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ABSTRACT
Objectives In the SENSCIS trial in patients with 
systemic sclerosis- associated interstitial lung disease 
(SSc- ILD), nintedanib reduced the rate of decline in 
forced vital capacity (FVC) versus placebo, with adverse 
events that were manageable for most patients. An 
open- label extension trial, SENSCIS- ON, is assessing 
safety and FVC decline during longer term nintedanib 
treatment.
Methods Patients who completed the SENSCIS trial or 
a drug–drug interaction (DDI) study of nintedanib and 
oral contraceptive on treatment were eligible to enter 
SENSCIS- ON. Adverse events and changes in FVC over 
52 weeks of SENSCIS- ON were assessed in patients 
who received nintedanib in SENSCIS and continued 
nintedanib in SENSCIS- ON (’continued nintedanib’ 
group) and in patients who received placebo in SENSCIS 
and initiated nintedanib in SENSCIS- ON or who received 
nintedanib for ≤28 days in the DDI study (’initiated 
nintedanib’ group).
Results There were 197 patients in the continued 
nintedanib group and 247 in the initiated nintedanib 
group. Diarrhoea was reported in 68.0% and 68.8% of 
patients in these groups, respectively. Adverse events 
led to discontinuation of nintedanib in 4.6% and 21.5% 
of the continued nintedanib and initiated nintedanib 
groups, respectively. Mean (SE) changes in FVC from 
baseline to week 52 of SENSCIS- ON were −58.3 (15.5) 
mL in the continued nintedanib group and −44.0 (16.2) 
mL in the initiated nintedanib group.
Conclusions The safety profile of nintedanib over 
52 weeks of SENSCIS- ON was consistent with that 
reported in SENSCIS. The change in FVC over 52 weeks 
of SENSCIS- ON was similar to that observed in the 
nintedanib group of SENSCIS.

INTRODUCTION
Systemic sclerosis is a heterogeneous autoimmune 
disease characterised by multiorgan vascular and 
fibrotic abnormalities.1 Interstitial lung disease 
(ILD) is a common manifestation of SSc, which 
most frequently develops early in the disease 
course.2 Systemic sclerosis- associated ILD (SSc- 
ILD) has a variable course and in some patients 
becomes progressive, characterised by an increase 
in fibrotic abnormalities on high- resolution CT 
(HRCT), a decline in forced vital capacity (FVC) 

and premature death.3 4 A decline in FVC in patients 
with SSc- ILD is predictive of mortality.3 5 6 There is 
no established algorithm to inform when pharma-
cotherapy for SSc- ILD should be initiated or which 
therapy should be used. Treatment decisions should 
be made on a case- by- case basis, taking into account 
the severity of ILD, risk factors for progression, 
other manifestations of SSc and the patient’s pref-
erences.7 8

Nintedanib, a tyrosine kinase inhibitor with anti- 
inflammatory and antifibrotic properties,9 has been 
licensed for the treatment of SSc- ILD as well as for 
the treatment of idiopathic pulmonary fibrosis (IPF) 
and other chronic fibrosing ILDs with a progressive 
phenotype. The efficacy and safety of nintedanib 
in patients with SSc- ILD were investigated in the 
SENSCIS trial, in which patients were randomised 
to receive nintedanib or placebo until the last patient 
had reached week 52 but for a maximum of 100 
weeks.10 Over 52 weeks, nintedanib reduced the 
rate of decline in FVC (mL/year) by 44% compared 
with placebo, with an adverse event profile char-
acterised predominantly by gastrointestinal events, 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ The results of the randomised placebo- 
controlled SENSCIS trial showed that in patients 
with systemic sclerosis- associated interstitial 
lung disease (SSc- ILD), nintedanib reduced the 
rate of decline in forced vital capacity (FVC) 
over 52 weeks.

