic-polycytidylic acid [poly(l:C)], the TLR3 synthetic agonist, was
indeed shown to induce type | (interferon) IFN and transforming growth factor-B modulated genes and to be the
only TLR ligand up-regulating endothelin-1 expression via IFN-y. Furthermore, stimulation of lung fibroblasts with
poly(l:C) induced myofibroblast differentiation, and ECM production via TGF-B and NF-kB. In fibroblast-like
synoviocytes, TLR3 activation enhanced the expression of metalloproteinases and proangiogenic molecules. In
our working hypothesis, nucleic acid-containing immune complexes (ICs) isolated from scleroderma patients
bearing different autoantibody antigenic specificities might activate TLR3, thus inducing several mediators
involved in SSc pathogenesis.

Aim: to characterize the role of TLR3 as potential mediator in the initiator phase of scleroderma.

Methods: fibroblasts were isolated from skin biopsies obtained from healthy donors and cultured in adequate
conditions up to the eight passage. ICs were purified using polyethylene glycol precipitation from sera of healthy
controls and scleroderma patients carrying different autoantibody specificities (antibodies against centromere
proteins, DNA topoisomerase |, RNA polymerase and Th/T0). Fibroblasts were transiently silenced for TLR3
using a specific small interfering RNA (siRNA); silencing was confirmed by RT-PCR and Western Blotting. TLR3-
silenced and un-silenced cells were incubated with ICs of different sources or TLR agonists (poly(l:C) and LPS).
Levels of TLR3 mRNA expression in different experimental conditions were analyzed by RT-PCR. Adhesion
molecule (ICAM-1) expression was evaluated by cell-ELISA; interleukin (IL)-6 and IL-8 secretion in the
supernatants was measured by commercial ELISA assays.

Results: Both mRNA and protein TLR3 levels were significantly reduced by specific silencing. The maximal up-
regulation of TLR3 mRNA expression was observed at a poly(l:C) concentration of 1 uyg/ml. ICAM-1 expression
was significantly increased in cells treated with both TLR agonists and ICs from SSc patients but not healthy
controls. Similarly, IL-6 and IL-8 secretion was elevated in the same experimental conditions. TLR3 specific
silencing significantly affected ICAM-1, IL-6 and IL-8 levels.

Conclusions: Our data suggest that TLR3 activation by ICs isolated from SSc patients leads to fibroblast
activation, with upregulation of adhesion molecule expression and pro-inflammatory interleukin secretion.
Further work is needed to better investigate TLR role as a potential mediator in SSc.
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PS106 ENHANCED IL-8 PRODUCTION BY MONOCYTES IN SYSTEMIC SCLEROSIS PATIENTS WITH
PULMONARY FIBROSIS

M.G. Santiago ', S. Horta %, M.J. Salvador ', A. Paiva 2, J.A.P. Da Silva '

! Rheumatology Department,, Centro Hospitalar e Universitario de Coimbra - Hospitais da Universidade de
Coimbra, Coimbra, PORTUGAL, 2 Centro do Sangue e da Transplantacdo de Coimbra - Instituto Portugués do
Sangue e da Transplantagdo, Coimbra, PORTUGAL

Background/Purpose. Substantial evidence supports the implication of immune-activated cells, cytokines and
chemokines in the pathogenesis of systemic sclerosis (SSc). In fact, interleukin 6 (IL-6) and IL-8 play a crucial
role in immunity and fibrosis, both key aspects of SSc. Recent evidence, suggests that an increase of activated
circulating monocytes (Mo) on peripheral blood of SSc patients have a potential role on SSc pathogenesis. This
could be the source of macrophages that accumulate in injured areas and are active producers of fibrosis-
inducing cytokines.

Our purpose was to investigate the pattern of expression of IL-6 and IL-8 cytokines by peripheral blood Mo and
to explore clinical associations.

Methods. This study included 43 SSc patients and 20 healthy controls (HC). All SSc patients fulfilled the
American College of Rheumatology Criteria for the classification of SSc (limited cutaneous SSc (ISSc, n=30) or
diffuse cutaneous SSc (dSSc, n=13), according to LeRoy et al.). A further subdivision was made, based upon
the duration of disease, as early- (n=11) and late-stage (n=32), and these groups were individually compared
with HC. A clinical evaluation was performed and registered.

Each participant was submitted to a blood sample collection, which was processed according to a protocol,
designed to separately analyze the intracellular expression of IL-6 and IL-8 in Mo cells.

Data was statistically analyzed using the SPSS® version 20.0 for windows. Mann-Whitney U-test was used to
evaluate differences between groups. Correlations between continuous variables were assessed by Spearman’s
correlation coefficient. P values < 0.05 were considered statistically significant.

Results. The mean age was 56.7+12.3 and 52.0+£10.0 years for SSc patients and HC respectively. Females
represented 79% of SSc and 80% of the control group. The mean disease duration was 9.4+8.3 years and the
mean mRSS was 12.0£8.1.

The frequency of circulating IL-6 and IL-8-producing Mo cells was not statistically different between SSc patients
and HC.

The percentage of IL-8-producing Mo cells was significantly higher in patients with pulmonary fibrosis (p=0.009).
No statistically significant differences were observed between early and late-stage SSc, concerning IL-6 and IL-8
expression among Mo. There were no significant association between disease subset, history of digital necrosis
or mRSS and the frequency of IL-6 and IL-8 expression among Mo cells.

Conclusion. IL-8-producing Mo cells frequency is higher in SSc patients with pulmonary fibrosis. These findings
support the hypothesis that IL-8 produced by these cellular type may be involved in the pathological process of
SSc, regardless of the disease subset.
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PS107 MOLECULAR ASPECTS OF IL-13 UP-REGULATION BY CD8+ T CELLS FROM SSC PATIENTS
S. Cascio ', A. Moss ', M. Jessup 2 D. B. Stolz 2, C. Milcarek ', T. A. Medsger 8 P. Fuschiotti '

" Department of Immunology, University of Pittsburgh School of Medicine, Pittsburgh, USA, ? Cell Biology and
Physiology Center for Biologic Imaging, University of Pittsburgh School of Medicine, Pittsburgh, USA, % Division
of Rheumatology and Clinical Immunology, Department of Medicine, University of Pittsburgh School of Medicine,
Pittsburgh, USA

Systemic sclerosis (SSc) has the highest fatality rate among connective tissue diseases and is characterized by
vascular damage, inflammation and fibrosis. T cells are important in pathogenesis and produce cytokines that
contribute to the induction of fibrosis. We found previously that dysregulated production of the profibrotic
cytokine IL-13 by effector CD8+ T cells is associated with more severe skin thickening in SSc, and defects in the
molecular control of IL-13 production. We observed that total and naive CD8+ T cells from the blood of SSc
patients present an increased expression of the Th2-specific transcription factor GATA-3, and this is associated
with augmented IL-13 production and specific clinical manifestations. Furthermore, silencing of GATA-3 with
specific siRNA blocks IL-13 production in CD8+ T cells, demonstrating a causal relationship between GATA-3
and IL-13. GATA-3 is also highly expressed by CD8+ T cells in the sclerotic lesions of SSc patients, where it
may be associated with the overproduction of IL-13. GATA-3 function is controlled at different levels, including by
interactions with other nuclear proteins expressed in T cells. The Th1-specific nuclear factor T-bet induces IFN-y
production and inhibits Th2 cytokines, including IL-13, by antagonizing GATA-3 expression and/or function. Here
we show that peripheral blood CD8+ T cells from SSc patients while expressing higher levels of IL-13 and
GATA-3, still maintain similar levels of IFN-y and T-bet compared to controls. Moreover, we found that the
interaction between T-bet and GATA-3 in SSc CD8+ T cells is weaker compared to normal controls, which
allowed more GATA-3 to bind to the IL-13 promoter and induce its expression. We conclude that increased I1L-13
expression by SSc CD8+ T cells results, at least in part, from reduced down-regulation of GATA-3 by T-bet.
Thus, our data provide new insights into SSc pathogenesis and will enable establishment of highly relevant
biomarkers of immune dysfunction in patients with SSc that can be used as novel therapeutic targets for this
currently incurable disease.
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PS108 EXPRESSION OF THE TRANSCRIPTION FACTOR FORKHEAD BOX E3 (FOXE3) IN
PERIPHERAL BLOOD MONONUCLEAR CELLS OF PATIENTS WITH SYSTEMIC SCLEROSIS

E. Favoino, I. E. Favia, L. Digiglio, F. Perosa
Rheumatologic and Autoimmune Diseases Unit, University of Bari Medical School, Bari, ITALY

Introduction: The process of epithelial (or endothelial)-mesenchymal transition (EMT) is at the basis of
generation of renal and pulmonary fibrosis, and, in systemic sclerosis (SSc), has been regarded as one of the
possible mechanism for accumulation of lymphocyte/monocyte-derived fibrocytes or myofibroblasts, which
contribute to tissue fibrosis. Forkhead box E3 (FOXES3) is a transcription factor involved in EMT of lens epithelial
cells (LEC). lts expression progressively decreases with the migration of LEC from the anterior to the equatorial
region. FOXES3 expression cessation marks initiation of fiber differentiation. No data are available on FOXE3
expression in sites other than LEC. Therefore, in this study, we investigate FOXE3-expression in peripheral
blood mononuclear cells (PBMC) of SSc patients, to eventually explore its potential role in the generation of
lymphocyte/monocyte-derived fibrocytes or myofibroblasts, hence of tissue fibrosis.

Material and methods. PBMC were isolated from heparinized peripheral blood of 10 patients with SSc and 7
healthy blood donors (HBD) by Ficoll-Hypaque density gradient centrifugation. Lymphocyte subsets (CD2+,
CD19+) and monocytes (CD14+) were isolated by positive selection using microbeads. CD2+ cells (5x105
cells/ml) were stimulated with TGF-B (1ug/ml) and IL-6 (10 ng/ml) for 7 days. Total RNA was extracted and semi-
quantitative PCR was performed to assess FOXE3 gene expression. The levels of FOXE-3 mRNA were
quantified by normalizing its expression against that of GAPDH. Expression was measured as mean relative
expression level (MREL). Variation of expression was measured as mean fold change (MFC).

Results: FOXE3 was expressed in CD2+, CD19+ and CD14+ cells from SSc patients and HBD. Specifically,
expression level of SSc was similar to that of HBD in both CD19+ (MREL, SSc= 0.02; HBD= 0.08) and CD14+
(MREL SSc= 0.52; HBD=0.61) cells, while in CD2+ cells, the expression in HBD was higher (MREL=0.58) than
in SSc patients (MRE 0.22 ). FOXE3 expression markedly increased following TGF-B stimulation in CD2+ cells
from all HBD (MFC=1.43) and 5 SSc patients (MFC 1.94), whereas it decreased in CD2+ cells from the
remaining 5 SSc patients (MFC = 0.71). IL-6 stimulation had no significant effect on FOXE-3 expression in CD2+
cells from both SSc patients and HBD.

Conclusion: This study has shown, for the first time, the FOXES3 expression in PBMC of SSc patients, and an
heterogeneity in the expression level changes in SSc CD2+ cells following stimulation with TGF-B but not IL-6.
Whether this heterogeneity parallels that of clinical manifestations remains to be determined.
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PS109 ANTIBODIES ANTI-RO/SSA IN SYSTEMIC SCLEROSIS
l. Cavazzana ', M. Fredi "2, M. Taraborelli 2, P. Airo' !, A. Tincani *, F. Franceschini

" UO Reumatologia e Immunologia, Spedali Civili, Brescia, ITALY, ? Cattedra di Reumatologia, Universita degli
Studi di Pavia, Pavia, ITALY, ° Cattedra di Reumatologia, Universita degli Studi di Brescia, Brescia, ITALY

Antibodies to Ro are reported in systemic sclerosis (SSc), with a variable frequency from 3% to 11% when
detected by immunoprecipitation assays and from 12% to 37% with ELISA or line immunoassay. Anti-Ro
detected by ELISA have been associated with sicca, polymyositis and, more rarely, interstitial lung disease
(ILD).

Methods: we studied the immunological repertoire of 444 patients affected by SSc, diagnosed using ACR and Le
Roy criteria. Antinuclear antibodies have been detected by indirect immunofluorescence on HEp-2 cells.
Antibodies to ENA were determined by counterimmunoelectrophoresis, using a rabbit thymus and spleen
extracts as substrate.

Results: anti-Ro antibodies were found in 23 cases (5.1%), as isolated antibody in 11 patients (48%), while
associated to anti-topoisomerase |, anti-UTRNP and anti-La in 6, 2 and 4 cases, respectively.

Anti-Ro+SSc showed a high female to male ratio (22:1), mean age at onset of 44 years (SD: 12) and a limited
cutaneous SSc in 13 cases (56%). Digital ulcers and SSc active capillaroscopy pattern were found in 43.5% of
cases. Calcinosis and joint anchilosis were rarely detected. By contrast 16 patients (69%) showed arthralgias
with arthritis in 22%. Organ complications were diagnosed in high number of cases: esophageal involvement
was diagnosed in 69% of patients, ILD in 52%, pulmonary hypertension in 17.4% of cases. Sicca symptoms
were found in 17 patients (74%). Myositis, renal crisis were diagnosed only in one patient, each. Three patients
died during follow-up, due to renal crisis, lung cancer and heart attack.

Comparing 23 anti-Ro+SSc with a sample of 100 anti-Ro negative SSc, we found that anti-Ro+ SSc showed a
lower age at disease onset (44 vs 57.7 years, p<0.005), a lower rate of calcinosis (4% vs 32%, p:0.03) and a
higher frequency of hypergammaglobulinemia (54% vs 16%, p<0.005, OR: 6.2, Cl: 2-19).

When compared with 252 ACA+SSc, anti-Ro+SSc showed a higher rate of diffuse cutaneous type (43% vs 1%,
p<0.005), a lower age at disease onset (44 vs 51.9 years, p: 0.013), higher rate of mortality (13% vs 3.6%), a
significant higher rate of ILD (52% vs 8%, p<0.005, OR: 15.2, Cl: 5-45) and a higher rate of pulmonary
hypertension (17% vs 5.5%, p: 0.05). No significant difference was found with 125 anti-topoisomerase |+
patients.

Conclusions: anti-Ro antibodies are rarely found in SSc, usually associated with sicca, lung involvement and
articular symptoms. Compared with ACA+SSc, they showed a more frequent pulmonary complications and
earlier disease onset.
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PS110 MEMORY (CD27+) B CELL IMPAIRMENT IS A CHARACTERISTIC FEATURE OF PATIENTS
WITH SYSTEMIC SCLEROSIS AND PULMONARY FIBROSIS

L. Sakkas, A. Mavropoulos, T. Simopoulou, A. Varna, C. Liaskos, C. Katsiari, D.P Bogdanos

Department of Rheumatology, Faculty of Medicine, School of Health Sciences, University of Thessaly, Larissa,
GREECE

INTRODUCTION: B cells are likely to be involved in the pathogenesis of systemic sclerosis (SSc). Yet, the
phenotypic and functional features of memory (CD27+) and naive (CD27-) B cell sub-populations expressing the
stimulatory CD19 or the inhibitory CD22 molecule have not been studied in detail.

AIM: The aim of the present study was to properly characterize the heterogeneous B cell subsets expressing
CD19, CD22, and CD27 by flow cytometric analysis.

METHODS: A total of 31 individuals were studied, including 14 SSc, 5 Sjégren’s syndrome, 5 psoriatic arthritis
patients and 7 normal controls (NCs). Peripheral blood mononuclear cells (PBMCs) were isolated using
standard Ficoll-Hypaque procedures and the expression of CD19, CD22 and CD27 on B cells was examined by
flow cytometry.

RESULTS: CD19 mean fluorescence intensity (MFI) expression was significantly higher in naive or memory B
cells of untreated SSc patients, compared to treated SSc patients or controls (pathological or normal)(p<0.05).
Memory B cells expressing CD19 or CD22 were significantly decreased in SSc patients compared to NC
(p<0.05). Similar findings but to a lesser extent were also found in pathological controls. CD27-CD19+ (naive B
cells) were more frequent in SSc patients compared to controls (<0.01). The memory CD19+/naive CD19+ and
the memory CD22+/naive CD22+ ratios were lower in SSc patients compared to controls. Significant loss of
CD27+ expressing CD19+ and CD22+ B cells was a characteristic feature of SSc patients with lung involvement
compared to SSc patients without lung involvement (pulmonary fibrosis) (p<0.01).

CONCLUSIONS: Our data demonstrate that patients with SSc, and in particular those with lung fibrosis, are
characterized by a significant loss of memory B cells.
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PS111 IRF8 GENE CONTRIBUTES TO DISEASE SUSCEPTIBILITY AND INTERACTS WITH NF-KB BY
MODULATING INTERFERON SIGNATURE IN PATIENTS WITH SYSTEMIC SCLEROSIS

M.I Arismendi %, M. Giraud ', N. Ruzehaiji ', P. Dleude ,B- Ruiz ', P. Airo *, M. Matucci-Cerinic °, G. Cuomo °,
E. Hachulla ’, P. Caramaschi °, V. Riccieri J Avouac "', C. Kayser 2 Y. Allanore " "°

" Paris Descartes University, INSERM U1016, Institut Cochin, Sorbonne Par/s Cité, Paris, FRANCE, ? Federal
University of Sao Paulo, Rheumatology Departament, Sao Paulo, BRAZIL, ° Paris Diderot Un:vers:ty, INSERM
U699, Rheumatology department, Hobpital Bichat Claude Bernard, APHP, Paris, FHANCE Rheumatology and
Clinical Immunology, Spedali Civili and University of Brescia, Brescia, ITALY, ° Department of Biomedicine &
Division of Rheumatology AOUC, University of Florence, Florence, ITALY, ° Department of Clinical and
Experimental Medicine, Hheumato/ogy Unit, Second University of Naples, Naples, ITALY, 7 Université Lille I,
Médecine /nterne Lille, FRANCE, ® Rheumatology Unit, Azienda Ospedaliera Universitaria Integrata di Verona,
Verona, ITALY ° Division of Rheumatology, Dept. of Medical Clinic and Therapy, University Sapienza of Rome,
Rome, ITALY, '° Paris Descartes University, Rheumatology A department, Cochin Hospital, APHP, Paris,
FRANCE

Introduction. Systemic Sclerosis (SSc) is a polygenic autoimmune disease (AID) characterized by fibroblast
dysregulation. It shares some genetic bases with other AIDs, as evidenced by autoimmune gene pleiotropism.
Fibroblast dysregulation can be also observed in Primary Biliary Cirrhosis (PBC), another polygenic AID, which
can be associated with SSc in the so called Reynold’s Syndrome.

