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Abstract

We used data from the SENSCIS and SENSCIS-ON trials to assess decline in forced vital capacity (FVC) in patients
with systemic sclerosis-associated interstitial lung disease (SSc-ILD) who received long-term treatment with
nintedanib and the effect of switching patients from placebo to nintedanib. In the SENSCIS trial, patients were
randomised to receive nintedanib or placebo until the last patient reached week 52 but for <100 weeks. In
SENSCIS-ON, the extension to SENSCIS, all patients received open-label nintedanib. Per protocol, the off-treatment
period between these trials was <12 weeks. We assessed the trajectory of FVC in patients who received nintedanib
in SENSCIS and continued nintedanib in SENSCIS-ON (n=197) and in patients who received placebo in SENSCIS
and initiated nintedanib in SENSCIS-ON (n=231). The last on-treatment measurement in SENSCIS and the baseline
measurement of SENSCIS-ON were considered anchor measurements. In patients who received nintedanib in
SENSCIS, the mean decline in FVC in the 52 weeks prior to the last on-treatment measurement in SENSCIS was
—41.5 mL and the mean decline in FVC from baseline to week 52 of SENSCIS-ON was —58.3 mL. In patients who
received placebo in SENSCIS, the mean decline in FVC in the 52 weeks prior to the last on-treatment measurement
in SENSCIS was —96.8 mL and the mean decline in FVC from baseline to week 52 of SENSCIS-ON (when patients
received nintedanib) was —42.8 mL. These findings illustrate the progressive nature of SSc-ILD and support the
efficacy of nintedanib in slowing decline in lung function over the long term.
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Introduction

Interstitial lung disease (ILD) is a common manifesta-
tion of systemic sclerosis (SSc) [1, 2]. The progression of
SSc-associated ILD (SSc-ILD) may be assessed through
serial measurement of forced vital capacity (FVC) [3, 4].
A decline in FVC in patients with SSc-ILD is associated
with an increased risk of hospitalisation and mortality [1,
5-8].

The SENSCIS trial enrolled patients with SSc and
fibrotic ILD without a requirement for recent progres-
sion [9]. Patients were randomised to receive nintedanib
or placebo. Patients who completed the SENSCIS trial
were eligible to enter an extension trial known as SEN-
SCIS-ON, in which all received open-label nintedanib
[10]. The primary data on adverse events and decline
in FVC in patients treated with nintedanib in SENSCIS
and SENSCIS-ON have been published [9, 10]. It would
be expected that patients who switched from placebo
to open-label nintedanib would then have a similar rate
of decline in FVC as observed in patients initially ran-
domised to receive nintedanib. In this analysis, we used
an anchor-based method to assess the trajectories of FVC
decline in the treatment periods of SENSCIS and SENS-
CIS-ON to investigate FVC decline in patients with SSc-
ILD treated with nintedanib over the longer term and the
effect of switching patients with SSc-ILD from placebo to
nintedanib.

Methods

Patients in the SENSCIS trial had SSc with first non-
Raynaud symptom in the prior<7 years, an extent of
fibrotic ILD on high-resolution computed tomogra-
phy>10%, FVC=>40% predicted and diffusing capacity of
the lung for carbon monoxide (DLco) 30-89% predicted.
Patients were randomised to receive nintedanib 150 mg
twice daily (bid) or placebo, stratified by anti-topoisom-
erase I antibody status. Patients remained on blinded
treatment until the last patient had reached week 52 but
for <100 weeks. Patients who completed the SENSCIS
trial on trial medication and attended a follow-up visit 28
days later were eligible to enter SENSCIS-ON. Per pro-
tocol, the off-treatment period between SENSCIS and
SENSCIS-ON was <12 weeks.

In both SENSCIS and SENSCIS-ON, FVC was mea-
sured using sponsor-supplied spirometers and in accor-
dance with American Thoracic Society/European
Respiratory Society guidelines [11]. FVC was measured
at baseline and at weeks 4, 12, 24, 36, 52, 68, 84 and 100
of both the SENSCIS and SENSCIS-ON trials. FVC was
also measured at weeks 2 and 6 of the SENSCIS trial.

Trajectories of FVC were assessed in two groups:
patients who received nintedanib in SENSCIS and con-
tinued nintedanib in SENSCIS-ON and patients who
received placebo in SENSCIS and initiated nintedanib

Page 2 of 5

in SENSCIS-ON. As the off-treatment period between
SENSCIS and SENSCIS-ON varied between patients, the
change in FVC was calculated based on two anchors. The
last on-treatment measurement in SENSCIS was used as
the anchor to calculate the change in FVC in a backward
direction (i.e. during the on-treatment period of SENS-
CIS) and the baseline measurement in SENSCIS-ON was
used as the anchor to calculate the change in FVC in a
forward direction (i.e.. in SENSCIS-ON) (Fig. 1). This
approach allows a direct comparison between the on-
treatment FVC declines in SENSCIS and SENSCIS-ON.
Analyses were descriptive and based on observed values.

Results

In total, 197 patients received nintedanib in SENSCIS
and continued nintedanib in SENSCIS-ON; 231 patients
received placebo in SENSCIS and initiated nintedanib in
SENSCIS-ON. In patients who received nintedanib in
SENSCIS and continued nintedanib in SENSCIS-ON,
mean (SE) FVC was 72.3 (1.2) % predicted and 2481
(52.8) mL at the start of SENSCIS, 70.9 (1.3) % predicted
and 2430 (55.1) mL at the last on-treatment measure-
ment in SENSCIS, and 70.4 (1.3) % predicted and 2379
(60.3) mL at the start of SENSCIS-ON. In patients who
received placebo in SENSCIS and initiated nintedanib in
SENSCIS-ON, mean (SE) FVC was 73.7 (1.1) % predicted
and 2593 (54.8) mL at the start of SENSCIS, 70.5 (1.1) %
predicted and 2472 (52.4) mL at the last on-treatment
measurement in SENSCIS and 70.2 (1.2) % predicted and
2441 (55.3) mL at the start of SENSCIS-ON. The median
off-treatment period between SENSCIS and SENSCIS-
ON was 44 days in patients who received nintedanib in
SENSCIS and continued nintedanib in SENSCIS-ON and
49 days in patients who received placebo in SENSCIS and
initiated nintedanib in SENSCIS-ON.

