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Abstract
Objectives: To investigate the course of interstitial lung disease (ILD) and the effects of nintedanib in patients with limited cutaneous systemic
sclerosis (lcSSc).

Methods: In the SENSCIS trial, patients with SSc-ILD were randomized to receive nintedanib or placebo. Patients who completed the SENSCIS
trial were eligible to enter SENSCIS-ON, in which all patients received open-label nintedanib.

Results: Among 277 patients with lcSSc treated in the SENSCIS trial, the rate (S.E.) of decline in forced vital capacity (FVC; ml/year) over
52weeks was �74.5 (19.2) in the placebo group and �49.1 (19.8) in the nintedanib group (difference: 25.3 [95% CI �28.9, 79.6]). Among 249
patients with data at week 52, mean (S.E.) change in FVC at week 52 was �86.4 (21.1) ml in the placebo group and �39.1 (22.2) ml in the ninteda-
nib group. Among 183 patients with lcSSc who participated in SENSCIS-ON and had data at week 52, mean (S.E.) change in FVC from baseline to
week 52 of SENSCIS-ON was �41.5 (24.0) ml in patients who took placebo in the SENSCIS trial and initiated nintedanib in SENSCIS-ON and
�45.1 (19.1) ml in patients who took nintedanib in the SENSCIS trial and continued it in SENSCIS-ON.

Conclusion: Patients with lcSSc may develop progressive fibrosing ILD. By targeting pulmonary fibrosis, nintedanib slows decline in lung func-
tion in patients with lcSSc and ILD.

Trial registration: ClinicalTrials.gov (https://clinicaltrials.gov), NCT02597933 and NCT03313180
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Rheumatology key messages

• Patients with limited cutaneous systemic sclerosis (lcSSc) may develop pulmonary fibrosis.

• Nintedanib slows the decline in lung function in patients with lcSSc and pulmonary fibrosis.

• Prompt treatment of pulmonary fibrosis in patients with lcSSc is important to preserve lung function.
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Video Abstract

A video abstract is available for this article and can be viewed
at https://doi.org/10.1093/rheumatology/kead280.

Introduction

SSc is a rare and heterogeneous autoimmune disease charac-
terized by immune dysregulation, microvascular damage and
progressive fibrosis of the skin and internal organs [1]. The
majority of patients with SSc have the limited cutaneous form
of the disease (lcSSc) [2–5], which is defined by skin fibrosis
limited to the hands, forearms, face and feet [6]. Although in-
terstitial lung disease (SSc-ILD) is more common in patients
with diffuse cutaneous SSc (dcSSc), a substantial proportion
of patients with lcSSc develop SSc-ILD [2–4, 7–9]. In an
analysis of over 8000 patients with lcSSc in the EUSTAR
database, 35% of patients had ILD on high-resolution CT
(HRCT) or X-ray [3]. In a Spanish registry, ILD was reported
as the cause of death in 12% of patients with lcSSc [8].

Clinical trials of investigational therapies for SSc often fo-
cus on patients with early dcSSc as this is the population that
has the highest risk of organ manifestations with significant
progression. Some recent trials of investigational therapies for
SSc enrolled only patients with dcSSc and risk factors for pro-
gression [10–12]. Patients with lcSSc have been under-
represented in clinical trials, limiting the data available on the
clinical course and treatment of these patients [13]. This is im-
portant, as patients with lcSSc are at risk of developing ILD
and of ILD progression [2–4, 7, 14].

Nintedanib is a tyrosine kinase inhibitor with anti-
inflammatory and anti-fibrotic properties that target the pro-
gression of pulmonary fibrosis [15]. Nintedanib has been li-
cenced for the treatment of SSc-ILD, idiopathic pulmonary
fibrosis (IPF) and other chronic fibrosing ILDs with a progres-
sive phenotype. In the SENSCIS trial in patients with SSc-ILD,
nintedanib reduced the rate of decline in forced vital capacity
(FVC) (ml/year) over 52 weeks by 44% vs placebo [16]. The
SENSCIS trial enrolled a broad population of patients with
SSc-ILD, including patients with lcSSc. Thus, the SENSCIS
trial and its open-label extension, SENSCIS-ON, provide an
opportunity to investigate the course of ILD and the effects of
treatment specifically among patients with lcSSc.

