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CLINICAL SCIENCE
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ABSTRACT

Objectives To characterise the safety and tolerability
of nintedanib and the dose adjustments used to manage
adverse events in patients with systemic sclerosis-
associated interstitial lung disease (SSc-ILD).

Methods In the SENSCIS trial, patients with SSc-ILD
were randomised to receive nintedanib 150 mg two
times per day or placebo. To manage adverse events,
treatment could be interrupted or the dose reduced to
100 mg two times per day. We assessed adverse events
and dose adjustments over 52 weeks.

Results A total of 576 patients received nintedanib
(n=288) or placebo (n=288). The most common adverse
event was diarrhoea, reported in 75.7% of patients in
the nintedanib group and 31.6% in the placebo group;
diarrhoea led to permanent treatment discontinuation

in 6.9% and 0.3% of patients in the nintedanib and
placebo groups, respectively. In the nintedanib and
placebo groups, respectively, 48.3% and 12.2% of
patients had =1 dose reduction and/or treatment
interruption, and adverse events led to permanent
discontinuation of the trial drug in 16.0% and 8.7% of
patients. The adverse events associated with nintedanib
were similar across subgroups defined by age, sex, race
and weight. The rate of decline in forced vital capacity in
patients treated with nintedanib was similar irrespective
of dose adjustments.

Conclusions The adverse event profile of nintedanib
in patients with SSc-ILD is consistent with its established
safety and tolerability profile in patients with idiopathic
pulmonary fibrosis. Dose adjustment is important to
minimise the impact of adverse events and help patients
remain on therapy.

INTRODUCTION

Systemic sclerosis (SSc) is a heterogeneous autoim-
mune disease characterised by immune dysregula-
tion, microvascular damage, and organ fibrosis.!
Interstitial lung disease (ILD) is a common mani-
festation of SSc and the leading cause of death in
patients with SSc.* Nintedanib, an intracellular
inhibitor of tyrosine kinases,® has been approved
for the treatment of idiopathic pulmonary fibrosis
(IPF) and systemic sclerosis-associated interstitial
lung disease (SSc-ILD). In the placebo-controlled
INPULSIS trials in patients with IPE, SENSCIS trial
in patients with SSc-ILD, and INBUILD trial in
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Key messages

What is already known about this subject?

» The adverse event profile of nintedanib in
patients with interstitial lung diseases is
characterised mainly by gastrointestinal adverse
events, particularly diarrhoea, which in most
cases are of mild or moderate intensity and do
not lead to treatment discontinuation.

What does this study add?

» The adverse events associated with nintedanib
in patients with systemic sclerosis-associated
interstitial lung disease (SSc-ILD) are similar
across subgroups defined by age, sex, race and
weight.

» Patients with SSc-ILD who have a predisposition
to gastrointestinal or intestinal events are not
more likely to have gastrointestinal adverse
events when treated with nintedanib than
patients without such a predisposition.

» The rate of decline in forced vital capacity
is similar in nintedanib-treated patients
irrespective of dose adjustments used to
manage adverse events.

How might this impact on clinical practice or

future developments?

» The dose adjustments used to manage adverse
events in the SENSCIS trial can be implemented
in clinical practice to minimise the impact of
adverse events and help patients with SSc-ILD
remain on nintedanib.

patients with various fibrosing ILDs with a progres-
sive phenotype, nintedanib reduced the progression
of ILD, as demonstrated by a reduction in the rate
of decline in forced vital capacity (FVC) over 52
weeks. "

The adverse event profile of nintedanib in patients
with ILDs is characterised mainly by gastrointes-
tinal adverse events.* Gastrointestinal issues are
also a common problem associated with SSc and
with treatments commonly used for SSc.” We used
data from the SENSCIS trial to characterise further
the safety and tolerability of nintedanib in patients
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Systemic sclerosis

with SSc-ILD and to describe how adverse events were managed
during this trial.

