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Abstract

Introduction: DeSScipher is the first European multicentre study on management of systemic sclerosis (SSc)
and its Observational Trial 1 (OT1) evaluated the efficacy of different drugs for digital ulcer (DU) prevention
and healing. The aim of this study was to assess current use of vasoactive/vasodilating agents for SSc
related DU in the expert centres, by analysing the baseline data of the DeSScipher OT1 trial.

Method: Baseline characteristics of patients enrolled in the OT1 and data regarding DU were analysed.
Results: The most commonly used drugs, in both patients with and without DU, were calcium channel
blockers (CCBs) (71.6%), followed by intravenous lloprost (20.8%), endothelin receptor antagonists (ERAs)
(20.4%) and phosphodiesterase 5 (PDE-5) inhibitors (16.5%). 32.6% of patients with DU and 12.8% patients
without DU received two drugs (p<0.001), while 11.5% patients with DU and 1.9% without DU were treated
with combination of three or more agents (p<0.001).

Sixty-five percent of the patients with recurrent DU were treated with Bosentan and/or Sildenafil. However,
64 out of 277 patients with current DU (23.1%) and 101 (23.6%) patients with recurrent DU were on CCBs
alone.

Conclusions: Our study shows that CCBs are still the most commonly used agents for DU management in
SSc. The proportion of patients on combination therapy was low, even in patients with recurrent DU:
almost one out of four patients with current and recurrent DU was on CCBs alone. Prospective analysis is

planned to investigate the efficacy of different drugs/drug combinations on DU healing and prevention.
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Introduction

Systemic sclerosis (SSc) is characterised by a complex pathogenesis where tissue and vascular fibrosis cause
tissue ischemia through vessel narrowing and loss of capillaries [1,2]. Consequently, one of the major
complications affecting the extremities are digital ulcers (DU) that may lead in the most severe cases to
gangrene and amputation [3, 4]. In SSc patients, the presence of DU is a predictor of a worse disease course
and of a poor survival [5, 6]. For this reason, the management of DU is a clinical challenge which includes
either local and systemic treatment. In practice, a wide choice of vasoactive and vasodilating drugs, as
calcium channel blockers (CCBs), sildenafil, iloprost and bosentan, are at disposal of the physician [7] but no
head-to-head comparative studies are still available.

DeSScipher is the largest European multicentre observational study with the aim to decipher the optimal
management of SSc. It contains five observational trials (OTs) focusing on DU, hand arthritis, interstitial
lung disease, pulmonary hypertension and heart disease

(https://www.unigiessen.de/faculties/f11/facilities/desscipher-en?set language=en). The OT1 trial

evaluated the effectiveness of different vasoactive/vasodilating drugs for DU prevention and healing.
The aim of this study was to assess the current use of vasoactive/vasodilating therapies employed in expert

centres for the treatment of SSc-related DU, by analysing the baseline data of the DeSScipher OT1 trial.

Materials and methods

The DeSScipher project was based on use of the EUSTAR (European Scleroderma Trials and Research group)
long-term databank MEDS online (Minimal Essential Data Set) accessible online at www.eustar-online.org.
The structure of the EUSTAR database has been described previously [8]. For the purpose of the DeSScipher
observational trials, the MEDS online data base was extended and adapted according to the needs of the
individual projects. The OT1 specific DeSScipher dataset included more than 30 supplementary clinical
items in addition to three items on upper limb lesions contained in the original MEDS online database
(digital ulcers, pitting scars on fingertips and gangrene). In particular, the DU section was characterised by

the items displayed in Figure 1.


https://www.unigiessen.de/faculties/f11/facilities/desscipher-en?set_language=en

The chosen ulcer’s definition was the one proposed by the WSF [9]. DU were classified according to their
main features into DU associated with digital pitting scars, with calcinosis, with gangrene and DU due to
loss of tissue not associated with DPS or calcinosis (Pure DU) [10].

DU were categorised as follows [3]:

- Episodic DU (rarely recurrent DU) defined as DU detected only at 1 follow-up visit and absence of DU at
the remaining follow-up visits

- Recurrent DU (frequently recurrent DU) defined as DU detected at 2 or more follow-up visits and absence
of DU on at least 1 follow-up visit

- Chronic DU defined as one or more DU and/or new DU detected at every follow-up visit.

All patients fulfilled ACR/EULAR 2013 classification criteria for SSc [11]. Lung involvement was defined when
signs of interstitial lung disease were detected at chest x-ray or high resolution computed tomography
(HRCT). Gastro-oesophageal symptoms were defined in MEDSONLINE as: oesophageal symptoms
(dysphagia, reflux) and/or stomach symptoms (early satiety, vomiting). Intestinal symptoms were defined
as diarrhoea, bloating, constipation. End-stage organ involvement was defined as at least one of the
following features: hyperalimentation required at present, oxygen required at present, left ventricle
ejection fraction >30% measured at the latest echocardiography, dialysis required at present.

Ethical approval had been obtained from all participating centres’ local ethics committees. Each patient
signed a written informed consent form. Moreover, there was an external data monitoring as a part of
study quality control.

OT1 data were collected prospectively from March 2013 to November 2016. For the purpose of this study
baseline demographic and clinical characteristics of patients enrolled in the OT1 and data regarding DU
were analysed. The inclusion criteria of the OT1 were current treatment with vasoactive/vasodilating
agents (Bosentan and Sildenafil, intravenous lloprost, phosphodiesterase-5 (PDE5) inhibitors, endothelin
receptor antagonists (ERAs), CCBs) and/or ACE inhibitors.

At the time of the analysis (November 2017) clinical data of 1823 patients enrolled into OT1 were stored in

the data base.



The statistical analysis was performed by SPSS software, version 25. The results were expressed as mean %
standard deviation (SD), unless otherwise indicated. For group comparisons of continuous variables, the
Mann-Whitney U-test was used and for categorical variables, chi-square test was used. P value<0.05 was

considered statistically significant.

Results

In the OT1, clinical data of 1823 enrolled patients were available: 277 (15.2%) patients presented DU at the
enrolment visit, 628 (34.4%) patients had previous DU while 918 (50.4%) patients had never experienced
DU. Demographic and clinical characteristics of the study population (Table 1) show that several clinical
features were significantly different between patients with DU (current or previous) and patients with no
history of DU (items highlighted in bold red characters).

Among 277 patients with current DU at the enrolment visit, 220 (79.4%) had previous DU, 143 (51.5%) had
DU in the last 6 months, while for 57 (20.6%) patients it was the first DU. Demographic and clinical features
and differences between patients with current and previous (healed) DU (items highlighted in bold green
characters) are shown in Table 1.

Information on recurrent DU were available for 779 (86.1%) patients with DU; 428 (54%) patients with DU
had recurrent DU. Clinical and demographic characteristics of patients with and without recurrent DU are
shown in Table 2. Features that were significantly different between two groups are highlighted in red bold
characters.