Methods
Trial designs

The design of the SENSCIS trial (NCT02597933) has been
described and the protocol is publicly available [16]. Briefly,
patients had SSc with first non-Raynaud symptom in the prior
�7 years, an extent of fibrotic ILD �10% on HRCT (based

on assessment of the whole lung), FVC �40% predicted, and
diffusion capacity of the lung for carbon monoxide (DLCO)
30–89% predicted. Patients taking prednisone �10 mg/day
and/or stable therapy with mycophenolate or methotrexate
for �6 months were allowed to participate. Patients were ran-
domized to receive nintedanib 150 mg twice daily (bid) or pla-
cebo stratified by the presence of anti-topoisomerase I
antibody (ATA). Patients remained on blinded treatment until
the last patient had reached week 52 but for �100 weeks.

Patients who completed the SENSCIS trial on treatment
and attended a follow-up visit 28 days later, or who com-
pleted a drug–drug interaction study of nintedanib plus oral
contraceptive in female patients with SSc-ILD, in which ninte-
danib was given for �14–28 days [17], were eligible to enter
SENSCIS-ON (NCT03313180), in which all patients received
open-label nintedanib [18]. In both the parent trials and in
SENSCIS-ON, dose reductions to 100 mg bid and treatment
interruptions were permitted to manage adverse events.

The trials complied with the protocol, the principles of the
Declaration of Helsinki and the Harmonised Tripartite Guideline
for Good Clinical Practice of the International Conference on
Harmonisation. The trials were approved by an independent
ethics committee or institutional review board at every site.
Patients provided written informed consent before trial entry.

Outcomes

We report analyses in patients with lcSSc in SENSCIS and
SENSCIS-ON. Patients were classified as having lcSSc or
dcSSc by the investigators at screening of the parent trial.
There were no protocol-defined criteria for the classification
of lcSSc or dcSSc, but the investigators were trained on how
to obtain a modified Rodnan skin score (mRSS) and informed
how to classify patients as having lcSSc or dcSSc.

In the SENSCIS trial, we analysed the rate of decline in
FVC (ml/year) over 52 weeks in all patients with lcSSc and in
subgroups by baseline characteristics; the change from base-
line in FVC (ml) at week 52; the proportions of patients with
relative declines in FVC (ml) >5% and >10% and absolute
declines in FVC >5% and >10% predicted at week 52; the
time to absolute decline in FVC �10% predicted or death
over 52 weeks; and the change in St George’s Respiratory
Questionnaire (SGRQ) total score [19] at week 52. In
SENSCIS-ON, we analysed the change from baseline of
SENSCIS-ON in FVC (ml) at week 52 and the proportions of
patients with relative declines in FVC (ml) >5% and >10%
and absolute declines in FVC >5% and >10% predicted at
week 52.

Analyses

Except for the rate of decline in FVC over 52 weeks in sub-
groups by baseline characteristics in the SENSCIS trial, the
data in patients with lcSSc came from analyses performed in
subgroups based on SSc subtype (lcSSc vs dcSSc) and the
models included effects for SSc subtype. The rate of decline in
FVC (ml/year) over 52 weeks in patients with lcSSc in the
SENSCIS trial was analysed using a linear mixed-effects re-
gression model (with random slopes and intercepts) with fixed
categorical effects of ATA status and sex, fixed continuous
effects of baseline FVC (ml), age and height and including
baseline-by-time, treatment-by-subgroup (lcSSc vs dcSSc) and
treatment-by-subgroup-by-time interaction terms. A similar
model was used to assess the rate of decline in FVC (ml/year)
over 52 weeks in subgroups by baseline characteristics, but
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with each baseline characteristic (instead of lcSSc vs dcSSc) in-
cluded as the subgroup effect. Interaction tests were applied
to assess potential heterogeneity in the effect of nintedanib
among the subgroups, with no adjustment for multiple test-
ing. The change in FVC (ml) at week 52 was based on ob-
served data from patients with data at week 52 and is
presented descriptively.

