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ABSTRACT
Objectives To assess the effects of Rituximab (RTX) on
skin and lung ﬁbrosis in patients with systemic sclerosis
(SSc) belonging to the European Scleroderma Trial and
Research (EUSTAR) cohort and using a nested
case-control design.
Methods Inclusion criteria were fulﬁlment of American
College of Rheumatology classiﬁcation criteria for SSc,
treatment with RTX and availability of follow-up data.
RTX-treated patients were matched with control patients
from the EUSTAR database not treated with RTX.
Matching parameters for skin/lung ﬁbrosis were the
modiﬁed Rodnan Skin Score (mRSS), forced vital capacity
(FVC), follow-up duration, scleroderma subtype, disease
duration and immunosuppressive co-treatment. The
primary analysis was mRSS change from baseline to
follow-up in the RTX group compared with the control
group. Secondary analyses included change of FVC and
safety measures.
Results 63 patients treated with RTX were included in
the analysis. The case-control analysis in patients with
severe diffuse SSc showed that mRSS changes were
larger in the RTX group versus matched controls (N=25;
−24.0±5.2% vs −7.7±4.3%; p=0.03). Moreover, in
RTX-treated patients, the mean mRSS was signiﬁcantly
reduced at follow-up compared with baseline (26.6±1.4
vs 20.3±1.8; p=0.0001). In addition, in patients with
interstitial lung disease, RTX prevented signiﬁcantly the
further decline of FVC compared with matched controls
(N=9; 0.4±4.4% vs −7.7±3.6%; p=0.02). Safety
measures showed a good proﬁle consistent with previous
studies in autoimmune rheumatic diseases.
Conclusions The comparison of RTX treated versus
untreated matched-control SSc patients from the EUSTAR
cohort demonstrated improvement of skin ﬁbrosis and
prevention of worsening lung ﬁbrosis, supporting the
therapeutic concept of B cell inhibition in SSc.
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There is a strong rationale behind the use of B cell
depletion in the treatment of systemic sclerosis
(SSc), a life-threatening, connective tissue disease,
characterised by vasculopathy, ﬁbrosis and autoimmunity. Abnormalities of B cell function have
been demonstrated in both animal models of SSc
and in SSc patients. B cell inﬁltration and gene
expression of B cell-related genes were found in
skin biopsies from SSc patients and in lungs of

patients with SSc-associated interstitial lung disease
(SSc-ILD).1–3 Major positive (CD19) and negative
(CD22) regulators of B cell response were found to
be dysbalanced in SSc patients and murine SSc.4–9
Moreover, B cell homeostasis has been shown to be
disrupted in SSc in favour of naive B cells.
Although diminished, remaining memory B cells
are hyper-reactive and showed enhanced capabilities to produce immunoglobulin and autoantibodies.10 Augmented B cell activating factor
signalling in SSc and murine models leads to overproduction of cytokines that promote ﬁbrosis.11 12
Activated B cells regulate T cell activation and differentiation by promoting type 2 T helper cells,
shifting cytokine production towards the proﬁbrotic cytokines interleukin (IL)-6, IL-4 and IL-13.13
Besides, B cells produce transforming growth factor
β, a strong proﬁbrotic stimulus.14 15 Moreover, B
cell depletion in tight skin mice-1 reduced skin
ﬁbrosis and autoimmunity.16 Taken together, there
is ample evidence of B cell involvement in the
pathogenesis of ﬁbrosis in SSc, making it a promising potential target for treatment of skin and lung
ﬁbrosis in SSc.
Rituximab (RTX) is a chimeric monoclonal antibody that targets CD20, which is expressed from
pre-B cell stage to the preplasma cell stage. It was
originally approved for the treatment of
non-Hodgkin’s lymphoma and later for the treatment of rheumatoid arthritis and ANCA-associated
vasculitis. Evidence for potential efﬁcacy of RTX in
other autoimmune diseases is growing.17
Currently, there are case reports18–20 and a few
open-labelled, uncontrolled studies on RTX in the
treatment of SSc.1 21–24 Although there is inconsistency due to different study designs in these data,
there is evidence of an antiﬁbrotic effect of RTX. In
all case reports, there was an improvement in lung
function and dyspnoea functional class.18–20 In one
case, beneﬁcial effects on skin ﬁbrosis were shown,19
while in the other cases effect of RTX on skin ﬁbrosis
was not reported.18 20 In one smaller single centre,
randomised controlled study with eight RTX treated
and six controls and in a long-term RTX treatment,
skin and lung function improved, as well as overall
function as measured by the Health Assessment
Questionnaire Disability Index score.21 25–28 Bosello
et al22 and Smith et al23 reported skin improvement
after RTX treatment.24 Lafyatis et al did not ﬁnd
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beneﬁcial effects on skin disease and lung function of SSc patients
versus baseline, but reported a complete depletion of B cell inﬁltrates in skin biopsies and good safety and tolerance of RTX.1
While these studies provide important insights on the use of RTX
in SSc, they are limited by the low number of patients, the lack of
a sufﬁcient control arm and the single centre design. To address
these limitations, our objective was to perform a multicentre,
nested case-control study to analyse effects of RTX on skin and
lung ﬁbrosis and safety in a real-life clinical setting using the
European Scleroderma Trial and Research (EUSTAR) cohort.