Objective. The present study was undertaken to investigate whether single nucleotide polymorphisms (SNPs)
identified by a large GWAS in PBC might contribute to SSc susceptibility by a cross-disease approach.

Methods. Sixteen PBC susceptibility SNPs were genotyped in a total of 1,616 SSc patients and 3,621 healthy
controls all of whom were of European Caucasian origin.

Results. We observed an association between PLCL2 rs1372072 (OR=1.23 [95% CI 1.12-1.33] Padj=7.22x10-5,
NF-kB rs7665090 OR=1.16 [95% CI 1.06-1.25], Padj=0.01, and IRF8 rs11117432, OR=0.75 [95% CI 0.67-0.86],
Padj=2.50x10-4 with SSc susceptibility. We subsequently queried associations according to the main subtypes
and found that rs1372072 and rs11117432 were associated with the limited cutaneous subgroup (Padj=0.001
and Padj=0.003, respectively) and that rs7665090 was conversely associated with the diffuse cutaneous subset
(Padj=0.007). We then looked for genotype — phenotype correlations by measuring mRNA expression of PBMC,
obtained from patients (n=39) and controls (n=24), and observed that the IRF8 protective allele was associated
with decreased IFIT1 expression reflecting type 1 interferon signature. We investigated gene interactions
between the 3 associated SNPs that revealed an epistatic interaction between NF-kB and IRF8 SNP (OR=0.56
[95% CIl 0.00-0.74], P=4x10-4). Interestingly, we observed that the effects of IRF8 and NF-kB were only
observed in patients carrying the susceptibility allele from both genes.

Conclusion. By a cross disease approach querying pleiotropic genes, we identified 2 new susceptibility genes for

SSc and confirmed IRF8 locus. We also identified functional effects of IRF8 variant affecting interferon signature
and that an interaction between IRF8 and NF-kB genes might play a role in SSc susceptibility.
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PS112 ACTIVATION OF LIVER X RECEPTORS INHIBITS EXPERIMENTAL FIBROSIS BY INTERFERING
WITH INTERLEUKIN-6 RELEASE FROM MACROPHAGES

C. Beyer 1, J. Beer 1, K. Palumbo-Zer 1, P. Zerr 1, A. Distler 1, C. Dees 1, L. Munoz 1, G. Kroenke 1, S. Uderhardt
, O. Distler 2, T. Ovarecz 3, G. Schett 1, J. Distler '

" Department of Internal Medicine 3 and Institute for Clinical Immunology, University of Erlangen-Nuremberg,
Erlangen, GERMANY, 2 Department of Rheumatology, University Hospital Zurich, Zurich, SWITZERLAND, 3
Lexicon Pharmaceuticals Inc., The Woodlands, USA

Background. Liver X receptors (LXRs) are orphan nuclear receptors with emerging roles in metabolic and
autoimmune diseases. Here, we investigated the role of LXRs in experimental skin fibrosis and evaluated their
potential as anti-fibrotic targets for systemic sclerosis (SSc) and other fibrotic diseases.

Methods. We studied the role of LXRs in bleomycin-induced skin fibrosis and in tight skin-1 (Tsk-1) mice,
reflecting different subtypes of fibrotic disease. To dissect the role of both LXR isoforms in fibrosis, we generated
LXRa- and LXRB-knockout mice as well as LXR-a/B-double-knockout mice. To establish the mode of action of
the anti-fibrotic effects of LXRs, we investigated the effects of LXRs on fibroblasts and macrophages.

Summary of the results. LXR activation by the LXR agonist T0901317 had potent anti-fibrotic effects in both
bleomycin-induced skin fibrosis and Tsk-1 mice as assessed by skin thickness, hydroxyproline content, and the
number of myofibroblasts. The anti-fibrotic activity of LXRs was particularly prominent in the inflammatory
bleomycin-model in which LXR activation reduced skin thickening in a dose-dependent manner by up to 64%,
the hydroxyproline content by up to 91% and the number of myofibroblasts by up to 91%.

LXRa-, B- and LXRa/B-knockout mice showed a similar response to bleomycin challenge as wildtype animals. In
line with these results, low levels of the LXR target gene ABCA-1 in the skin of bleomycin-challenged and control
mice suggested a weak baseline activation of the anti-fibrotic LXR signaling, which, however, could be
specifically activated by T0901317. The specificity of T0901317 on LXRs was again reflected by the LXRa/j-
knockout mice in which the LXR agonist lacked anti-fibrotic activity.

Of note, fibroblasts were not the direct targets of the anti-fibrotic effects of LXRs. By contrast, LXR activation
inhibited macrophage infiltration in fibrotic tissue and decreased the release of the pro-fibrotic cytokine
interleukin-6 from macrophages, resulting in reduced fibroblast activation and collagen release.

Conclusions. We identified LXRs as novel therapeutic targets for SSc and other fibrotic diseases, a yet unknown
aspect of these nuclear receptors. Our data suggest that LXR activation might be particularly effective in patients
with inflammatory disease subtypes. Activation of LXR interfered with the release of interleukin-6 from
macrophages and, thus, inhibited fibroblast activation and collagen release.
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PS113 CORRELATION BETWEEN SHORTER DISEASE DURATION IN SYSTEMIC SCLEROSIS (SSC)
AND ANTI-COLLAGEN TYPE V

M. UGOLINI, E. MANTOVANI, V. DINIS, V BONOLDI, A. RIBEIRO, N. YOSHINARI, D. ANDRADE

Faculdade de Medicina da Universidade de Sdo Paulo, Sdo Paulo, BRAZIL

Introduction: Collagen type V is a highly immunogenic molecule with preserved globular and telopeptide
domains found inside heterotypic fibrils in the skin mixed with collagen types | and Ill. Experimental studies have
shown that rabbit’s immunization with human type V collagen triggers epitope spreading with activation of Th2
lymphocytes, increased release of cytokines, augmented B lymphocytes activation and production of high titers
of anti-type V collagen. There is an animal model of SSc where rabbits immunized with collagen type V
developed a disease similar to human disease, with vasculopathy and tissue fibrosis. Studies in humans also
have shown that type V collagen is overexpressed in the skin of patients within early stages of SSc. Objective:
To correlate the prevalence of anti-type V collagen with different clinical manifestations of SSc, disease duration
and severity. Patients and Methods: 81 female patients who fulfilled the ACR criteria for SSc: 18 patients with
early SSc, 27 patients with diffuse SSc and 36 patients with limited SSc. The control group was 19 healthy
patients age matched to patients with early SSc. The anti-type V collagen analysis was performed by ELISA.
Results: The mean age of Early SSc group and control group was (45.2 and 44.9 respectively). The defined SSc
group (limited and diffuse), the average age was 55.6 years, (p=0.001). The prevalence of anti-type V collagen
in early SSC, defined SSc and control groups was respectively 33%, 17% and 5% (p=0,07). The prevalence of
Anti-type V collagen in early SSc group was significantly higher than in the control group (p=0,042). There was a
correlation between shorter disease duration and positivity of anti-type V collagen (p=0.009). Conclusion: The
titers of Anti-type V collagen in human were increased in early stages of SSc. Our research suggests the
importance of this protein mainly in the pathogenesis of SSc in early phases of the disease in humans, as has
been previously described in a rabbit animal model by Teodoro et al. We could speculate from this finding that
type V collagen could be an interesting therapeutic target and an additional diagnostic tool mainly in early stages
of SSc. Further longitudinal studies with a larger number of patients are needed to validate our findings.
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PS114  SYSTEMIC SCLEROSIS AND OCCUPATIONAL EXPOSURE: A CASE CONTROL STUDY OF 100
PATIENTS AND 300 CONTROLS

I. MARIE ', J.F GEHANNO 2, M. BUBENHEIM ®, A.B DUVAL-MODESTE *, P. JOLY * S. DOMINIQUE *, P.
BRAVARD °, D. NOEL ¢, J WEBER ’, J. BENICHOU ®, H. LEVESQUE '

" Department of Internal Medicine, CHU Rouen, Rouen, FRANCE,  Department of Occupational Medicine, CHU
Rouen, Rouen, FRANCE, ° Department of Biostatistics, CHU Rouen, Rouen, FRANCE, 4 Department of
Dermatology, CHU Rouen, Rouen, FRANCE, ° Department of Dermatology, CH Le Havre, Le Havre, FRANCE, °
Department of Internal Medicine, CH Elbeuf, Elbeuf, FRANCE, " CRC, CHU Rouen, Rouen, FRANCE

Objective: This case control study assessed: the relationship of systemic sclerosis (SSc) related to occupational
exposure, the risk of SSc related to occupational exposure in male and female patients.

Methods: From 2005 to 2008, 100 patients with a definite diagnosis of SSc were included in the study; 3 age,
gender, and smoking habits matched controls were selected for each patient. A committee of experts evaluated
blindly occupational exposure to crystalline silica, white spirit, organic solvents, ketones, welding fumes, epoxy
resins, pesticides; an occupational exposure score was calculated for all subjects.

Results: Increased ORs for SSc was found for: crystalline silica (p<0.0001), white spirit (p<0.0001), aromatic
solvents (p=0.0002), chlorinated solvents (p=0.014), trichlorethylene (p=0.044), ketones (p=0.002) and welding
fumes (p=0.021). Elevated risk associated with high final cumulative score in SSc was observed for: crystalline
silica, white spirit, chlorinated solvents, trichlorethylene, aromatic solvents, any type of solvents, ketones and
welding fumes. A marked association between SSc and occupational exposure was further found for: 1)
crystalline silica, chlorinated solvents, trichloroethylene, white spirit, ketones and welding fumes in male patients;
and 2) white spirit, aromatic solvents, any type of solvent and ketones in female patients

Conclusion The results show the impact of occupational risk factors in the development of SSc for: crystalline
silica, white spirit, aromatic solvents, chlorinated solvents, trichlorethylene, ketones and welding fumes. The risk
associated with high cumulative exposure was markedly increased in SSc. Finally, our series shows that the
association of SSc and occupational exposure was variable according to gender.
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PS115 A GENOME-WIDE ASSOCIATION STUDY FOLLOW-UP SUGGESTS A POSSIBLE ROLE FOR
PPARG IN SYSTEMIC SCLEROSIS SUSCEPTIBILITY

E. Lopez Isac ', C.P Simeon ?, J.A Roman-Ivorra °, SSG Spanish Scleroderma Group, L. Beretta *, C. Lunardi *,
N. Hunzelmann *, G. Riemekasten *, T. Witte *, J.HW Distler *, A.J Schuerwegh * M.C Vonk *, A.E Voskuyl * C.
Fonseca *, C. Denton *, A. Herrick *, S. Assassi °, M.D Mayes °  TRDJ Radstake ©, J. Martin °

" Instituto de Parasitologia y Biomedicina Lopez-Neyra, IPBLN-CSIC, Granada, SPAIN, 2 Servicio de Medicina
Interna, Hospital Valle de Hebron, Barcelona, SPAIN, ° Rheumatology Department, Hospital Universitario La Fe,
Valencia, SPAIN, * Eurog;ean Scleroderma Group, ° The University of Texas Health Science Center Houston,
Houston, Texas, USA, ° Department of Rheumatology and Clinical Immunology, University Medical Center
Utrecht, Utrecht, THE NETHERLANDS

Introduction: A recent genome-wide association study (GWAS) comprising a French cohort of systemic sclerosis
(SSc) reported several non-HLA single-nucleotide polymorphisms (SNPs) showing a nominal association in the
discovery phase. We aimed to perform a follow up strategy in order to identify previously overlooked
susceptibility variants.

Methods: Sixty six non-HLA GWAS-genotyped SNPs showing a P-value < 10-4 in the discovery phase of the
French SSc GWAS were analyzed in the first step of this study performing a meta-analysis which combined data
from the two published SSc GWASSs. A total of 2,921 SSc patients and 6,963 healthy controls were included in
this first phase. Two SNPs, PPARG rs310746 and CHRNA9 rs6832151, were selected for genotyping in the
replication cohort (1,068 SSc patients and 6,762 healthy controls) according to the results of the first step.
Genotyping was performed using TagMan SNP genotyping assays.

Results: In the first step of our study, we found nominal associations for both PPARG rs310746 (PMH = 1.90 x
10-6, OR= 1.28) and CHRNA9 rs6832151 (PMH = 4.30 x 10-6, OR= 1.17) genetic variants with SSc. In the
replication phase, we observed a trend of association for PPARG rs310746 (P-value = 0.066, OR= 1.17). The
combined overall Mantel-Haenszel meta-analysis of all the cohorts included in the present study revealed that
PPARG rs310746 remained associated with SSc with a nominal non-genome wide significant P-value (PMH =
5.00 x 10-7, OR= 1.25). No evidence of association was observed for CHRNA9 rs6832151 either in the
replication phase or in the overall pooled-analysis.

Conclusion: Our results suggest a role of PPARG gene in the development of SSc.
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PS116 PREVALENCE OF ANTI-RNA POLYMERASE Il ANTIBODIES IN SYSTEMIC SCLEROSIS: NEW
DATA FROM A FRENCH COHORT, SYSTEMATIC REVIEW AND META-ANALYSIS

V. SOBANSKI ', L. DAUCHET % G. LEFEVRE ', M. LAMBERT ', S. MORELL-DUBOIS ', T. SY ', E.
HACHULLA ', PY. HATRON ', D. LAUNAY ', S. DUBUCQUOI ®

" Internal Medicine Department - Lille University Hospital, Lille, FRANCE, ® Public Health Department - Lille
University Hospital, Lille, FRANCE, 3 Immunology Lab - Lille University Hospital, Lille, FRANCE

Objectives. Studies assessing the prevalence of anti-RNA polymerase Il antibodies (ARA) in systemic sclerosis
(SSc) have yielded a wide range of results. We described a new SSc cohort tested for ARA and performed a
systematic review and meta-analysis to assess the worldwide prevalence of ARA and potential factors of
variability.

Methods. Seropositivity for ARA was evaluated in a French cohort of SSc patients. A systematic review of the
literature was carried out in PubMed and EmBase. Meta-analysis was performed using available data on
prevalence, clinical characteristics of SSc patients and assays used for ARA testing.

Results. One hundred and thirty-three French SSc patients were tested for ARA, leading to a local prevalence of
6-9%. Thirty studies representing a total population of 8437 SSc patients were included in the meta-analysis.
The prevalence of ARA was highly variable ranging from 0 to 41%. The overall pooled prevalence of ARA was
11% (95% confidence interval [95% CI]: 8-14) but heterogeneity was high among studies (12 93%, p<0.0001).
Geographical factors such as continents and countries partially explained this heterogeneity and correlated with
the prevalence. No other baseline SSc characteristics significantly correlated with the prevalence.

Conclusion. Our new cohort and meta-analysis of the literature confirmed that ARA prevalence in SSc is variable
between centers with a pooled prevalence of 11% (95% CI: 8-14). Geographical factors were significantly
associated with prevalence, underlying the probable implication of genetic background and environmental
factors. The heterogeneity among studies remained largely unexplained.
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PS117 SEMAPHORIN 3A AS A POSSIBLE IMMUNOREGULATOR IN SYSTEMIC SCLEROSIS

D. Rimar ', I. Rosner ', G. Slobodin ', M. Rozenbaum ', K. Halasz ?, T. Haj 2 N. Jiries ', L. Kaly ' 'N. Boulman ',
R. Daood ', Z. Vadasz ®

" Bnai-Zion Medical Center Rheumatology Unit, Haifa, ISRAEL, 2 Bnai-Zion Medical Center Immunology Unit,
Haifa, ISRAEL

Background: Semaphorin 3A (sema 3A), is now recognized as a potent immuno-regulator during all stages of
the immune response, early initiation as well as late phases of inflammatory processes. Sema 3A expression
has been recognized on T regulatory cells as a suppressive marker, contributing to the regulatory properties of
these cells. Defective expression of sema 3A in CD4+ T cells derived from rheumatoid arthritis (RA) patients has
been reported. T reg cells in Ssc were reported to be reduced in amount and function. The expression of
semaphorin 3A hasn’t been evaluated in systemic sclerosis (SSc) thus far.

Aim: To measure expression of semaphorin 3A in serum and on regulatory T-cells cells in Ssc patients and
normal controls and correlate it with demographic, clinical and laboratory parameters in SSc.

Methods: SSc patients were evaluated for demographics, clinical manifestations, routine laboratory results,
serum autoantibodies, semaphorin 3A serum levels (measured by commercial ELISA kit) and expression on
regulatory T cells CD 4+ CD 25+ (by flow cytometry), nailfold capillaroscopy patterns, pulmonary function tests,
echocardiograms, high resolution lung CT scans, modified Rodnan skin score (mMRSS), Medsger disease
severity scale and Valentini activity index.

Results: 27 SSc patients were evaluated and compared with healthy controls. 10 SSc patients had diffuse
disease with lung fibrosis and 17 had limited cutaneous disease. Sema 3A concentration in SSc was lower than
healthy controls both as measured by ELISA 14.41£5.6 ng/ml vs. 27.1£8.4 ng/ml (p< 0.001) and by flow
cytometry on regulatory T cells 61.7 £15.7 % vs. 88.7£3.6 % (p< 0.001). Sema 3A levels negatively correlated
with the disease duration B = -0.4, p value=0.036 but not with disease severity.

Conclusions: This is the first study to demonstrate low serum levels of sema 3A in SSc patients. The reduced
expression of sema 3A has specifically been demonstrated on regulatory T cells and was found to worsen with
disease duration. These findings are in line with previous studies that described T-reg deficit in SSc which is
related to disease duration. Low level of sema 3A, a regulator of autoimmune activity, may play a role in the
pathogenesis of SSc. Further studies are needed to further understand this novel relationship.
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PS118 INFLUENCE OF ALPHA 2 DO COLLAGEN V OVEREXPRESSION IN PHYSIOPHATOLOGY OF
FIBROSIS SYSTEMIC SCLEROSIS PATIENTS

J. Morais ', P. Martin ', A.P.P Velosa ', P.C Andrade ', I.B Cruz ', E.C Miracca ?, F.A.C Barrence FAC °, S.
Carrasco ', C. Goldeinstein-Schainberg ', M.A Nagai %, E.R Parra *, V.L Capelozzi *, W.R Teodoro '

! Rheumatology Division of Medicine University, Sdo Paulo, BRAZIL, 2 Department of Radiology and Oncology
of Medicine University, Sdo Paulo, BRAZIL, 3 Department of Cell Biology and Development of Medicine
University, Sao Paulo, BRAZIL, 4 Department of Pathology of Medicine University, Sdo Paulo, BRAZIL

BACKGROUND: Systemic sclerosis (SSc) is disease of unknown etiology its pathophysiology is thought to be
based on vascular alterations as well as immunological and fibrotic processes. Collagen V assembles into
diverse molecular forms and a1(V)(2)a2(V) controls fibrillogenesis. We have recently demonstrated increased
mRNA a2(V) expression in early SSc correlated with disease activity (Autoimmun Rev, 11(11):827-35, 2012).
We evaluate if the a1(V)(2) and a2(V)-containing fibrils leads to ultrastructural modifications at dermis and in
fibroblasts culture of skin biopsy and related the different subtypes with the fibrosis.