The proportions of patients with relative declines in FVC
(ml) >5% and >10% and absolute declines in FVC >5% and
>10% predicted at week 52 of the SENSCIS trial were ana-
lysed using a logistic regression model including terms for
treatment, ATA status, subgroup (lcSSc vs dcSSc) and
treatment-by-subgroup interaction. Missing values were im-
puted using a worst value carried forward approach. Odds ra-
tios were estimated for the effect of treatment. The
proportions of patients with relative declines in FVC (ml)
>5% and >10% and absolute declines in FVC >5% and
>10% predicted at week 52 of the SENSCIS-ON trial were
based on observed data from patients with data at week 52
and are presented descriptively.

The time to absolute decline in FVC �10% predicted or
death in the SENSCIS trial was assessed using a Cox regres-
sion model with terms for treatment, ATA status, subgroup
(lcSSc vs dcSSc) and treatment-by-subgroup interaction.
Change in SGRQ total score at week 52 of the SENSCIS trial
was assessed using a mixed model for repeated measures with
fixed categorical effects of ATA status, visit and treatment-by-
subgroup (lcSSc vs dcSSc)-by-visit interaction and a fixed con-
tinuous effect of baseline SGRQ total score-by-visit. Data on
adverse events in both trials are presented descriptively.

Analyses of data from SENSCIS-ON were performed in
patients who had received nintedanib in the SENSCIS trial
(‘continued nintedanib’ group) and in patients who received
placebo in the SENSCIS trial and initiated nintedanib in
SENSCIS-ON or who had received nintedanib for a short pe-
riod in the drug–drug interaction study (‘initiated nintedanib’
group). These analyses were conducted post hoc except for
the following analyses of data from the SENSCIS trial by SSc
subtype: rate of decline in FVC over 52 weeks, change in FVC
(ml) at week 52, and adverse events.

Results
Patients with lcSSc in the SENSCIS trial

A total of 277 patients with lcSSc were treated in the
SENSCIS trial (135 with nintedanib, 142 with placebo). Most
patients (73.6%) were female. At baseline, mean (S.D.) age
was 56.2 (11.7) years and mean time since first non-Raynaud
symptom was 3.1 (1.7) years. Modified Rodnan skin score
was 5.2 (4.1), 78.0% of patients were ANA positive, 51.3%
were ATA positive and 29.2% had elevated inflammatory
markers (based on C-reactive protein and/or platelet levels)
(Table 1). The mean extent of fibrotic ILD on HRCT was
35.7 (21.2)%. Mean FVC was 74.8 (16.8)% predicted.
Approximately 45% of patients were taking mycophenolate
and 45% were taking glucocorticoids (Table 1 and
Supplementary Table S1, available at Rheumatology online).

The rate (S.E.) of decline in FVC over 52 weeks in patients
with lcSSc was �74.5 (19.2) ml/year in the placebo group and
�49.1 (19.8) ml/year in the nintedanib group (difference:
25.3 [95% CI �28.9, 79.6] ml/year). Thus nintedanib re-
duced the rate of decline in FVC (ml/year) over 52 weeks by

34% vs placebo. In the placebo group, the rate of decline in
FVC over 52 weeks in patients with lcSSc was numerically
greater in patients who had <3 years since first non-Raynaud
symptom, were ATA negative, had raised inflammatory
markers, or were not taking mycophenolate at baseline
(Fig. 1). No heterogeneity was detected in the effect of ninte-
danib vs placebo on reducing the rate of FVC decline across
subgroups based on baseline characteristics (Fig. 2).