Pharmacological treatment at the enrolment visit of the OT1 is presented in Table 3.

Two hundred-ninety-five (32.6%) patients with DU and 116 (12.8%) patients without DU received two
vasoactive/vasodilating drugs (p<0.001), while 104 (11.5%) patients with DU and 18 (1.9%) without DU
were treated with combination of three or four different vasodilating/vasoactive agents (p<0.000). The
most commonly used drugs, in both patients with and without DU, were CCBs (71.6%), followed by
intravenous lloprost (20.8%), ERAs (20.4%) and PDE-5 inhibitors (16.5%). Bosentan represented 91.4% of

ERAs and Sildenafil 92% of PDE-5 inhibitors prescribed.



904/1823 patients (49.6%) received CCBs alone: 598/908 (65.6%) patients without history of DU and
306/905 (33.8%) patients with DU (current/previous) (p<0.001). Sixty-four out of 277 patients with current
DU (23.1%) were on CCBs alone compared to 242/628 (38.5%) patients with previous (healed) DU
(p<0.001). Among 428 patients with recurrent DU, 101 (23.6%) were treated only with CCBs, compared to
159/351 (45.3%) patients with single DU episode (p<0.001).

Thirty-six out of 1823 (1.9%) patients were treated with combination of prostanoids, PDE-5 inhibitors and
ERAs, of which 24/36 (66.7%) were patients with recurrent DU. Only 13 out of 1823 patients (0.7%) were
treated with combination of CCBs, prostanoids, PDE-5 inhibitors and ERAs and 8 of them (61.5%) had
recurrent DU. Ten percent of patients with DU received Bosentan and Sildenafil combination treatment,
raising to 13% in patients with recurrent DU.

Drugs that were used significantly more frequently in patients with DU (current or previous) in comparison
to those with no history of DU were: lloprost (33.8% vs 8.1%, p<0.001), ERAs (32.7% vs 8.2%, p<0.001),
Bosentan (31.4% vs 6.1%, (p<0.001)), PDE-5 inhibitors (23.9% vs 9.2%, p<0.001), Sildenafil (22.7% vs 7.8%,
p<0.000) and combination of Bosentan and Sildenafil (9.4% vs 1.6%, p<0.001) (for more details see items
highlighted in bold green characters in Table 3).

Sixty-five percent of patients with current DU at the enrolment visit were treated with CCBs, 50.2% with
intravenous lloprost in and 40.8 % with Bosentan. Twenty-seven percent of SSc patients with current DU
were on Sildenafil and 13% on Sildenafil and Bosentan combination treatment. There was a total of
188/277 (67.5%) patients treated with Bosentan, Sildenafil or combination therapy in this group.

Drugs that were used significantly more frequently in patients with current DU compared to patients with
previous (healed) DU are highlighted in bold purple characters in Table 3.

Patients with current DU were more frequently on lloprost (50.2% vs 26.6%, p<0.001), ERAs (40.8% vs
29.1%, p<0.001), PDE-5 inhibitors (28.2 vs 22%, p=0.046) and Sildenafil (20.7% vs 27.2%, p=0.036)
compared to patients with previous DU. There were significantly more patients on Bosentan, and on
Bosentan and Sildenafil combination therapy in group with current DU than in group with previous (healed)

DU (40.8% vs 27.2%, p=0.005 and 13% vs 7.8%, p=0.014, respectively). Of note that the proportion of



patients with recurrent DU was higher among patients with current DU compared to those with previous
DU (79.4% of vs 44.1%, p<0.000).

Patient with recurrent DU were treated most frequently with CCBs (60.3%), followed by intravenous
lloprost (47.7%), Bosentan (38.1%), Sildenafil (27.2%) and Bosentan and Sildenafil combination therapy
(13.6%). There was a total of 279/428 (65.2%) patients on Sildenafil, Bosentan or combination therapy in
this group.

Drugs that were used significantly more frequently in patients with recurrent DU in comparison to those
with a single DU episode are highlighted in bold blue characters in Table 3.

Patients with recurrent DU received lloprost (47.7% vs 20.2%, p<0.000), ERAs (39% vs 27.4%, p<0.001) and
Bosentan (38.1% vs 25.4%, p<0.000), PDE-5 inhibitors (28.7% vs 18.8%, p<0.001) and Sildenafil (27.2% vs
18.2%, p=0.003), and combination of Sildenafil and Bosentan (13.6% vs 5.4%, p<0.001), more frequently
then patients with single DU episode.

When patients with Bosentan and Sildenafil combination therapy were excluded from Bosentan and
Sildenafil treatment groups respectively, there were no differences among patient with and without
recurrent DU treated with Sildenafil or Bosentan alone (24.5% vs 19.9% and 13.6% vs 12.8%, respectively).
Of note that 25% of patients without recurrent DU were on Bosentan treatment, alone or in combination
with Sildenafil. Only 4.8% of patients in this group had pulmonary hypertension (PH), therefore this
vasoactive therapy was most likely prescribed for peripheral vasculopathy.

Forty-six percent of patients were on anti-platelet treatment, regardless the history of DU, reaching 53% in
patients with current DU.

There were no significant differences in the use of steroids and/or immunosuppressants in patients with
and without DU. At least 1 out of 2 patients was treated with immunosuppressants and more than 40% of
patients were on corticosteroids, regardless of the presence of DU. However, patients with diffuse
cutaneous subset received more frequently with immunosuppressive therapy compared to patients with

limited SSc (69.4% vs 41.5%, p < 0.000). The most frequently used immunosuppressants were



mycophenolate/mycophenolic acid (279 (33.1%)) and methotrexate (273 (32.4%)), followed by azathioprine

(162 (19.2%)).

Discussion:

This is the first study that describes the current use of vasoactive/vasodilating agents for SSc-related DU in
expert centres, including more than 1800 patients with DU, enrolled in a large multicentre cohort. The
observational design of the DeSScipher project with real life data, reflects current clinical practice in tertiary
centres for SSc management across Europe.

The prevalence of DU in this study cohort was 49%, higher than recently reported in a large EUSTAR cohort
in which 34% of SSc patients had DU history [5]. This is related to the fact that OT1 was designed to be
focused on use of vasoactive/vasodilating drugs for DU, therefore patients with severe peripheral
vasculopathy were recruited.

Patients with DU (current or previous) were more frequently anti-topoisomerase positive, had more
frequently diffuse cutaneous subset and higher modified Rodnan skin score (mRSS), gastro-esophageal
symptoms and lung fibrosis on lung Rx or HRCT compared to patients without DU. Diffuse disease subset [8,
12-16], anti-topoisomerase antibodies [15,17-20] and high mRSS [13-16,19] have been already identified as
strong risk factors for DU in SSc in large cohort studies. Association of oesophageal involvement and DU
have been shown in the analysis of the registry of the German Network for Systemic Sclerosis [17], and
interstitial lung disease was among the most important predictive factors for DU occurrence in a Canadian
Scleroderma Research Group registry [15].