METHODS: Biopsies from 5 early-SSc female patients (ACR criteria), with <2 years of diagnosis and treatment
naive and 5 samples of normal skin from healthy individuals were studied. All biopsies were submitted for
electron microscopy, immunofluorescence to identify a1(V)(2) and a2(V) and were quantified by image analysis.
Dermal fibroblasts were cultivated in coverslips in a mono-layer (cell 10-9) util 100% confluence for three
dimensional reconstruction. From fibroblasts, COLV chains were identified by SDS / PAGE and immunoblotting,
COL5A1 and COL5A2 expression and were detected by PCRq and sequencing of COL5A1 and COL5A2 chains
cDNA was performed.

RESULTS: Ultrastructural level by transmission electron microscopy results showed a dense packing of collagen
in epidermal—-dermal interface, characteristic marks of extracellular matrix alterations, including highly dense
packing of collagen and vascular basement membrane thickening was frequently seen in superficial derm 3D-
reconstruction revealed that a1(V)(2) and a2(V) exhibited dense fluorescence around dermal fibroblasts, along
the small vessels and capillaries walls. The a1(V)(2) in fibroblasts displayed a granular intracytoplasmic and
perinuclear pattern with higher intensity in SSc compared to controls. In contrast, a dense filamentous protrusion
around the nucleus and pericellular pattern was found for a1(V)(2) in dermal fibroblasts from SSc patients.
Morphometric analysis revealed that the expression of a2(V) was significantly higher than controls (p> 0.05 and
p = 0.001, respectively) and was observed increased a2(V) expression when compared to a1(V)(2), but in the
epidermal—-dermal, near the basement membrane of papillary dermis, the a1(V)(2) expression was absent.
Immunoblot confirming the increased production of this chain. The COLVA1/COLVA2 gene indicate that in
dermal fibroblasts from SSc patients was higher than that observed in normal fibroblasts (p<0.05), but no
difference was found in polymorphic genes COL5A1 and COL5A2.

CONCLUSION: We conclude that overexpression of a2(V) and absence of chains a1(V)(2) alters the skin
histoarchitecture, contributed by the disarrangement and thickness mainly in the early stage and may be related
with cutaneous severity.
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PS119 SERUM FREE LIGHT CHAINS OF IMMUNOGLOBULINS ARE ASSOCIATED WITH DISEASE
ACTIVITY IN SYSTEMIC SCLEROSIS : A PROSPECTIVE AND CONTROLLED STUDY
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" Service de Médecine Interne, Lille, FRANCE, ° Laboratoire D'Immunologie, Lille, FRANCE, 3 CERIM, Lille,
FRANCE

Introduction: There is a free light chains excess production over immunoglobulin heavy-chain synthesis by B
lymphocytes. Serum free light chains (SFLC) are high in monoclonal gammopathy and can serve as a diagnosis
tool for myeloma. Recent studies have suggested that SFLC could be interesting biomarkers for diagnosis and
disease activity assessment in autoimmne diseases like Sjégren syndrome, lupus or rheumatoid arthritis. There
are no data in systemic sclerosis (SSc).

Patients and Methods: 134 patients with SSc were prospectively enrolled. Following data were gathered: age at
diagnosis, SSc subtypes, visceral involvement, biological manifestations including rheumatoid factor and beta2
microglobulin, SSc activity score and association with other autoimmune diseases. SFLC were assessed by
Combylite ® (The Binding Site, Birmingham, RU). SFLC were also assessed in a control group of 401 blood
donnors who were matched for age and sex.

Results : Mean and median SFLC values were significantly higher in SSc than in controls (median : 19.99 mgl/L,
mean 24.03 mg/L vs median 15.43 mg/L, mean 17.50 mg/L, respectively, p<0.05). In univariate analysis, there
was a significant correlation between SFLC and the modified Rodnan score, past or current digital ulcers,
systolic pulmonary arterial pressure, DLCO and EUSTAR as well as Medsger scores. SFLC were also correlated
with erythrocyte sedimentation rate, CRP and IgG, IgA, IgM levels. While there was a correlation with the
presence of a subjective sicca syndrome, we did not find a significant association with the presence of another
autoimmune disease.

Conclusion: Our study is the first to assess SFLC in SSc. We show that SFLC are higher in SSc than in controls.
Moreover SFLC is significantly correlate with activity and severity of the disease. Our results add an additional
line of evidence that B cells activation plays probably a role in the pathophysiology of SSc.

PAGE 166




3" Systemic Sclerosis Abstract Book February, 6-8, 2014
World Congress Rome, Italy

PS120 COLLAGEN CROSS LINKING ENZYMES LOXL2 AND PLOD2 SHOW NO ASSOCIATION WITH
SYSTEMIC SCLEROSIS

S. Guerra, S. Ziaj, B. Ahmed Abdi, K. Khan, |. Papaioannou, C. Denton, D. Abraham, C. Fonseca
University College London, London, UNITED KINGDOM

Background: Scleroderma or systemic sclerosis (SSc) is a rare complex disease. The exact aetiology of SSc is
not fully understood however genetic factors have shown to play a role in disease pathogenesis. SSc has shown
evidence of dysregulation of the vascular and immune systems, with end point fibrosis. To date, a number of
candidate gene studies and Genome-wide association studies (GWAS) have shown the replication of a number
of key immunological loci. Here we genotyped polymorphisms across two collagen cross linking enzymes LOXL2
(Lysyl oxidase-line protein 2) and PLOD2 (Pro-collagen-lysine, 2-oxoglutrate 5-dioxygenase 2) to ascertain a
potential pathological role in SSc.

Methods: 728 SSc cases and 260 healthy controls were genotyped for polymorphisms in LOXL2 and PLOD2 as
part of a larger genotyping study. All patients and controls were of Caucasian decent and were categorised
according to three mutually exclusive autoantibody status: anti-topoisomerase1 (ATA), anticentromere (ACA)
and antiRNA-polymerase (ARA). Patients were further classified into sub-phenotypes according to major organ
involvement; pulmonary hypertension, pulmonary fibrosis and renal crisis. All genotyping was performed by the
KASP system (allele specific PCR, KBioscience, UK). All genotype data and sub-phenotype analysis was
performed using PLINK.

Results: Our cohort consisted of 274 (38%) patients with lung fibrosis, 112 (15%) with pulmonary hypertension
and 63 (9%) with renal crisis. 255 (35%) patients were positive for ACA, 155 (21%) patients were positive for
ATA, and 140 (19%) patients were positive for ARA. The SSc cases and the healthy controls were genotyped
and all SNPs and individuals passed quality control checks for Hardy-Weinberg equilibrium (p=0.05) and
missingness (p=0.1). A case-control and sub-phenotype analysis were performed using PLINK, of which no
association was found in any individual SNP or haplotype in either loci.

Conclusions: Here we show two loci LOXL2 and PLOD2 which show potential functional contribution to SSc
pathogenesis, but which to not demonstrate a genetic association. As our study cohort was small we were
hindered by the low numbers of each phenotype and therefore may lack statistical power, however our cohort is
clearly defined and we would expect to find an association if present. Our data suggests it is unlikely SNPs in
LOXL2 and PLOD2 contribute to the genetics of SSc pathogenesis however replication of these polymorphisms
would confirm our findings. Although no genetic association was found, these loci may still contribute to the
functional pathways of disease manifestations and warrant further investigation
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PS121 VITAMIN D ANTIBODIES IN SYSTEMIC SCLEROSIS PATIENTS: ANTIBODIES PRESENCE AND
CLINICAL AND LABORATORY CORRELATIONS

N.N Carmel "3, A. Lavrov °, P. Rotman ®, Y. Levy *

" Sackler School of Medicine, Tel Aviv, ISRAEL, ° Anesthesiology Ward, Meir Medical Center, Kfar Saba,
ISRAEL, ® Internal Medicine E, Meir Medical Center, Kfar Saba, ISRAEL

Background: Vitamin D is a pivotal factor not only in disorders that involve calcium metabolism, such as
osteoporosis and osteomalacia as well as an immunomodulatory effect as noted in several autoimmune
conditions in diseases.

Very low levels of vitamin D were also demonstrated in systemic sclerosis (SSC) patients. Patients with vitamin
D deficiency showed longer and more severe disease. Furthermore, an inverse relationship was found between
skin involvement and vitamin D serum concentrations. Associations were found Between Systemic Sclerosis
pattern of disease and Scleroderma-Specific Autoantibodies. Novel research demonstrated the presence and
importance of anti-vitaminD antibodies in SLE, this motivated our research team to seek for similar antibodies
among scleroderma patients.

Materials and methods:Our study population was comprised of 55 scleroderma patients and 41 donors from our
hospital staff served as the control group. Levels of IgG & IgM autoantibodies against Vitamin D2 and D3 were
compare the between scalroderma patients & controls. Furthermore, Scleroderma patients were assessed for
disease severity and Auto-antibodies profile was taken.

Results: we found significant differences in the levels of Anti vit D2 antibodies between Scalaroderma & control:

- IgG D2 was found lower among Sclaroderma group as compared to controls (0.27+0.26 vs. 0.34+0.29,
p=0.026, Mann Whitney test)

- IgM D2 is higher among Sclaroderma group as compared to controls (0.48+0.22 vs. 0.39+0.33, p=0.013, Mann
Whitney test).

However, we found no significant differences in the levels of Anti vit D3 antibodies between Scalaroderma &
control. Furthermore, no correlation was found to other auto-antibodies or disease severity or sub-organ
damage.

Conclusions: To our knowledge this is the first time these novel anti-vitamin D antibodies are studied in
scleroderma patients. Furthermore, it is the first time a correlation to vitamin D2 subgroup is identified. Further
research and evaluation regarding the role, pathophysiological significance and therapeutic potential is required.
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PS122 A LOSS OF TELOCYTES ACCOMPANIES FIBROSIS OF MULTIPLE ORGANS IN SYSTEMIC
SCLEROSIS

M. Manetti, I. Rosa, L. Messerini, S. Guiducci, M. Matucci-Cerinic, L. Ibba-Manneschi
Department of Experimental and Clinical Medicine, University of Florence, Florence, ITALY

Objective: Telocytes are a distinct population of stromal (interstitial) cells recently identified in a variety of tissues
and organs. By their extremely long cytoplasmic processes telocytes form a three-dimensional network that
functions as a scaffold to define the correct organization of tissues/organs during pre-natal life or their
repair/renewal in post-natal life. According to their specific locations within different organs, telocytes may
participate in intercellular signaling, either by cell-to-cell contacts or by secreting paracrine signaling molecules,
immune surveillance, neurotransmission, and tissue regeneration by forming tandem cell structures with stem
cell niches. Recently, we have shown that telocytes display severe ultrastructural damages suggestive of
ischaemia-induced cell degeneration and are progressively lost from the clinically affected skin of systemic
sclerosis (SSc) patients. On this basis, in the present study we investigated the presence and distribution of
telocytes in the internal organs of SSc patients.

Methods: Archival paraffin-embedded samples of gastric wall, myocardium and lung were obtained from SSc
patients and controls. Tissue sections were stained with Masson’s trichrome to detect fibrosis. Telocyte
distribution was investigated on sections subjected to CD34 immunostaining and haematoxylin counterstain.
CD34/CD31 double immunofluorescence was performed to unequivocally differentiate telocytes (CD34-
positive/CD31-negative) from vascular endothelial cells (CD34-positive/CD31-positive).

Results: The histopathological examination of Masson’s trichrome-stained sections showed the typical fibrotic
changes of SSc. A generalized fibrosis affected all SSc gastric wall layers, with most severe changes in the
muscularis mucosae, submucosa and muscularis propria. Few telocytes entrapped in the fibrotic extracellular
matrix were found in the muscularis mucosae and submucosa. In the muscularis propria, the network of
telocytes was discontinuous or even almost completely absent around smooth muscle bundles and cells, and
around ganglia and nerve strands at the myenteric plexus. Wide areas of fibrosis, hypertrophy of myocardial
fibers and macrophage infiltration were observed in SSc myocardium. Telocytes disappeared from these fibrotic
areas. Lung sections from SSc patients displayed the typical features of non-specific interstitial pneumonia with
both diffuse cellular inflammation and collagen deposition. Few or no telocytes could be observed in the
thickened alveolar septa and in the interstitial space around terminal bronchioles.

Conclusions: In SSc, the loss of telocytes does not occur only in the skin, but it is a widespread process affecting
also the internal organs targeted by the fibrotic process. Since telocytes are believed to be key players in the
regulation of tissue/organ homeostasis, our data suggest that telocyte loss may have important
pathophysiological implications in SSc.
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PS123 INCREASED FREQUENCY OF TH1 AND TC1 LYMPHOCYTES PRODUCING TUMOR NECROSIS
FACTOR ALPHA IN PERIPHERAL BLOOD OF LATE-STAGE SYSTEMIC SCLEROSIS

M.G. Santiago ', M. Raposo 4, C. Duarte ', M.J. Salvador ', A. Paiva ?, J.A.P. Da Silva '

! Rheumatology Department,, Centro Hospitalar e Universitario de Coimbra - Hospitais da Universidade de
Coimbra, Coimbra, PORTUGAL, 2 Centro do Sangue e da Transplantacdo de Coimbra - Instituto Portugués do
Sangue e da Transplantagdo, Coimbra, PORTUGAL

Background/Purpose. Substantial evidence supports the implication of immune-activated cells, cytokines and
chemokines in the pathogenesis of systemic sclerosis (SSc). The frequency of T cells expressing activation
markers is increased in the peripheral blood (PB) of SSc patients. Proinflammatory cytokines, such as IL-2, TNF-
a and IFN-y, seem to be mostly involved in immune responses at early stages of the disease. However,
discrepancies exist between the results of several studies.

We undertook the present study to investigate the pattern of expression of proinflammatory cytokines by PB Th1
and Tc1 populations and to explore associations with disease duration.

Methods. Forty SSc patients and 18 healthy controls (HC) were included. All SSc patients fulfilled the American
College of Rheumatology Criteria for the classification of SSc (limited cutaneous SSc (ISSc, n=29) or diffuse
cutaneous SSc (dSSc, n=11), according to LeRoy et al.). A further subdivision was made, based upon the
duration of disease, as early- (n=11) and late-stage (n=30), and these groups were individually compared with
HC. A thorough clinical evaluation was performed and registered.

All patients signed an informed consent and provided a PB sample, which was processed to separately analyze
the intracellular expression of IL-2, TNF-a and IFN-y in Th1 and Tc1 cell populations.

Data was statistically analyzed using the SPSS® version 20.0. Mann-Whitney and Kruskal-Wallis tests were
used to evaluate differences between groups. Correlations between continuous variables were assessed by
Spearman’s correlation coefficient. P values < 0.05 were considered statistically significant.

Results. The mean age was 56.0£11.9 and 51.7+9.9 years for SSc patients and HC respectively. Females
represented 77.5% of SSc and 83.3% of the control group. The mean disease duration was 9.6:+8.55 years and
the mean mRSS was 11.60+7.65.

The frequency of Th1 and Tc1 circulating cells was not statistically different between SSc patients and HC. The
percentage of Th1 and Tc1 cells producing TNF-a was significantly higher in late-stage than in early-stage SSc
(p=0.034 and p=0.005, respectively). The percentage of Tc1 cells producing IFN-y was significantly lower in
early-stage than in late-stage SSc (p=0.017). No statistically significant differences were observed between early
and late-stage SSc, concerning IL-2 expression among Th1 and Tc1 cells and IFN-y expression among Th1
cells.

Conclusion. The frequency of TNF-a-producing Tc1 cells was higher in late-stage SSc. The potential pathogenic
relevance of these observations justifies further investigation, concerning the profile of proinflammatory cytokines
and their potential involvement in different stages of the disease.
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PS124 HELICOBACTER PYLORI AS A TRIGGER OF SYSTEMIC SCLEROSIS: IMMUNOLOGICAL
ASPECTS

C. LIASKOS, A. VARNA, T. SIMOPOULOU, A. MAVROPOULOS, M. MYTILINAIOU, E.I RIGOPOULOU, D.P
BOGDANOS, L.l SAKKAS

Department of Rheumatology, Faculty of Medicine, School of Health Sciences, University of Thessaly, Larissa,
GREECE

INTRODUCTION: Helicobacter pylori infection has been considered a potential trigger of systemic sclerosis
(SSc), possibly via a mechanism of molecular mimicry involving H. pylori heat shock 60 kDa (hsp60) and SSc-
related autoantigens.

AIM: The aim of the study was to investigate the fine specificity of antigen-specific immune responses against
the immunodominant H. pylori antigens in patients with SSc, and compare it with that seen in other rheumatic
diseases. We also assessed the role of microbial/self molecular mimicry in the induction of H. pylori-related SSc
autoantibody reactivity.

METHODS: A total of 56 H.pylori-infected individuals were studied including 19 SSc patients, 23 patients with
other rheumatic diseases (Sjogren’s syndrome, n=16, psoriatic arthritis, n=7) and 14 normal controls. Antibody
reactivity to individual H. pylori antigens was assessed by immunobloting and line dot assays (EUROIMMUN,
Germany). Autoantibody reactivity was investigated using ELISA (INOVA) and line dot assays (EUROIMMUN).
Inhibition studies were performed using recombinant hsp60 or purified H. pylori extracts (EUROIMMUN). To
assess the role of microbial/self molecular mimicry, serum samples from H. pylori —infected SSc pre-incubated
with purified hsp60 or H. pylori antigenic extracts in order to see if they loose their autoantibody reactivity against
Scl-70, centromere or other SSc-related autoantigens

RESULTS: Antibody reactivities to H. pylori antigens such as hsp60, VacA, CagA, BabA2, omp6, HomD, HomB,
PRX, hopK, TonB, TPX, NapA, TsaA, UreA, UreB, UreG, FabG, HP0175, HP0318 did not differ between SSc
patients and controls (pathological or healthy). Pre-incubation of serum samples from SSc patients with H. pylori
extracts abolished reactivity to H. pylori antigens (60-95%) but did not alter reactivity to SSc-autoantigens, such
as Scl-70 or centromere autoantibodies (less than 7% inhibition).