Inclusion and exclusion criteria

METHODS
Study design
In all, 42 EUSTAR centres participated in this multicentre, post
hoc nested case control, observational study. Data about
RTX-treated SSc patients were collected from centres during a
6-month period. Patients were prospectively included in the
EUSTAR database and received RTX in routine clinical practice
upon the decision of their physicians. Patients for the matchedcontrol group were chosen from the EUSTAR database according to the matching criteria outlined below and consisted of SSc
patients not treated with RTX. Clinical characteristics of
patients and outcome parameters were deﬁned as in the
EUSTAR online Minimal Essential Data Set and have been
reported in detail.29 30 Additional data with a special focus on
timing of RTX exposure and immunosuppressive co-treatment,
immune proﬁle and safety issues were provided retrospectively
by the participating centres. Immunosuppressive co-treatment
was deﬁned as ongoing or newly started treatment at RTX treatment including a 3-month period before the ﬁrst RTX infusion.
The following clinical data were included into the analysis:
Patients’ demographics (age, gender), disease duration from the
ﬁrst non-Raynaud’s symptom, disease subtype (limited or
diffuse SSc) and autoantibodies status ( presence of anticentromere, anti-RNA polymerase III, antitopoisomerase 1
(anti-Scl-70), anti-U1 small nuclear ribonucleoprotein). Skin
ﬁbrosis was assessed by the modiﬁed Rodnan Skin Score
(mRSS).31 EUSTAR centres are advised that the same investigator is performing the mRSS on follow-up visits in individual

Table 1 Baseline demographics and clinical characteristics of all
analysed SSc patients (N=63)
Baseline characteristics (N=63)
Age (years) mean±SEM
Sex
Female
Scleroderma subtype
Diffuse
Limited
Disease duration in years median (IQR)
Follow-up in months (IQR)
Autoantibodies positive
ACA
Anti-RNA polymerase III
Anti-Scl-70
Anti-U1-snRNP

patients, and EUSTAR investigators are trained on a regular
basis on how to perform the mRSS.32 33 ILD was assessed by
lung function tests including forced vital capacity (FVC) and diffusing capacity of the lung for carbon monoxide (DLCO), and
by high-resolution CT (HRCT).22
All patients agreed to participate in the EUSTAR database by
signing informed consent forms approved by the local ethical
committees. The study was conducted in accordance with the
principles of the Declaration of Helsinki and local laws and
guidelines for Good Clinical Practice.

N=63; 50.9±1.6
n
45
46
17
N=60; 6 (3–11)
7 (4–9)
n/N
3/62
3/52
42/61
2/50

(%)
71.4
73.0
27.0

(%)
4.8
5.8
68.9
4.0

Autoantibodies were measured and interpreted according to local standards.
Demographics and clinical characteristics are defined according to EUSTAR criteria.30
ACA, anticentromere antibody; anti-Scl 70, antitopoisomerase 1 antibody;
anti-U1-snRNP, anti-U1 small nuclear ribonucleoprotein antibody; EUSTAR, European
Scleroderma Trial and Research; N, number of patients available for analysis;
n, number of patients with the specific feature; SSc, systemic sclerosis.