Patients with DU had longer RP and disease duration, and had more frequently late scleroderma
capillaroscopic pattern and telangiectasias than patients without DU. Potential role of telangiectasias [21]
and late pattern [16,22-24] as risk factors for DU has been suggested previously.

In addition, joint contractures, tendon friction rubs and subcutaneous hand calcinosis were more

frequently observed in patients with DU and with recurrent DU, suggesting the potential role of mechanical



factors /trauma in DU pathogenesis and recurrence. Of note that this study analysed only DU distal to
interphalangeal proximal joints, therefore considered of ischemic origin [25, 26].

Interestingly, there were no significant differences in the prevalence of PH in patients with DU compared to
those without DU history, differently from what we expected. In addition, smoking habit was associated
with current DU, but not DU history, differently from what suggested by a previous systematic review [16]
and a recent EUSTAR based prospective study [27].

In out study 94.7% of patients with DU (current and/or previous) and 89.4% of patients without DU history
were treated with CCBs, lloprost, ERAs and/or PDE/5 inhibitors. The high proportion of treated subjects was
correlated to the inclusion criteria. Since the prevalence of PH in these two groups was 4.9% and 3.3%
respectively, these vasoactive/vasodilating drugs were given mainly for peripheral vasculopathy.

The most commonly used drugs in our cohort, in both patients with and without DU, were CCBs, followed
by intravenous lloprost, ERAs and PDE-5 inhibitors. A similar distribution was reported in a large German
cohort [28]. On the contrary, in the Canadian cohort only a very small proportion of patients was on
lloprost or Bosentan (< 10 %), but at the time when the article was published, these drugs had not been
approved for DU in Canada [29].

Patients without history of DU were treated more frequently with CCBs alone and less frequently with
intravenous lloprost and PDE-5 inhibitors, compared to patients with current and/or previous DU. This
clearly reveals the intention to treat patients with second line drugs in the presence of DU. In fact, the
EULAR recommendations indicate the use of CCBs, usually oral nifedipine, as a first line treatment for SSc-
related Raynaud’s phenomenon (RP) [7].

Regarding patients with current DU, half of them was treated with intravenous lloprost, alone or in
combination with oral drugs (CCBs, PDE-5 inhibitors, ERAs), while half of them received only oral therapy. In
addition, 67% of the patients with current DU were on Bosentan, Sildanafil, or Bosentan and Sildenafil
combination treatment.

The EULAR recommendations, suggest that PDE-5 inhibitors should be considered for the treatment of DU

and advise intravenous lloprost in patients with DU not responding to oral therapy [7]. The use of Bosentan
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is recommended in patients with multiple DUs despite treatment with other vasodilators such as CCBs,
PDE-5 inhibitors and iloprost, to prevent the development of new DUs [7].

In our cohort, 28% of patients with current received PDE-5 inhibitors, compared to 40% and 50% of patients
treated with Bosentan and lloprost respectively. This relatively lower usage of PDE-5 inhibitors is probably
related to the fact that this drug class has not been approved for DU management in Europe.

Patients with recurrent DU were on Bosentan and/or Sildenafil in 65% of cases. They were treated more
frequently with these two drugs compared to patients with single DU episode, but surprisingly, when
Bosentan was considered alone (not in association with Sildenafil), no difference was observed between
patients with and without recurrent DU.

In addition, 25 % of patients without recurrent DU were on Bosentan prescribed for peripheral
vasculopathy, alone or in combination with Sildenafil, despite the lack of approved drug indication.

Our results indicate that relatively low proportion of patients was on combination treatment of two or
more vasodilating/vasoactive agents: 39% and 18% of patients with current DU and 35% and 17% of
patients with recurrent DU received two and three or more drugs respectively. This may reflect the concern
of prescribing physicians about the potential drug-related side effect that may be enhanced using different
classes of drugs concomitantly.

On the other hand, 23% of patients with current and recurrent DU were on CCBs alone, indicating that
around one out of four patients with DU are probably still undertreated, even in expert centres.

Of note that half of the patients were on anti-platelet treatment, regardless the history of DU. This
probably reflects the perceived importance of platelets’ role in the pathogenesis of SSc-related
vasculopathy [30], although no study has addressed the use of these drugs for DU or for other SSc
manifestations.

In addition, our results show that more than half of the patients were on immunosuppressive treatment
and more than 40% received steroid therapy, regardless the presence of DU.

This study has a number of limitations. The main limitation is represented by the fact that the study

included only patients on vasoactive/vasodilating therapies currently in use for peripheral vasculopathy and

11



DU or patients on ACE inhibitors. Other major limitations are cross-sectional design (the analysis of the OT1
baseline data only) and the fact that the participants were represented by the expert tertiary centres that
may lead to overestimation of specific drug use in clinical practice. No sub-analysis for different PDE-5i,
ERAs and prostanoids, other than Sildenafil, Bosentan and lloprost, was done, due to the small number of
patients treated with these agents. We did not perform sub-analysis for use of ACE inhibitors or for
different types of CCBs.

Most importantly, the use of specific combinations of different vasoactive/vasodilating agents, other than
Sildenafil and Bosentan, was not assessed, due to the large number of possible drug associations. In
addition, the use of other drugs, as pentoxyfilin, nitrates etc was not investigated in this study.

We did not assess the use of different agents for the treatment of different subtypes of DU with possibly
diverse pathogenesis (pure DU, DU due to DPS or calcinosis). Finally, we investigated only pharmacological
systemic treatment for DU, and not local therapies, which may vary even across the expert centres and

impact DU outcome.

Conclusions:

Our study shows that CCBs are still the most commonly used agents for DU management in SSc.

In the expert centres, the proportion of patients on combination therapy with more than one
vasodilating/vasoactive drug was still low, even in patients with recurrent DU: almost one out of four
patients with current and recurrent DU was on CCBs alone. Prospective analysis is planned to investigate

the efficacy of different drugs/drug combinations on DU healing and prevention.
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Ethical approval had been obtained from all participating centres’ local ethics committees, according to

Helsinki declaration and its later amendments. Each patient signed a written informed consent form.
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Figure 1: Items of the DeSScipher project items on upper and lower limb DU

OT1 DeSScipher item
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Total number of DU
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Number of DU healed
peripheral arterial disease