WHAT THIS STUDY ADDS
 ⇒ The results of this open- label extension study 
show that the safety profile of nintedanib over 
longer term use was consistent with that seen 
in the SENSCIS trial and that the change in FVC 
over 52 weeks of the open- label extension was 
similar to that seen in patients who received 
nintedanib in SENSCIS.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ These findings suggest that nintedanib can be 
used over the long term to slow the progression 
of SSc- ILD and so improve patient outcomes.
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particularly diarrhoea. Data collected over the whole SENSCIS 
trial (up to 100 weeks of treatment) suggested that nintedanib 
provided a sustained benefit on slowing the progression of SSc- 
ILD over 100 weeks, with adverse events that were manageable 
for most patients.11 An open- label extension of SENSCIS, SENS-
CIS- ON, is assessing the safety and tolerability of nintedanib 
over the longer term. Exploratory data on FVC are also 
being collected. Here, we present data from the first year of 
SENSCIS- ON.

METHODS
Trial design
Patients in SENSCIS- ON (NCT03313180) came from two 
parent trials: SENSCIS (NCT02597933) and a drug–drug inter-
action (DDI) study (NCT03675581). SENSCIS enrolled patients 
with SSc- ILD with onset of first non- Raynaud symptom in the 
prior ≤7 years, extent of fibrotic ILD on HRCT ≥10% and 
FVC≥40% predicted.10 Patients receiving prednisone ≤10 mg/
day or equivalent and/or stable therapy with mycophenolate 
or methotrexate for ≥6 months were allowed to participate. 
Patients were randomised to receive nintedanib 150 mg two 
times per day or placebo, stratified by antitopoisomerase I anti-
body status, until the last patient had reached week 52 but for 
≤100 weeks. Patients who completed SENSCIS on treatment 
and attended a follow- up visit 28 days later were eligible to 
participate in SENSCIS- ON. Per protocol, the off- treatment 
period between SENSCIS and SENSCIS- ON was ≤12 weeks.

The DDI study from which patients could enter SENSCIS- ON 
was an open- label study of nintedanib plus oral contraceptive 
(Microgynon; ethinylestradiol and levonorgestrel) in female 
patients with SSc- ILD.12 Patients receiving prednisone ≤10 mg/
day or equivalent and/or stable therapy with methotrexate for 
≥6 months were allowed to participate. Treatment with myco-
phenolate ≤2 weeks prior to the start of the study was not 
permitted. Patients received nintedanib 150 mg two times per 
day over a period of ≥14 days to approximately 28 days. Per 
protocol, the off- treatment period between this study and SENS-
CIS- ON was ≤7 days.

In both SENSCIS and the DDI study, dose reductions to 
100 mg two times per day were permitted to manage adverse 
events and dose could be increased back to 150 mg two times 
per day once the adverse event had resolved. Treatment could be 
interrupted for ≤4 weeks or ≤8 weeks to manage adverse events 
considered to be related to study drug, or not related to study 
drug, respectively. Patients receiving nintedanib or placebo at a 
dose of 150 mg two times per day at the end of the parent study 
received nintedanib 150 mg two times per day in SENSCIS- ON. 
Patients receiving nintedanib or placebo at a dose of 100 mg 
two times per day at the end of the parent study could receive 
nintedanib 100 mg two times per day or 150 mg two times per 
day in SENSCIS- ON. In SENSCIS- ON, nintedanib dose reduc-
tions from 150 mg two times per day to 100 mg two times per 
day were permitted, and treatment could be interrupted for ≤4 
weeks or ≤12 weeks to manage adverse events considered to 
be related to study drug, or not related to study drug, respec-
tively. FVC was assessed at baseline and at weeks 4, 12, 24, 36 
and 52, using sponsor- supplied spirometers, in accordance with 
American Thoracic Society/European Respiratory Society guide-
lines.13 FVC measurements were centrally reviewed.

SENSCIS- ON is being carried out in compliance with the 
protocol and in accordance with the principles of the Declara-
tion of Helsinki, the International Council for Harmonisation 
Harmonised Tripartite Guideline for Good Clinical Practice, 

applicable regulatory requirements and standard operating 
procedures. Patients provided written informed consent prior to 
entry into the trial.

Exclusion criteria
Patients with aspartate aminotransferase or alanine aminotrans-
ferase >3 times the upper limit of normal (ULN) or bilirubin 
>2 times the ULN were excluded from SENSCIS- ON, as were 
patients at risk of bleeding and patients with major thromboem-
bolic events following completion of the parent trial. A complete 
list of the exclusion criteria is provided in the supplemental 
material.