The mean (S.E.) change in FVC at week 52 was �39.1
(22.2) ml in the nintedanib group and �86.4 (21.1) ml in the
placebo group (Fig. 3). The proportions of patients with rela-
tive declines in FVC (ml) >5% and >10% and absolute

Table 1. Baseline characteristics of patients with limited cutaneous

systemic sclerosis and interstitial lung disease in the SENSCIS trial

(n¼ 277)

Characteristic Value

Age, mean (S.D.), years 56.2 (11.7)
Female, n (%) 204 (73.6)
Body mass index, mean (S.D.), kg/m2 26.3 (4.9)
Race, n (%)a

White 182 (65.7)
Asian 78 (28.2)
Black/African American 12 (4.3)
American Indian/Alaska Native/Native

Hawaiian/other Pacific Islander
2 (0.8)

Time since onset of first non-Raynaud
symptom, mean (S.D.), years

3.1 (1.7)

ANA positive, n (%)b 216 (78.0)
ATA positive, n (%)b 142 (51.3)
ARA positive, n (%)b 22 (7.9)
ACA positive, n (%)b 28 (10.1)
mRSS, mean (S.D.) 5.2 (4.1)
Elevated inflammatory markers, n (%)c 81 (29.2)
Extent of fibrotic ILD on HRCT,

mean (S.D.), %d
35.7 (21.2)

Presence of honeycombing on HRCT
(yes/no), n (%)

49 (17.7)

Presence of ground glass opacity on HRCT
(yes/no), n (%)

224 (80.9)

Presence of reticulation on HRCT (yes/no), n (%) 257 (92.8)
FVC, mean (S.D.), % predicted 74.8 (16.8)
DLCO, mean (S.D.), % predictede 52.6 (14.1)
Cough, n (%)f 219 (79.1)
Dyspnoea, n (%)f 194 (70.0)
Internal organ involvement, n (%)g

Peripheral vascular 266 (96.0)
Upper gastrointestinal 194 (70.0)
Cardiovascular 124 (44.8)
Lower gastrointestinal 107 (38.6)
Joint 82 (29.6)
Muscular 63 (22.7)

Taking mycophenolate, n (%) 126 (45.5)

a Data from patients who selected one race. Four patients ticked >1 box.
b Based on historical (local laboratory) information, as reported on the

SSc-related medical history page of the case report form.
c C-reactive protein �6 mg/l and/or platelets �330� 109/l; data were

missing from 23 patients.
d Assessed in whole lung to nearest 5% by central review. Pure (non-

fibrotic) ground glass opacity was not included.
e Corrected for haemoglobin; data were missing from two patients.
f Based on responses to SGRQ. Patients who ticked boxes for ‘most days

a week’, ‘several days a week’ or ‘a few days a month’ in response to the
question ‘Over the last month, I have coughed. . .’ or ‘Over the last month, I
have had shortness of breath. . .’ were counted as having cough/dyspnoea.

g Based on SSc-related medical history as reported in case report form.
ARA: anti-RNA polymerase III antibody; ATA: anti-topoisomerase I
antibody; DLCO: diffusing capacity of the lungs for carbon monoxide; FVC:
forced vital capacity; HRCT: high-resolution CT; mRSS: modified Rodnan
skin score; SGRQ: St George’s Respiratory Questionnaire.
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declines in FVC >5% and >10% predicted at week 52 were
similar or lower in patients who received nintedanib vs pla-
cebo (Table 2). Over 52 weeks, an absolute decline in FVC
�10% predicted or death occurred in 12.6% of patients in
the nintedanib group and 21.8% of patients in the placebo
group (hazard ratio: 0.55 [95% CI 0.30, 0.99]). The adjusted
mean (S.E.) change in SGRQ total score at week 52 was 1.1
(1.3) in the nintedanib group and 0.5 (1.2) in the placebo
group (difference: 0.6 [95% CI �2.9, 4.1]).

The most frequent adverse event was diarrhoea, which was
reported in 77.0% and 30.3% of the nintedanib and placebo
groups, respectively, over 52 weeks (Table 3). Over 52 weeks,
55 patients (40.7%) in the nintedanib group and five patients

(3.5%) in the placebo group had �1 dose reduction and 51
patients (37.8%) in the nintedanib group and 15 patients
(10.6%) in the placebo group had �1 treatment interruption.
Adverse events led to treatment discontinuation in 18.5% and
8.5% of patients in the nintedanib and placebo groups,
respectively.

Patients with lcSSc in SENSCIS-ON

A total of 225 patients with lcSSc participated in SENSCIS-
ON. Baseline characteristics at entry into SENSCIS-ON were
generally similar between patients who continued and initi-
ated nintedanib (Supplementary Table S2, available at
Rheumatology online).