CONCLUSIONS: The fine specificity of antibody responses to H. pylori antigens in patients with SSc does not
differ from other autoimmune rheumatic diseases. Molecular mimicry and immunological cross-reactivity
involving H. pylori and SSc autoantigens does not appear to play a role in the induction of humoral autoimmune
responses in SSc.
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PS125 ROLE OF ANGIOSTATIN AND ENDOSTATIN IS SYSTEMIC SCLEROSIS
I. ALMEIDA "?, A. GOMES ', A. PUGA 3, I. SILVA *, M. LIMA %*® C. VASCONCELOS '?

" Centro Hospitalar do Porto - Unidade de Imunologia Clinica, Porto, PORTUGAL, ° Instituto de Ciéncias
Biomédicas Abel Salazar - Unidade Multidisciplinar de Investigagdo Biomédica, Porto, PORTUGAL, % Instituto
de Ciéncias Biomédicas Abel Salazar - Laboratério de Imunologia, Porto, PORTUGAL, * Centro Hospitalar do
Porto - Servigo de Cirurgia Vascular, Porto, PORTUGAL, ° Centro Hospitalar do Porto - Laboratdrio de
Citometria do Servigo de Hematologia Clinica, Porto, PORTUGAL

Systemic Sclerosis (SSc) is a connective tissue disease characterized by vascular injury and widespread fibrosis
involving the skin and various internal organs, which results from an unbalance between proangiogenic and
antiangiogenic factors. Angiostatin and endostatin are proteolytic fragments of different extracellular proteins
known for having antiangiogenic activity.

The aim of this study was to determine the concentrations of circulating endostatin and angiostatin in patients
with SSc and to assess a relationship between these concentrations and disease subtypes (Pre-scleroderma,
limited SSc - IcSSc, and diffuse SSc — dcSSc), evolution phase (early, intermediate and late), different organ
involvement (according to Medsger score) and nailfold capillaroscopic changes.

Sixty-one consecutive patients were selected from a 190-patients-population with SSc, at the Clinical
Immunology Unit of a portuguese hospital, with later exclusion of four patients. Forty-seven patients fulfilled the
American College of Rheumatology criteria for SSc while the remaining ten were classified as Pre-scleroderma
patients.

Endostatin (p<0,001) and angiostatin (p=0,005) were found to be significantly higher in patients with SSc than in
healthy controls. Also, it was shown that angiostatin levels were elevated in dcSSc (p=0,025) and IcSSc
(p=0,014), while endostatin was increased in all SSc subtypes - Pre-scleroderma, 1cSSc and dcSSc (p<0,001).
Likewise, analysis according to evolution phase found that endostatin was elevated in all stages (p<0,001) while
angiostatin was only significantly higher in intermediate (p=0,037) and late phase of disease (p=0,015).
Moreover, it was shown that endostatin was increased in IcSSc, with or without CREST syndrome (p<0,001),
and angiostatin was exclusively elevated in IcSSc patients with CREST (p=0,023). Analysis of endostatin and
angiostatin concentrations in various stages of organ involvement and of nailfold capillaroscopic changes found
no significant differences.

These results are in consonance with the ones found in previous studies, which also concluded that endostatin
and angiostatin concentrations were elevated in SSc patients, although contradictory results were reported in
regard to endostatin. Additionally, we recognised the important role that endostatin might play as an early
marker of disease and that angiostatin becomes increasingly relevant as disease advances. At last, finding
increased concentrations of angiostatin only in CREST patients made us wonder — could there be different
pathogenic mechanisms in limited SSc?

PAGE 172




3" Systemic Sclerosis Abstract Book February, 6-8, 2014
World Congress Rome, Italy

PS126 ROLE OF CD8+ LYMPHOCYTES IN SYSTEMIC SCLEROSIS
I. Almeida 1, S. Vieira Silva 2, M. Santos 3, M. Lima 4, C. Vasconcelos '

" Clinical Immunology Unit, Hospital Geral de Santo Anténio, Centro Hospitalar do Porto, Porto, PORTUGAL,
%Internal Medicine Departement, Hospital Geral de Santo Anténio, Centro Hospitalar do Porto, Porto,
PORTUGAL, ° Cytometry Laboratory, Hospital Geral de Santo Antdnio, Centro Hospitalar do Porto, Porto,
PORTUGAL, * Hematology Departement, Hospital Geral de Santo Antdnio, Centro Hospitalar do Porto, Porto,
PORTUGAL

Introduction: Scleroderma (SSc) is a rare and heterogeneous disease involving the connective tissue and
microvasculature but its complete pathogenesis remains unclear. The interrelationship between the vascular
endothelium and cells of the immune system, highlighting the role of T lymphocytes, seems to be an important
component. In fact, in early phases of SSc, before fibrosis occurs, the affected tissues exhibit mononuclear
inflammatory infiltrate composed of macrophages, mast cells and lymphocytes, especially of T-cells. Most
studies to date concerning the role of T lymphocytes in the pathogenesis of SSc have focused on CD4+ T cells
and evidence regarding the role CD8+ T-cells is scarce and contradictory.

Objectives and methods: The present study aimed to analyze the changes of T lymphocytes in the peripheral
blood of patients with SSc and its relation to the subtype (LeRoy criteria), stage of the disease, different organ
involvement (Medsger score) and nailfold capillaroscopic changes. Sixty-one consecutive patients were selected
from a 190 patients with SSc, at the Clinical Immunology Unit of a university Portuguese hospital, with later
exclusion of four patients. Blood samples were analyzed by flow cytometry for T-cell subsets (CD4, CD8) and T-
cell activation markers (HLA-DR, CD45R0O) and compared with healthy controls.

Results: Fifty-five out of the 57 patients studied were women (97%); 10 patients presented pre-scleroderma, 34
limited (ISSc) and 13 the diffuse (dSSc) subtypes. Patients with limited and diffuse subtypes were classified in
early (eSSc 7 patients), intermediate (iSSc 10 patients) and late (laSSc 30 patients) disease, according to
Medsger classification. There was a statistically significant reduction in the number of total lymphocytes and T-
cells in SSc patients comparing to healthy controls. Both CD4+ and CD8+ T-cells were lower in patients
comparing to controls, but differences were statistically significant only for CD8+ T-cells. CD8+ T-cells were
decreased both in limited and diffuse subtypes, as in all stages of disease. Regarding cellular activation there
was a decrease in the number of CD8+CD45RO+, but not of CD8+HLA-DR+, comparing to healthy controls.
CD8+CD45R0O+ was also decreased in limited and diffuse subtypes as in early and intermediate stages of the
disease. No relation of CD8+ to organ involvement or nailfold capillaroscopic was found.

Discussion and conclusion: Our study indicates that T cells may play a relevant role in the pathogenesis of
scleroderma especially concerning the CD8+ T-cells and the disease subtype, in the initial phases.
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PS127 PROPYLTHIOURACIL ATTENUATES AORTIC VASCULOPATHY IN AN ANIMAL MODEL OF
SYSTEMIC SCLEROSIS

G. Bagnato ', A. Bitto !, G. Pizzino ', W.N. Roberts ?, D. Altavilla ', F. Squadrito ', G. Bagnato ', A. Saitta'
! University of Messina, Messina, ITALY, 2 University of Louisville, Louisville, USA

Background/Purpose: Systemic sclerosis (SSc) is a generalized connective tissue disorder of unknown etiology
characterized by thickening and fibrosis of the skin and distinctive visceral involvement associated with vascular
damage. Traditionally, the vasculopathy of SSc has been considered mainly to affect small arteries and
capillaries but there is recent evidence showing that SSc is also associated with large vessel disease. Increased
aortic augmentation index and pulse wave velocity in comparison to age and sex matched healthy controls
indicate large-vessel involvement in patients with SSc. A second , and as yet poorly accounted for, endocrine
feature of scleroderma is its overlap with thyroid abnormalities. Recent experimental data suggest that
propylthiouracil (PTU) abrogates the development of cutaneous and pulmonary fibrosis in SSc murine model and
reduces the development of plexiform lesions in an animal model of primary pulmonary hypertension. The aim of
the study is therefore to evaluate the effect of propylthiouracil administration on intima-media (IM) thickness and
ratio in a murine model of systemic sclerosis.

Methods: Chronic oxidant stress SSc was induced in BALB/c mice by daily subcutaneous injections of HOCI for
6 weeks, characterized in detail as the Cochin chronic oxidant stress model of SSc . Mice (n=25) were
randomized in three arms: treatment with either propylthiouracil plus HOCI (n=10), HOCI (n=10), or vehicle alone
(n=5). Propylthiouracil treatment (12 mg/kg) was initiated 30 minutes after HOCI subcutaneous injection and
continued daily for the 6 weeks. Thoracic aorta was evaluated by histological methods. IM thickness and ratio
were measured for statistical analysis.

Results: HOCI injections induced an increase in aortic IM thickness when compared to controls by 101%
(p<0.0001). In mice treated with HOCI and PTU there was a 84% reduction of IM thickness (p<0.0001). PTU
treated animals had a significantly thinner intima layer (-13%, p<0.0001) and media layer (-198%, p<0.0001)
compared to HOCI group. IM ratio was also decreased in HOCI treated mice compared to controls (0.72 vs 1.76,
p<0.0001) and significantly increased by PTU administration (1.62 vs 0.72, p<0.0001).

Conclusion: Our data suggest that PTU, probably through its antioxidant direct effect or indirectly through thyroid
function inhibition , substantially moderates the increase of aortic thickness found in HOCI treated animals
reducing collagen deposition in media layer and aortic fibrotic changes.

Controls HOCI HOCI + PTU
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PS128 THE RELATIONSHIP BETWEEN NAILFOLD CAPILLAROSCOPIC ASSESSMENT AND
TELANGIECTASIA SCORE WITH SEVERITY OF PERIPHERAL VASCULAR INVOLVEMENT IN
SYSTEMIC SCLEROSIS

Y. YALCINKAYA ', O. PEHLIVAN ', N. ALPAY ', A.OMMA ', B. ERER ', S. KAMALI ', L. OCAL ', M. INANC '

" Istanbul University, Istanbul Medical Faculty, Department of Internal medicine, Division of Rheumatology,
Istanbul, TURKEY

Objectives: To determine the association of nailfold video-capillaroscopy (NVC) findings and telangiectasia score
with digital ulcer (DU) history and severity of peripheral vascular involvement(PVI) in Systemic Sclerosis(SSc).
Methods: Fifty-nine SSc patients fulfilling Leroy and Medsger criteria were evaluated including Telangiectasia
Score(TS) (Shah AA,et al. J Rheumatol 2010), Modifiye Rodnan Skin Score(MRSS), Valentine Activity
Scale(VAS) and Medsger Severity Scale(SS). Qualitative (early,active and late patterns) (Cutolo M,et al. J
Rheumatol 2000) and semiquantitative assessments [capillary number(CN), irregularly enlarged capillaries(IEC),
giant capillaries, capillary ramifications, microhaemorrhages, capillary array disorganisation and microangiopathy
evolution score(MES)] (Sulli A,et al. Ann Rheum Dis 2008) was performed by NVC.

Results: The mean age of patients was 45.6 and 91,5% were females. The mean duration of Raynaud’s, non-
Raynaud symptoms, skin involvement (year) were 6.116.5, 3.1£2.0, 3.0+2.0 respectively. Of the patients
20(34%) had diffuse, 35(59%) had limited cutaneous involvement and 4(7%) had sine-scleroderma;13(22%)
were anti-centromere(+) and 29(49%) were anti-Scl70(+). DU history (DU+) was present in 27(46%) and
telangiectases were present in 34(58%). When we compare DU+ and DU- groups, the mean CN was 2.0£0.5 vs
1.4£0.7 (p<0.001), IEC was 1.820.6 vs 1.4%0.7 (p<0.05), MES was 2.5+1.5 vs 1.8+1.0 (p<0.05); early pattern
was in 1 vs 9, active pattern was in 14 vs 16, late pattern was in 12 vs 7 patients. Current PVI was grouped as
severe (SS;2-4) (n=16) or non-severe (SS;0-1) (n=43). The frequency of severe PVI was 22% in females(12/54)
and 80% in males(4/5). When we compare severe and non-severe groups, the mean CN was 2.1+£0.4 vs 1.5+0.7
(p<0.001), MES was 2.8+1.6 vs 1.8+1.1 (p<0.05); early pattern was in 0 vs 10, active pattern was in 9 vs 21, late
pattern was in 7 vs 12 patients. The mean TS was 2.7+4.6 vs 1.9+2.1 in DU+ and DU- groups, 3.0£5.5 vs
2.0£2.4 in severe and non-severe groups. The mean values of TS, MRSS, VAS, SS were similar between
groups.

Conclusions: DU history and severe PVI in SSc was associated with capillary loss and microangiopathy. ‘Early’
NVC pattern was very rare in patients with DU history and was not found in patients with severe PVI. Males had
severe PVI more frequent than females. Telangiectasia scores were not significantly different in patients with
digital ulcer history or severe PVI. NVC may be a helpful method in the assessment of SSc patients with PVI,
warranting prospective studies.

Table-1: DU History, Current Severity of Peripheral Vascular Involvement and NVC Pattern

NVC Pattern

Early Active Late Total(n)
DU history - | 16 7 32
DU history + 1 14 12 27
PV Non-5evere 10 Pl 12 43
Severe 0 9 7 16
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PS129 EFFICACY OF BOSENTAN IN THE TREATMENT OF RAYNAUD'S PHENOMENON: ANALYSIS
OF THREE COHORTS OF PATIENTS

S. PARISI ', M. SCARATI ', M. PRIORA ', M. GALEAZZI 2, F. BELLISAI 2, S. MANGANELLI 2, L. EMMI 3, E.
BECCASTRINI 3, A. IANNIELLO *, E. FUSARO '
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Rheumatology Unit, Azienda ospedaliera Citta della Salute e della Scienza di Torino, Turin, ITALY,
Department of Clinical Medicine and Immunological Science, Rheumatology Unit, University of Siena, Siena,
ITALY, ® Department of Biomedicine, Allergology and Clinical Immunology, University of Florence, Florence,
ITALY, * Outpatient Division of Rheumatology, ASL Novara, Novara, ITALY

Systemic sclerosis (SSc) is a chronic autoimmune inflammatory pathogenic disease of the connective tissue,
characterized by progressive fibrosis thickening of skin and internal organs. The first vascular event is
Raynaud's phenomenon (RP).

In our study we evaluated the efficacy of the endothelin receptor antagonist, bosentan, in patients with
Raynaud’s Phenomenon secondary to Systemic Sclerosis in treatment with prostanoids (lloprost), with Bosentan
or with both drugs.

We evaluated a sample of 78 patients with SSc divided in 3 groups. Group ILO: 25 patients in treatment with
ACE inhibitors and prostanoids; Group BOS: 31 patients treated with Bosentan 125mg bid, never undergone
prostanoid therapy (For personal reasons or specific controindications ); and Group BOS+ILO: 22 Patients in
treatment with ACE inhibitors, prostanoids and Bosentan 125mg bid. All Patients were aged between 46 and 69
years (mean 57.3 = SD 11.70), with SSc according to ACR criteria. Follow up was performed every 4 weeks for
12 months and each patient kept a diary where reported: :

- Onset data of Raynaud's Phenomenon

- Duration: minutes

- Raynaud's Condition Score (RCS): Limitation of daily activity on a scale of 1 to 10 (meaning 10 as a total
inability to do the activity)

- Pain VAS (1-10): 1 meaning the least pain and 10 as the maximum pain

- Number of daily attacks

- Ulcers onset (date)

Short Form 36 items Health Survey (SF-36) was performed every 12 weeks.

Results. The reduction of RP attacks at week 48 from the baseline was statistically significant in group BOS and
BOS+ILO (respectively delta-2.1 p=0.007, delta-2.5 p=0.009). There was decrease of duration in RP attacks in
all groups and the Raynaud's Condition Score showed a statistically significant improvement (6-1.5 p=0.007, &-
3.7 p=0.002, &6-2.7 p=0.007), while VAS Pain showed an improvement in Group BOS and BOS+ILO (6-2.5
p=0,003, 6-1.6 p=0.0007) at the 48th week. SF-36 showed improvements, in particular physical activity showed
an improvement only in patients of group BOS+ILO (p=0.003), while the mental health showed same results in
patients of Group BOS and BOS+ILO (p=0.004). Six patients of Group ILO and only one patient of Group BOS
showed the onset of new digital ulcers, while none of the patients of Group BOS+ILO has presented a new
digital ulcer.

Conclusion. Bosentan seems to be effective and may be a valid alternative for the treatment of severe
Raynaud’s Phenomenon for patients where prostanoids therapy is contraindicated or refused, moreover seems
to have a synergic effect with prostanoids treatment.
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PS130 CORRELATIONS BETWEEN PERIPHERAL MICROVASCULAR DISEASE SEVERITY AND
VITAMIN D SERUM LEVELS IN SYSTEMIC SCLEROSIS PATIENTS

A. SULLI ‘1, S. PAOLINO ', V. SMITH 2, G. BOTTICELLA ', C. PIZZORNI ', A. CASABELLA ', B. SERIOLO ', M.
CUTOLO

" Research Laboratory and Academic Division of Clinical Rheumatology, Department of Internal Medicine,
University of Genoa, Genoa, ITALY, ? Department of Rheumatology, Ghent University Hospital, Ghent,
BELGIUM

Background. Low 25-hydroxy-vitamin D [25(OH)D3]) serum concentrations correlate with disease activity in
several autoimmune connective tissue diseases (CTD), such as rheumatoid arthritis, systemic Ilupus
erythematosus, and undifferentiated connective tissue disease (1). Systemic sclerosis (SSc) is an autoimmune
CTD characterized by a progressive sequence of microvascular, immune-response and fibrotic alterations in
several organs.

Objective. The aim of the study was to assess possible associations between 25(0OH)D3 serum levels and both
microvascular damage severity and clinical features in SSc patients.

Methods. 120 SSc patients were enrolled (mean age 66+11SD years; 84% female; mean disease duration
calculated from onset of Raynaud's phenomenon 1312 years), 58 from the Academic Division of Clinical
Rheumatology, University of Genova, Italy and 62 from the Department of Rheumatology, Ghent University
Hospital, Belgium. All patients were evaluated by nailfold videocapillaroscopy (NVC) to classify and to score the
severity of the microangiopathy (identification of early, active and late NVC patterns, and calculation of
microangiopathy evolution score [MES]), as previously reported (2,3). 25(OH)D3 serum levels were evaluated by
radioimmunoassay: vitamin D concentrations were classified as normal (>30 ng/ml), insufficient (30 <25(0OH)D3
<10 ng/ml) or deficient (<10 ng/ml) (4). Clinical features of the disease were assessed using Medsger’s severity
scale (score 0-4) (5). Statistical analysis was performed by nonparametric tests.