Endpoints
Adverse events, reported irrespective of causality, with onset 
from the first drug intake to week 52 (or to the last drug intake 
plus 7 days for patients who prematurely discontinued treat-
ment) were coded using the Medical Dictionary for Regulatory 
Activities V.22.1. Serious adverse events were defined as adverse 
events that resulted in death, were life threatening, resulted in 
hospitalisation or prolongation of hospitalisation, resulted in 
persistent or clinically significant disability or incapacity, were 
a congenital anomaly or birth defect or were deemed serious 
for any other reason. Recommendations for the management 
of diarrhoea and liver enzyme elevations were provided to the 
investigators.14 Efficacy endpoints assessed at week 52 included 
absolute change from baseline in FVC (mL); the proportions of 
patients with relative categorical increase and decline in FVC 
(mL); the cumulative distribution of patients by absolute change 
from baseline in FVC % predicted; and changes from baseline in 
the modified Rodnan skin score (mRSS), St. George’s Respiratory 
Questionnaire (SGRQ) total score and University of California 
Los Angeles (UCLA) Scleroderma Clinical Trial Consortium 
Gastrointestinal Tract (UCLA SCTC GIT) V.2.0 instrument total 
score. The mRSS measures skin thickness based on palpation 
of 17 areas, each rated on a scale of 0–3, with higher scores 
indicating worse skin thickening.15 The SGRQ is a measure of 
health- related quality of life (HRQL) in patients with respiratory 
diseases and comprises three domains: impact, symptoms and 
activity.16 Each domain score and the total score are scaled from 
0 to 100, with higher scores indicating worse HRQL. The UCLA 
SCTC GIT instrument V.2.0 comprises seven scales measuring 
the severity and impact of gastrointestinal symptoms: reflux, 
distension or bloating, faecal soilage, diarrhoea, constipation, 
emotional well- being, social functioning.17 Each scale is scored 
from 0 to 3 except for diarrhoea (0 to 2) and constipation (0 to 
2.5). The total score, derived as the mean of the scores for the 
scales except constipation, ranges from 0 to 2.83, with higher 
scores indicating worse symptoms.

Analyses
Analyses were conducted in patients who had received 
nintedanib in SENSCIS and continued nintedanib in SENS-
CIS- ON (‘continued nintedanib’ group), and in patients who 
had received placebo in SENSCIS and initiated nintedanib in 
SENSCIS- ON or who had received nintedanib for a brief period 
in the DDI study (‘initiated nintedanib’ group). All analyses were 
descriptive and conducted in patients who received ≥1 dose of 
trial medication. Changes from baseline in each endpoint were 
based on observed data available at the respective time point. 
The cumulative distribution of patients by absolute change from 
baseline in FVC % predicted was determined post hoc based 
on the worst observation carried forward method. In post hoc 

 on M
ay 21, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard-2022-222564 on 16 A
ugust 2022. D

ow
nloaded from

 

http://ard.bmj.com/


3Allanore Y, et al. Ann Rheum Dis 2022;0:1–8. doi:10.1136/annrheumdis-2022-222564

Systemic sclerosis

analyses, adverse events and absolute change from baseline in 
FVC (mL) at week 52 were analysed in subgroups by mycophe-
nolate use at the start of SENSCIS- ON.

RESULTS
Patients
Of the 473 patients who completed SENSCIS (n=456) or 
the DDI study (n=17) on treatment, 444 (93.9%) entered 
SENSCIS- ON. There were 197 patients in the continued 
nintedanib group and 247 patients (231 from SENSCIS, 16 
from the DDI study) in the initiated nintedanib group. Base-
line characteristics at entry into SENSCIS- ON were gener-
ally similar between patients who continued and initiated 
nintedanib (table 1). The majority of patients were women 

(75.5%) and white (69.4%); mean (SD) FVC at baseline was 
70.6 (18.0) % predicted; 232 patients (52.3%) were taking 
mycophenolate. Baseline characteristics at entry into SENS-
CIS- ON in subgroups by mycophenolate use are shown in 
online supplemental table S1. In the continued nintedanib 
and initiated nintedanib groups, respectively, 13 (6.6%) and 
51 (20.6%) patients permanently discontinued nintedanib 
before week 52 (figure 1).