Figure 1. Rate of decline in forced vital capacity (FVC) (ml/year) over 52weeks in patients with limited cutaneous systemic sclerosis (lcSSc) and interstitial

lung disease in the SENSCIS trial in subgroups by (A) time since first non-Raynaud symptom, (B) anti-topoisomerase I antibody (ATA) status, (C) raised
inflammatory markers, and (D) use of mycophenolate at baseline
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The mean (S.E.) change in FVC from baseline to week 52 of
SENSCIS-ON was �45.1 (19.1) ml in the continued ninteda-
nib group, �41.5 (24.0) ml in the initiated nintedanib group
and �43.3 (15.3) ml in all patients (Fig. 3). Changes in FVC
over 52 weeks in SENSCIS and SENSCIS-ON are shown to-
gether in Supplementary Fig. S1, available at Rheumatology
online. The proportions of patients with relative declines in
FVC (ml) >5% and >10% and absolute declines in FVC
>5% and >10% predicted at week 52 of SENSCIS-ON were
similar between the continued nintedanib group and the

initiated nintedanib group (Supplementary Table S3, available
at Rheumatology online).

Diarrhoea was the most frequent adverse event over 52 weeks
in patients with lcSSc in SENSCIS-ON, reported in 71.4% of
patients who continued nintedanib and 70.1% who initiated
nintedanib (Table 3). Over 52 weeks, 18 patients (18.4%) who
continued nintedanib and 62 patients (48.8%) who initiated
nintedanib had �1 dose reduction and 27 patients (27.6%)
who continued nintedanib and 57 patients (44.9%) who initi-
ated nintedanib had �1 treatment interruption.

Figure 1. (Continued)
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Discussion

The SENSCIS and SENSCIS-ON trials provided an opportu-
nity to investigate the course of ILD in patients with lcSSc.
The patients with lcSSc and ILD enrolled in the SENSCIS trial
had marked fibrosis on HRCT and considerable impairment

in lung function. Despite this, �30% of these patients did not
have dyspnoea and 20% did not have cough. This finding,
which is consistent with analyses of the overall trial popula-
tion [20], highlights that respiratory symptoms may be a late
presentation of SSc-ILD, and supports the screening of all

Figure 2. Rate of decline in forced vital capacity (FVC) (ml/year) over 52weeks in patients with limited cutaneous systemic sclerosis (lcSSc) and interstitial

lung disease in subgroups by baseline characteristics in the SENSCIS trial. aC-reactive protein �6mg/l and/or platelets �330� 109/l. ATA: anti-

topoisomerase I antibody

Figure 3. Change from baseline in forced vital capacity (FVC) (ml) at week 52 in patients with limited cutaneous systemic sclerosis and interstitial lung

disease in the SENSCIS and SENSCIS-ON trials. Based on patients with data at week 52

Table 2. Absolute and relative declines in FVC at week 52 in patients with limited cutaneous systemic sclerosis and interstitial lung disease in the

SENSCIS trial

Nintedanib Placebo

(n¼134) (n¼142)

Relative decline in FVC (ml) >5%, n (%) 41 (30.6) 57 (40.1)
Odds ratio vs placebo (95% CI) 0.66 (0.40, 1.08)

Relative decline in FVC (ml) >10%, n (%) 19 (14.2) 23 (16.2)
Odds ratio vs placebo (95% CI) 0.86 (0.44, 1.66)

Absolute decline in FVC >5% predicted, n (%) 25 (18.7) 40 (28.2)
Odds ratio vs placebo (95% CI) 0.59 (0.33, 1.04)

Absolute decline in FVC >10% predicted, n (%) 12 (9.0) 12 (8.5)
Odds ratio vs placebo (95% CI) 1.06 (0.46, 2.45)

Based on logistic regression. Missing values were imputed using a worst value carried forward approach. FVC: forced vital capacity.
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patients with SSc for ILD at diagnosis, including those with
lcSSc and without respiratory symptoms, as recommended by
experts [21].