Presence infection of DU

Table 1. Demographic and clinical features of the OT1 study population

OT1 total Patients with Patients without Patients Patients with
(1823 DU DU with previous
patients) (current or (never developed) | current DU (healed) DU
previous) (918) (277) (628)
(905)
Age (years) 5731134 55.8 +£13.7 58.7 + 12.9* 53.4+13.3 56.8 + 13.7*
(p<0.001) (p<0.001)
Gender (n,%)
Female 1511 (82.9%) | 736 (81.3%) 776 (84.5%) 218 (78.8%) 518 (82.5%)
Male 312 (17.1%) | 169 (18.7%) 142 (15.5%) 59 (21.3%) 110 (17.5%)
Cutaneous subset
(N,%)
Limited 1207 (66.2%) | 536 (59.2%)* 673(73.3%) 51.6 62.6* (p=0.003)
*(p<0.001)
Diffuse 616 (33.8%) | 369 (40.8%)* 245 (26.7%)* 48.4 37.4* (p=0.003)
(p<0.001)
RP duration (years) 14 +11.7 15.1+11.8 129+ 15.1+11.4 15.1+12
11.5%(p<0.001)
SSc duration (years) 10.1+8.9 12.2+9.1 9.5 + 8.6*(p<0.001) 12.1+8.9 12.2+9.2
mRSS 6.9+8 8.9+8.7 5+ 6.7*%(p<0.001) 11.7+9.7 7.81+8%(p<0.001)
SSc capillaroscopic
pattern (n,%)
Early 492 (27%) 160 (17.7%)* 25 37.6* (p=0.002)
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Active

Late

695 (38.1%)

636 (34.9%)

310 (34.3%)*

434 (48%)*

338 (36.8%)*
(p<0.001)
386 (42%)

* (p<0.001)

194 (21.1%)*

(p<0.001)

143

60.7

19

43.4*(p=0.002)

Autoantibody status

(n,%)
ANA +ve 1763 (96.7%) 886 (97.9%) 877 (95.5%) 274 (98.9%) 612 (97.5%)
ACA +ve 662 (36.3%) | 302 (33.4%)* 360 (39.2%)* 82 (29.6%) 221 (35.1%)
(p=0.016) 155 (55.9%) 276 (43.9%)
Scl70 +ve 716 (39.3%) | 431 (47.6%)* 286 (31.2%)*
(p<0.001)
RNA pol Ill +ve 133 (7.3%) 62 (6.9%) 70 (7.6%) 15 (5.4%) 47 (7.5%)
Pm-Scl +ve 78 (4.3%) 37 (4.1%) 40 (4.4%) 12 (4.3%) 25 (4.0%)
Current cigarette 195 (10.7%) 90 (9.9%) 106 (11.5%) 34 (12.3%) 56 (8.9%)*
smoking (n,%) p=0.031
Puffy fingers (n,%) 731(40.1%) | 340 (37.6%)* 390 (42.5%)* 114 (41.2%) 36

(p=0.001)

Teleangectasias (n,%) | 1220 (66.9%) 643 (71%)* 578 (63%)* (p<0.001) | 213 (76.8%) 420 (66.9%)*
(p=0.013)
Joint contractures 729 (40%) 428 (47.3%)* 301 (32.8%)* 158 (57%) 270 (43%)*
(n,%) (p<0.001) (p<0.001)
Tendon friction rubs 109 (6%) 69 (7.6%)* 41 (4.5%)* (p=0.005) | 30 (10.8%) 39 (6.2%)*
(n,%) (p=0.015)
Subcutaneous hand 244 (13.4%) 188 (20.8%)* | 58 (6.3%)* (p<0.001) | 77 (27.8%) 125 (20%)*
calcinosis (n,%) (p=0.014)

Joint synovitis (n,%)

208 (11.4%)

120 (13.3%)*

88 (9.6%)* (p=0.015)

40 (14.4%)

80 (12.7%)

Gastro-esophageal
Symptoms (n,%)

1216 (66.7%)

634 (70%)*

582 (63.4%)*
(p=0.002)

245 (88.5%)

432 (68.8%)

Intestinal symptoms
(n,%)

589 (32.3%)

287 (31.7%)

300 (32.7%)

84 (30.3%)

203 (32.3%)

Lung fibrosis (Rx or
HRCT) (n, %)

1090 (59.8%)

595 (65.7%)*

496 (54%)* (p<0.001)

196 (70.7%)

399 (63.6%)

Pulmonary 71 (3.9%) 42 (4.6%) 30 (3.3%) 12 (4.3%) 30 (4.8%)
hypertension at RHC

(n,%)

Ventricular 44 (2.4%) 31 (3.4%) 16 (1.7%) 11 (3.8%) 20 (3.2%)
arrhythmias (n,%)

Renal crisis (%) 31 (1.7%) 13 (1.4%) 18 (2%) 2 (0.7%) 11 (1.8%)
Endstage organ 60 (3.3%) 34 (3.8%) 25 (2.7%) 6 (2.2%) 28 (4.5%)

involvement (n,%)

N = number; RP =Raynaud’s phenomenon; mRSS =modified Rodnan skin score; ANA+ve= antinuclear antibodies
positive; ACA=anti-centromere antibodies positive, Scl70= anti-Scl70 (anti-topoisomerase) antibodies positive; RNA
pol lll+ve= anti-RNA polymerase Il antibodies positive; Pm-Scl +ve= anti-Pml-Scl antibodies positive; Rx= x ray; HRCT=

high resolution chest tomography; RHC= right heart catheterisation

Table 2. Demographic and clinical features of patients with and without recurrent DU

Patients without recurrent DU
(351)

Patients with recurrent DU
(428)
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Age (years) 55.2+13.9 59.6 £ 13.6

Gender (n,%)

Female 354 (82.7%) 289 (82.3%)

Male 74 (17.3%) 62 (17.7%)

Cutaneous subset (n,%)

Limited 223 (52.1%) 289 (82.3%) *(p<0.00q)
Diffuse 170 (17.3%) 62 (17.7%) *(p<0.00q)
RP duration (years) 15.5+10.9 14.7+125

SSc duration (years) 12.4+8.4 11.9+10.1

mRSS 10.3+8.9 6.2+ 7.6 * p<0.001
SSc capillaroscopic pattern (n,%)

Early 26 (6.1%) 46 (13.1%)*p<0.001
Active 53 (12.4%) 73 (20.8%)*p<0.001
Late 122 (28.5%) 63 (17.9%)*p<0.001

Autoantibody status (n,%)
ANA +ve

396 (92.5%)

325 (92.6%)

ACA +ve 118 (27.6%) 120 (38.5%)*p=0.034
Scl70 +ve 201 (47%) 127 (36.2%)*p=0.002
RNA pol Il +ve 13 (3%) 15 (4.3%)

Pm-Scl +ve 10 (2.3%) 8(2.3%)

Current cigarette smoking (n,%) | 38 (8.9%) 37 (10.5%)

Puffy fingers (n,%)

163 (38.1%)

140 (39.9%)

Teleangectasia (n,%)

310 (72.4%)

225 (64.1%)*p=0.003

Joint contractures (n,%)

245 (57.2%)

126 (35.9%)* p<0.001

Tendon friction rubs (n,%)

42 (9.8%)

18 (5.1%)* p =0.014

Subcutaneous hand calcinosis
(n,%)

104 (24.3%)

60 (17.1%)* p =0.007

Joint synovitis (n,%)

52 (12.1%)

38 (10.8%)

Gastro-esophageal
Symptoms (n,%)

300 (70.1%)