Results. 25(0OH)D3 was found insufficient or deficient in 61% and 26% of SSc patients, respectively. 25(OH)D3
resulted significantly lower in patients with “late” NVC pattern of microangiopathy in comparison with either
“active” or “early” patterns (17£12 vs 18£13 vs 20x7, p<0.005). Negative statistically significant correlations were
found between 25(OH)D3 concentrations and both MES (r=-0.49, p<0.003) and peripheral vascular disease
according to Medsger scale (r=-0.24, p<0.01). There was no significant relationship between serum 25(OH)D3
and other clinical features of SSc, including skin, lung, gastrointestinal, renal, heart and joint involvement,
assessed using the Medsger’s severity scale. No statistical significant differences were found between skin
subsets or gender.

Conclusion. This study demonstrates a negative correlation between 25(OH)D3 serum concentrations and
progressive severity of peripheral microvascular/vascular clinical involvement in SSc patients.

References.

1. Cutolo et al. Autoimmun Rev 2011;11:84-87. 2. Cutolo M, et al. J Rheumatol. 2000;27:155-60. 3. Sulli A, et
al. Ann Rheum Dis 2008;67:885-7. 4. Holick M.F. N Engl J Med 2007;357:266-281 5. Medsger TA Jr, et al. Clin
Exp Rheumatol 2003; 21:542-S46.
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PS131 SCLERODERMA DIGITAL ULCER HEALING: BENEFICIAL ROLE OF BOSENTAN AND
OPPONENT ROLE OF SKIN DIGITAL FIBROSIS

M. INGLESE ', F. MOLINARO ', M. BERNAL ', M. SPERANDEO ', G. MAZZOCCOLI ', V D'ALESSANDRO ',
S. STISI?, A. DE CATA'

"vos Reumatologia/UOC Medicina - IRCCS Casa Sollievo Della Sofferenza, San Giovanni Rotondo, ITALY, 2
UO Reumatologia - Ospedale Rummo, Benevento, ITALY

AIM OF STUDY: The most recent guidelines for the management of digital ulcers (DU) in systemic sclerosis
(SSc) indicate the use of iloprost to induce wound healing and bosentan to prevent the onset of new DU. The
aim of our study was to evaluate whether the combination treatment may overcome the effect of the individual
drugs.

MATERIALS AND METHODS: From 2009 to 2012, we recruited 34 patients (31 F/3 M, mean age 43.8 years)
with SSc according to the 1988 LeRoy criteria and with DU persistent despite intravenous iloprost at least 6
months. The population enrolled was selected, relative to the skin fibrosis digital, for its complete absence or its
presence with modified Rodnan skin score (mRSS).

Patients were subjected for 6 months combination therapy with iloprost (1 infusion per month, for 6 hours/day)
and bosentan (62.5 mg bid 1 month and 125 mg bid the remaining 5 months).

RESULTS: Patients had initially 69 DU (58 hands and 11 toes). After 6 months of treatment with iloprost and
bosentan 34 (50%) DU were healed (R), 18 (32.4%) were in remission (PR), 17 (17.6%) did not respond (NR)
and no new UD was recorded (0%).

With regard to the hands, 34 DU were R (58.7%), 15 were PR and 9 were NR. The number of DU went from 58
to 24 (PR + NR) (p =0.004). The mean of DU went from 1.7 to 0.7 (p =0.00003).

The 11 patients with skin fibrosis (Rodnan skin score grade 3) had initially 22 DU and at the end of study only 4
R (18%), 9 PR and 9 NR (NR + PR 82%).

The 23 patients with Rodnan skin score grade 1, 36 DU had at the beginning of the study, at the end of
treatment 30 R (83.4%), 6 PR and or NR (16.6%).

By comparing the results of the populations respectively with and without digital fibrosis: DU-R were 83.4% vs.
18,2% (P = .024), DU-PR were 16.6% vs. 40.9% (P =0.00004), DU-NR were 0% vs. 40.9% (P =0.0001).

100%

83,4%
80%

60%
= DU-R

40,9% 40,9% = DU-PR
40%

DU-NR

20% 16,6%
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No Fibrosis Fibrosis

CONCLUSIONS: Overall, 58.7% of digital ulcers treated with both iloprost and bosentan healed completely. In

particular, patients with mRSS grade 1 showed a recovery of 83.4% compared to 18% of patients with mRSS

grade 3.

We conclude that the association iloprost more bosentan proves more effective than iloprost alone in

determining the healing of DU and that the skin fibrosis strongly influences the healing process of DU.
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PS132 DEVELOPMENT OF A MOUSE MODEL OF SCLERODERMA-RELATED SKIN ULCER
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Introduction. Digital ulcers are a major complication of systemic sclerosis (SSc). They are painful, cause
functional impairment, and have a negative impact on the quality of life. The treatment of digital ulcers is
challenging, and therapeutic options are currently limited. The development of animal models of SSc-related
ulcers would help to screen drugs with potential benefit. However, to our knowledge, such models do not exist.
The objective of this work is to develop a mouse model of cutaneous ulcer on fibrotic skin that mimics human
disease.

Methods. The study involved four groups of BALB/c mice (n=8 in each group). Dermal fibrosis was induced in 2
groups by daily intradermal injection of HOCI, during 6 weeks. Wounds were made with biopsy punch of different
diameters (2, 3 and 4-mm). Two groups were subsequently equipped with silicone rings centered and fixed
around the wound to assess the impact of wound contraction (phenomenon observed in rodents) on the healing
process. Groups were set up as follows:

- Group 1: healthy skin, 3 pairs of 2, 3 and 4-mm wounds

- Group 2: fibrotic skin (HOCI), 3 wounds (2, 3 and 4-mm diameter)

- Group 3: healthy skin, 4-mm wound with silicone ring

- Group 4: fibrotic skin, 4-mm wound with silicone ring

Daily assessment of wound healing was performed by taking pictures analyzed with image processing software
(Imaged). Repeated-measure ANOVAs were performed to compare the impact of diameter, fibrosis, and silicone
ring on time to 90% healing. Intra-individual reproducibility of the lesions was assessed in healthy mice (group 1)
and expressed as within-subject coefficient of variation (CV).

Results. The time to 90% healing for 4-mm wounds was 15745 and 204+12 hours in groups 1 and 2,
respectively (P=0.001). There was no significant difference for 2 and 3-mm wounds. Reproducibility was better
for 4-mm wounds (CV=13.5%) than for smaller wounds (CVs>20%). The silicone ring further increased time to
90% healing in groups 3 and 4, with a significant interaction between time and group (p=0.03).

Conclusion. Standardized skin lesion using a 4-mm biopsy punch and splinted with a silicone ring on the back of
HOCI mice provides a potentially interesting model of SSc-related ulcer. This model could be useful to assess
the effect of drugs on wound healing.
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PS133 CORRELATIONS BETWEEN VIRTUAL TOUCH IMAGING AND QUANTIFICATION ABSOLUTE SKIN STIFFNESS, NAILFOLD
CAPILLAROSCOPY PATTERN AND DIGITAL ULCERS IN SYSTEMIC SCLEROSIS PATIENTS

T. Santiago ', M.C. Coutinho ', M.J. Salvador ', F. Delgaldo ?°, A.C. Redmond %3, J.A.P. Da Silva '

" Rheumatology Department, Centro Hospitalar e Universitdrio de Coimbra, Coimbra, PORTUGAL, ? Leeds Institute of Rheumatic and
Musculoskeletal Medicine, University of Leeds, Leeds, UNITED KINGDOM, ® NIHR Leeds Musculoskeletal Biomedical Research Unit, Leeds
Teaching Hospitals Trust, Leeds, UNITED KINGDOM

Background/Purpose: Microvascular damage as assessed by nailfold capillaroscopy is one of the best evaluable predictors of the systemic
sclerosis (SSc) development and progression. The modified Rodnan skin score (mRSS) is employed to clinically evaluate the severity of skin
involvement in SSc. However, this method lacks sensitivity to slight alterations in skin stiffness, and has high intraobserver and interobserver
variability.

Recent studies have suggested that shear-wave elastography, namely Virtual Touch Imaging and Quantification (VTIQTM), may increase
the sensitivity and validity of skin involvement evaluation in SSc.

The aim of this study was to explore possible associations between finger skin stiffness and different patterns of nailfold capillaroscopy and
digital ulcers (DUs) in SSc patients.

Methods: The study included twenty-six consecutive SSc patients (23 females and 3 males, mean age 55.3 +12.1 SD years), according to
the ACR criteria for SSc, or the le Roy’s criteria for classification of early SSc. A complete medical history and clinical examination were
carried out for all the patients. All patients were evaluated by nailfold capillaroscopy and classified into three major patterns “early”, “active”,
and “late” pattern, as previously reported (1). Both mRSS and VTIQTM absolute skin stiffness were determined at the dorsum of the middle
phalanx of the third finger bilaterally.

An ACUSON S3000™ (Siemens) ultrasound system equipped with a 9 MHz probe was used for VTIQTM. The significance of differences
between groups was calculated with Mann-Whitney test or Kruskal-Wallis test, as appropriate. p values < 0.05 were considered statistically
significant.

Results: The skin was statistically significant stiffer at the level of the dorsum of the middle phalanx of the third right finger (p=0.027) and left
finger (p=0.025), in the group with DUs (See table 1).

No differences in finger absolute skin stiffness were found in association with the different capillaroscopy patterns (See table 2).

Conclusions: Measurements of skin stiffness by VTIQTM may improve the objective evaluation of skin stiffness in SSc patients and add a
new dimension to the assessment of DUs. Further studies are warranted to validate and refine this non-invasive method to evaluate skin
involvement in SSc clinical practice.

Table 1- Clinical findings in 26 SSc patients.

Table 2 — Shear-wave velocity values (m/s) according nailfold capillaroscopy pattern in 26 SSc patients.

Table 1- Clinical findings in 26 SSc patients

Digital ulcers Differences between the groups |
(P value)}

Yes (n=11) No (n= 15)
Age (years) 526 (11.4) 57.3 (12.6)
RP duration (years) 168 (10.2) 3.3 (8.8)
SSc duration (years) 4.1 (9.3) 1.3 (8.3)
mRSS, at the left | 2.4 (0.8) 1.3 (1.3)
finger
mRSS, at the right 2.4 (0.8) 1.4 (0.8)
finger
SWh/, at the right 53 (2.6) 3.4 (1.5) 0.027
finger
SWv. at the left 54 (2.2) 36(1.7) 0.025
finger
RP. Raynaud's phenomenon: SWV, shear-wave velacily in mis.
Results are shown in mean (SD).
Table 2 — Shear-wave velocity values (m/s) according nailfold capillaroscopy patiern in 26 SSc patients.

Early Active Late Dif
n=a n=6 n=39 n=7 between the
groups (p
value)

SWv, at the 3.7 (0.8) 3.1 (0.9) 3.7 (2.0) 6.0 (3.0} NS
rignt finger
SW, at the 4.0 (1.7) 3.0 (1.0) 4.2 (2.2) 5.9 (2.4) NS
left finger

SWWv. shear-wave velocity in mis.

Results are shewn in mean (SD)
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PS134 GINKGO BILOBA REDUCES THE DURATION AND SEVERITY OF RAYNAUD'S ATTACKS OF
PATIENTS WITH SYSTEMIC SCLEROSIS

Z. MIRFEIZI, MH. JOKAR, M. MIRFEIZI

Rheumatic Diseases Research Center, School of Medicine, Mashhad University of Medical Sciences, Mashhad,
Iran, Mashhad, IRAN

Introduction: Systemic sclerosis (SSc) is a connective tissue disease with unknown etiology which causes
remarkable morbidity and mortality. Raynaud's phenomenon (RP) is a complication of SSc leading to ischemia
of extremities and digital gangrenes. Treatment of RP is a clinical problem and often remains inefficient. Ginkgo
biloba is derived from the leaf of the Maidenhair tree. Its’ extract is leaded to improve tissue circulation; this study
was designed to evaluate the efficacy of ginkgo biloba in the treatment of RP in systemic sclerosis.

Materials and Methods: A total of Seventeen patients with SSc and RP were received either Ginkgo biloba pills
(40 mg three times per day) or placebo for 3 months in a randomized, double blind, controlled trial. A two-week
assessment period before treatment was done during which patients were asked to record the frequency,
duration, and severity [using 10-point Raynaud’s Condition Score (RCS)] of attacks in a diary form before
intervention. They continued to record the same data in their diary forms after intervention and were visited at
the end of each month.

Results: The mean duration of attacks and the RCS were significantly decreased in Ginkgo group compared with
the baseline (P<0.05), whilst no significant reduction was observed in the mean number of attacks (P=0.147). In
the placebo group no significant reduction was shown in the mean duration or number of attacks, and RCS.
Conclusion: Ginkgo biloba reduces the duration and severity of Raynaud's attacks of patients with systemic
sclerosis.

Keyword: Ginkgo biloba, Raynaud's phenomenon, Scleroderma, Systemic sclerosis
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PS135 BLOOD FLOW IN THE HANDS OF A PREDEFINED HOMOGENEOUS SYSTEMIC SCLEROSIS POPULATION:
THE PRESENCE OF DIGITAL ULCERS AND THE IMPROVEMENT WITH BOSENTAN

J. MEIJS ', A. Voskuyl 2, J. Bloemsaat-Minekus %, M. Vonk *

! Department of Rheumatology, Leiden University Medical Center, Leiden, THE NETHERLANDS, 2 Department of
Rheumatology, VU University Medical Center, Amsterdam, THE NETHERLANDS, 3 Medical Department, Actelion
Pharmaceuticals Nederland BV, Woerden, THE NETHERLANDS, 4Department of Rheumatic Diseases, Radboud University
Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS

Background: Digital ulcers (DU) are complications of systemic sclerosis (SSc) and arise as a result of ischaemia due to
vasculopathy of the digital arteries. Rosato et al have shown that blood perfusion in the hands can assessed in SSc patients
using the non-invasive technique of laser Doppler perfusion imaging. Using this technique they demonstrated that patients
with SSc had a significantly reduced blood flow in the hands of up to 50% compared with healthy subjects. In addition, they
found that SSc patients, who had pulmonary arterial hypertension (PAH) and were treated with bosentan, had improved
blood flow in the hands over time. However, as patients with active DU were excluded from their study they were unable to
relate blood flow to the presence of DU.

This is the first study to examine the relationship between blood flow in the hands of SSc patients and the presence of digital
ulcers (DU). Additionally, the effect of bosentan on blood flow in the hand was assessed in a subset of patients who had
reduced blood flow relative to healthy subjects.

Methods: Adult patients with SSc and a recent history of DU and healthy subjects were included. Patients were classified into
4 subgroups: no current DU or pitting scars; pitting scars only; new DU; or persistent DU. The hand was categorised into
three regions of interest (ROI) and blood flow was measured by laser Doppler perfusion imaging at baseline, 4 and 12
weeks. Patients who had a reduction in blood flow of more than 50% relative to healthy control subjects in ROl 1 on baseline,
in at least one of the hands, were treated with bosentan for 12 weeks.

Results: Fifty-two SSc patients and 51 healthy subjects and were included in the analysis. There was no significant difference
in blood flow in the hand across the patient subgroups at baseline (shown in figure 1). Sixteen SSc patients had a reduction
of blood flow of at least 50% versus healthy subjects and received bosentan. Bosentan significantly (p<0.05) increased the
blood flow in the whole hand after 12 weeks compared with baseline.

Conclusion: No relationship was found between blood flow in the hands of SSc patients and presence of DU. After 12 weeks
of bosentan treatment the blood flow had increased in the SSc patients but had not normalised to that of healthy subjects.

Figure 1. Typical examples of hands as categorised by perfusion status

Wihale luind ROM 1
13 160
100 . "'c"i A
| & 1304 i -
A |
30 L ] el . | A
g fig|
3 l L] = | B [
E ol - § =0
g7 [ . % i | T I I' x
a
S0 - ¢ x e . :
0] -
X 404 -
] $ . | L] [ ;
w 24
| n
ol
# Hialthy W No Dy & Fitting Scar Hualtby W Fia Do A Pting o
& New OU X Permstent DU - lvernge @ Niew DU ¥, Persistent DU - A
ROI 2 ROI 3
B L0
] ]
0o ! L B0 . ;
3° 1 . ] 4
i
s o X s | 3 %
% ]
i = L 1 [ 1 s
£ E i o
£ w0
u - ] %
F » 20
]
& Healhthy M HaDl A Pitting Scar Hiaftry W Mo DU Ak Fitting Scaw
i Mew DU H Persistent DU - lverage W MHew OU ¥ Persstent DU - e

PAGE 182




3" Systemic Sclerosis Abstract Book February, 6-8, 2014
World Congress Rome, Italy

PS136 ACUPRESSURE FOR THE TREATMENT OF RAYNAUD’S PHENOMENON: A PILOT RANDOMIZED CONTROLLED TRIAL
H. Gladue ', V. Berrocal ?, R. Harris 3, P. Tsou *, D. Khanna '

" University of Michigan, Department of Medicine, Division of Rheumatology, Ann Arbor, USA, ? University of Michigan, Department of
Biostatistics, Ann Arbor, USA, ° University of Michigan, Department of Anesthesia, Ann Arbor, USA, * University of Michigan Medical School,
Ann Arbor, USA

Background/Purpose: Raynaud’s phenomenon (RP) affects approximately 10% of the US population. The high cost, lack of efficacy, and
side effects of conventional medical therapies necessitates the need for complementary or alternative options.

Methods: A pilot single-center RCT of vasodilation acupressure, relaxation acupressure vs. RP education obtained from the Raynaud’s
Association (control). Patients with either primary (N = 15) or secondary (N = 8) RP were randomized from January through April by block
randomization to the 3 groups for an 8 week period. Patients randomized to acupressure were instructed on how to self-perform at home by
a single investigator and a DVD was provided with instructions. The primary endpoint was a decrease in the severity, frequency and duration
of RP. All patients kept a daily Raynaud’s diary, (recording the number and duration of attacks, pain, tingling and numbness on a 0-100
scale), and daily Raynaud’s condition score. At baseline and 8 weeks, EndoPAT was performed to determine endothelial function, and
serum was collected for biomarker analysis (VEGF, tPA, sE-Selectin, BFGF, VCAM-1, ICAM). Data analysis was conducted using the last
observation carried forward and paired statistical analyses were used to assess difference.