There is some evidence to suggest that the risk of ILD pro-
gression is greater in patients with dcSSc than in those with
lcSSc [7, 14], although this has not been observed in all stud-
ies [3, 22]. In the SENSCIS trial, the rate of decline in FVC in
the placebo group was numerically greater in patients with
dcSSc than lcSSc [23]. However, the patients with lcSSc and
ILD still showed substantial loss of FVC, with a mean loss of
86 ml over 52 weeks, and an absolute decline in FVC >5%
predicted observed in 30% of patients in the placebo group.
Analyses of the EUSTAR database have also shown that a
substantial proportion of patients with lcSSc and ILD experi-
ence progression over 1–5 years [3, 14, 24]. These findings in-
dicate that patients with lcSSc may develop progressive
pulmonary fibrosis soon after diagnosis of SSc, highlighting
the importance of close monitoring of patients with SSc-ILD
to ensure that progression can be identified and treated early
[21].

About half of the patients with lcSSc in the SENSCIS trial
were ATA positive. This a higher proportion than observed in
registries and nationwide cohorts of patients with SSc [3–5,
24, 25] and SSc-ILD [8]. This might reflect a bias for enrol-
ment into a clinical trial of patients with lcSSc whose ILD was
severe or progressing, or who were deemed at greater risk of
progression. Among patients with lcSSc, we detected no het-
erogeneity in the effect of nintedanib on reducing the rate of
FVC decline between patients who were ATA-positive vs
ATA-negative, consistent with analyses of the overall trial
population [23]. About 22% of the patients with lcSSc and
ILD in the SENSCIS trial were ANA-negative, a higher pro-
portion than the 4–12% of patients with lcSSc reported to be
ANA-negative in registries and other cohorts of patients with

SSc [2–4, 24, 25] and SSc-ILD [8]. The reason for this obser-
vation is unclear.

Similar to the overall SENSCIS trial population, about half of
the patients with lcSSc in the SENSCIS trial were taking myco-
phenolate at baseline. We detected no heterogeneity in the effect
of nintedanib on reducing the rate of FVC decline between
patients with lcSSc taking and not taking mycophenolate, con-
sistent with analyses in the overall trial population [26]. Also
consistent with analyses of the overall trial population [16, 23],
among patients with lcSSc, no heterogeneity was detected in the
effect of nintedanib on reducing the rate of FVC decline in sub-
groups based on sex, age or race, suggesting that the relative ef-
fect of nintedanib was consistent across these subgroups.

Over 52 weeks of the SENSCIS trial, there was no meaningful
change in mean SGRQ total score in either treatment group
[16]. Results observed in the subgroup of patients with lcSSc
were consistent with the overall population. However, previous
analyses of data from the SENSCIS trial suggest that meaningful
changes in patient-reported outcomes could be detected in
patients with large changes in FVC over 52 weeks, suggesting
that slowing decline in lung function in patients with SSc-ILD
may help to preserve quality of life in the long term [27].

Among patients with lcSSc, the change in FVC over
52 weeks of SENSCIS-ON was similar to the change in FVC
over 52 weeks observed in patients with lcSSc who received
nintedanib in the SENSCIS trial (�43.3 and �39.1 ml, re-
spectively), suggesting a sustained benefit of nintedanib on
slowing the progression of SSc-ILD. Consistent with the
data from the overall population [18], the adverse event pro-
file of nintedanib in patients with lcSSc over longer-term use
in SENSCIS-ON was consistent with that reported over
52 weeks in the SENSCIS trial. These data are important
given the limited longitudinal data on the treatment of
patients with lcSSc-ILD.