232 (66.1%)

(n,%)

Intestinal symptoms (n,%) 130 (30.4%) 110 (31.5%)

Lung fibrosis (Rx or HRCT) (n,%) | 268 (62.6%) 166 (47.3%)*p<0.001
Pulmonary hypertension at RHC | 19 (4.4%) 17 (4.8%)

(n,%)

Ventricular arrhythmias (n,%) 5(1.2%) 3 (0.9%)

Renal crisis (n,%) 5(1.5%) 4(1.1%)

Endstage organ involvement 16 (3.7%) 13 (3.7%)

RP =Raynaud’s phenomenon; mRSS =modified Rodnan skin score; ANA+ve= antinuclear antibodies positive; ACA=anti-
centromere antibodies positive, Scl70= anti-Scl70 (anti-topoisomerase) antibodies positive; RNA pol Ill+ve= anti-RNA
polymerase Il antibodies positive; Pm-Scl +ve= anti-Pml-Scl antibodies positive; Rx= x ray; HRCT= high resolution chest

tomography; RHC= right heart catheterisation

Table 3. Treatment at the enrolment visit
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Total Patients with Patients Current Previous Recurrent Not
oT1 DU (current or | without DU DU (277) (healed) DU DU (428) recurrent
(1823) previous) (never) (628) DU (351)
(905) (918)
CCBs 1305 601 (66.4%) 704 (76.8%)* 180 (65%) | 421 (67%) 258 (60.3%) | 254 (72.4%)
(71.6%) (p<0.000) (p<0.001)*
Bosentan®~ 340 284 (31.4%) 56 (6.1) * 113 171 (27.2%)* 163 (38.1%) | 89 (25.4%)*
(18.7%) (p<0.001) (40.8%) p<0.001 p<0.000
sildenafil® 277 205 (22.7%) 72 (7.8%)* 75 (27.1%) | 130(20.7%)* | 116 (27.2%) | 64 (18.2%)*
(15.2%) (p<0.001) p=0.036 p=0.003
Bosentan + 100 85 (9.4%) 15 (1.6%)* 36 (13%) | 49 (7.8%)* 58 (13.6%) | 19 (5.4%)*
Sildenafil (5.5%) (p<0.001) p=0.014 (p<0.001)
lloprost iv in the 381 306 (33.8%) 74 (8.1%)* 139 167 (26.6%) * | 200 (47.7%) | 71 (20.2%)*
last 3 months (20.8%) (p<0.001) (50.2%) (p<0.001) (p<0.000)
ERA* 372 296 (32.7%) 75 (8.2%)* 113 183 (29.1%)* 167 (39%) 96 (27.4%)*
(20.4%) (p<0.001) (40.8%) (p<0.001) (p<0.001)
PDE-5i** 301 216 (23.9%) 84 (9.2%)* 78 (28.2%) | 138 (22%)* 123 (28.7%) | 66 (18.8%)*
(16.5%) (p<0.001) (p=0.046) (p<0.001)
Two 411 295 (32.6%) 116 (12.8%)* | 110 185 (29.5%)* | 151 (35.3%) | 106 (30.2%)
vasodilating/vasoa | (22.5%) (p<0.001) (39.7%) (p=0.002)
ctive agents
Three or more 123 104 (11.5%) 18 (1.9%)* 51(18.4%) | 53 (8.4%)* 74 (17.3%) | 21 (5.9%)*
vasodilating/vasoa | (6.7%) (p<0.001) (p<0.001) (p<0.001)
ctive agents
No 145 48 (5.3%) 97 (10.6%)* 10 (3.6%) 38 (6.1%)* 27 (6.3%) 14 (3.9%)
vasodilating/vasoa | (7.9%) (p<0.001) (p<0.001)
ctive therapy”®
Anti-platelet 846 417 (46.1%) 429 (46.8%) 147 270 (43%)* 214 (50%) 152 (43.3%)
agents (46.4%) (53.1%) (p=0.005)
Corticosteroids 769 386 (42.7%) 383 (41.8%) 121 265 (42.2%) 193 (45.1%) 139 (36.9%)
(42.2%) (43.7%)
Immunosuppressa | 928 475 (52.5%) 453 (49.3%) 154 321 (51.1%) 228(53.3%) | 174 (49.6%)
nts (50.9%) (55.6%)

CCBs =calcium channel blockers; ~ including combination with Sildenafil, ° including combination with Bosentan, *ERA

(endothelin receptor antagonist) =Bosentan, Ambrisentan, Macitentan; ** PDE-5i (phosphodiesterase 5 inhibitors)

=Sildenafil, Tadalafil, Vardenafil; #= no vasodilating/vasoactive therapy

Supplementary 1.

EUSTAR co-workers (according the numerical order of centres):