Patients were included in the RTX group if they met the
American College of Rheumatology (ACR) criteria for SSc,34
were treated with RTX and had at least one follow-up. Patients
in the matched-control group had to fulﬁl the ACR criteria for
SSc,34 did not receive RTX treatment and had at least one
follow-up with report of the mRSS. Patients were excluded if
they had autologous stem cell transplantation between baseline
and follow-up. For the analysis of RTX on SSc-ILD, we
included SSc patients with evidence for ILD, as deﬁned by FVC
of less than 70% predicted and evidence for lung ﬁbrosis on
HRCT at baseline.

Primary and secondary objectives
The primary objective for this study was to measure the change
of mRSS from baseline to follow-up between the RTX and
control groups. Secondary objectives were to measure the
change of the FVC from baseline to follow-up between the
RTX and control groups in patients with evidence for ILD and
safety measures. Effects of RTX on primary and secondary
objectives were analysed at the ﬁrst follow-up after a single RTX
course.

Statistical analysis and matching
RTX-treated patients were matched with control patients from
the EUSTAR database. Matching parameters for skin ﬁbrosis
were: mRSS (max±25%), follow-up duration (max±3 months),
scleroderma subtype (diffuse or limited), disease duration (best
match in years) and immunosuppressive co-treatment (including
≥10 mg/day prednisone). Matching parameters for ILD were:
baseline FVC (max±10%), follow-up duration (max±3
months), disease duration (best match in years) and immunosuppressive co-treatment. Subanalysis was performed for patients
with severe diffuse SSc as deﬁned by mRSS≥16/51.
Statistical analysis was performed using GraphPad Prism V.5
software and a single sample test on mean of 0 by SPSS software. Normal distribution was analysed by the d’Agostino and
Pearson omnibus normality test. Normally distributed data are
shown as mean±SEM and were analysed by paired t test.
Non-parametric data including the mRSS are shown as median
and IQR and were analysed by Wilcoxon matched paired signed
rank test. Categorical variables were analysed by Fisher’s exact
test. Percental change between baseline and follow-up was calculated by single sample test on mean of 0. p Values ≤0.05 were
considered statistically signiﬁcant.

RESULTS
Baseline
In all, 42 EUSTAR centres contributed to this study and data
from 72 SSc patients with RTX therapy were collected. One
patient was excluded due to an interfering therapy (autologous
stem cell transplantation) between baseline and follow-up and
one did not fulﬁl ACR criteria. Seven patients were excluded
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because the follow-up visit was not available. Baseline demographics and clinical characteristics of the remaining 63 SSc
patients included in the study are shown in table 1.
As expected for patients who received RTX on the decision
of their treating physician in routine practice, patients were
enriched for diffuse SSc (n=35/63).

RTX application scheme
We analysed the effects after one course of RTX. The most frequent application was two infusions of 1000 mg in 2 weeks (in
75% of patients), but there were also other application schemes
(table 2). Overall, 31 patients (31/63 or 49%) received
co-treatment with methylprednisolone during RTX application,
all of them in a dose of 100 mg per infusion according to the
general recommendations for RTX pretreatment. A total of 41
patients (65%) received co-treatment with disease modifying
antirheumatic drugs (DMARDs) (table 2).

Effects on skin ﬁbrosis
We started the analysis with the whole group of patients including patients with limited SSc. There were 46/63 SSc patients who
had mRSS reported at baseline and follow-up available for this
analysis. Disease duration was 5 (3–10) years, and 35 had diffuse
SSc and 11 limited SSc. After a follow-up of 7 (5–9) months, the
mRSS decreased signiﬁcantly from 18.1±1.6 to 14.4±1.5
( p=0.0002) (ﬁgure 1A). Percentage change of mRSS versus baseline in this group was −15.0±5.3% ( p=0.008) (ﬁgure 1B).
Patients with limited SSc are not an optimal study population
for clinical trials on skin ﬁbrosis and their inclusion might mask
Table 2 Rituximab (RTX) application schemes and co-treatment
with potentially disease modifying antirheumatic drugs (DMARDs)
RTX application and co-treatment (N=63)
RTX application (each administration within 2 weeks)
1000 mg
1000 mg×2
1100 mg×2
1295 mg×2
500 mg×6
Co-treatment with DMARDs
Received one DMARD
Methotrexate (MTX)
Azathioprine (AZA)
Prednisone≥10 mg/day
Mycophenolate mofetil (MMF)
Cyclophosphamide (CYC)
Sulfasalazine
Leflunomide
Colchicine
Received two DMARDs
Prednisone≥10 mg/day+CYC
Prednisone≥10 mg/day+AZA
Prednisone≥10 mg/day+MTX
AZA+hydroxychloroquine
AZA+tacrolimus
MTX+TNF-α inhibitors
CYC+MMF
Received three DMARDs
Prednisone≥10 mg/day+MTX+cyclosporine (CSA)

n/N

(%)