METHODS

Trial design

The design of the SENSCIS trial has been published, together
with the trial protocol.’ Briefly, patients with SSc with onset of
first non-Raynaud symptom <7 years before screening, extent
of fibrotic ILD =10% on a high-resolution CT scan, FVC of
=40% predicted and diffusing capacity of the lung for carbon
monoxide 30%-89% predicted were randomised 1:1 to receive
nintedanib 150 mg two times per day or placebo. Patients on
prednisone <10mg/day (or equivalent) and/or stable therapy
with mycophenolate or methotrexate for =6 months prior
to randomisation were allowed to participate. Patients with
investigator-reported significant pulmonary hypertension (PH)
(defined as previous clinical or echocardiographic evidence of
significant right heart failure, history of right heart catheterisa-
tion showing a cardiac index of <21/min/m? or PH requiring
parenteral therapy with epoprostenol/treprostinil) were
excluded. Patients without protocol-defined significant PH were
allowed to participate. Treatment interruptions (for <4 weeks
for adverse events considered related to trial medication or <8
weeks for other adverse events) and dose reductions to 100 mg
two times per day were recommended to manage adverse
events. After resolution of the adverse event, nintedanib could

Symptomatic treatment*

be reintroduced or the dose increased back to 150 mg two times
per day. Specific recommendations were provided to the inves-
tigators for the management of diarrhoea and hepatic enzyme
elevations (figure 1). Adverse events were reported by the inves-
tigators irrespective of causality and were coded according to
the Medical Dictionary for Regulatory Activities V.21.1. Blood
samples for pharmacokinetic analyses were collected at weeks 4
and 24, just before drug administration.

Analyses
Compliance with trial medication was calculated as the number
of capsules taken multiplied by 100 and divided by the number of
capsules that should have been taken. Dose intensity was defined
as the amount of drug administered divided by the amount of
drug that would have been received if the dose of 150 mg two
times per day had been administered over the 52-week treat-
ment period, or until permanent treatment discontinuation.
The annual rate of decline in FVC (mL/year) over 52 weeks
(373 days) in patients treated with nintedanib was assessed in
subgroups based on dose adjustment, using a random coefficient
regression model (with random slopes and intercepts), including
effects for antitopoisomerase I antibody status, sex, baseline
FVC (mL), age and height and baseline-by-time, treatment-by-
subgroup and treatment-by-subgroup-by-time interaction terms.
We analysed adverse events reported over 52 weeks (or
until 28 days after the last intake of trial drug in patients who

Action with trial medication

Diarrhoea with increase of <4
stools per day over baselinet

Initiate anti-diarrhoeal medicines at first signs of symptoms (e.g. 4 mg
loperamide followed by 2 mg after each loose stool or every 2-4 hours
to a maximum of 16 mg/day) until bowel movements cease for 12
hours.

Continue same trial medication dose.

Diarrhoea with increase of 4to 6
stools per day over baselinet

If diarthoea of this severity
persists for 248 to 72 hours,
assess for dehydration and
{5 electrolyte imbalance.

In addition, consider i.v. fluids
and electrolyte replacement as
clinically indicated.

Initiate/continue anti-diarrhoeal
medicines.

If diarhoea persists for 248 to 72 hours despite optimal symptomatic
care:

. Interrupt trial medication until recovery.
2. Reduce dose to 100 mg bid after recovery.

3. Increase to 150 mg bid within 4 weeks if deemed clinically
appropriate.

Diarrhoea with increase of 27
stools per day over baselinet,
stool incontinence, or
life threatening consequences

Follow recommendations above.
In addition, consider: stool workup to exclude infectious colitis;
adequate iv fluid replacement 224 hours; hospitalisation as clinically
indicated; referral to a gastrointestinal specialist to rule out potential
differential diagnoses.

~ Interrupt trial medication until recovery.

Reduce dose to 100 mg bid after recovery.

Consider increase within 4 weeks to 150 mg bid if deemed

clinically appropriate.