20




Cosimo Bruni (Department of Experimental and Clinical Medicine, University of Florence, Division of
Rheumatology AOUC, Florence Italy); Giovanni Lapadula, Florenzo lannone, Fabio Cacciapaglia
(Rheumatology Unit-DiMIMP, School of Medicine University of Bari, Italy); Suzana Jordan, Mike Becker,
Carina Mihai, Rucsandra Dobrota (Department of Rheumatology, University Hospital Zurich, Zurich,
Switzerland); Radim Becvarar, Radim Becvar, Michal Tomcik (Institute of Rheumatology, 1st Medical School,
Charles University, Prague, Czech Republic); Stanislaw Sierakowsky, Otylia Kowal Bielecka (Department of
Rheumatology and Internal Medicine, Medical University of Bialystok, Bialystok, Poland);Maurizio Cutolo,
Alberto Sulli, Barbara Ruaro, Elisa Alessandri, Carmen Pizzorni, Sabrina Paolino (Research Laboratory and
Division of Rheumatology, Department of Internal Medicine, University of Genova, ltaly); Gabriele Valentini,
Antonella Riccardi, Veronica Giacco, Valentina Messiniti, Rosaria Irace (Department of Clinical and
Experimental Medicine ‘F-Magrassi’ Il Policlinico, Unit of Rheumatology, Naples, Italy); Elise Siegert, Claudia
Kedor, Vincent Casteleyn, Christine March, Jakob Hoeppner (Department of Rheumatology, Charite
University Hospital, Berlin); Simona Rednic, Ana Petcu, lulia Szabo (Department of Rheumatology, University
of Medicine and Pharmacy ‘luliu Hatieganu’ Cluj, Cluj-Napoca, Romania); Muriel Elhai (Department of
Rheumatology, University Paris Descartes and Cochin Hospital, Paris, France); P. Vlachoyiannopoulos
(Department of Pathopysiology, Medical School, National University of Athens, Greece); Carlomaurizio
Montecucco, Roberto Caporali, Veronica Codullo (Unita’ Operativa e Cattedra di Reumatologia, IRCCS
Policlinico S Matteo, Pavia, Italy); Jiri Stork (Charles University in Prague, First Faculty of Medicine and
General University Hospital, Prague, Czech Republic); Murat Inanc (Istanbul Medical Faculty, Department of
Internal Medicine, Division of Rheumatology, Capa, Istanbul, Turkey); Patricia E. Carreira, Beatriz E Joven
(Division of Rheumatology, Hospital 12 de Octubre, Madrid, Spain); Srdan Novak, Felina Anic (Department of
Rheumatology and Clinical Immunology, Internal Medicine, KBC Rijeka, Croatia); Cecilia Varju, Tiinde Minier
(Department of Immunology and Rheumatology, Faculty of Medicine, University of Pécs, Hungary); Carlo
Chizzolini, Daniele Allali (Department of Immunology and Allergy, University Hospital, Geneva, Switzerland);
Eugene J. Kucharz, Magdalena Kopec-Medrek, Anida Grosicka, Malgorzata Widuchowska (Department of
Internal Medicine and Rheumatology, Medical University of Silesia, Katowice, Poland); Andrea Doria,
Elisabetta Zanatta (Rheumatology Unit, Department of Medicine, University of Padova, Italy); Alenka
Sipek Dolnicar (University Medical Center Ljublijana, Division of Internal Medicine, Department of
Rheumatology, Ljubliana, Slovenia); Bernard Coleiro (‘Stella Maris’, Balzan, Malta); Armando Gabrielli, Lucia
Manfredi, Alessia Ferrarini (Dipartimento di Scienze Cliniche e Molecolari, Clinica Medica, Universita
Politecnica delle Marche, Ancona, Italy); Dominique Farge Bancel, Adrian Hij, Pauline Lansiaux (Department
of Internal Medicine, Hospital Saint-Louis, Paris, France); Paolo Airo, Maria-Grazia Lazzaroni (Spedali Civili di
Brescia, Servizio di Reumatologia Allergologia e Immunologia Clinica, Brescia, ltaly); Roger Hesselstrand, Dirk
Wuttge, Kristofer Andréasson (Department of Rheumatology, Lund University, Lund, Sweden); Duska
Martinovic, lvona Bozic ; Mislav Radic (Department of Internal Medicine, Clinical Hospital of Split, Croatia);
Alexandra Balbir-Gurman, Yolanda Braun-Moscovici (B. Shine Rheumatology Unit, Rambam Health Care
Campus, Rappaport Faculty of Medicine, Technion, Haifa, Israel); Andrea Lo Monaco, Federica Furini
(Department of Clinical and Experimental Medicine, Rheumatology Unit, University of Ferrara, Italy); Nicolas
Hunzelmann, Pia Moinzadeh, Thomas Krieg (Department of Dermatology, University Hospital Cologne,
Germany); Raffaele Pellerito (Ospedale Mauriziano, Centro di Reumatologia, Torino, Italy); Cristian Caimmi,
Bertoldo Eugenia (Rheumatology Unit, University of Verona, Verona, Italy); Jadranka Morovic-Vergles, lvana
Melanie Culo (Procelnica Zavoda za kl imunologiju, alergologiju i reumatologiju, Klinike za unutarnje bolesti,
Medicinskog fakulteta SveudiliSta u Zagrebu, Zagreb, Croatia); Nemanja Damjanov (Institute of
Rheumatology, Belgrade, Serbia); Vera Ortiz Santamaria (Rheumatology Granollers General Hospital,
Barcelona, Spain); Stefan Heitmann, Madeleine Codagnone, Johannes Pflugfelder (Department of
Rheumatology, Marienhospital Stuttgart, Germany); Dorota Krasowska, Malgorzata Michalska-Jakubus
(Department of Dermatology, Medical University of Lublin, Poland); Matthias Seidel (Medizinische

21



Universitats-Poliklinik, Department of Rheumatology, Bonn, Germany); Paul Hasler, Samuel Kretzschmar
(Kantonsspital Aarau, Rheumaklinik und Institut fiir Physikalische Medizin und Rehabilitation Kantonsspital
Aarau, Switzerland); Michaela Kéhm (Klinikum der Johann Wolfgang Goethe Universitdt, Medizinische Klinik
Ill, Rheumatologische Ambulanz, Frankfurt am Main, Germany); Ilvan Foeldvari, Nicola Helmus (Hamburger
Zentrum fur Kinder- und Jugendrheumatologie Kompetenz-Zentrum fiir Uveiits und Sklerodermie im Kindes-
und Jugendalter An der Schon Klinik Hamburg Eilbek, Hamburg, Germany); Gianluigi Bajocchi (Arcispedale
Santa Maria Nuova, Dipartimento Area Medica I, U.O. di Reumatologia, Reggio Emilia, Italy); Maria Joao
Salvador, José Antonio Pereira Da Silva (Rheumatology Department, Hospitais da Universidade, Coimbra,
Portugal); Bojana Stamenkovic, Aleksandra Stankovic (Institute for Prevention, Treatment and Rehabilitation
of Rheumatic and Cardiovascular Diseases, Niska Banja, Serbia); Carlo Francesco Selmi, Maria De Santis,
Angela Ceribelli (Division of Rheumatology and Clinical Immunology Humanitas Clinical and Research Center
BIOMETRA Department, University of Milan, Italy); Mohammed Tikly (Rheumatology Unit, Department of
Medicine Chris Hani Haragwanath, Hospital and University of the Witwatersrand, Johannesburg, South
Africa); Lidia P. Ananieva, Ludmila Garzanova, Olga Koneva, Maya Starovoytova (Institute of Rheumatology,
Russian Academy of Medical Science, Moscow, Russia); Ariane Herrick (Hope/Hospital University of
Manchester Rheumatic Diseases Centre, Salford, United Kingdom); Raffaella Scorza (U.O. Immunologia
Clinica, Centro di Riferimento per le Malattie Autoimmuni Sistemiche, Milano, Italy); Francesco Puppo (Clinica
di Medicina Interna ad orientamento immunologico-Universita di Genova, IRCCS Azienda Ospedaliero-
Universitaria,Universita San Martino, Genova, ltaly); Merete Engelhart (Department of Rheumatology,
University Hospital of Gentofte, Hellerup, Denmark); Gabriela Sziics, Szilvia Szamosi (Third Department of
Medicine, Rheumatology Division; University of Debrecen, Hungary); Carlos de la Puente, Cristina Sobrino
Grande, Maria Jesus Garcia Villanueva (Servicio de Reumatologia, Hospital Ramon Y Cajal, Madrid, Spain);
Anna-Maria Hoffmann-Vold, @yvind Midtvedt (Department of Rheumatology, Rikshospitalet University
Hospital, Oslo, Norway); Eric Hachulla, David Launay, Vincent Sobanski (Department of Internal Medicine,
Hoépital Claude Huriez, Lille, France); Valeria Riccieri, Massimiliano Vasile, Katia Stefantoni (Department of
Internal Medicine and Medical Specialities, ‘Sapienza’ University of Rome, Italy);Ruxandra Maria lonescu,
Daniela Opris, Laura Groseanu (Department of Rheumatology, St. Mary Hospital, Carol Davila, University of
Medicine and Pharmacy, Bucharest, Romania); Ami A. Shah, Adrianne Woods (Johns Hopkins University
Division of Rheumatology, Johns Hopkins School of Medicine, Baltimore, USA); Carina Mihai, Ana Maria
Gheorghiu, Mihai Bojinca (Department of Internal Medicine and Rheumatology, Cantacuzino Hospital, Carol
Davila University of Medicine and Pharmacy, Bucharest, Romania); Cord Sunderkotter, Jan Ehrchen
(Department of Dermatology, University of Miinster, Germany); Jorg HW Distler (Department of Internal
Medicine 3, University Hospital Erlangen, Germany); Francesca Ingegnoli (Division of Rheumatology, Istituto
Gaetano Pini, Department of Clinical Sciences and Community Health, University of Milano, Milano, Italy);
Luc Mouthon, Bertrand Dunogue, Benjamin Chaigne, Paul Legendre (Department of Internal Medicine,
Hoépital Cochin, Paris, France); Vanessa Smith (University of Ghent, Department of Rheumatology, Gent,
Belgium); Francesco P. Cantatore, Ada Corrado (U.O. Reumatologia-Universita degli Studi di Foggia, Ospedale
‘Col. D'Avanzo’, Foggia, Italy); Susanne Ullman (University Hospital of Copenhagen, Denmark); Carlos A. von
Muhlen (Rheuma Clinic, Porto Alegre, Brazil); Maria Rosa Pozzi (Dipartimento di Medicina, Ospedale San
Gerardo, Monza, ltaly); Kilian Eyerich, Felix Lauffer (Department of Dermatology and Allergy of the TU
Munich, Germany); Piotr Wiland, Magdalena Szmyrka-Kaczmarek, Renata Sokolik, Ewa Morgiel, Marta Made;j
(Department of Rheumatology and Internal Diseases, Wroclaw University of Medicine, Wroclaw, Poland);
Marie Vanthuyne, Frederic Houssiau (Université Catholique de Louvain, Cliniques Universitaires St-Luc,
Bruxelles, Belgium; Juan Jose Alegre-Sancho (Hospital Universitario Dr Peset, Valencia, Spain); Kristine
Herrmann, Claudia Guenther (Division of Rheumatology Department of Medicine Ill, and Department of
Dermatology, University Medical Center Carl Gustav Carus Technical University of Dresden, Germany); Ellen
De Langhe, Rene Westhovens, Jan Lenaerts (Catholic University of Leuven, Department of Rheumatology,
Leuven, Belgium); Branimir Anic, Marko Baresic, Miroslav Mayer (University Hospital Centre Zagreb, Division