Exposure
Due to the trial design, the patients rolled over from SENSCIS 
into SENSCIS- ON had received different exposures to trial 
drug in SENSCIS (52–100 weeks). The median (minimum 
and maximum) off- treatment period between SENSCIS 
and SENSCIS- ON was 44 (26 and 88) days in patients who 
continued nintedanib in SENSCIS- ON and 49 (24 and 140) 
days in patients who initiated nintedanib in SENSCIS- ON. 
The median (minimum and maximum) off- treatment period 
between the DDI study and SENSCIS- ON was 8 (6 and 37) 
days. Median (minimum and maximum) exposure over 52 
weeks in SENSCIS- ON was 13.8 (0.2, 13.8) months in the 
continued nintedanib group and 13.8 (0.0 and 13.8) months 
in the initiated nintedanib group. Total median (minimum 
and maximum) exposure to nintedanib across both SENSCIS 
and SENSCIS- ON was 29.5 (12.8 and 37.0) months. Among 
those in the continued nintedanib group, 54 patients 
(27.4%) had >36 months’ exposure to nintedanib across 
both SENSCIS and SENSCIS- ON.

Adverse events and dose adjustments
Adverse events are shown in table 2. Diarrhoea was the most 
frequent adverse event, reported in 134 patients (68.0%) 
who continued nintedanib and 170 patients (68.8%) who 
initiated nintedanib. In the continued nintedanib and initi-
ated nintedanib groups, respectively, the worst diarrhoea 
event was mild or moderate in intensity in 99.3% and 95.3% 
of the patients who had diarrhoea. Among patients who 
experienced diarrhoea, 3 (2.2%) and 17 (10.0%) patients 
who continued and initiated nintedanib, respectively, perma-
nently discontinued nintedanib due to diarrhoea. Liver test 

Table 1 Baseline characteristics of patients at inclusion in SENSCIS- 
ON

Continued nintedanib 
(n=197)

Initiated 
nintedanib 
(n=247)

Female, n (%) 148 (75.1) 187 (75.7)

Age, years, mean (SD) 55.8 (11.3) 54.4 (12.3)

Weight, kg, mean (SD) 68.0 (15.2) 70.7 (16.6)

Body mass index, kg/m2, mean (SD) 25.4 (4.6) 26.1 (5.2)

Race, n (%)

  White 142 (72.1) 166 (67.2)

  Asian 42 (21.3) 68 (27.5)

  Black or African- American 9 (4.6) 9 (3.6)

  Other 4 (2.0) 4 (1.6)

FVC, mL, mean (SD) 2379 (754) 2443 (814)

FVC, % predicted, mean (SD) 70.4 (18.1) 70.8 (17.9)

mRSS, mean (SD) 8.5 (7.7) 8.8 (7.8)

SGRQ total score, mean (SD) 41.5 (20.6) 37.8 (21.9)

UCLA SCTC GIT total score, mean 
(SD)

0.33 (0.33) 0.33 (0.34)

Taking mycophenolate, n (%) 105 (53.3) 127 (51.4)

FVC, forced vital capacity; SGRQ, St. George’s Respiratory Questionnaire; UCLA, 
University of California Los Angeles; UCLA SCTC GIT, UCLA Scleroderma Clinical Trial 
Consortium Gastrointestinal Tract.

Figure 1 Disposition of patients in SENSCIS- ON.
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abnormalities were reported in 22 (11.2%) and 48 (19.4%) 
patients who continued and initiated nintedanib, respectively. 
Bleeding and cardiovascular adverse events are summarised 
in online supplemental table S2.