In case of reoccurrence of diarthoea of this severity despite optimal

symptomatic treatment and dose reduction, treatment with trial
should be isconti

BN

*Other causes for diarrhoea should always be considered and treated accordingly (e.g. SSc-related, viral infections, bacterial overgrowth, antibiotic treatment).
*Baseline defined as usual stools per day prior to randomisation.

bid, twice daily; i., intravenous.

B

AST or ALT increase to >1.5x

to <3x ULN

AST or ALT increase to 23x to

<5x ULN and no signs of

hepatic injury*

AST or ALT increase to 25x to

<8x ULN and no signs of
hepatic injury*

Signs of hepatic injury*

At randomisation

Withdraw trial medication or

Withdraw trial medication

Withdraw trial medication

Withdraw trial medication

justify continuation®

Continue as planned according

At any other visit to visit schedule. Consider

Reduce dose or interrupt trial
additional control visits as medication*

Interrupt trial medication Withdraw trial medication

1

1

Close observation$

Close observation$

If ALT or AST <3x ULN after 2 weeks or
any time later:

+ Reduced: return to initial dose

« Interrupted: restart at reduced dose.
+Monitor biweekly for 28 weeks

If ALT or AST 23x ULN after 2 weeks or

any time later:

+Permanently discontinue trial
medication

+ Close observation

If ALT or AST <3x ULN after 2 weeks or

any time later:

+ Restart at reduced dose.

* Monitor weekly for 4 weeks, then bi-
weekly for 28 weeks

If ALT or AST 23x ULN after 2 weeks or

any time later:

- Permanently discontinue trial
medication

+ Close observation

“ALT and/or AST 28 x ULN; ALT and/or AST 23 x ULN and total bilirubin 22 x ULN; ALT and/or AST 23 x ULN and unexplained INR >1.5; ALT and/or AST 23 x ULN and
unexplained eosinophilia (>5%); or ALT and/or AST 23 x ULN and appearance of fatigue, nausea, vomiting, right upper abdominal quadrant pain or tenderness, fever and/or rash.
Tinvestigator to confirm in writing that continuation is justified (e.g. intermittent fluctuation of transaminases).

“Decided by investigator, based on individual risk assessment.

SRe-test ALT and AST, alkaline phosphatase, total bilirubin, and eosinophils within 48 to 72 hours, then i 7 days, then

visit lab kit.
AST, aspartate ALT, alanine

2 weeks by using i

Figure 1 Algorithm for the management of diarrhoea adverse events (A) and hepatic enzyme elevations (B) in the SENSCIS trial. SSc, systemic

sclerosis; ULN, upper limit of normal.
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discontinued trial drug before week 52). Based on the mecha-
nism of action of nintedanib® and data from trials in patients
with IPE,* we present data on diarrhoea, hepatic adverse events
and liver enzyme and bilirubin elevations, bleeding and cardio-
vascular adverse events. The proportions of patients with any
adverse events; with severe, serious and fatal adverse events;
with adverse events leading to treatment discontinuation; with
hepatic adverse events; and with the most frequent adverse
events were assessed in subgroups by age at baseline (<65 years
and =635 years), sex, weight at baseline (<65 kg and >65 kg) and
race (White, Asian and Black/African—~American). Severe adverse
events were defined as events that were incapacitating or caused
an inability to work or perform usual activities. Serious adverse
events were defined as events that resulted in death, were life-
threatening, resulted in hospitalisation or prolongation of hospi-
talisation, resulted in persistent or clinically significant disability
or incapacity, were a congenital anomaly or birth defect or were
deemed to be serious for any other reason. Gastrointestinal
adverse events were analysed in patients with and without a
predisposition to intestinal events (defined as a history of and/or
presence at baseline of diarrhoea, bloating, constipation and/or
incontinence) and in patients with and without a predisposition
to gastrointestinal events (defined as a history of gastrointestinal
events and/or the presence of gastro-oesophageal reflux disease,
oesophageal dysphagia, malabsorption, SSc-related diarrhoea or
constipation at baseline). Analyses were descriptive and based on
patients who received =1 dose of trial drug.