13/63
47/63
1/63
1/63
1/63

20.6
74.6
1.6
1.6
1.6

32/63
13/58
6/58
5/61
4/57
1/57
1/48
1/48
1/57
8/63
2/57
1/58
1/58
1/49
1/58
1/49
1/57
1/63
1/58

50.8
22.4
10.3
8.1
7.0
1.7
2.1
2.1
1.8
12.7
3.5
1.7
1.7
2.0
1.7
2.0
1.7
1.6
1.7

Prednisone≥10 mg/day has been defined as DMARD.
N, number of patients available for analysis; n, number of patients with the specific
feature; TNF-α, tumour necrosis factor α.
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real clinical effects. Therefore, we focused next our analysis on
patients with diffuse SSc (n=35) who had a disease duration of
5 (3–6) years. Those patients showed a signiﬁcant decrease in
mean mRSS from 22.1±1.6 to 17.7±1.6 ( p=0.0005) after 6
(3–9) months follow-up (ﬁgure 1C). Percentage change of
mRSS versus baseline was −16.7±5.5% ( p=0.005) (ﬁgure 1D).
These effects became even more evident when we enriched
the population for severe, diffuse SSc patients (mRSS≥16), who
are the standard population to be included in clinical trials on
skin ﬁbrosis. In these patients (n=25), the mean mRSS
decreased from 26.6±1.4 to 20.3±1.8 ( p=0.0001) after
6 (5–9) months follow-up (ﬁgure 1E). Disease duration in this
subgroup of patients with severe diffuse SSc was 5 (3–7) years.
Percentage change of mRSS versus baseline was −24.0±5.2%
(p=0.0001) (ﬁgure 1F).
Uncontrolled trials in SSc skin ﬁbrosis are difﬁcult to interpret
because of the spontaneous decrease of the mRSS over time particularly in severe diffuse SSc. We therefore compared the
patients with severe diffuse SSc treated with RTX with control
patients from the EUSTAR database not treated with RTX.
Controls were matched as described in the Methods section.
Baseline characteristics of patients with severe diffuse SSc and
matched controls are shown in table 3.
The results from this analysis further supported the effects of
RTX on skin ﬁbrosis. Patients under treatment with RTX
showed a signiﬁcantly lower mRSS at follow-up than matchedcontrol patients without RTX treatment (n=25 for each group,
ﬁgure 2A). This referred to an absolute change from baseline of
6.3±1.4 in the RTX group versus −1.9±1.0 in the control
group ( p=0.02) (ﬁgure 2B). The percentage change in the RTX
group versus baseline was above the minimal clinically important difference for the mRSS (−24.0±5.2% vs−7.7±4.3% in the
control group; p=0.03; ﬁgure 2C).35

Effects on lung ﬁbrosis
Effects of RTX treatment on lung function were analysed in SSc
patients with FVC <70% predicted, and with parallel evidence for
ILD on HRCT (n=9). The median disease duration in these
patients was 6 (4–12) years, 6 (66%) had diffuse SSc, mean FVC %
predicted was 60.6±2.4 and mean DLCO % predicted was 41.1
±2.8 (baseline characteristics see online supplementary table S1).
Patients were analysed after median follow-up of 6 (4–12)
months. In these patients with SSc-ILD, FVC was stable after
RTX treatment compared with baseline (60.6±2.4 vs 61.3
±4.1%; p=0.5). The DLCO was signiﬁcantly improved in
patients treated with RTX compared with baseline (41.1±2.8 vs
44.8±2.7%; p=0.03).
As in the analysis for skin ﬁbrosis, we next matched
RTX-treated patients with control patients without RTX treatment from the EUSTAR database (baseline characteristics see
online supplementary table S1). In contrast to RTX-treated
patients, matched controls showed a decline in FVC at
follow-up (ﬁgure 3A). This resulted in signiﬁcant differences
between RTX treated and matched controls in change of FVC%
predicted in both the percentage (0.4±4.4 vs −7.7±3.6;
p=0.02) and the absolute change (0.8±2.2 vs−4.8±1.7;
p=0.01) (ﬁgure 3B). There was no signiﬁcant difference in
change of DLCO between RTX-treated and matched-control
patients (3.7±1.4 vs 6.2±6.2; p=0.9).