Table 3. Adverse events in patients with limited cutaneous systemic sclerosis and interstitial lung disease in the SENSCIS and SENSCIS-ON trials

SENSCIS SENSCIS-ON

Nintedanib Placebo Continued nintedanib Initiated nintedanib

(n¼135) (n¼142) (n¼98) (n¼127)

Any adverse event(s) 134 (99.3) 138 (97.2) 96 (98.0) 125 (98.4)
Most frequent adverse eventsa

Diarrhoea 104 (77.0) 43 (30.3) 70 (71.4) 89 (70.1)
Nausea 45 (33.3) 20 (14.1) 19 (19.4) 32 (25.2)
Nasopharyngitis 21 (15.6) 29 (20.4) 18 (18.4) 23 (18.1)
Vomiting 33 (24.4) 16 (11.3) 15 (15.3) 31 (24.4)
Cough 17 (12.6) 25 (17.6) 13 (13.3) 8 (6.3)
Upper respiratory tract infection 18 (13.3) 19 (13.4) 13 (13.3) 18 (14.2)
Skin ulcer 11 (8.1) 18 (12.7) 11 (11.2) 14 (11.0)
Abdominal pain 12 (8.9) 16 (11.3) 2 (2.0) 12 (9.4)
Weight decreased 20 (14.8) 7 (4.9) 7 (7.1) 10 (7.9)
Headache 17 (12.6) 8 (5.6) 8 (8.2) 10 (7.9)
Fatigue 16 (11.9) 8 (5.6) 3 (3.1) 10 (7.9)

Hepatic adverse eventsb 23 (17.0) 3 (2.1) 15 (15.3) 24 (18.9)
Adverse event(s) leading to treatment discontinuation 25 (18.5) 12 (8.5) 3 (3.1) 21 (16.5)
Adverse event(s) leading to dose reduction 47 (34.8) 5 (3.5) 17 (17.3) 62 (48.8)
Serious adverse event(s)c 30 (22.2) 26 (18.3) 22 (22.4) 31 (24.4)
Fatal adverse event 2 (1.5) 3 (2.1) 2 (2.0) 0

Data are n (%) of patients with �1 such event reported over 52 weeks (or until 28 days after last trial drug intake for patients who discontinued trial drug
before week 52).

a Adverse events were coded according to preferred terms in MedDRA. Events reported in >10% of patients in any of the groups shown are listed.
b Based on the standardized MedDRA query ‘liver related investigations, signs and symptoms’ (broad definition).
c Adverse events that resulted in death, were life-threatening, resulted in hospitalization or prolongation of hospitalization, resulted in persistent or

clinically significant disability or incapacity, were a congenital anomaly or birth defect, or were deemed serious for any other reason. MedDRA: Medical
Dictionary for Regulatory Activities.
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Strengths of these analyses include the randomized placebo-
controlled design of the SENSCIS trial, the large number of
patients who participated in its open-label extension, and the
standardized collection of data in the setting of clinical trials.
Limitations include that the SENSCIS and SENSCIS-ON trials
were not powered to assess outcomes in patients with lcSSc,
that there was no placebo comparator in SENSCIS-ON, and
that not all patients in the SENSCIS trial continued in
SENSCIS-ON. The classification of dcSSc and lcSSc may vary
across centres and regions and there may have been some
misclassification.

In conclusion, these analyses of data from the SENSCIS trial
indicate that patients with lcSSc may develop progressive pul-
monary fibrosis within a few years of diagnosis of SSc. Over
52 weeks, the rate of decline in FVC in patients with lcSSc and
ILD was lower in patients treated with nintedanib than placebo,
with adverse events that could be managed by most patients.
These findings support the screening of patients with lcSSc for
ILD and the importance of prompt initiation of treatment in
patients with lcSSc-ILD to preserve lung function.

Supplementary material

Supplementary material is available at Rheumatology online.
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To ensure independent interpretation of clinical study results
and enable authors to fulfil their role and obligations under
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Funding

This work was supported by Boehringer Ingelheim
International GmbH (BI). The authors did not receive pay-
ment for development of this manuscript.