22



of Clinical Immunology and Rheumatology, Department of Medicine, Zagreb, Croatia); Maria Uprus, Kati
Otsa (East-Tallin Central Hospital, Department of Rheumatology, Tallin, Estonia); Sule Yavuz (University of
Marmara, Dept. of Rheumatology, Altunizade, Istanbul, Turkey); Brigitte Granel (Service de Médecine
Interne, Hopital Nord de Marseille, Chemin des Bourrelys, Marseille, France); Sebastido Cezar Radominski,
Carolina de Souza Miiller, Valderilio Feijé (Azevedo Hospital de Clinicas da Universidade Federal do Paran3,
Curitiba - Parand, Brasil); Fabian Mendoza, Joanna Busquets (Thomas Jefferson Scleroderma Center, Division
of Rheumatology and Jefferson Institute of Molecular Medicine, Philadelphia, USA); Svetlana Agachi, Sergei
Popa (Municipal Centres of Research in Scleroderma, Hospital ‘Sacred Trinity’, Department of
Rheumatology/Department of Rheumatology, Republican Clinical Hospital, Chisinau, Republic of Moldova);
Thierry Zenone (Department of Medicine, Unit of Internal Medicine, Valence cedex 9, France); Margarita
Pileckyte; Simon Stebbings, Sarah Jordan (Dunedin School of Medicine, Dunedin, New Zealand); Alessandro
Mathieu, Alessandra Vacca (Il Chair of Rheumatology, University of Cagliari-Policlinico Universitario,
Monserrato (CA), Italy); Percival Degrava Sampaio Barros (University of Sdo Paulo-Rheumatology Division,
Faculdade de Medicina de Universidade de S3o Paulo, Brasil); Lisa Stamp (Department of Medicine,
University of Otago Christchurch, New Zealand); Kamal Solanki, Cherumi Silva, Joanne Schollum, Helen Barns-
Graham Waikato (University Hospital, Rheumatology Unit, Hamilton City, New Zealand); Douglas Veale
(Department of Rheumatology, Bone and Joint Unit, St. Vincent's University Hospital, Dublin, Ireland); Esthela
Loyo, Carmen Tineo, Glenny Paulino (Reumatologia e Inmunologia Clinica, Hospital Regional Universitario
Jose Ma Cabral y Baez, Clinica Corominas, Santiago, Dominican Republic); Mengtao Li (Department of
Rheumatology, Peking Union Medical College Hospital (West Campus), Chinese Academy of Medical
Sciences, Beijing, China); Walid Ahmed Abdel Atty Mohamed (Alexandria University, Unit of
Rheumatology,Alexandria Egypt); Edoardo Rosato, Antonio Amoroso, Antonietta Gigante (Centro per la
Sclerosi Sistemica - Dipartimento di Medicina Clinica, Universita La Sapienza, Policlinico Umberto I, Roma,
Italy); Fahrettin Oksel, Figen Yargucu, (Ege University, Faculty of Medicine, Dept. of Internal Medicine,
Division of Rheumatology, Bornova, Izmir, Turkey); Cristina-Mihaela Tanaseanu, Monica Popescu, Alina
Dumitrascu, Isabela Tiglea (Clinical Emergency Hospital St. Pantelimon, Bucharest, Romania); Rosario Foti,
Alessia Benenati, Elisa Visalli (U.O. di Reumatologia, A.O0.U. Policlinico Vittorio Emanuele, Catania, Italy);
Codrina Ancuta (Division of Rheumatology and Rehabilitation GR.T.Popa, Center for Biomedical Research,
European Center for Translational Research, "GR.T.Popa" University of Medicine and Pharmacy,
Rehabilitation Hospital, lasi, Romania); Peter Villiger, Johannes Frohlich, Diana Dan, Sabine Adler
(Department of Rheumatology and Clinical Immunology/Allergology, Inselspital, University of Bern,
Switzerland); Jacob van Laar, Kamran Naraghi (James Cook University Hospital, Middlesbrough, United
Kingdom); Cristiane Kayser, Andrade Luis Eduardo C (Universidade Federal de Sdo Paulo, Disciplina de
Reumatologia, Sdo Paulo, Brasil); Nihal Fathi, Safa Alii, Marrow Ahmed, Samar Hasaneen Eman El Hakeem
(Assiut and Sohage University Hospital, Rheumatology Department, Assiut University Hospital, Egypt);
Paloma Garcia de la Pefia Lefebvre, Jorge Juan Gonzalez Martin (Hospital Universitario Madrid Norte
Sanchinarro, Madrid, Spain); Jean Sibilia, Emmanuel Chatelus, Jacques Eric Gottenberg, Hélene Chifflot
(University Hospital of Strasbourg, Department of Rheumatology, Hopital de Hautepierre, Service de
Rhumatologie, Strasbourg Cedex, France); Irena Litinsky (Department of Rheumatology, Tel Aviv Sourasky
Medical Center, Tel Aviv, Israel); Sookhoe Eng, Gianluca Bagnato (Scleroderma Programme, Institute of
Molecular Medicine, Division of Musculoskeletal Diseases, University of Leeds, United Kingdom); Goda
Seskute, Irena Butrimiene, Rita Rugiene, Diana Karpec (State Research Institute for Innovative Medicine,
Vilnius University, Vilnius, Lithuania); Lesley Ann Saketkoo, Melanie Pascal (Tulane University Lung Center,
Tulane/University Medical Center Scleroderma and Sarcoidosis Patient Care and Research Center, New
Orleans, USA); Eduardo Kerzberg (Rheumatology Department, Ramos Mejia Hospital, Buenos Aires,
Argentina); Washington Bianchi, Sueli Carneiro, Giselle Baptista Maretti, Dante Valdetaro Bianchi
(Department of Rheumatology-Santa Casa da Misericérdia do Rio de Janeiro, Rio de Janeiro, Brasil); Ivan
Castellvi, Milena Millan (Hospital de la Santa Creu i Sant Pau, Barcelona, Spain); Massimiliano Limonta (USSD

