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Abstract 

Objectives. The objective of this study is to evaluate whether adding oral glucocorticoids to 

immunosuppressive therapy improves skin scores and ensures safety in patients with early diffuse 

cutaneous systemic sclerosis (dcSSc). 

Methods. We performed an emulated randomized trial comparing the changes from baseline to 

12±3 months of the modified Rodnan skin score (mRSS: primary outcome) in early dcSSc patients 

receiving either oral glucocorticoids (≤20 mg/day prednisone-equivalent) combined with 

immunosuppression (treated), or immunosuppression alone (controls), using data from the 

European Scleroderma Trials and Research Group. Secondary endpoints were the difference 

occurrence of progressive skin or lung fibrosis, and scleroderma renal crisis. Matching propensity 

score was used to adjust for baseline imbalance between groups.  

Results. We matched 208 patients (age 49 years; 33% male; 59% anti-Scl70), 104 in each 

treatment group, obtaining comparable characteristics at baseline. In the treated group, patients 

received a median prednisone dose of 5 mg/day. Mean mRSS change at 12±3 months was similar 

in the two groups (decrease of 2.7 [95% CI 1.4 - 4.0] in treated vs. 3.1 [95% CI 1.9 - 4.4] in control, 

p = 0.64). Similar results were observed in patients with shorter disease duration (≤ 24 months) 

or with mRSS ≤22. There was no between-group difference for all prespecified secondary 

outcomes. A case of scleroderma renal crisis occurred in both groups. 

Conclusions. We did not find any significant benefit of adding low-dose oral glucocorticoids to 

immunosuppression for skin fibrosis, and at this dosage, glucocorticoid did not increase the risk 

of scleroderma renal crisis. 
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Significance & Innovation  
 

- The effect of oral glucocorticoids in addition to immunosuppression on skin fibrosis 

progression in early diffuse cutaneous systemic sclerosis patients is not known. 

- This study managed to emulate a randomized control trial of 208 patients with early 

diffuse cutaneous systemic sclerosis, of which 104 are treated with oral glucocorticoids 

and immunosuppression. 

- Our results suggest that the use of oral glucocorticoids is not needed to slow down skin 

fibrosis in early diffuse cutaneous systemic sclerosis patients. 
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INTRODUCTION 

Systemic sclerosis (SSc) is a complex, multisystemic autoimmune disease characterized by high 

mortality and morbidity 1. The two main recognized disease subsets, i.e. limited (lc-) and diffuse 

(dc-) cutaneous SSc 2, present different evolution and prognosis. Patients with diffuse cutaneous 

systemic sclerosis (dcSSc) manifest fibrotic complications and decline in organ function early 

during the disease course, resulting in poor quality of life, and leading to a mortality rate that is 

five to eight times higher than that observed in the general population 3. Currently, available 

treatment offers limited benefit, and hematopoietic stem cell transplantation should be considered 

in selected cases 4. Guidelines recommend that immunosuppression (mycophenolate mofetil, 

rituximab, cyclophosphamide) should be promptly introduced to control symptoms and prevent 

fibrotic complications 5–7. 

Whether adding oral glucocorticoids to immunosuppression is beneficial to slow down skin fibrosis 

progression in early dcSSc patients is a matter of debate 8–10. In past years, research has failed 

to define the exact role of these compounds for this indication, mainly because of limitations in 

study design (nonrandomized studies 11, small randomized studies at high risk of bias 10,12). 

Recently, a randomized controlled trial investigating the impact of adding oral glucocorticoids to 

routine care on skin fibrosis progression and quality of life ended prematurely for insufficient 

patient accrual due to COVID-19 pandemic 13.  

In the absence of clear evidence, glucocorticoids are being widely and often for long period 

prescribed to patients with dcSSc 8,9,14,15, with the consequent risk of drug toxicity and treatment-

related damage accrual.  

In the context of a rare disease where conducting a randomized controlled trial is difficult and may 

not succeed, comparative effectiveness studies on large sample of routinely collected data can 

provide guidance for management. Target trial emulation can help reduce bias in the effect 

estimates derived from observational analyses 16. 

 

This study aims to evaluate whether adding oral glucocorticoids to immunosuppression for skin 

fibrosis improved skin score at 1-year and was safe in terms of risk of scleroderma renal crisis.  