RESULTS

Patients

In total, 576 patients were treated. At baseline, the mean (SD)
age was 54.0 (12.2) years; weight was 69.7 (15.9) kg; body mass
index was 25.9 (5.0) kg/m%; 75.2% of patients were female,
67.2% were White and 24.8% were Asian; 60.8% were positive
for antitopoisomerase I antibody, and 51.9% had diffuse cuta-
neous SSc. Most patients (97.7%) were taking =1 medication at
baseline. Based on customised drug groupings, 79.5% of patients
were taking drugs for gastric acid-related disorders; 64.1% were
taking antihypertensives; 53.1% were taking therapies for pain;
49.8% were taking corticosteroids; and 30.7% were taking low-
dose antithrombotic therapies. Nearly half (48.4%) of patients
were taking mycophenolate (mofetil or sodium) and 6.6% were
taking methotrexate. The gastrointestinal disorders reported
at screening were oesophageal dysphagia or reflux (62.7%),
vomiting or early satiety (15.3%), constipation (12.0%), bloating
(12.0%), diarrhoea (10.2%) and incontinence (4.7%).

Dose adjustments and treatment discontinuations

Over 52 weeks, 19.4% of patients in the nintedanib group and
10.8% of patients in the placebo group prematurely discon-
tinued trial medication. Information on dose reductions and
treatment interruptions over 52 weeks is shown in table 1. Over
52 weeks, 48.3% of patients in the nintedanib group and 12.2%
in the placebo group had =1dose reduction and/or treatment
interruption. The most common reason for dose reduction or
treatment interruption was diarrhoea. Dose reductions and
treatment interruptions were more common among female than
male patients (online supplementary table S1).

In patients who had a dose reduction after week 4 and were
receiving the dose of 100mg two times per day at week 24
(n=35), the geometric mean trough concentration of nintedanib
was 11.50ng/mL at week 4 and 6.14 ng/mL at week 24. Among
patients who did not have a dose reduction between weeks 4

Table 1 Dose reductions and treatment interruptions in the
SENSCIS trial
Nintedanib Placebo
(n=288) (n=288)
Patients with >1 dose reduction 117 (40.6) 13 (4.5)
Number of dose reductions per patient
1 104 (36.1) 13 (4.5)
2 13 (4.5) 0
>2 0 0
Time to first dose reduction
<30 days 11(3.8) 2(0.7)
>30to <61 days 20 (6.9) 4(1.4)
>61to <91 days 19 (6.6) 1(0.3)
>91to <182 days 34 (11.8) 4(1.4)
>182 days 33 (11.5) 2(0.7)
Patients with =1 dose re-escalation following dose 25(8.7) 2(0.7)
reduction
Patients for whom last dose was 100 mg two times 105 (36.5) 11 (3.8)
per day
Most frequent reasons for dose reduction, n (%) of dose reductions*
Adverse events considered related to trial drug by investigator
Diarrhoea 77 (59.2) 4(30.8)
Vomiting 7(5.4) 0(0.0)
Alanine aminotransferase increased 5(3.8) 0(0.0)
Nausea 5(3.8) 0(0.0)
Hepatic enzyme increased 4(3.1) 1(7.7)
Abdominal pain upper 3(2.3) 1(7.7)
Weight decreased 3(2.3) 0(0.0)
Adverse events considered unrelated to trial drug 4(3.1) 0(0.0)
by investigator
Patients with >1 treatment interruption 109 (37.8) 33(11.5)
Number of treatment interruptions per patient
1 73 (25.3) 24 (8.3)
2 21(7.3) J
>2 15(5.2) 6(2.1)
Time to first treatment interruption
<30 days 18(6.3) 8(2.8)
>30to0 <61 days 18 (6.3) 6(2.1)
>61to0 <91 days 19 (6.6) 6(2.1)
>91to <182 days 29 (10.1) 3(1.0)
>182 days 25(8.7) 10 (3.5)
Duration of treatment interruption (days), mean 23.1(17.4) 19.7 (19.8)
(sD)"
Most frequent reasons for treatment interruption, n (%) of interruptions*
Adverse events considered related to trial drug by investigator
Diarrhoea 75 (41.2) 12 (19.4)
Abdominal pain upper 19 (10.4) 6(9.7)
Alanine aminotranferase increased 52.7) 1(1.6)
Hepatic enzyme increased 52.7) 1(1.6)
Vomiting 4(2.2) 1(1.6)
Hypotension 0(0.0) 3(4.8)
Adverse events considered unrelated to trial drug 19 (10.4) 15 (24.2)