Disclosure statement: Yannick Allanore reports consulting
fees from Boehringer Ingelheim (BI) and Sanofi; fees for
speaking from AbbVie, BI, Janssen; and has participated on
Data Safety Monitoring Boards or Advisory Boards for BI,
Chemomab, Curzion, Medsenic, Menarini, Prometheus,
Sanofi. Dinesh Khanna reports grants from Bristol Myers
Squibb, Horizon Therapeutics, Pfizer; consulting fees from
AbbVie, BI, Bristol Myers Squibb, CSL Behring, Genentech,
Horizon Therapeutics, Janssen, Prometheus, Talaris, Theraly;
fees for speaking from AbbVie, BI, CSL Behring, Genentech,
Horizon Therapeutics, Janssen; has received royalties or licen-
ces for the University of California Los Angeles Scleroderma
Clinical Trials Consortium (SCTC) Gastrointestinal Tract in-
strument 2.0; holds a leadership or fiduciary role with Eicos;
and owns stock in Eicos. Vanessa Smith reports grants paid to
her institution from the Belgian Fund for Scientific Research
in Rheumatic Diseases, BI, Janssen-Cilag, Research

Foundation Flanders; consulting fees and fees for speaking
paid to her and to her institution from BI and Janssen-Cilag;
fees for speaking from Galapagos; support for travel from BI;
fees for advisory board participation paid to her institution by
Janssen-Cilag; she holds unpaid roles on ACR and EULAR
study groups. Martin Aringer reports consulting fees for advi-
sory boards and fees for lectures from BI and Roche. Anna-
Maria Hoffmann-Vold reports grants from BI and Janssen;
consulting fees from Arxx Therapeutics, Bayer, BI,
Genentech, Janssen, Lilly, Medscape, Merck Sharp &
Dohme, Roche; fees for speaking from Arxx Therapeutics,
Bayer, BI, Janssen, Lilly, Medscape, Merck Sharp & Dohme,
Roche; support for travel from BI, Medscape, Roche; she
serves on the EULAR Quality of Care Committee, is the
CTD-ILD ERS/EULAR convenor, and is the EULAR study
group leader on the lung in rheumatic and musculoskeletal
diseases. Masataka Kuwana reports grants paid to his institu-
tion from BI, MBL, Ono; royalties or licences from MBL; con-
sulting fees from Argenx, AstraZeneca, BI, Chugai, Corbus,
GlaxoSmithKline, Horizon Therapeutics, Kissei, Mochida;
and fees for speaking from AbbVie, Asahi Kasei Pharma,
Astellas, BI, Chugai, Eisai, Janssen, Mitsubishi Tanabe, Ono.
He was a member of the SENSCIS trial Steering Committee.
Peter A. Merkel reports grants and consulting fees from
AstraZeneca, BI, Bristol Myers Squibb, ChemoCentryx, CSL
Behring, Dynacure, EMD Serono, Forbius, GlaxoSmithKline,
Immagene, InflaRx, Janssen, Jubilant, Kyverna, Magenta,
MiroBio, Mitsubishi Tanabe, Neutrolis, Novartis, NS
Pharma, Otsuka, Q32 Bio, Regeneron, Sparrow, Takeda; roy-
alties or licences from UpToDate; support for travel from
ChemoCentryx; and owns stock in Kyverna. Christian Stock
and Steven Sambevski are employees of BI. Christopher P.
Denton reports grants from Arxx Therapeutics, CSL Behring,
GlaxoSmithKline, Inventiva, Servier; consulting fees from
AbbVie, Acceleron, Bayer, BI, Corbus, CSL Behring,
GlaxoSmithKline, Horizon Therapeutics, Inventiva, Roche,
Sanofi; and fees for speaking from BI, Corbus, Janssen.

Acknowledgements

We thank the patients who participated in the SENSCIS and
SENSCIS-ON trials. The SENSCIS and SENSCIS-ON trials
were supported by Boehringer Ingelheim International GmbH
(BI). The authors meet criteria for authorship as recom-
mended by the International Committee of Medical Journal
Editors (ICMJE). The authors did not receive payment for de-
velopment of this manuscript. Elizabeth Ng and Wendy
Morris of FleishmanHillard, London, UK, provided medical
writing assistance, which was contracted and funded by BI. BI
was given the opportunity to review the manuscript for medi-
cal and scientific accuracy as well as intellectual property
considerations.

References

1. van den Hoogen F, Khanna D, Fransen J et al. 2013 classification

criteria for systemic sclerosis: an American College of

Rheumatology/European League against Rheumatism collabora-

tive initiative. Arthritis Rheum 2013;65:2737–47.
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