Safety of RTX
Data on all 63 patients were available for safety analysis. We
observed the following adverse events in RTX-treated patients:
cardiac/renal involvement and arrhythmia was reported in one
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Figure 1 Change of modiﬁed
Rodnan Skin Score (mRSS) after
rituximab treatment in the whole
available cohort (N=46) including
patients with limited systemic sclerosis
(SSc) (A and B), in diffuse SSc patients
(N=35; C and D) and in diffuse severe
SSc patients (mRSS>16 at baseline,
N=25) (E and F). (A, C and E) Absolute
mRSS values; (B, D and F) percental
changes from baseline.

patient each. Fatigue was noted in 14/56 (25%), infections (as
deﬁned by experts) in 11/53 (21%), nausea in 2/48 (4%) and
rigour in 3/48 (6%). Serum sickness/hypersensitivity reaction
was observed in 2/54 (4%) patients. Both patients received
co-treatment with MTX (15 and 20 mg/week, respectively). No
renal crisis was reported despite the frequent use of methylprednisolone during RTX application. Serious adverse events were
not reported.

DISCUSSION
This is the ﬁrst multicentre nested case-controlled study with
RTX in SSc. Although there is a potential selection bias in this

study, treatment with RTX improved skin ﬁbrosis and stabilised
lung function parameters in patients with SSc-associated lung
ﬁbrosis. It is noteworthy that effects of RTX could be shown in
both skin and lung ﬁbrosis. These effects on two different organ
manifestations of ﬁbrosis underline the potential of RTX as an
antiﬁbrotic agent in SSc. The most important advantage over
previous studies on RTX in SSc was the inclusion of a large
control group using a nested case-control design. Inclusion of a
matched-control group is of particular importance in studies on
skin ﬁbrosis in SSc, as spontaneous improvements of the mRSS
over time occur frequently. Thus, previous reported effects of
RTX in uncontrolled studies might have been due to the natural
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Table 3 Baseline demographics and clinical characteristics of
diffuse, severe SSc patients treated with RTX matched with diffuse,
severe control SSc patients (N=25 pairs)
Baseline characteristics of SSc patients with diffuse severe skin fibrosis
(N=25 each group)
Matched
RTX treated
control
p Value
Age (years) mean±SEM
Sex
female
mRSS
Disease duration in years
median (range)
Follow-up in months (range)
Autoantibodies positive
ACA
Anti-RNA polymerase III
Anti-Scl-70
Anti-U1-snRNP
DMARDs treatment

N=25; 45.0±2.4
n/N
%
16
64.0
N=25; 26.6±1.4
5 (3–7)

N=25; 50.0±3.0
n/N
%
19
76.0
N=25; 25.0±1.2
5 (3–7)

0.2

6 (5–9)
19/25
1/25
3/21
16/23
0/22
20/24

7 (4–9)
15/20
1/18
1/11
14/20
1/15
16/22

0.4
1.0
1.0
1.0
1.0
0.4
0.5

76.0
4.0
14.3
69.6
0
83.3

75.0
5.5
9.1
70.0
6.7
72.7

0.5
0.03*
0.9

Autoantibodies were measured and interpreted according to local standards.
Demographics and clinical characteristics are defined according to EUSTAR criteria.30
ACA, anticentromere antibody; anti-Scl 70, antitopoisomerase 1 antibody;
anti-U1-snRNP, anti-U1 small nuclear ribonucleoprotein antibody; DMARDs, disease
modifying antirheumatic drugs; EUSTAR, European Scleroderma Trial and Research;
mRSS, modified Rodnan Skin Score; N, number of patients available for analysis;
n, number of patients with the specific feature; RTX, rituximab; SSc, systemic sclerosis.
*p<0.05.