 

METHODS 

Ethics and regulations 
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This study was conducted in compliance with the Helsinki Declaration. Local ethic committee 

permission for each EUSTAR centre and informed consent, where appropriate according to 

local ethic regulations, were obtained prior to EUSTAR enrolment. 

Specification of the target trial 

This observational analysis was designed to emulate a target trial (ie, a hypothetical pragmatic 

trial that would have answered the causal question of interest 17) on the use of immunosuppression 

plus oral glucocorticoids vs immunosuppression alone to improve skin fibrosis in patients with 

early diffuse SSc (see eligibility criteria below). Main outcome was the between-arm difference in 

skin fibrosis change at one year from baseline.  

 

EUSTAR database 

This analysis was based on data from SSc patients enrolled in The European Scleroderma Trials 

and Research Group (EUSTAR) 1,18. This international database prospectively collects data from 

SSc patients seen in routine care at least annually from > 200 centers from all the continents. For 

inclusion, patients have to meet the 2013 ACR/EULAR classification criteria for SSc 19. 

 

Eligibility criteria 

We included SSc patients aged 18 years or more, presenting a dcSSc subset according to Leroy 

et al. 2, a modified Rodnan skin score (mRSS) ≥ 7,  with ≤ 5 years disease duration since the 1st 

non-Raynaud symptom, who had started either immunosuppression monotherapy or 

immunosuppression plus oral glucocorticoids (≤ 20 mg of prednisone equivalent per day) at 

inclusion between January 2009 and December 2020. The criterion of mRSS ≥7 equals the 

minimal score that is required to qualify as diffuse cutaneous and was deliberately chosen not to 

miss early patients who will become progressive later on. We excluded patients with a previous 

renal crisis; patients receiving daily > 20 mg prednisone equivalent at inclusion; patients receiving 

or had received pulse methylprednisolone within 6 weeks from the inclusion; patients with an 

associated connective tissue disease; patients who had received hematopoietic stem cell 

transplantation, lung or heart transplantation.  

 

Interventions 

We compared the following two treatment strategies at inclusion: 1) Immunosuppression alone. 

Patients in this group could have received in the timeframe considered intravenous or oral 

cyclophosphamide, methotrexate, mycophenolate mofetil, azathioprine, rituximab, tocilizumab, 

without concomitant glucocorticoids (‘control group’). 2) Immunosuppression (as defined above) 

plus oral glucocorticoids at a daily dose ≤ 20 mg prednisone equivalent (‘treated group’).  
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Primary and secondary outcomes 

The primary outcome measure was the between-group mean difference of mRSS at 12 ± 3 months 

from baseline. EUSTAR centers are advised that the same investigator is performing the mRSS 

on follow-up visits in individual patients, and EUSTAR investigators are trained on a regular basis 

on how to perform the mRSS 20,21. The follow-up time of 12 months was selected since it is 

considered a relevant timeframe to detect significant changes in mRSS, and is therefore used in 

many clinical studies 22,23. Secondary endpoints, evaluated at 12 ± 3 months from baseline, were:  

• Development of progressive skin fibrosis (increase in mRSS of 5 points and ≥25% from 

baseline) 

• Development of progressive lung fibrosis (either decrease in either forced vital capacity - 

FVC ≥10%, or both decrease of FVC ≥5% and decrease in diffusing capacity of the lung 

for carbon monoxide - DLCO ≥15%)  

• Development of progressive skin fibrosis and development of progressive lung fibrosis 

21,24,25  

• Incidence of scleroderma renal crisis 

 

Subgroup analyses 

We performed two subgroup analyses for the primary outcome. The first focused on patients with 

a disease duration from non-Raynaud’s onset ≤ 24 months, who are those with more active 

inflammation and therefore more likely to respond to glucocorticoids 21,26. These patients are also 

more likely to have worsening skin and lung disease 27. The second included the subset of patients 

with a mRSS value below 22, in order to enrich the sample of patients with the highest likelihood 

to have a progressive skin disease 21. Imputation and matching of the groups were re-performed 

for each subgroup analysis (see next section). 