Results: 23 patients were randomized and 7 discontinued prematurely (5 patients withdrew due to time restraints, 1 each for unrelated
medical problems and lost to follow-up). Since there was no statistical difference between acupressure groups, they were combined and
compared to the education group. 78% of patients were female, 96% were Caucasian, the mean age was 49.8 (SD=16) yrs; 5/16 patients in
the acupressure group had secondary RP and 1/7 in the control group had secondary RP.. There was no statistical difference in the baseline
characteristics between the acupressure groups vs. the control group. At the end of study, there were no statistical differences between the
acupressure vs. education groups. However, there were trends in the patient reported severity of RP favoring acupressure groups (Table). In
addition there were no significant differences in EndoPAT measurements or serum markers of vasculopathy. Sensitivity analysis using the
completers showed similar results.

Table: Change from weck 1 compancd to wac ok BF

W e kol g AR Comnll P wailim:
Pl oot At ac ks M- 1% k- Ei 111
Mean S0 -5.2 (2.0) -7.2 (12,3
e 11 1] M 15 M B o2
Mean (SO -12.68 (20.1) 0.8 (27 .5)
Tarugling H 12 H B 0 54
Mean (SO0 =53 (139 -1.2{7T.5)
Mumbnoss M: 12 M: & 0.535
Mean [SD) -10.5 (37.0) 1.1 §223.1%
Arormg o M2 MN: & 0.0
duration of
atacks -0.2 [(18.7) D2(11.2)
Mean [SD)
RS average M2 M. & .72
Tor diffieulty
-2 2y -0.5 (2.8}
Mean [5L0))
RCS awverage M2 M: 5 0.53
for pain
14 (0 0430
Mean S50
Endopat M: 14 N T 0.55
Mezzam [3510) HRRCEY (32 {01 K)
Fatient WYAS M: 1€ M: 7 0.3
Muezaan [X113) -1 B (PP -1 £ (3 1)
ML WAS M: 1E M 1.0
Mean (SN -2 1 {20y -1.8 (1 3)

TLlmmcp 1 M

Conclusion: Our pilot RCT showed that acupressure groups showed trends in improvement in symptoms associated with RP. However, there
were no differences in the endothelial function and serum markers of vasculopathy. The parameters used to evaluate patients with RP have
marked variability and supports the need for a composite measure to be developed for RP trials.
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PS137 COMPARISON OF POSTOCCLUSIVE HYPEREMIA IN SYSTEMIC SCLEROSIS AND PRIMARY
RAYNAUD’S PHENOMENON

F. Gaillard-Bigot '?, M. Roustit "%, S. Blaise °, M. Gabin ', C. Cracowski ', C. Seinturier 3, B. Imbert 3, P.
Carpentier °, J.L Cracowski "

" Grenoble Alps University and INSERM U1042, Grenoble, FRANCE, 2 Clinical Pharmacology Unit. Inserm
CIC003, Grenoble, FRANCE, ° Vascular Medicine department, Grenoble University Hospital, Grenoble,
FRANCE

Cutanous postocclusive reactive hyperemia (PORH) is mediated by sensory nerves and endothelial derived
hyperpolarizing factors. Such a response is abnormal in the finger pad of patients with systemic sclerosis (SSc).
However, the regional variation of the response remains undetermined. The primary objective of this study was
to compare the PORH on several locations of the dorsum of the hand of patients with SSc, matched primary
Raynaud phenomenon (PRP) and controls.

Methods. Fifteen patients with SSc, 15 sex and age-matched patients with PRP, and 15 matched healthy
controls underwent a post occlusive hyperemia test following a 5 min ischemia, recorded using laser speckle
contrast imaging (LSCI).

Results. PORH was abnormal in terms of peak and area under the curve on all fingers in patients with PRP and
SSc compared with controls, excepted the thumb where PORH was normal. In contrast, the kinetic of the
response was altered only in patients with SSc.

Conclusions. PORH is abnormal in terms of amplitude in all finger excepted the thumb in patients with PRP and
SSc, whereas altered kinetic of the response is a specificity of SSc.
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PS138 NAILFOLD VIDEOCAPILLAROSCOPY AND SERUM VEGF AS BIOMARKERS OF SEVERITY IN
SYSTEMIC SCLEROSIS?

M. DE SANTIS ', F. CAVACIOCCHI 2, C. CROTTI 3, A. CERIBELLI "2, A. LARIA ', B. MARASINI ', M.S.
MASSAROTTI ', C. SELMI "2

! Rheumatology and Immunology Unit, Isituto Clinico Humanitas, Rozzano (Milan), ITALY, 2 BIOMETRA
Department, University of Milan, Milan, ITALY, ® Rheumatology Department, Istituto Ortopedico Gaetano Pini,
Milan, ITALY

INTRODUCTION. Nailfold videocapillaroscopy (NVC) identifies the microvascular hallmarks of systemic
sclerosis (SSc) for diagnosis and monitoring the progression and severity of SSc. The vascular endothelial
growth factor (VEGF) is the principal mediator of angiogenesis and high levels are found in serum and skin of
SSc patients with diffuse disease, late NVC patterns, or long-term disease. The aim of our study is to investigate
NVC findings and serum VEGF levels in different subsets of SSc patients with variable internal organ
involvement, disease activity and severity.

PATIENTS AND METHODS. Newly diagnosed SSc patients (n=44) fulfilling the ACR criteria were consecutively
enrolled at our center in 2001-2012. Twenty healthy subjects were used as controls. NVC images of right and
left 1I-V fingers, clinical, immunologic, clinimetric, and instrumental evaluations and serum samples for VEGF
determination by ELISA commercial kit were used for analyses (statistical significance p<0.05).

RESULTS. The number of NVC giant capillaries was significantly lower in SSc with DLCO< 50% (p=0.03) and
gastrointestinal involvement (p=0.02), while avascular areas negatively correlated with Valentini-Medsger
severity index (p=0.016, r= - 0,38) and were significantly lower in ACA (+) SSc patients (p=0.02).
Neoangiogenesis was less frequent in SSc with signs of early disease (p=0.045) and without gastrointestinal
involvement (p=0.045). The mean capillary density was significantly higher in ACA (+) SSc (p=0.02) than in other
patients. No correlation was observed between CSURI index and the presence or number of skin ulcers.
CSURI<2,94 was significantly less frequent in ACA (+) patients (OR 0.15 (95% CI 0.03-0.84). SSc with early
NVC pattern had significantly shorter disease duration (p=0.02),higher DLCO (p=0.04) and FVC (p=0.049) than
SSc patients with late NVC pattern. The early NVC pattern was significantly more frequent in ACA (+) SSc
patients (OR 30; IC95% 4-22).VEGF level in SSc sera was significantly higher compared to healthy controls
[0.49Units (0.02-3.2) vs. 0.36Units (0.11-0.73), p<0.05], it was inversely correlated to DLCO (p<0.05, r -0.4) and
directly to ground glass and interstitial score at HRCT (p<0.05, r +0.4). No association was identified between
VEGF levels and gastro-esophageal involvement, pulmonary arterial hypertension, early-active-late
capillaroscopy pattern, CSURI score, capillary density, number of giant capillaries, avascular and
neoangiogenesis areas, and digital ulcers.

CONCLUSIONS. Our data confirm the importance of NVC for the diagnosis of SSc and also for prediction of

disease severity and organ involvement since the SSc onset. Of note, serum VEGF levels play an additional role
as biomarker of SSc pulmonary interstitial involvement.
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PS139 SCLERODERMA AND DIGITALS ULCERS TREATMENT ACCESS

C. BENTO, N. Cavilla, S. Di Stefano

" Argentina Association of Scleroderma and Raynaud, Buenos Aires, ARGENTINA

BACKGROUND: Scleroderma (SD) is an Infrequent disease. The incidence is 2.3 to 22.8 cases per 1 million
populations per year and the prevalence is 50-300 cases per 1 million populations over the word. Argentina
lacks Epidemiological data but it is estimated between 40.000-42.000 cases of scleroderma. This study shows
that more than 50 % of the patients with SSC had digital ulcers (DU). From July 2011 to August 2013 167
patients with SD and UD have been included in the study (contact by phone and web) Most of them had varying
degrees of loss of function of the hand and access to treatments dependent on the health coverage.

OBJECTIVE: Understand the buying process to access to the specific medication for patients with SD and UD in
Argentina during the period July 2011 to August 2013.

METHOD: Analyzed 167 patients with active digital ulcers in scleroderma, which were contacted by phone and
web with AADEYR, to receive information about health coverage.

RESULTS: In a sample of 167 patients, 68% had medical coverage through a private system and social work
(National Provincial Trade and prepaid), corresponding to the remaining 32% had access to medicines by the
Public Health System. In the case of the private system is excluded patients with certified disabilities to achieve
100% coverage, otherwise, had a refund ranging from 40% to 70% of the drug cost. However, 80% of patients in
the private sector and the state, with or without certificate of disability also experienced some delays in access to
medicines for two months or more, depending on the type of health coverage.

CONCLUSIONS: The hetereogenicity of the health coverage and the administrative bureaucracy that
characterizes Argentina's health system goes against the efficient use of resources and achievement of
acceptable levels of equity. While the Certificate of disability allows 100% refund, no guarantees quick access to
prescribed medications. Most patients ignore the possibility of obtaining this certificate and how to proceed.
Therefore it becomes essential to inform to patients population about their rights to access the health system
thereby ensuring adherence to drug treatments.

BIBLIOGRAPHY:

- http:/ / www.buenosaires.gob/areas/health/dircap/mat/matbiblio/ salud.pdf

-A. Gabrielli, M.D., Enrico V. Avvedimiento, MD, and T. Krieg, MD: Mechanisms of disese Scleroderma. Review
Article The New England Journal of Medicine, 2009.
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PS140 DIGITAL ULCERS IN SYSTEMIC SCLEROSIS

A. ABDESSEMED ', N. AIT BELABAS ', S. BENCHIKH ', F. BOUGRINA ', N. KHALDOUN ', S. HAID ', R.
CHETOUANE ', R. DJIDJIK 2, N. BRAHIMI ', M. GHAFFOR 2, A. LADJOUZE '

" Ben Aknoun Hospital-Department Of Rheumatology, Algiers, ALGERIA, 2 Beni Messous Hospital-Laboratory
Of Immunology, Algiers, ALGERIA

Objectives: To assess the prevalence of digital ulcers in systemic sclerosis (SSc) and their association with
clinical and serological features.

Patients and methods: One hundred fifty (150) patients attending the rheumatology department at Ben Aknoun
Hospital, as part of a prospective study and fulfilling the ACR and/or Leroy and Medsger criteria for systemic
sclerosis were evaluated. The analysis of results was performed by the Epidata analysis. Data were expressed
as the median and range or mean * standard deviation (SD) and 95% confidence interval (95% CI), when
appropriate. The statistical significance for the various associations was calculated using the Khi 2 test. The
difference was significant when p value < 0.05.

Results: 139 women and 11 men with a median age of 45.12+13.59 years and a disease duration (first non-
Raynaud symptom) of 9.7 years. 42 patients had a diffuse scleroderma, 108 patients had a limited scleroderma.
93 (62%) patients had digital ulcers.

Digital ulcers were associated with the extent of skin involvement (p 0.0008), interstitial lung disease (p 0.003),
telangiectasia (p 0.001) and anti topoisomerase | antibodies (p 0.0005). The Disability Index of the Health
Assessment Questionnaire (HAQ-DI) and the Cochin Hand Function Scale (CFHS) score were higher in the
patients with digital ulcers (p 0.003).

Conclusion: Digital ulcers are frequent. They are disabling and associated with a severe disease.
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PS141 EPIDEMIOLOGICAL STUDY FOR THE EARLY DETECTION OF SYSTEMIC SCLEROSIS IN
PATIENTS WITH RAYNAUD PHENOMENON

E. BELTRAN-CATALAN ', J.A ROMAN-IVORRA 2, C. FECED ®, J. ALEGRE ®

! Hospital General, Valencia, SPAIN, 2 Hospital La Fe, Valencia, SPAIN, 8 Hospital Dr. Peset, Valencia, SPAIN

Raynaud phenomenon (RP) may precede to the diagnosis of systemic sclerosis (SSc) by years. The purpose of
this study was to evaluate patients with RP for the early diagnosis of SS and other connective tissue diseases
(CTD). Methods This study was developed under conditions of routine clinical practice in two stages®. Stage |
inclusion and screening; Stage Il prospective 24-month follow-up. The study population included patients from
17 primary care units. Results 158 patients, 130 women and 28 men, with a mean age of 4717 years were
evaluated. The mean age of women was 45 + 16 years and the mean age of men was 53 £ 19 years. Mean time
of evolution of RP was 93 months. A presumptive diagnosis of the RP was made by consultation with the
rheumatologist and the definitive diagnosis was achieved by blood test results and capillaroscopy pattern. The
presumptive diagnosis of Primary Raynaud Phenomenon (PRP) was given to 44.30% (n=70) patients and the
presumptive diagnosis of Secondary Raynaud Phenomenon (SRP) to 48.10% (n=76) patients. The definitive
diagnosis of PRP was given to 37.3% (n=59) patients and the definitive diagnosis of SRP to 55.1% (n=87)
patients. Of all patients with a presumptive diagnosis of PRP, 84.3% (59) had definitive diagnosis whereas
15.7% (n=11) changed to definitive diagnosis of SRP. The definitive diagnosis of SRP was distributed as follows:
1.4% (n=1) early SS, 1.4% (n=1) paraneoplasic RP, 10.0% (n=7) undifferentiated CTD, 1.4% (n=1) mixed CTD
and 1.4% (n=1) cervical rib. All patients with definite diagnosis of PRP had ANA negative. All patients with SS
and 95% of patients with early SS had ANA positive. Ninety-six percent of patients with early SS had centromere
positive. Ninety percent of patients with PRP showed a normal pattern in the nailfold capillaroscopy and 10%
showed a nonspecific pattern. The total of 21 patients with diagnosis of SS and 93% (n=13) patients with early
SS showed a characteristic SS capillaroscopy pattern. Ninety-five percent (n=73) of patients with negative ANA
showed a normal capillaroscopy pattern and 97% (n = 30) of patients with positive ANA and anti-centromere
showed a characteristic SS capillaroscopy pattern. Conclusions This study showed significantly more patients
with secondary vs primary RP. There was a good agreement between the presumptive diagnosis and the
definitive diagnosis. The most common diagnoses associated with SRP are SS (13%), followed by early-SS
(9%) and lupus (8%).” partially supported by an unrestricted Atelion grant
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PS142 EVOLUTION OF PATIENTS WITH SCLERODERMA AND SEVERE DISTAL ISCHEMIC EVENTS
AFTER STOPPING TREATMENT WITH BOSENTAN

F. GARCIA-HERNANDEZ, R. GONZALEZ-LEON, E. MONTERO-MATEQS, A. LEON-GUISADO, |. PORRAS-
ANTRAS, C. SOTOMAYOR-PIEDRA, M.J CASTILLO-PALMA

Department of Internal Medicine, University Hospital Virgen del Rocio, Seville, SPAIN

Objectives. Bosentan is effective in preventing recurrence of digital ulcers (DU) due to scleroderma and is
proposed for treating distal ischemic phenomena in diseases such as scleroderma or thromboangiitis obliterans.
However, duration of treatment is not established. Our aim was to evaluate the outcome of patients with previous
or active acral ischemic lesions after discontinuation of bosentan.

Material and method. A multidisciplinary hospital committee evaluated the indication for maintaining bosentan as
a treatment and secondary prevention of severe acral ischemic lesions (DU, acral ulcers and digital ischemia) in
a series of patients with scleroderma and other immune-mediated diseases. Patients in whom bosentan was
stopped were monitored per protocol in a consultation specialized in the treatment of these diseases.

Results. Treatment was stopped in 10 patients: 9 with scleroderma (8 diffuse and one sine scleroderma) and 1
with unspecified systemic vasculitis with underlying hypercoagulable state. Mean time of treatment with
bosentan before interruption was 71.4 months (range 15-108). Baseline treatment after discontinuation of
bosentan: pentoxifylline (9), calcium channel blockers (7) aspirin (6), misoprostol (2), enalapril (2), tadalafil (1)
fluoxetine (1), simvastatin (1) and anticoagulants (1). Four patients (40%) had acral ischemic lesions at the time
of interruption: two had DU (mean number 2) and 3 had leg ulcers. After bosentan cessation, 7 patients (70%)
had acral ischemic lesions (persistence or worsening of previous lesions and development de novo), 6 of them
(60%) required at least one hospital admission for intensive treatment with intravenous iloprost (mean time to
iloprost 3.1 months). Reintroduction of bosentan was authorized in 5 patients (50%), an average of 4.6 months
after cessation. At restart, 4 patients had DU (mean number 6'7), 3 had ulcers in the legs and/or feet and 1 had
digital ischemia; after a mean follow-up of 7.4 months, all of them improved (mean number of DU 1.2), with
complete healing in 2 cases (40%). After a mean follow up of 8 months, 2/5 patients who remained without
bosentan (40%) had acral ischemic lesions, consisting of DU in both cases (mean number 2), and multiple feet
ulcers in one of them (worsening of previous).