by investigator

Data are n (%) of patients unless otherwise stated. Dose reductions and treatment
interruptions over 52 weeks are shown.

*Reasons reported in >2 patients in either treatment group are shown based on preferred
terms in the Medical Dictionary for Regulatory Activities.

tTotal duration of all interruptions.

and 24 (n=160), the geometric mean trough concentration of
nintedanib was 7.75 ng/mL at week 4 and 7.60 ng/mL at week
24. Compared with patients who did not have a dose reduc-
tion, greater proportions of patients who had a dose reduction
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Nintedanib
Placebo Nintedanib Dose Treatment Dose reduction and/or Dose
overall overall reduction interruption treatment interruption intensity* <90%

(n=288) (n=287)

o

(n=117)

(n=109) (n=139) (n=105)

-2

=3

-4

=)

-6l

=3

-80

Adjusted mean (SE) annual rate
of decline in FVC (mL/year)

-100

-120

AL

*Dose intensity was defined as the amount of drug administered divided by the amount of drug that would have been received if the 150 mg bid dose had been administered over the 52-week freatment

period, or until permanent treatment discontinuation

Figure 2 Annual rate of decline in FVC (mL/year) over 52 weeks by dose adjustment in patients treated with nintedanib. FVC, forced vital capacity.

between weeks 4 and 24 had a baseline weight of <65 kg (35.6%
vs 54.3%) and were of Asian race (19.4% vs 34.3%).

Mean compliance with trial medication was 95.5% in the
nintedanib group and 96.4% in the placebo group, and mean
dose intensity was 90.3% and 98.4% in these groups, respec-
tively. The median exposure to trial drug (at either dose) over
52 weeks was 12.2 months in both treatment groups. In patients
treated with nintedanib, the annual rate of decline in FVC (mL/
year) over 52 weeks was similar irrespective of dose adjustments
used to manage adverse events (figure 2).

Adverse events

The proportions of patients with any adverse event/s (98.3%
and 95.8%, respectively) and any serious adverse event/s (24.0%
and 21.5%, respectively) were similar in the nintedanib and
placebo groups. The most common adverse event was diar-
rhoea, reported in 75.7% of patients in the nintedanib group
and 31.6% of patients in the placebo group.

Weight loss was reported as an adverse event by 11.8% of
patients in the nintedanib group and 4.5% in the placebo group.
At week 52, the mean (SD) change from baseline in weight was
—3.22 (4.54) kg in the nintedanib group and —0.25 (4.05) kg in
the placebo group.

Adverse events reported in subgroups by sex, age, weight
and race are shown in online supplementary tables S2-S5. In
the nintedanib group, nausea, vomiting and hepatic events
were reported more frequently in female patients, while serious
adverse events were more frequent in male patients. Decreased
weight and adverse events leading to treatment discontinuation
occurred more frequently in nintedanib-treated patients aged
=65 than<65 years. Liver test abnormalities were reported
more frequently in Asian patients than White patients, while
nausea and fatigue were more common in White patients than
Asian patients. The number of Black/African—~American patients
was too small to allow conclusions to be drawn about adverse
events in this subgroup.