Serious adverse events were reported in 42 (21.3%) and 
60 (24.3%) patients in the continued nintedanib and initi-
ated nintedanib groups, respectively. The most frequent 
serious adverse event was pneumonia, reported in 8 
(4.1%) and 4 (1.6%) patients who continued and initiated 
nintedanib, respectively (online supplemental table S3). The 
adverse event profile of nintedanib was generally similar 
in subgroups by mycophenolate use at the start of SENS-
CIS- ON (online supplemental table S4). Among patients who 
continued nintedanib, upper respiratory tract infections were 
more frequent (17.1% vs 9.8%) and vomiting less frequent 
(10.5% vs 17.4%) in the subgroup taking mycophenolate. 
Among patients who initiated nintedanib, nasopharyngitis 
was less frequent in patients taking mycophenolate (10.2% 
vs 16.7%). Cough was more frequent in the subgroup taking 
mycophenolate both among those who continued (15.2% vs 
8.7%) and initiated (11.8% vs 5.0%) nintedanib. Liver test 
abnormalities were less frequent in patients taking mycophe-
nolate both among those who continued (3.8% vs 19.6%) 
and initiated (13.4% vs 25.8%) nintedanib.

Among patients who continued and initiated nintedanib 
in SENSCIS- ON, respectively, 36 (18.3%) and 122 (49.4%) 
had≥1 dose reduction and 55 (27.9%) and 104 (42.1%) 

had ≥1 treatment interruption. Among those who had 
≥1 dose reduction, nine patients (25.0%) in the continued 
nintedanib group and eight patients (6.6%) in the initiated 
nintedanib group had ≥1 dose increase to 150 mg two times 
per day. Adverse events led to permanent discontinuation of 
nintedanib in nine patients (4.6%) who continued nintedanib 
and 53 patients (21.5%) who initiated nintedanib.

Forced vital capacity
In total, 176 (89.3%) and 171 (69.2%) patients in the 
continued nintedanib and initiated nintedanib groups, 
respectively, had FVC data available at baseline and week 52. 
Mean (SE) changes in FVC from baseline to week 52 of SENS-
CIS- ON were −58.3 (15.5) mL in patients who continued 
nintedanib, −44.0 (16.2) mL in patients who initiated 
nintedanib and −51.3 (11.2) mL in all patients (figure 2). 
Changes in FVC over time in patients who continued and 
initiated nintedanib in SENSCIS- ON are shown in figure 3. 
Changes in FVC over time in SENSCIS and SENSCIS- ON are 
shown together in online supplemental figure S1. Changes 
in FVC over time based on pooled data from SENSCIS and 
SENSCIS- ON are shown in figure 4.

As patients remained in the SENSCIS trial until the last 
patient had reached week 52, the last few patients enrolled 
were treated for only 52 weeks in SENSCIS before transi-
tioning into SENSCIS- ON. Thus, in the pooled analysis of 
changes in FVC over time, data after week 52 included data 
from patients treated with nintedanib or placebo in SENSCIS 
and patients treated with nintedanib in SENSCIS- ON. Of the 
patients who had FVC data available at baseline and at week 
52, 13.6% of patients who continued nintedanib and 17.0% 
of patients who initiated nintedanib had an improvement 
in FVC (mL) ≥5% between baseline and week 52 of SENS-
CIS- ON (figure 5). A relative decline in FVC (mL) of >5% 
from baseline to week 52 of SENSCIS- ON was observed in 
38.6% of patients who continued nintedanib and 29.2% of 
patients who initiated nintedanib; a relative decline in FVC 
(mL) of >10% occurred in 17.6% of patients who continued 
nintedanib and 12.9% of patients who initiated nintedanib. 
The cumulative distribution of patients by absolute change in 
FVC % predicted from baseline to week 52 of SENSCIS- ON is 
shown in online supplemental figure S2. Mean (SE) changes in 

Table 2 Adverse events (reported irrespective of causality) in SENSCIS and SENSCIS- ON

SENSCIS SENSCIS- ON

Nintedanib
(n=288)

Placebo
(n=288) Continued nintedanib (n=197) Initiated nintedanib (n=247)

Diarrhoea 218 (75.7) 91 (31.6) 134 (68.0) 170 (68.8)

Nausea 91 (31.6) 39 (13.5) 32 (16.2) 60 (24.3)

Vomiting 71 (24.7) 30 (10.4) 27 (13.7) 53 (21.5)

Skin ulcer 53 (18.4) 50 (17.4) 36 (18.3) 43 (17.4)

Nasopharyngitis 36 (12.5) 49 (17.0) 28 (14.2) 33 (13.4)