Conclusions. Discontinuation of bosentan in patients with scleroderma and severe previous or active acral
ischemic phenomena was associated with a high rate of recurrent lesions, which were extensive in most cases.
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PS143 BOSENTAN TREATMENT OF DIGITAL ULCERS RELATED TO SYSTEMIC SCLEROSIS
S. Giancotti, R. Cimino, C. Pintaudi, S. Mazzuca
S.0.C. Internal Medicine - Az. Osp. Pugliese - Ciaccio, Catanzaro, ITALY

Microangiopathy is the main histopathologic feature that is early detectable in the course of SSc and digital
ulcers are a major complication which influences the personal and professional life of patient. DU is painful,
heals slowly,is difficult to treat and often require hospital based treatment. Bosentan has recently been proved to
be efficacious for the prevention of new digital ulcers. Over the last 10 years controlled trials have shown clear
benefits in the use of prostanoids. Objectives: to assess the variation of digital ulcers number in SSc patients
receiving a combined therapy with prostanoids ( lloprost) and endothelin receptor antagonist ( Bosentan)
Methods: Data were collected retrospectively from patients with DU, with and without pulmonary arterial
hypertension, who were initiating bosentan and prostanoid’s therapy in 2004 ( 8 patients), in 2005 (6 patients), in
2006 (4 patients), in 2007 (10 patients),in 2008 (10 patients) and followed until December 2012. Relevant
measures included number of DU, occurrence of new DU, overall DU clinical status: improved, stabilized, and
worsened. We explored associations of disease subset, antibody profile, organ involvement, season, time
interval after onset of Raynaud’s phenomenon with development of DU and we describe potential risk factors for
DU. Results 38 patients ( 29 F and 7 M) with SSc and DU were included. PAH was also present in 7 patients
(18,4%). At the start of combined therapy ( bosentan + iloprost), the median number of DU was 3.0. More Digital
Ulcers were present at the end of the cold season from February to May (p 0,036). 32 patients (84,2%)
improved, in these patients digital ulcers healed within an observational period of 2,80 months ( min 1,max 6
months), 3 patients (7,8%) stabilized, 3 patients ( 7,8%) had soft tissue infection requiring antibiotics, followed by
gangrene and finally by surgical amputation. At 24° month of combined therapy 24 patients (63,1%) did not
develop any new DU, after the follow-ups at December 2012: 3 patients were died for PAH, only 2 pts ( 7,2%)
had active digital ulcers and only Diffuse SSc¢, SCL-70 and lung fibrosis are significantly associated with DU.
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PS144 FUNCTIONAL VASCULAR ABNORMALITIES IN SYSTEMIC SCLEROSIS (SSC) MIGHT BE
USEFUL FOR DISEASE SUB SETTING:A LASER SPECKLE CONTRAST STUDY

A. Della Rossa, A. d'Ascanio, C. Stagnaro, S. Barsotti, M. Cazzato, M. Mosca, S. Bombardieri
Dipartimento di Malattie Muscolo-Scheletriche e Cutanee, U.O. Reumatologia, Pisa, ITALY

Vascular involvement is a key feature of Systemic sclerosis (SSc) and involves both the micro and
macrovasculature. Vascular changes are central in the disease’s pathogenesis and the assessment of vascular
involvement has a prognostic value, therefore vascular assessment has a pivotal significance, both for research
and clinical purpose. A non invasive technique to monitor cutaneous vascular function is the response to a
physiological challenge using laser speckle contrast imaging. The aim of our study was to evaluate occlusive
hyperemia test in 51 consecutive SSc patients as compared to 30 healthy subjects and 22 primary Raynaud’s
patients (PRP) (LeRoy and Medsger).

SSc patients were divided in limited cutaneous (lc-SSc=6), diffuse cutaneous SSc (dc-SSc=29) and very early
SSc (16), according to authoritative sources.Cutaneous blood flow was measured using a high frame rate LSkl
(Pericam PSI system, Perimed, Jarfalla). The occlusive/ischemic test was performed by inflating for 4 minutes a
cuff placed on the left arm to 30 mm Hg above the systolic pressure. The recovery time (time needed to recover
the basal flux after occlusion in seconds), the peak flux (hyperemic peak reached after occlusion) and the area
under the hyperemic curve were recorded.

Correlation between clinical data and laser measurements were performed by non parametric tests and
contingency tables for cathegorical variables (Stat-View, SAS). In view of the high number of comparisons
involved, only p values equal or below 0,01 were considered significant. A statistical significant difference in
peak flow was outlined between PRP subjects and healthy subjects (475 vs 255 %) and between PRP subjects
and SSc patients (475 vs 231%) (p>0,0001). Furthermore, the area under the post-ischemic hyperemic curve
(AUC), was statistically higher in PRP as compared to SSc (156 vs 69 p = 0,0023). Within SSc subjects, a
statistical significant difference was detected in the hyperemic peak flow between very early SSc and established
SSc (432 vs 139% p = 0,0003). A statistical significant difference in the area under the curve was outlined also
between early and late pattern at capillaroscopy (129 vs 44 p=0,0043). Moreover a correlation between capillary
density and AUC was unveiled (rho=0,49, p = 0,0005).

These data show a different pattern of vascular involvement in early SSc as compared to established disease
that mirror capillaroscopic changes. In this context, functional features of early and established disease seem to
be the physiologic counterpart of abnormalities detected by capillaroscopy. Functional abnormalities might be
useful for disease sub-setting.
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PS145 NAILFOLD CAPILLAROSCOPY BY DIGITAL USB-MICROSCOPE: AN INEXPENSIVE AND EASY METHOD
FOR IDENTIFYING SCLERODERMA PATTERN

H. BITTER, G. MYKLEBUST

Sorlandet Sykehus - Dept. of Rheumatology, Kristiansand, NORWAY

Background: Nailfold capillaroscopy (NFC) is a well established method for identifying microvasculopathy in scleroderma
patients [1,2]. NFC has gained an important role as a tool to differentiate between primary and secondary Raynaud
phenomenon (RP). The classification criteria for systemic sclerosis (SSc) are currently under revision, and NFC may become
crucial for the early diagnosis of SSc [3].

Videocapillaroscopy is the current gold standard for screening patients with possible scleroderma pattern [1,4].

The digital USB-microscope is similar to the Videocapillaroscope. The price is less than 1500 $, software included.

The aim of our project was to identify scleroderma-pattern in patients formerly classified as Undifferentiated connective tissue
disease (UCTD) by using a digital USB-microscope.

Method: Our rheumatology outpatient clinic in Southern Norway serves a population of 300 000. We reviewed the
electronical medical records from 2003 to 2013 of all adult patients initially diagnosed as UCTD (n=228).

Patients who had been re-diagnosed with other diseases were excluded (n=110).

UCTD-patients without anti-centromer/anti-SCL-70 and RP were also excluded ( n=75).

Eventually we classified 3 subgroups for NFC investigation (n=43):

1. Patients who already had been re-diagnosed as CREST or SSc (n=11).

2. UCTD-Patients with positive anti-centromer/anti-SCL-70 antibodies and RP (n=18).

3. UCTD-Patients with positive anti-centromer/anti-SCL-70 antibodies, without RP (n=14).

A digital USB-microscope (Dino-Lite AM-413HNT) with high magnification (200x) was used.

This small handheld device, with an inbuilt camera is connected to a computer with an USB-port.

As standard we evaluated capillary density, capillary architecture, number of giant capillaries, microhemorrhages and signs
of neoangiogenesis.

We registered the specific scleroderma pattern (i.e. early-active-late)[4].

All investigations were performed by one investigator (HB).

Time spent per patient (8 fingers): 10-15 min.

Results: Our final studygroup contained 43 patients.

In the first subgroup, scleroderma-pattern was identified in 11/11 patients (100%).

In the second subgroup, scleroderma pattern was identified in 13/18 patients (72.2%) and registered as early:5, active:5,
late:3, respectively.

As expected, scleroderma pattern was not identified in any of the 14 patients in the third subgroup.

Conclusion: Nailfold capillaroscopy by digital USB-microscope camera is a simple, fast to perform and inexpensive method.
The pictures are provided with a good resolution and are easy to interpret.

We find this method suitable for identifying vasculopathy in assessing patients diagnosed with UCTD.

Our findings support recent reports [5], though further investigations are needed.

We encourage other colleagues to make use of this method in daily clinical practice.

A: Normal pattern { magnification 200 x ) B: Scleroderma pattern ( magnification 200 x )
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PS146 MICROCIRCULATORY EFFECTS OF ILOPROST ON NEW DIGITAL ULCERS IN PATIENTS
WITHSYSTEMIC SCLEROSIS

C. Pintaudi, R. Cimino, S. Giancotti, S. Mazzuca
S.0.C. Internal Medicine - Az. Osp. Pugliese - Ciaccio, Catanzaro, ITALY

Vascular involvement plays a decisive role in SSc pathogenesis; it is responsible of some important clinical
manifestations of the disease; more frequently Raynaud’s phenomenon and digital ulcers (DU) with a deep
impact on patients’ quality of life.Nailfold capillary microscopy is an important non-invasive tool for clinicians
studying microvascular abnormalities in SSc. Objectives: the aim of the study was to evaluate the effects of
iloprost, by nail fold capillaroscopy, on the microvascular damage of SSc patients with new digital ulcers.
Methods: we included in the study 14 (12 F-2 M) unselected consecutive pts with SSc admitted in our unit during
2012 for new digital ulcers. They had mean age 51.2 years (range 13-84), disease duration 12.2 years + 7.5
(range 1-24). All met the preliminary American College oh Rheumatology classification criteria for SSc. And
according skin cutaneous subsets: 10 pts with Limited cutaneous SSc,, 4 with Diffuse cutaneous SSc. Nalil fold
capillaroscopy was performed using a Videocap 3.0 ( DS Medica) with magnification 200x at study baseline (T0)
and every 3 months (T1) and 6 months (T2).All the patients were treated with intravenous iloprost ( 40 pg/ day)
in cycles of 5 consecutive days and one intravenous infusion every 14 days. Results Active digital ulcers healed
in all 14 patients within an observational period of 2,80 months ( min 1,max 6 months).At baseline (TO0) the late
NVC pattern was present in 3 pts (21,5)%),the active pattern in 8 pts (57%) and the early pattern in 3 pts(
21,5%).At the end of the follow-up (T2) the number of capillaries/mm was higher than To (7,83+0,38 vs
6,71£0,52 mm)) 1 pts shifted from the late to the active pattern. At T1 we observed a statistically significant
progressive increase of capillaries /mm and progressive increase of capillary ramifications Conclusion these
results suggest a reduced progression of the microvascular damage together with larger extent of reactive neo-
angiogenesis.
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PS147 SURGICAL TREATMENT OF SCLERODERMA - RE-THINKING THE ROLE AND TIMING OF
PERIPHERAL SYMPATHECTOMY IN THE HAND

J. Chang ', A. Momeni ', S. Sorice ', L. Chung ?

" Division of Plastic Surgery, Stanford University Medical Center, Palo Alto, USA, ¢ Department of
Rheumatology, Stanford University Medical Center, Palo Alto, USA

While a multitude of therapeutic options exist for ischemic ulcers in scleroderma, peripheral sympathectomy
surgery is frequently offered late in the disease process. The purpose of the present study was to critically
analyze the results of peripheral sympathectomy in patients with a confirmed diagnosis of scleroderma.

A retrospective analysis of all scleroderma patients who underwent peripheral sympathectomy between January
1, 2003 and December 31, 2012 at Stanford University Medical Center was performed. These patients
underwent stripping of the adventitia to the radial and ulnar arteries in the wrist, the radial artery in the dorsal
hand, and the superfical arch and common digital arteries in the hand. Vascular bypass was performed as
indicated. Parameters included patient age, gender, length of follow-up, presence of preoperative pain and/or
digital ulceration, number of digits affected, duration of symptoms prior to surgical intervention, number and type
of surgical procedures after peripheral sympathectomy, rate of symptomatic (pain) improvement, rate of ulcer
healing, and rate of postoperative complications.

A total of 15 patients (one male and 14 females) with a mean age of 49.5 years (range, 33 to 68 years) were
included in the study. Peripheral sympathectomy was performed in all patients (23 hands). Pain
improvement/resolution was seen in 21/23 hands (91.3 percent). Digital ulcers healed in all patients with only 2
patients (2 hands; 12.5 percent) requiring surgical intervention for ulcer recurrence. Minor complications were
seen in 6 hands (26.1 percent); none of which required surgical intervention.

Peripheral sympathectomy is a well-tolerated procedure in scleroderma patients and is associated with a
favorable outcome with predictable pain relief and ulcer healing in the majority of patients. The notion to offer
peripheral sympathectomy only after failed conservative treatment should be re-considered, as early surgical
intervention may not only improve symptoms such as pain but may also delay the deleterious soft tissue findings
seen in scleroderma by improving perfusion to the hands.
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PS148 INTRAVENOUS ILOPROST TREATMENT SIDE EFFECT PROFILE IN PATIENTS WITH
DIGITALULCERS DUE TO SYSTEMIC SCLEROSIS

S. Ugurlu, D. Cevirgen, B. Yalcin
Cerrahpasa Medical Faculty, University of Istanbul, Istanbul, TURKEY

OBJECTIVES: Digital ulcers due to systemic sclerosis is an important cause of morbidity . This condition is
treated with intravenous iloprost .But with this treatment side effects are commonly seen. In this study we wanted
to report side effects occurring during iloprost use in our clinic.

METHODS: 29 patients (7 Male/ 22 Female) with ischemic digital ulcer due to systemic sclerosis are included in
the study. All of the patients are given intravenous iloprost. Side effects occurring during the treatment are
recorded in their patients files. Data is evaluated retrospectively.

RESULTS:Mean age of patients who received treatment is 43,9 + 12,9 years. Nausea is observed in 4 patients
(13.7%) , vomiting in 3 patients(10.3%), headache in 6 patients (20.6%) , and hypotension in 4 patients (13.7%).
Two patients’ treatments are stopped because of the side effects. In one patient the side effect was serious
vomiting and in the second one it was hypotension and headache that required the treatment to be stopped.

CONCLUSION: Although side effects of intravenous iloprost treatment in patients with digital ulcers due to
systemic sclerosis is very common, most of the patients continued their treatment
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PS149 DEVELOPMENT OF A NEW SCORING SYSTEM TO ASSESS DIGITAL ULCERS IN PATIENTS
SUFFERING FROM SYSTEMIC SCLEROSIS

D. Tomsitz ', G. Riemekasten 2, M. Becker 2, E. Siegert 2, H.H. Lee |, M. Worm '

" Charité Universitatsmedizin - Klinik fir Dermatologie und Allergologie, Berlin, GERMANY, 2 Charité

Universitdtsmedizin - Klinik fir Rheumatologie und klinische Immunologie, Berlin, GERMANY

Introduction: Digital ulcers are a common complication in patients suffering from systemic sclerosis. Whereas
pain and impairment of the hand function can be judged using standardized questionnaires, no validated tool
exists to assess the severity of the digital ulcers. The aim of our study is the development of a new scoring
system to assess the severity of digital ulcers in patients suffering from systemic sclerosis.

Methods: In an interdisciplinary collaboration between dermatologists and rheumatologists, we developed a
scoring system to assess the severity of digital ulcers in standardised manner. The assessment includes several
clinical features (medical history, current therapy, fingertip rewarming time, photographic assessment) and the
localization and extension of digital ulcers. Size and depth of digital ulcers were assigned to a defined value.
Altogether the sum of the parameters results in a final score.

Results: Initially 10 patients (8 female, 2 male, mean age 54 years) with systemic sclerosis suffering from digital
ulcers were assessed with an exploratory score. The average number of digital ulcers was 3 per patient with a
mean digital ulcer score of 4.1. The mean completing time for the score was 7 minutes.

Conclusion: The data show that it is possible to develop a digital ulcer score which considers clinical patient data
supporting an improved measurement of the severity of digital ulcers. Feasibility needs consideration, therefore
the assessment of the ulcers and the calculation of the score requires a system which is fast and easy to
perform in a standardised manner.
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PS150 QUANTITATIVE ANALYSIS OF NAILFOLD CAPILLARY MORPHOLOGY AND CORRELATION
WITH RAYNAUD'S PHENOMENON IN PATIENTS WITH FIBROMYALGIA

H. KIM ', S.K Kim 2

! Soonchunhyang University Seoul Hospital, Seoul, SOUTH KOREA, 2 Arthritis and Autoimmunity Research
Center, Catholic University of Daegu School of Medicine, Daegu, SOUTH KOREA

Background: Nailfold capillaroscopy (NFC) has been used to examine morphological and functional changes of
microcirculation in connective tissue diseases. It has been demonstrated that NFC patterns reflect the abnormal
microvascular dynamics that may play a role in fibromyalgia syndrome (FM).

Objectives: The aim of this study was to determine the NFC pattern in FM and its association with clinical
features as like raynoul's phenomenon of FM.

Methods: Sixty four patients with FM and 31 age and sex-matched healthy controls were included for this study.
Nailfold capillary patterns were quantitatively analyzed using computerized NFC. Other NFC parameters
consisted of capillary number within central 3 mm, deletion score, apical limb width, capillary width, and capillary
dimension. Capillary dimension was determined by calculating the number of pixel with Adobe Photoshop.
Clinical parameters included tender point count, fibromyalgia Impact Questionnaire (FIQ), arthralgia, headache,
raynaud's phenomenon as like numbness or coldness sensation, irritable bowel syndrome, dry eye, and dry
mouth.

Results: FM patients had lower capillary number but higher deletion score than health controls on NFC (21.8+£2.9
versus 17.3x1.7, p <0.05, 0.720.6 versus 2.2+0.9, p <0.05, respectively). Both apical limb width and capillary
width were also significantly decreased in FM patients (3.7£0.6 versus 1.1%0.2, 7.5+1.4 versus 5.4+0.5,
respectively), indicating that FM patients have the abnormality of decrease in digital capillary diameter as well as
capillary density. Interestingly, there was no difference in the capillary dimension on Adobe Photoshop between
the two groups, which suggests that length or tortuosity of capillaries in FM patients is increased to compensate
diminished microcirculation. Physical function by FIQ showed a weak negative correlation with capillary
dimension (r =-0.248, p =0.048). However, no association was found between NFC pattern and other clinical
parameter.

Conclusion: Using computer-based quantitative system, we identified that FM patients had an altered capillary
density and diameter in the digits. Diminished microcirculation on NFC may explain FM symptoms such as
peripheral coldness, and might cause the hormonal and biochemical abnormalities in FM pathogenesis.

Key words: Nailfold Capillaroscopy, Fibromyalgia

PAGE 197




3" Systemic Sclerosis Abstract Book February, 6-8, 2014
World Congress Rome, Italy

PS151 OBSERVATION PATIENTS WITH RAYNAULD SYNDROM IN SLOVAK POPULATION INCLUDE
CAPILLAROSCOPY FINDINGS, USING CAPILLAROSCOPY FOR SEARCHING PATIENT WITH
EARLY STAGE OF SCLERODERMA

J. LUKAC, O. LUKACOVA J. ROVENSKY
National Institute of Rheumatic Diseases, Piestany, SLOVAK REPUBLIC

Introduction: Systemic sclerosis (SSc) is a connective tissue disease characterized by excessive collagen
deposition and by vascular hyperactivity and obliteration of microvasculopathy. Raynaud phenomenom appears
years before other scleroderma patterns. The capillaroscopy findings and their changes could help us to define
the diagnosis of scleroderma in early stages or decide of therapy. The modified Scleroderma Health
Assessment Questionnaire (SHAQ) could be important to monitoring activity of disease.

Methods: We evaluate 97 patients with systemic sclerosis, 80,4 % of patients with limited SSc (ISSc), 10,3 % of
patients with CREST syndrome, 7,2 % of patients with diffuse SSc (dSSc) and 2,1 % of patient with overlap
syndrome with SSc. We monitoring skin score by mRodnan, presence of organ involvement, presence of
antibodies include Scl70 and anticentromeric antibodies. We observed HAQ-DI and SHAQ and capillaroscopy
examination.