course of the disease rather than due to effects of RTX effects.
Moreover, it is the largest study reported so far on the use of
RTX in SSc. It also reﬂects clinical practice rather than potentially artiﬁcial clinical study situations, as patients and controls
were derived from the observational EUSTAR registry and were
treated by decisions of the local physician.
We could also observe an acceptable safety proﬁle of RTX.
Infections and respiratory tract infections in particular are one
of the frequent side effects of RTX treatment. In studies with
rheumatoid arthritis, respiratory tract infection occurred in 4%–
9% of RTX patients. However, patients receiving placebo
showed similar or even higher infection rates, indicating that
such adverse events could be associated with DMARD
co-treatment or the natural disease course.36–38 In the present
study, the side effect proﬁle was in general consistent with
recent reports in other rheumatic autoimmune diseases. The
exception was rigour that occurred in three patients in our
study and is neither a common manifestation of SSc nor a
common side effect of RTX in autoimmune disease. Rigour has
been reported in patients with advanced-stage follicular lymphomas under RTX treatment and might be related to the release
of cytokines.39 40 This needs further analysis in forthcoming
trials. In general, the use of RTX in the other systemic rheumatic diseases has shown good safety proﬁle. A major concern
associated with a long-term RTX use is progressive multifocal
leukoencephalopathy. This was not observed in our short-term
study, but longer follow-up in a larger number of patients and
comparison with a placebo group is needed to establish a side
effect proﬁle speciﬁc for SSc.36 41
Our study has certain limitations: First, observational trials can
be confounded by indication. This accounts for the fact that in
observational trials patients with higher need for treatment are
more likely to get the medication of interest. However, we
accounted for this potential confounder by matching patients for
1192

Figure 2 (A) Modiﬁed Rodnan Skin Score (mRSS) at baseline and
follow-up in systemic sclerosis (SSc) patients treated with rituximab
(RTX) and matched-control SSc patients; B, baseline; FU, follow-up;
MC, matched control. (B) Absolute change (δ) of mRSS at follow-up in
RTX treated versus matched-control group of SSc patients. (C) Percental
change of mRSS at follow-up in RTX treated versus Matched-control
group of SSc patients.
major factors that inﬂuence the treatment decision for skin and
lung, including severity of mRSS, disease duration and scleroderma subtype. While immunosuppressive co-treatment was
matched between RTX patients and controls, we cannot exclude
that the application of methylprednisolone during RTX applications had effects on skin and lung ﬁbrosis, although this is
unlikely with only one or two applications. When we compared
patients with coapplication of methylprednisolone with those
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Taken together, in this large, multicentre, observational trial
using the EUSTAR database, we could show beneﬁcial effects of
RTX on skin and lung ﬁbrosis in patients with SSc compared
with matched-control SSc patients without RTX treatment.
These promising results need to be conﬁrmed in phase III
randomised-controlled trials.

Figure 3 (A) Forced vital capacity (FVC) (% predicted) at baseline and
follow-up in the systemic sclerosis (SSc) patients with lung ﬁbrosis
treated with rituximab (RTX) versus matched-control SSc patients;
B, baseline; FU, follow-up; MC, matched control. (B) Absolute change
of FVC (% predicted).
without, the mRSS at follow-up did not differ signiﬁcantly
between the two groups (data not shown). In addition, history of
previous immunosuppressive treatment longer than 3 months
before RTX was not available in this study for both groups.
Next, the mRSS, which was the measure of skin ﬁbrosis in this
study, shows a considerable inter-rater variability and also varies
between experienced and less experienced examiners. However,
in the EUSTAR network, centres are requested that the same
examiner performs baseline and follow-up examinations.
Furthermore, EUSTAR experts are trained regularly at EUSTAR
courses, which have been shown to improve standardisation,
intraobserver variability and within-patient SD values of the
mRSS.33 42 Another potential limitation was that some of the
data for this study had to be collected retrospectively, because
they were not captured in the otherwise prospectively collected
EUSTAR database. Finally, it has to be strongly emphasised that
this is not a randomised controlled trial which allows deﬁnite
conclusions on the efﬁcacy of RTX on skin and lung ﬁbrosis in
SSc and the relative safety compared with placebo treatment.
Randomisation and blinded treatment are an important part of
clinical study design in SSc, and these issues need to be addressed
in prospective, randomised, double-blinded, placebo-controlled
phase III trials. Nevertheless, our study as the largest and controlled study available so far adds important aspects to RTX and
B cell targeting in general as a potential antiﬁbrotic treatment
strategy in SSc. It provides the motivation for initiation of a
phase III prospective, randomised, double-blinded, placebocontrolled trial in SSc, which is now the next necessary step to
prove efﬁcacy of B cell targeting on ﬁbrotic manifestations in SSc.
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