 

Statistical analyses 

Two sets of analysis were performed for each outcome: the main one included patients having at 

least a measured outcome difference at 12 ± 3 months. The second one was a sensitivity analysis 

considering all the patients fulfilling the eligibility criteria. In this analysis, we addressed missing 

data for the main outcome by incorporating them along with the covariates during the imputation 

process for missing variables. For both sets of analysis, treatment groups were first matched using 

propensity score matching with a 1:1 ratio using nearest neighbor matching. The propensity score 

was assessed using logistic multivariable regression with use of glucocorticoids as dependent 

variable and a set of covariates as independent variables. These were identified by the analysis 
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of the literature on the topic 21,26–29 and discussion among some of the authors (DM, MI, DSC, 

FDG).  Priority was given to prognostic variables, whereas variables strongly associated with 

treatment but not - or weakly - with the outcome (instrumental variables) can induce unstable 

weights with little or no gain in terms of bias reduction. We included in the model age, sex, disease 

duration (from the first non-Raynaud’s onset), baseline mRSS, presence of joint synovitis, 

immunosuppression treatment type (cyclophosphamide, methotrexate, mycophenolate mofetil, 

rituximab, other), anti-topoisomerase and anti-RNA polymerase III status, presence of tendon 

friction rubs, smoking status, year of enrolment. Missing covariates were handled using multiple 

imputation with chained equation, with 50 samples and 10 iterations, considering all covariates 

and the outcome in the imputation model. The predicted propensity score was the mean of the 

predicted scores of each sample. 

Descriptive statistics used paired t test for continuous variables and mcNemar or Friedman tests 

for dichotomous variables, to account for the matching of the groups. 

The difference in outcomes between the two matched groups was analyzed using linear 

regression predicting the main outcome or logistic regression predicting the secondary outcomes, 

as a function of the baseline use of glucocorticoids and with a random intercept on the matched 

patients account for the matching of the groups. 

For the sensitivity analysis, matching was performed the same way. The outcome was imputed 

considering the outcome and all covariates in the imputation model. The estimation of the effect 

of baseline use of glucocorticoids was then pooled from regression estimates following Rubin’s 

rules 30. The analyses were computed using R software version 4.0.3 31, with mice library for the 

multiple imputation 32. 

 

Data sharing statement. Data are available on reasonable request. 

 

 

RESULTS 

Study population 

Among 20761 SSc patients of the EUSTAR database assessed for eligibility, 745 had at least one 

visit with the information proving they had a disease duration < 5 years, received 

immunosuppression and were adult patients. An additional 515 patients did not meet inclusion 

criteria (see Flow-chart in figure 1). Of the 230 patients who met the eligibility criteria (see 

Supplementary Table 1 for key characteristics), we successfully performed 1:1 matching for 208 

patients: 104 received immunosuppression without glucocorticoids, and 104 received a 

combination of immunosuppression and glucocorticoids. The two groups of patients had similar 

baseline characteristics (Table 1): 67% were females, with a mean age 49 years, a mean disease 
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duration of 2.5 years and a median mRSS of 18, with 43% of the patients having interstitial lung 

disease identified by lung Xray or high-resolution computed tomography. At baseline, median daily 

prednisone dose was 5 mg/day, and 13 (12.5%) patients received more than 15 mg/day of 

prednisone. The patients were mainly treated with methotrexate (38%) and mycophenolate mofetil 

(35.1%) at baseline, 9% of them receiving a combination of immunosuppressive therapy. Over 

follow-up, 42 (20.2%) patients switched to another immunosuppressive treatment, with no 

significant between-group difference.  

 

Primary outcome analyses 

Difference in mRSS at 12 ± 3 months were similar between the 2 groups (treated group: decrease 

of 2.7 [95% CI 1.4 - 4.0] vs. control group: 3.1 [95% CI 1.9 – 4.4], p = 0.64) (see Figure 2 and 

Table 2). Results were similar when considering patients with missing mRSS at 12 ± 3 months in 

the analysis (see supplementary table 2), when the analysis was restricted to the subgroup of 

patients with a shorter disease duration (≤ 24 months, see supplementary table 3), and when 

considering patients with baseline mRSS inferior to 22 (see supplementary table 4).  

 

Secondary outcome analyses 

Within the previous matched cohort of 208 patients, no significant difference was observed 

between control and treated groups for all secondary outcomes (see Table 2).  