Upper respiratory tract infection 33 (11.5) 35 (12.2) 27 (13.7) 26 (10.5)

Cough 34 (11.8) 52 (18.1) 24 (12.2) 21 (8.5)

Weight decreased 34 (11.8) 12 (4.2) 14 (7.1) 26 (10.5)

Abdominal pain 33 (11.5) 21 (7.3) 6 (3.0) 33 (13.4)

Liver test abnormalities 40 (13.9) 9 (3.1) 22 (11.2) 48 (19.4)

Adverse events were coded according to preferred terms in the Medical Dictionary for Regulatory Activities (MedDRA). Adverse events are shown based on single preferred terms 
except for ‘liver test abnormalities’, which was based on the standardised MedDRA query ‘liver related investigations, signs and symptoms’ (broad definition). Data are n (%) of 
patients with ≥1 such event reported over 52 weeks (or until 28 days after last drug intake if earlier in SENSCIS or until 7 days after last trial drug intake if earlier in SENSCIS- ON). 
Events reported in >10% of patients in either group in SENSCIS- ON are shown.

Figure 2 Change from baseline in FVC (mL) at week 52 in SENSCIS 
and SENSCIS- ON. Changes were based on data from patients with 
available data at baseline and at week 52. FVC, forced vital capacity.
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FVC in subgroups by mycophenolate use at the start of SENS-
CIS- ON are shown in online supplemental figure S3.

mRSS, SGRQ and UCLA SCTC GIT instrument
Mean (SE) change from baseline in mRSS at week 52 was 
−0.9 (0.2) in the continued nintedanib group (n=180) and 
−1.0 (0.3) in the initiated nintedanib group (n=174).

Mean (SE) change from baseline in SGRQ total score was 
1.37 (0.87) in the continued nintedanib group (n=177) and 
−0.31 (0.91) in the initiated nintedanib group (n=183).

Mean (SE) change from baseline in UCLA SCTC GIT 
instrument total score was 0.28 (0.03) in the continued 
nintedanib group (n=168) and 0.18 (0.03) in the initiated 
nintedanib group (n=162).

Figure 3 Absolute change from baseline in FVC (mL) over time in SENSCIS- ON. Baseline was the last measurement on or before the date of first 
trial drug intake in SENSCIS- ON. FVC, forced vital capacity.

Figure 4 Absolute change from baseline in FVC (mL) in SENSCIS and SENSCIS- ON (pooled). A digital version of this figure with a voiceover 
explaining the data is available at: https://www.globalmedcomms.com/respiratory/SENSCISandSENSCIS-ON. FVC, forced vital capacity.
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DISCUSSION
Data from 52 weeks’ follow- up in SENSCIS- ON showed that 
the adverse event profile of nintedanib over longer term use was 
consistent with that reported over 52 weeks in SENSCIS.10 14 
Among patients who initiated nintedanib in SENSCIS- ON, the 
proportions of patients who had a dose reduction or treatment 
interruption to manage adverse events over 52 weeks were 
similar to those observed in the nintedanib group of SENSCIS.14 
These dose adjustments were less frequent among the patients 
who continued nintedanib in SENSCIS- ON. Permanent discon-
tinuations of nintedanib due to adverse events were also less 
frequent among patients who continued nintedanib in SENS-
CIS- ON than among those who initiated nintedanib in SENS-
CIS- ON or took nintedanib in SENSCIS. It is unclear whether 
the lower frequency of dose adjustments and discontinuations in 
the patients who continued nintedanib in SENSCIS- ON simply 
reflects that patients who were better able to tolerate the drug 
were more likely to have entered and continued in the trial, or 
whether there is improved tolerance to nintedanib with longer- 
term use.