In patients who received nintedanib in SENSCIS, the
mean (SE) decline in FVC in the 52 weeks prior to the
last on-treatment measurement in SENSCIS was —41.5
(15.5) mL (n=153) and the mean (SE) decline in FVC
from baseline to week 52 of SENSCIS-ON was —58.3
(15.7) mL (n=173) (Fig. 2a). In this group, the mean (SE)
decline in FVC in the 100 weeks prior to the last on-
treatment measurement in SENSCIS was —103.8 (52.2)
mL (n=26) and the mean (SE) decline in FVC from base-
line to week 100 of SENSCIS-ON was —134.6 (30.1) mL
(n=109) (Fig. 2a).

In patients who received placebo in SENSCIS, the
mean (SE) decline in FVC in the 52 weeks prior to
the last on-treatment measurement in SENSCIS was
-96.8 (14.1) mL (#=189) and the mean (SE) decline in
FVC from baseline to week 52 of SENSCIS-ON (when
patients were receiving nintedanib) was —42.8 (16.2) mL
(n=165) (Fig. 2b). In this group, the mean (SE) decline
in FVC in the 100 weeks prior to the last on-treatment
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*Per-protocol, the off-treatment period between SENSCIS and SENSCIS-ON was <12 weeks. The median off-treatment period between SENSCIS and
SENSCIS-ON was 44 days in patients who received nintedanib in SENSCIS and continued nintedanib in SENSCIS-ON and 49 days in patients who

received placebo in SENSCIS and initiated nintedanib in SENSCIS-ON.

Fig. 1 Measuring the trajectories of FVC in SENSCIS and SENSCIS-ON

measurement in SENSCIS was —204.9 (62.8) mL (n=37)
and the mean (SE) decline in FVC from baseline to week
100 of SENSCIS-ON of —62.2 (27.2) mL (n=91) (Fig. 2b).

Discussion

We assessed the trajectories of FVC in patients with
SSc-ILD in the on-treatment periods of the SENSCIS
and SENSCIS-ON trials. In the SENSCIS trial, consis-
tent with the findings of previous analyses [9, 12-14],
progression of SSc-ILD was observed in both treatment
groups, but the decline in FVC was smaller in the nint-
edanib group than in the placebo group. Among patients
who had received placebo in the SENSCIS trial, the
decline in FVC over 52 weeks following initiation of
open-label nintedanib in SENSCIS-ON was reduced to
a rate of decline that was similar to that observed in the
patients who received nintedanib in the SENSCIS trial,
supporting the efficacy of nintedanib. In patients who
received nintedanib in the SENSCIS trial, the declines in
FVC over 52 weeks in SENSCIS and SENSCIS-ON were
similar, suggesting a continued effect of nintedanib. An
earlier analysis of pooled data from SENSCIS and SEN-
SCIS-ON, in which time zero was regarded as the start
of the SENSCIS trial, also suggested a sustained effect
of nintedanib on slowing decline in FVC [10]. The cur-
rent analysis, which used an anchor-based approach to
account for the variability in the duration of the SENS-
CIS trial and the off-treatment period between the tri-
als, may provide a more comprehensive picture of the

effect of nintedanib, particularly among patients who
received placebo in SENSCIS and initiated nintedanib in
SENSCIS-ON.

Several studies have demonstrated an association
between decline in FVC and mortality in patients with
SSc-ILD [1, 5-8]. The findings of Delphi consensus pan-
els, as well as clinical practice guidelines issued by the
American Thoracic Society (ATS) and American Col-
lege of Rheumatology/American College of Chest Phy-
sicians, highlight the importance of monitoring patients
with SSc-ILD for progression and of taking action to slow
the progression of the disease [3, 4, 15, 16]. The ATS and
ACR guidelines provide conditional recommendations
for the use of nintedanib in patients with SSc-ILD [15,
17]. An international clinical practice guideline issued by
respiratory societies in 2022 provided a conditional rec-
ommendation for the use of nintedanib in patients with
progressive pulmonary fibrosis (other than idiopathic
pulmonary fibrosis) who have failed standard manage-
ment [18]; however, to wait for patients with SSc-ILD to
meet these criteria for progression would miss the oppor-
tunity to treat patients with early and slowly progressing
disease, for whom the benefits of treatment might be the
greatest [19].

Limitations of these analyses include the gradual loss
of patients over the course of the trials. There may have
been selection bias among the patients who participated
in, and continued in, SENSCIS-ON, in that these patients
may have had better lung function or slower progression
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Fig. 2 Trajectories of FVC in SENSCIS and SENSCIS-ON in (a) patients who received nintedanib in SENSCIS and (b) patients who received placebo in

SENSCIS

or been better able to tolerate nintedanib. Comparisons
between patients who continued nintedanib and initiated
nintedanib in SENSCIS-ON should be approached with
caution given that patients were not randomized on entry
into SENSCIS-ON.

In conclusion, the trajectories of decline in FVC in the
SENSCIS and SENSCIS-ON trials illustrate the progres-
sive nature of SSc-ILD in the population studied and

support the efficacy of nintedanib on slowing decline in
lung function in these patients over the longer term.
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