When performing matched analysis for each of these outcomes, we found no effect of treatment 

on progressive skin fibrosis at 12 ± 3 months (OR = 1.3 [0.6, 3.0], p = 0.53), nor on progressive 

lung fibrosis (OR = 1.0 [0.5, 2.0], p = 1), progressive skin and lung fibrosis (OR = 1.3 [0.7, 2.4], p 

= 0.43) or renal crisis (OR = 1.0 [0.1, 7.2], p = 1, see supplementary table 5). In line with these 

findings, we did not find any difference in the subgroups of patients with missing outcomes at 12 

± 3 months (see supplementary Table 5), in those with a shorter disease duration (≤ 24 months) 

(see supplementary table 6), or with a baseline mRSS inferior to 22 (see supplementary table 7). 

 

DISCUSSION 

 

This target trial emulation study showed no difference on skin fibrosis progression between early 

dcSSc patients treated with immunosuppression monotherapy and those receiving 

immunosuppression plus oral glucocorticoids. In both groups, we observed a similar improvement 

in skin induration at 1-year, with no clinically or statistically significant between-group difference. 

Two cases of scleroderma renal crisis occurred, one in each treatment group. The proportion of 

patients with progressive skin disease, progressive lung disease, and regressive skin and lung 

disease was similar in patients receiving or not glucocorticoids.  
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Data from randomized trials and observational studies reveal widespread use of glucocorticoid in 

dcSSc patients (40% of dcSSc patients from EUSTAR database were on prednisone in 2018 15). 

While it's widely accepted that a short course of low-dose prednisone can help with fatigue, 

musculoskeletal pain, or itch 5,6,9,13,33,34, its effectiveness for controlling skin fibrosis is more 

controversial. Even among experts, glucocorticoids prescribing practices for this indication vary 

widely 8. Recent research intended to address this important point but could not provide a definite 

answer. The PRedSS study, a double-blind randomized controlled trial, converted to open-label 

and terminated early during the COVID-19 pandemic 13 assessed versus placebo the impact of 

adding moderate dose of prednisolone (0.3 mg/Kg) to immunosuppression on skin fibrosis and 

disability at 3 months (2 co-primary endpoints). The two co-primary endpoints were not met, but 

the study was underpowered since only 35 patients could be randomized. In this context of 

uncertainty, we designed this emulated trial to answer such research question difficult to study in 

randomized studies. Emulated target trials are particularly useful when the randomized study that 

would answer our causal question - the target trial - is not feasible, ethical, or timely 16. We found 

no benefit of adding oral glucocorticoids to immunosuppression on skin fibrosis progression. We 

examined this aspect in a large sample of patients with a disease duration ≤ 5 years, as well as in 

those with a shorter disease duration (≤ 24 months) or with a mRSS between 7 and 22 who are 

potentially at higher risk to progress and more responsive to anti-inflammatory treatment 21,25,26,28. 

In all the cases, we did not observe any significant impact of prednisone on skin, suggesting that, 

if an effect of glucocorticoids exists, it is very likely below clinical significance 35. While our study 

has design limitations, it strongly questions the utility of prescribing oral glucocorticoids at the dose 

investigated for better skin fibrosis control in patients with early dcSSc.  

 

Our data seems suggest that the use of low-dose prednisone in early dcSSc is not a major risk 

factor for scleroderma renal crisis. In this study, where patients started with a median prednisone 

dose of 5 mg/day, scleroderma renal crisis occurred in 2 patients, of whom only one was in the 

glucocorticoid-treated group. Our data are in keeping with previous literature 36 and with the results 

from Griffiths-Jones et al, where no case of scleroderma renal crisis was observed in 17 early 

dcSSc patients treated with daily 0.3 mg/Kg prednisolone 13. However, our results should be 

interpreted with caution, as our sample size may not have been sufficiently powered to answer 

this research question. 

 

About one-third of patients from both treatment groups experienced progressive lung fibrosis. This 

suggests that adding prednisone to immunosuppression may not be beneficial for interstitial lung 

disease in early dcSSc. However, our study's primary focus was not on assessing lung outcomes, 

 2
1

5
1

4
6

5
8

, ja, D
o

w
n

lo
ad

ed
 fro

m
 h

ttp
s://acrjo

u
rn

als.o
n

lin
elib

rary
.w

iley
.co

m
/d

o
i/1

0
.1

0
0

2
/acr.2

5
4

6
9

 b
y

 <
S

h
ib

b
o

leth
>

-m
em

b
er@

leed
s.ac.u

k
, W

iley
 O

n
lin

e L
ib

rary
 o

n
 [2

1
/1

1
/2

0
2

4
]. S

ee th
e T

erm
s an

d
 C

o
n

d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d

itio
n

s) o
n

 W
iley

 O
n

lin
e L

ib
rary

 fo
r ru

les o
f u

se; O
A

 articles are g
o
v

ern
ed

 b
y

 th
e ap

p
licab

le C
reativ

e C
o

m
m

o
n

s L
icen

se



 

 

and adjustments for confounding were primarily tailored to the main primary endpoint. Therefore, 

these results should be interpreted with caution. Further research is required to address this 

clinically significant question.  