Diarrhoea has consistently been shown to be the most 
frequent side effect of nintedanib in patients with ILDs.10 18 
Mild or moderate diarrhoea was the most frequently reported 
adverse event in SENSCIS- ON. Among patients who initiated 
nintedanib in SENSCIS- ON, 6.9% discontinued nintedanib due 
to diarrhoea over 52 weeks, consistent with the rate observed 
in patients who initiated nintedanib in SENSCIS. Discontinu-
ation of nintedanib due to diarrhoea was less frequent among 
patients who continued nintedanib in SENSCIS- ON (1.5% over 
52 weeks). Mean scores on the UCLA SCTC GIT instrument in 
both the continued nintedanib and initiated nintedanib groups 
suggested that most patients had no or mild gastrointestinal 
symptoms at the start of SENSCIS- ON.17 A small worsening 
in mean UCLA SCTC GIT instrument total score was observed 
over 52 weeks. The adverse event profile of nintedanib was 
generally similar in patients who used nintedanib alone and in 
combination with mycophenolate, although the proportion of 
patients who had cough was higher in patients taking than not 
taking mycophenolate. This is consistent with the product label 
for mycophenolate, which reports cough as a side effect.

The change in FVC over 52 weeks of SENSCIS- ON was 
similar to the change in FVC over 52 weeks in the nintedanib 
group of SENSCIS (−51.3 and −42.7 mL, respectively) and 
much smaller than the change in FVC over 52 weeks in the 

placebo group of SENSCIS (−104.8 mL). Similar proportions of 
nintedanib- treated patients in SENSCIS and SENSCIS- ON had a 
decline in FVC from baseline of >5% and >10% over 52 weeks. 
These data, which suggest a sustained benefit of nintedanib on 
slowing the progression of SSc- ILD, are supported by data from 
the open- label extension of the INPULSIS trials, which suggested 
that the effect of nintedanib on slowing the progression of IPF 
persisted beyond 4 years.19 The reduction in the rate of FVC 
decline provided by nintedanib in patients with SSc- ILD may 
be regarded as clinically meaningful given the disease trajectory 
and the known association between FVC decline and mortality 
in patients with SSc- ILD3 5 6 and other ILDs.20–22 Although the 
SENSCIS and SENSCIS- ON trials were not designed to investi-
gate the effects of combination therapy, we note that the smallest 
decline in FVC over 52 weeks of SENSCIS- ON occurred in 
patients receiving both nintedanib and mycophenolate, consis-
tent with observations in the SENSCIS trial.23 Changes in the 
SGRQ total score in SENSCIS- ON were small, consistent with 
observations from SENSCIS10 and from the INPULSIS trials in 
patients with IPF,24 suggesting that the changes in FVC in SENS-
CIS- ON were not associated with a significant deterioration in 
respiratory symptoms.

Strengths of our analyses include the large cohort of 
patients who participated in SENSCIS- ON and the stan-
dardised collection of FVC measurements. About half of the 
patients who entered SENSCIS- ON were taking mycopheno-
late, increasing the relevance of our findings to clinical prac-
tice. Limitations of our analyses include the lack of a placebo 
group and the gradual loss of patients over the course of the 
trial. There may be selection bias among the patients who 
opted to participate in SENSCIS- ON, that is, these patients 
may have had fewer adverse events or better lung function; 
however, over 90% of patients who completed SENSCIS on 
treatment opted to participate in SENSCIS- ON. Although 
patients who participated in SENSCIS- ON were grouped 
according to their prior treatment, these are not randomised 
groups in SENSCIS- ON, so direct comparisons between 
patients who continued and initiated nintedanib should be 
approached with caution.

In conclusion, these data suggest that continued treatment 
with nintedanib, up to 3 years in duration, had a manageable 
safety and tolerability profile in patients with SSc- ILD. The 
adverse event profile of nintedanib over 52 weeks in SENS-
CIS- ON was consistent with that reported over the 52 weeks 

Figure 5 Proportions of patients with relative increases and declines in FVC (mL) from baseline to week 52 of SENSCIS- ON. Percentages were 
calculated using the number of patients with available data at baseline and at week 52 as the denominator. FVC, forced vital capacity.
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of initial use in SENSCIS. The change in FVC in patients who 
received nintedanib over 52 weeks of SENSCIS- ON was similar 
to the change in FVC in patients who received nintedanib over 
52 weeks in SENSCIS. These findings are consistent with a 
sustained clinically meaningful benefit of nintedanib in slowing 
the progression of SSc- ILD and support the prompt initiation 
of nintedanib in patients with SSc and pulmonary fibrosis.
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