23



Reumatologia, Ospedali Riuniti di Bergamo, Italy); Doron Rimar, Gleb Slobodin, Itzhak Rosner (Rheumatology,
Bnai Zion Medical Center/Technion, Haifa, Israel); Maura Couto (Unidade de Reumatologia de Viseu, Centro
Hospitalar Tondela-Viseu (Unidade de Reumatologia), Viseu-Portugal); Francgois Spertini, Camillo Ribi,
Guillaume Buss (Department of Rheumatology, Clinical Immunology and Allergy, Lausanne, Switzerland);
Antonella Marcoccia, Francesco Bondanini, Aldo Ciani (Capillaroscopic Unit - Sandro Pertini Hospital, Roma,
Italy); Sarah Kahl (Universitatsklinikum Schleswig-Holstein, Campus Libeck Innere
Medizin/Rheumatologie/Immunologie Rheumaklinik Bad Bramstedt, Germany); Vivien M. Hsu (Rutgers- RWJ
Scleroderma Program, Program Director, Rutgers-RWJ Rheumatology Fellowship Program, New Brunswick,
USA); Thierry Martin, Vincent Poindron, Kilifa Meghit (Clinical Immunology Internal Medicine. National
Referral Center for Systemic Autoimmune Diseases, Nouvel Hopital Civil, Strasbourg, France); Sergey
Moiseev, Pavel Novikov (Clinic of Nephrology, Internal and Occupational Diseases, Rossolimo, Moscow,
Russia); Lorinda S Chung, Kathleen Kolstad, Marianna Stark (Department of Dermatology Stanford University
School of Medicine, Redwood City, USA); Tim Schmeiser, Astrid Thiele (Krankenhaus St. Josef, Wuppertal-
Elberfeld, Germany); Dominik Majewski (Department of Rheumatology and Internal Medicine Poznan
University, Poznan, Poland); Julia Martinez-Barrio, Javier Lopez Longo (Department of Rheumatology,
Gregorio Marafidn Univeristy Hospital, Madrid, Spain); Vera Bernardino, Maria Francisca Moraes-Fontes, Ana
Catarina Rodrigues (Unidade de Doencas Autoimunes, Hospital Curry Cabral, Centro Hospitalar Lisboa
Central, Lisboa, Portugal); Sabine Sommerlatte, Sebastian Jendreck, Sabrina Arnold (Universitatsklinik
Libeck, Germany); Lélita Santos (Consulta de Doengas Autoimunes Sistémicas Centro Hospitalar e
Universitario de Coimbra— CHUC, EPE, Coimbra, Portugal); Yair Levy (Internal medicine, Meir Medical Center,
Kfar Saba, Israel); Elena Rezus, Anca Cardoneanu, Alexandra Burlui (Rheumatology Department, "Grigore
T.Popa" University of Medicine and Pharmacy lasi, 1st Rheumatology Clinic, Clinical Rehabilitation Hospital
lasi); Omer Nuri Pamuk (Trakya University Medical Faculty, Department of Internal Medicine, Division of
Rheumatology, Edirne, Turkey); Daniel Brito de Araujo (Universidade Federal de Pelotas, Department:
Internal Medicine, Pelotas, Brazil); Piercarlo Sarzi Putiini, Rossella Talotta, Sara Bongiovanni (University
Hospital Luigi Sacco, Milan, Italy); Hadi Poormoghim, Simin Almasi, Elham Andalib (Scleroderma Study group,
Department of Rheumatology. Firoozgar hospital, Tehran, Iran); Ina Kétter, Martin Krusche (Rheumatologie,
Klinische Immunologie, Nephrologie Asklepios Klinik Altona Hamburg, Germany); Giovanna Cuomo,
Fiammetta Danzo, Francesco Masini (UOC Medicina Interna, Universita della Campania, Napoli, Italy); Francis
Gaches, Florian Catros, Martin Michaud (Centre de Compétence Maladies Lysosomales, Hopital Joseph
Ducuing, Toulouse, France); Laura Belloli (Struttura Complessa di Reumatologia, Dipartimento Medico
Polispecialistico ASST Grande Ospedale Metropolitano Niguarda, Milan, Italy); Petros Sfikakis, Maria,
Tektonidou (Rheumatology Unit, First Propaedeutic and Internal Medicine, Athens University Medical
School. Athens, Greece); Juliana Markus (Servico de Reumatologia, Hospital de Clinicas da Universidade
Federal de Uberlandia, Uberlandia, Brasil); Daniel Furst, Philip Clements, Suzanne Kafaja (Arthritis Association
of Southern California, Los Angeles, USA); Adriana Apostol, Ana-Maria Ramazan (Rheumatology Department,
Spitalul Clinic Judetean de Urgenta, “Sf Apostol Andrei”, Constanta City, Romania); J.K. de Vries-Bouwstra,
H.U. Scherer (Department of Rheumatology, Leiden University Medical Center, Leiden, The Netherlands);
Marie Elise Truchetet (CHU de Bordeaux Rheumatology department; Bordeaux, France); Patrick Jego, Alain
Lescoat (Centre Hospitalier Universitaire De Rennes, Rennes, France).

24



25