 

Our study has major strengths. The EUSTAR database collects the clinical characteristics and 

outcomes of a large number of patients, enabling analysis of a rare disease phenotype difficult to 

target in a randomized controlled trial. Analyses benefited from multiple methods to address 

potential confounding by indication and subgroup and sensitivity analyses were concordant for the 

primary outcome results, bolstering confidence in the main results. The international composition 

of the database allowed inclusion of patients from different countries potentially heterogeneous 

for treatment, racial background, and disease severity. This study summarizes the results of a 

potential pragmatic trial where patients have received treatment in routine care setting. As a result, 

we were able to include patients likely to have more severe disease, multiple comorbidities, and 

possibly greater treatment resistance - patients who are generally less represented in randomized 

trials. 

 

Some limitations need to be acknowledged. First, as in any observational analysis, assignment to 

a particular treatment was not randomized. Thus, residual confounding cannot be entirely ruled 

out. For example, although patients were matched for all known factors associated with skin 

fibrosis progression in early diffuse SSc, a higher proportion in the treatment group received 

cyclophosphamide. While this could indicate greater disease severity, it may also reflect 

differences in physician’ experience, healthcare system, treatment availability, and cost 

considerations. However, it is important to note that the adjustments made in the analysis aimed 

to minimize such potential effect, and all subgroup analyses were consistent with the main finding. 

Second, selection bias could play a role since we studied patients with information on skin 

involvement and disease duration. Third, we had no information about the precise duration, dose 

modification over the study period, and adherence to glucocorticoid intake in our sample. While 

this imprecision may represent information bias, it also enhances the generalizability of our 

findings since our aim was to emulate a pragmatic trial where no additional measures to assess 

treatment adherence are carried out, and the analysis was performed as an intention-to-treat. 

Intention-to-treat analysis helps minimize selection bias by including all participants as originally 

assigned, regardless of whether they strictly adhere to the treatment protocol. This approach 

accounts for subjects who may switch between experimental and control groups or prematurely 

discontinue treatment, ensuring that the results reflect real-world variations in treatment 

adherence 37. Moreover, the EUSTAR database does not provide information about the reasons 
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leading physicians to prescribe treatment (either glucocorticoids or immunosuppression), limiting 

our ability to determine whether the outcome investigated (skin fibrosis) was intended to be 

targeted by the drugs prescribed. Another potential limitation is that we considered exploring the 

efficacy of glucocorticoid monotherapy but were unable to do so due to the very low number of 

patients receiving this treatment in the EUSTAR database. Finally, we were not able to assess the 

impact of glucocorticoid treatment on other patient-relevant outcomes such as pain, disability, 

quality of life, because of unavailable data. 

In conclusion, the results of this target trial emulation study on patients with an early dcSSc seen 

in routine care, showed no benefit on skin of adding oral (≤ 20 mg/day) glucocorticoids to 

immunosuppression. Our findings question the utility of prescribing low-dose of these compounds 

for this indication, thus adding further knowledge to a debated subject 8,10,33,34,38. Whether short 

course of low-dose steroids could contribute to improve fatigue, pain, itch was not the object of 

the present study and remains to be further investigated. However, the lack of an excess of renal 

complication in glucocorticoid-treated patients and clinical experience provide supports for these 

drugs to be used for symptom control, while emphasizing the crucial need for monitoring early 

signs of kidney disfunction. Our results should be interpreted with caution due to the limitations of 

our observational study design.  
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Figure legend. 

Figure 1: Flowchart of the selection process of the target population from the EUSTAR database. 

 

Figure 2: Panel A: modified Rodnan skin score (mRSS) at baseline and after 12 ± 3 months for 
patients receiving immunosuppression alone (‘control’) and those receiving immunosuppression 

plus glucocorticoids (‘treatment’)- Panel B: distribution of the mRSS difference between12 ± 3 
months and baseline for the two groups. 
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Table 1. Patients’ characteristics at baseline. P values are provided by paired t test for continuous 

variables, paired Wilcoxon tests for the modified Rodnan and score, and McNemar test for 

categorical variables with 2 categories, Friedman test for categorical variable with more than 2 

categories. 