We apply capillaroscopy to 97 patients with SSc and 25 pat. with only episodic Raynaud phenomenon too.
Results: In observation patients with dSSc has higher frequency of pulmonary hypertension (28.6 % vs. 12.8 %
in ISSc patients and vs. 10 % in CREST), lung involvement control by DLCO — 85.7 7% in dSSc vs. to 67.1 %
in ISSc, although fibrosis detected by CT was similar. Activity score was higher in patients with dSSc (4,41), vs
2,33 in patients with [ISSc. Skin score modifying by Rodnan was higher than 14 in 87.5 % in patients with
dSSc, to 16.7 % in patients with ISSc and 40 % in patients with CREST. SHAQ score was a little bit higher in
patients with dSSc (1,6) and CREST (1.67) to ISSc (1.43).

In all patients with SSc we find picture of SSc in different stages. In 7 patients with episode of Raynaud
phenomenon only during winter we found early SSc changes (in number of capillaries, dilatation, megacapillary
and some haemorhagies).

Conclusion: Monitoring clinical findings, organ involvement is important in patients with SSc, for therapy and
prognosis. Observation of skin score, activity score, HAQ-DI and SHAQ score could help to control of activity
and prognosis of patients with SSc. Capillaroscopy findings could help us to define stage of scleroderma and to
find early stages of disease.
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PS152 COMPUTERIZED NAIL-FOLD VIDEO CAPILLAROSCOPY AND SYSTEMIC SLEROSIS
D. HAKEM, N. OUADAHI, A BERRAH

Internal Medicine, Dr Mohammad-Lamine Debaghine, Bab-El-Oued Universitary Hospital Center, Algiers,
ALGERIA

Introduction: The computerized nail-fold video capillaroscopy (CNVC) is the gold standard in the exploration of
Raynaud phenomenon (RP). It permits to determine with a tall sensitiveness a large specificity systemic
sclerosis (SSc) not yet identified showing morphological abnormalities of capillaries and rheological disorders.
CNVC aimed diagnostic is a non-invasive examination that must be realized not in all unexplained RP but also in
all unidentified arthromyalgias, unexplained pulmonary hypertension (PH), undetermined vasculitic leg ulcers,
Interstitial lung diseases, aperistaltic esophagus etc ....

Aims : To review the mains manifestations justifying the CNVC and to appreciate its rentability in the SSc
diagnosis.

Patients and Methods : We have studied through 200 requests for CNVC the main symptoms which have
oriented the physician to SSc suspicion (arthralgia, myalgia, scleroderma, RP... etc)

Results : A 200 requests retrospectively analyzed. Most requests are established to determinate the character
organic or not of RP (80%). The other requests (associated or isolated) are digital ulcers (10), digital ischemia
(5), familial story of SSc (2), unexplained pulmonary hypertension (5), sever malabsorption syndrome (3), kidney
failure (4), primary biliary cirrhosis (5), pruritus (5), syndrome erectile dysfunction (2) and young woman
myocardial infraction (1). The common motivations associated are arthralgia (15), myalgias(5), dental alterations
(4), muscle weakness (10), erosive esophagitis (5), sever reflux esophagi is (10), dysphagia (14), leg ulcers (1)
and morphea (2). The CVNC oriented to the SSc diagnosis in 70% showed typical aspect (mega capillaries,
hemorrhage, or rarefaction of capillaries) and was more performed in cutaneous and musculoskeletal symptoms.
Nerveless we have identified some cases of SSc thought gastrointestinal (5), ischemic heart disease (1) and PH
(1) requests.

Conclusion : CVNC is a no invasive examination, which must be realized not only in all unexplained RP but
also- as reported in this work- in arthomyalgias and any others symptoms suggesting SSc We recommend to
extend this exploration in each item recognized as potential symptom in SSc. The rentability of CVNC is operator
dependant and the multidisciplinary confrontation improve its rentability
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PS153 TREATMENT OF DIGITAL ULCERS IN SYSTEMIC SCLEROSIS: REVIEW OF ELEVEN PATIENTS
FROM A SINGLE CENTER AND DISCUSSION ON OUTCOME

J. MATOS-COSTA ', R. ALMEIDA ', A. A.-OLIVEIRA ', P. PEGO ', Y. ABUOWDA ', I. A.-CAMARA ', C.
SANTOS ', NEDAI 2

" 3rd Department of Internal Medicine, Hospital Distrital de Santarém, Santarém, PORTUGAL, 2 Study Group on
Autoimmune Diseases / Portuguese Society of Internal Medicine, Lisbon, PORTUGAL

BACKGROUND: In systemic sclerosis (SSc), digital ulcers (DU) are debilitating and recurrent complications.
Treatment is not dissociable from that of Raynaud’s phenomenon (RF), expressing the same microvascular
disfunction at different stages.

OBJECTIVES: Clinical characterization of a population of SSc patients with DU, its treatment, complications and
outcome.

METHODS: Retrospective analysis of a cohort of 48 SSc patients, follow-up 1999 to 2013. Clinical data were
obtained from patient files and disease registries.

RESULTS: DU were detected in 11 patients: four males and 7 females, mean age of 62,4 years (49-79 years).
Ten patients had limited type SSc (three had calcinosis) and one had diffuse type scleroderma. Anticentromere
autoantibodies (ACA) were positive in 8 patients, anti-Scl-70 antibodies in one patient and antiphospholipid
antibodies (APLA) in one. All 11 patients were treated with calcium channel blockers (CCB) for RF. Healing of
DU was made with intravenous prostanoid in ten, repeated infusions were required for healing in four patients
and for persistent RF in five. Ten patients were treated with bosentan, one patient with APLA experienced
recurrence of DU but no digital loss. Alteration of liver function tests (LFT) was present in three patients: one
patient with a history of alcohol intake, and two with previous exposure to methotrexate. Antiaggregant therapy
was prescribed in ten patients and oral anticoagulants in two patients. Two patients had digital loss and two
other patients healed with scars. Patients with digital loss were late presenters. The only patient that required
hospitalization for diagnosis presented with pulmonary arterial hypertension (PAH), DU and digital loss; PAH
normalized after treatment with bosentan. Five patients required hospitalization for treatment of DU. Two
patients are dead: one with massive digestive bleeding; the other of liver failure, he had a history of alcohol
intake. One patient is lost to follow-up. Three patients are still professionally active.

CONCLUSIONS: DU in SSc are markers of damage and prognosis, with increased morbidity (hand disability,
reduced quality of life) and mortality. Treatment comprises detection of complications, promotion of healing and
preventing recurrence. Evidence supports recommendations on standard of care. Intravenous prostanoids and
CCB are effective and have the highest level of evidence. Bosentan is recommended to prevent recurrence of
DU, improving outcome. In this small series, patients with worse outcomes had longer follow-up and late
diagnosis, already with end-organ damage. More recent patients have better results even at older ages,
mirroring earlier referral and improved bundles of care.
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PS154 EFFECT OF SARPOGRELATE FOR RAYNAUD’S PHENOMENON SECONDARY TO SYSTEMIC
SCLEROSIS

T. MAKINO ', M. JINNIN ', I. KAJIHARA ', K. MAKINO ", H. IHN

! Department of Dermatology and Plastic Surgery, Faculty of Life Sciences, Kumamoto University, Kumamoto,
JAPAN

Microangiopathy is one of the primary pathological manifestations of systemic sclerosis (SSc). Raynoud
phenomenon (RP) is the most popular clinical sign from initial to chronic phase of SSc. In RP vasospasm and
intimal proliferation occur, resulting in a fixed blood vessel deficit. There are many drugs which have been used
for RP and reported their efficacy. However, it is insufficient for the treatment of RP, because there are also a
number of patients who are intractable to these medications. Sarpogrelate hydrochloride, a selective 5-HT2A
receptor antagonist, has various functional mechanisms, such as the inhibitory effects of platelet aggregation,
vasoconstriction, form cell formation and vascular smooth muscle cell proliferation. In this study, we evaluated
the efficacy of sarpogrelate hydrochloride for the secondary RP in SSc patients. Sarpogrelate hydrochloride
statistically improved 10-point Raynaud’s Condition Score (3.0 vs. 1.6, p=0.00151) and the coldness of the
fingers (49.2 vs. 29.4, p=0.00007) compared to baseline data prior to administration. Then, there were no
differences in the pain of fingers, sense of numbness evaluated with VAS and HAQ disability index, respectively.
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PS155 CURRENT APPROACH TO DIGITAL ULCERS IN SYSTEMIC SCLEROSIS

S. Lambova ', A. Batalov %, H. Dobrev *, L. Sapundzhiev *, U. Miiller-Ladner °

"Medical University - Plovdiv, Department of Propedeutics in Internal Medicine, Plovdiv, BULGARIA, “Medical
University - Plovdiv, Head of The Department of Propedeutics in Internal Medicine, Plovdiv, BULGARIA, 8
Medical University - Plovdiv, Head of The Clinic In Dermatology and Venereology, Plovdiv, BULGARIA, * Mhat
Health MS Pulmed, Department in Rheumatology, Plovdiv, BULGARIA, ° Justus-Liebig University Giessen,
Head of The Department of Rheumatology and Internal Medicine, Bad Nauheim, GERMANY

Digital ulcers (DUs) are among the most frequent recurrent vascular complications in patients with systemic
sclerosis (SSc). Ischemia in the context of SSc-related vasculopathy is the main pathogenetic mechanism for the
development of fingertip DUs. Epidermal thinning, mechanical friction and inflammation contribute for
appearance of DUs over bony prominences and in the regions of calcinosis. For successful outcome of
treatment of DUs a combination of vasodilators e. g., calcium channel blockers (CCBs), intravenous prostanoid,
phosphodiesterase inhibitors, endothelin receptor antagonists and antiplatelet drugs should be administered. In
addition local antiseptic care should be provided. In some cases analgetics and antibiotics are required.
Impaired hand function and quality of life are major consequences of DUs. In a part of the cases infection of soft
tissue or osteomyelitis develop or digit amputation may be indicated. The therapeutic efficacy of CCBs,
intravenous prostanoids and endothelin receptor blockers for the treatment of RP and DUs in SSc is proved in
randomized clinical trials. The other above mentioned medications such as antiplatelet drugs, antibiotics and
local treatment as well as combination therapies are also recommended in these case and are used in the
leading scleroderma centers as complex approach is necessary for successful outcome.
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PS156 BOSENTAN FOR DIGITAL ULCERS IN PATIENTS WITH SYSTEMIC SCLEROSIS:
SINGLECENTER EXPERIENCE

O. KUCUKSAHIN ', A. ATES ', U. ILGRN 2, B. OZTURK 2, G. KINIKLI ', M. TURGAY ', N. DUZGUN "

" Ankara University School of Medicine, Department of Rheumatology, Ankara, TURKEY, 2 Ankara University
School of Medicine, Department of Internal Medicine, Ankara, TURKEY

Background: Systemic sclerosis (SSc), characterized by cutaneous and visceral fibrosis with diffuse vascular
pathology, is a complex autoimmune disease and may be complicated by digital ulcers (DU) in up to 50% of
cases. Leading to pain, superposed chronic infections, autoamputation, and eventually impairment in hand
function, these ulcers pose not only medical problems but psychological and social concerns also become
apparent. Although the etiopathogenesis of the disease is not clear, increased endothelin-1 (ET-1) activity is
thought to be involved in the pathogenesis of the vascular component. Bosentan, a dual ET-1 antagonist, by
binding to ET-A and B receptors, competitively inhibit ET-1 and proved to be an effective treatment option in
preventing new DUs in 2 large, multicenter, placebo-controlled studies and in treating current DUs in relatively
small series. It also has beneficial effects on micro- and macrovascular hemodynamics and severity of digital
fibrosis documented by improvement in venous occlusion plethysmography, flow mediated dilation and modified
Rodnan skin score, respectively. Controversies exist in its use in Raynaud’s phenomenon secondary to SSc.
Aim:We conducted a retrospective study to investigate the effect of bosentan on DU prevention and healing.
Methods: Between the years 2010-2013, in Ankara University Department of Rheumatology, a total of 26
patients who were diagnosed as SSc, having DUs and using bosentan were included in the study. Diagnosis of
SSc was based on subcomittee for scleroderma 1980 criteria of American Rheumatism Association (ARA) and
patients were classified as limited or diffuse cutaneous SSc according to LeRoy’s classification. Frequencies (%)
for categoric variables and means (+ standard deviations) for continuous variables were used in descriptive
statistics. Health Assesment Questionnaire - Disability Index (HAQ-DI) scores for SSc were used for functional
assesment.

Results:4(15,4%) of patients were male and 22(84,6%) were female. Mean age was 49,46(x14,79). Mean
disease duration was 8,98(8,7) years and mean duration of DUs was 2.85(+2.8) years. All patients were given
bosentan for a mean of 14(x10,3) months. 8(30.8%) patients were classified as limited and 18(69.2%) as diffuse
cutaneous SSc. Under bosentan treatment 7(26.9%) patients had new DUs and all of these patients had diffuse
cutaneous SSc. Overall response rate, designated as no new DUs was 73,1%. 12(46.2%) patients needed
additional i.v. iloprost under bosentan treatment.

Conclusion: The major limitation of this study was the absence of a control group and a relatively small number
of patients. Also the number of DUs was not measured, limiting the ability to see whether a reduction in the
number of new DUs did ocur under bosentan treatment, which was the primary end point in RAPIDS-2 trial. In
this trial there were no difference in bosentan and placebo arms in terms of development of new DUs and also
no difference in two arms in DU healing was found although some smaller series indicate. As a result, bosentan,
by inhibiting endothelin-1 in endothelium and subendothelial smooth muscle has a favorable effect on micro- and
macrovascular hemodynamics resulting in a decrease in development of new DUs and on fibrosis, which also
may be aggravated by endothelin-1. Further preclinical studies shedding light on etiopathogenesis of SSc and
larger clinical trials are needed for more definitive treatment strategies.

PAGE 203




3" Systemic Sclerosis Abstract Book February, 6-8, 2014
World Congress Rome, Italy

PS157 MINIMAL CLINICALLY IMPORTANT INVESTIGATIONS IN SYSTEMIC SCLEROSIS
J. Meijs ' J.de Vries ', N. Ajmone 2 M. Ninaber ®, T. Huizinga ' A. Schouffoer '*

" Department of Rheumatology, Leiden University Medical Center, Leiden, THE NETHERLANDS, ? Department
of Cardiology, Leiden University Medical Center, Leiden, THE NETHERLANDS, 3 Department of Pulmonology,
Leiden University Medical Center, Leiden, THE NETHERLANDS, 4 Department of Rheumatology, Haga
ziekenhuis, The Hague, THE NETHERLANDS

Objective: The aim of this study was to examine the minimally clinically important investigations for starting
immunosuppression in patients with SSc.

Methods: The baseline visits of SSc patients referred to an academically day patient clinic for a two-day health
care program between 2009 and 2012 were recorded. This annual program compromised visits to health care
professionals and laboratory investigation, HRCT-thorax, lung function, Cardiopulmonary Exercise Test (CPET),
echocardiography, ECG, SSc Health Assessment Questionnaire (SHAQ) and Short Form-36 (SF-36). After 2
weeks a multidisciplinary consultation resulted in a change of treatment if appropriate. The change of treatment
was divided in start with immunosuppression versus no start with immunosuppression for the analysis. Logistic
regression analysis was used to determine the relationship between start and no start with immunosuppression
as dependent variable and clinical parameters as independent variables.

Results: Two hundred twenty-six patients participated in the day care program for at least one visit. Their mean
age was 54 years, 82% of the patients were female and 73 patients had a diffuse cutaneous SSc. Fourteen
patients had a previous autologous haemopoietic stem cell transplantation and were excluded for the logistic
regression analysis. Forty-six patients started with immunosuppression after visiting the day patient clinic.
Multivariate regression analysis showed that shorter disease duration, higher MRSS, anticentromere negativity,
alveolitis and lower VO2 max of predicted were significantly associated with the start of immunosuppression.
Conclusion: Autoantibodies, MRSS, HRCT-thorax and CPET are minimally clinical important investigations that
are advocated in clinical evaluation.
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PS158 COMBINED PULMONARY FIBROSIS AND EMPHYSEMA (CPFE) IN SYSTEMIC SCLEROSIS

N. CHAMPTIAUX ', V. COTTIN 2, E. HACHULLA 3, D. VALEYRE *, H. NUNES “, D. LAUNAY 3, B. CRESTANI °,
L. GUILLEVIN ', JF. CORDIER 4, L. MOUTHON '

" Hopital Cochin, Paris, FRANCE, ° Hopital Louis Pradel, Lyon, FRANCE, ® Hopital Avicenne, Bobigny,
FRANCE, * Hopital Huriez, Lille, FRANCE, ° Hopital Bichat, Paris, FRANCE

Background: Combined pulmonary fibrosis and emphysema (CPFE) is a recently described syndrome, in which
emphysema in upper lung zones coexist with pulmonary fibrosis in lower lobes in the same individual. These
patients have a characteristic lung function profile, with unexpected subnormal dynamic and static lung volumes,
contrasting with a significant reduction of carbon monoxide diffusing capacity (DLCO) and exercise hypoxemia.
CPFE has recently been described in association with connective tissue disease

Objectives: The aim of this study was to describe the recently individualized syndrome of CPFE in a population
of patients with systemic sclerosis (SSc).

Methods: In this multicenter case-control study, we retrospectively investigated data from patients with SSc who
also had CPFE. The demographic characteristics of the patients, the results of pulmonary function testing, and
treatment, and the outcomes of the patients were analyzed. For each patient with CPFE and SSc, two patients
with SSc and pulmonary fibrosis without emphysema were included.

Results: 31 SSc patients with CPFE were identified and paired with 62 controls exhibiting only pulmonary
interstitial lung disease. In the Cochin hospital cohort, CPFE prevalence was 3.5% of SSc patients, and 8.2 % of
those with interstitial lung disease. CPFE patients with SSc were more likely to be male (77% vs 16%,
p<0.0001), smokers (84% vs 37%, p<0.0001), and to have a limited SSc (52 vs 21% p< 0.01) than control SSc
patients. At diagnosis, pulmonary function testing revealed a marked decrease in DLCO (39% vs 50% of
theoretical value, p<0.0001) in CPFE patients compared to controls, despite similar lung volumes (total lung
capacity 78 vs 80%, forced vital capacity 77% vs 78%). Autoantibody profiles did not differ significantly between
SSc patients with or without CFPE. Over follow up, CPFE patients with SSc more frequently developed
pulmonary hypertension (52 vs 10%, p<0.0001), had more frequent unscheduled hospitalisation (45% vs 11%,
p<0.01) and showed decreased survival (p<0.02 by Log rank test analysis) as compare