 

 Overall Control group Treated group p 

  value 
% missing 

data 
value 

% 

missin

g data 

 

N patients 208 104  104   

Male, n, % 68 (33)  36 (35)  0.0 32 (31)  0.0 0.66 

Age (year), mean (SD) 49 (12) 50 (14) 0.0 49 (11) 0.0 0.97 

Smoking ever, n (%) 62 (36) 31 (38) 22 31 (35) 14 0.24 

Immunosuppressant 

treatment, n (%) 
      

   methotrexate   84 (40.4)    45 (43.3)   0.0   39 (37.5)   0.0 0.46 

   rituximab   20 (9.6)    13 (12.5)   0.0    7 (6.7)   0.0 0.24 

   cyclophosphamide   43 (20.7)    16 (15.4)   0.0   27 (26.0)   0.0 0.06 

   mycophenolate mofetil   73 (35.1)    38 (36.5)   0.0   35 (33.7)   0.0 0.76 

   other    6 (2.9)     4 (3.8)   0.0    2 (1.9)   0.0 0.62 

Combination of 

immunosuppressant 

treatment, n (%) 

19 (9.1) 12 (11.5) 0.0 7 (6.7) 0.0 0.30 

Daily prednisone dose, 

mg/day, median (IQR) 
---- ----   5.0 [5.0, 10.0]  5.8  

Disease duration (years), 

mean (SD) 
2.4 (1.4) 2.5 (1.3) 0.0 2.3 (1.5) 0.0 0.34 

Baseline mRSS, median [IQR]  
18.0 [12.0, 

23.0] 

18.0 [12.0, 

23.0] 
0.0 

19.0 [12.8, 

23.0] 
0.0 0.76 

Forced vital capacity (% 

predicted), mean (SD) 
84 (20) 84 (22) 14 84 (19) 11 0.99 

Diffusing capacity of the lung 

for carbon monoxide, mean 

(SD)   

62 (18) 64 (21) 20 59 (15) 18 0.11 

Joint synovitis, n (%) 37 (18)  15 (15)  4 22 (22)  2 0.16 

Anti-topoisomerase positive, 

n (%) 
112 (59)  54 (56)  8 58 (61)  9 

0.75 

Anti-RNA polymerase III 

positive, n (%) 
30 (25)  17 (30)  44 13 (20)  38 

0.41 

Presence of tendon friction 

rubs, n (%) 
33 (17)  15 (16)  8 18 (18)  5 

0.83 

Interstitial lung disease*  100 (43.5)    51 (40.5)   0.0   49 (47.1)   0.0  0.38 

Baseline year, n (%)   0.0  0.0 0.83 

   2013 36 (17)  20 (19)   16 (15)    
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 Overall Control group Treated group p 

  value 
% missing 

data 
value 

% 

missin

g data 

 

   2014 45 (22)  19 (18)   26 (25)    

   2015 44 (21)  20 (19)   24 (23)    

   2016 25 (12)  13 (12)   12 (11)    

   2017 17 (8)  10 (10)   7 (7)    

   2018 33 (16)  17 (16)   16 (15)    

   2019 8 (4)  5 (5)   3 (3)    

* at lung X-ray or high-resolution computed tomography 

 

 

 

Table 2. Primary and secondary outcomes for the main. P values are provided by paired t test for 

continuous variables and McNemar test for categorical variables. 

 

 Overall Controls Treatment p 

  value 
% missing 

data 
value 

% 

missing 

data 

 

Primary outcome       

mRSS difference -2.9 (7.4) -3.2 (6.8) 0 -2.6 (8.0) 0 0.55 

Secondary outcomes       

Progressive skin fibrosis, n (%) 25 (12)  10 (10)  0 15 (14)  0 0.39 

Progressive lung fibrosis, n (%) 41 (27)  23 (29)  23 18 (26)  34 0.83 

Regressive skin and lung 

fibrosis, n (%) 
83 (49)  41 (47)  15 42 (51)  21 0.48 

Renal crisis, n (%)    2 (1)     1 (1)   0    1 (1)   0  0.99 
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