Adverse events leading to permanent discontinuation of trial
drug occurred in 16.0% of patients in the nintedanib group and
8.7% of patients in the placebo group. Most of the permanent
discontinuations of nintedanib were due to gastrointestinal
events, particularly diarrhoea (table 2).

Gastrointestinal adverse events
Among nintedanib-treated patients who experienced =1
diarrhoea adverse event over 52 weeks, approximately half
(51.8%) experienced onset of their first event <30 days after
initiation of treatment (table 3 and figure 3), and most (70.2%)
experienced one or two events over 52 weeks. Most (94.5%)
experienced events that were at worst of mild or moderate
intensity, while 5.5% experienced =1 event rated as severe.
Most (90.8%) of the nintedanib-treated patients who expe-
rienced =1 diarrhoea adverse event over 52 weeks did not
permanently discontinue the drug due to diarrhoea (table 3).
Over 52 weeks, 48% of patients in the nintedanib group and
9% of patients in the placebo group began antidiarrhoeal
medication (online supplementary table S6). Additional infor-
mation on the treatment of diarrhoea adverse events is given
in online supplementary table S7.

In both treatment groups, the proportions of patients with
adverse events of nausea, vomiting and weight loss were numer-
ically higher in patients with than without a predisposition to

Table 2 Adverse events leading to permanent treatment
discontinuation in the SENSCIS trial

Nintedanib Placebo
(n=288) (n=288)
Any adverse event(s) leading to permanent 46 (16.0) 25 (8.7)

treatment discontinuation
Most frequent adverse event(s) leading to permanent treatment discontinuation*

Diarrhoea 20 (6.9) 1(0.3)
Nausea 6(2.1) 0
Vomiting 4(1.4) 1(0.3)
Abdominal pain upper 3(1.0) 1(0.3)
Alanine aminotransferase increased 2(0.7) 0
Progression of ILDt 3(1.0) 3(1.0)

Data are n (%) of patients. Adverse events reported over 52 weeks (or until 28 days
after last trial drug intake for patients who discontinued trial drug before week 52).
*Adverse events leading to permanent treatment discontinuation in >2 patients in
either treatment group over 52 weeks, coded according to preferred terms in the
MedDRA.

tBased on MedDRA preferred term ‘interstitial lung disease’.

ILD, interstitial lung disease; MedDRA, Medical Dictionary for Regulatory Activities.
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Table 3 Number, intensity and consequences of diarrhoea adverse
events in patients who experienced >1 diarrhoea adverse event in the
SENSCIS trial

Nintedanib Placebo
(n=218) (n=91)

Number of diarrhoea events

1 107 (49.1) 54 (59.3)

2 46 (21.1) 21 (23.1)

3 24 (11.0) 4 (4.4)

>4 41 (18.8) 12 (13.2)
Time to first onset of diarrhoea event

<30 days 113 (51.8) 49 (53.8)

>30to <61 days 35(16.1) 12 (13.2)

>61to <91 days 25(11.5) 12 (13.2)

>91to <182 days 28(12.8) 3(3.3)

>182 days 17 (7.8) 15 (16.5)
Intensity of worst event*

Mild 108 (49.5) 61 (67.0)

Moderate 98 (45.0) 27 (29.7)

Severe 12 (5.5) 3(3.3)
Outcome of worst event

Recovered 202 (92.7) 86 (94.5)

Not yet recoveredt 14 (6.4) 5(5.5)

Recovered/resolved with sequelae 1(0.5) 0

Unknown 1(0.5) 0
Consequence of worst event for trial drug

Permanently discontinued 20(9.2) 1(1.1)

Permanent dose reduction 57 (26.1) 2(2.2)

Neither of above 141 (64.7) 88 (96.7)

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

*Mild: awareness of signs or symptoms which are easily tolerated; moderate:
enough discomfort to cause interference with usual activity; severe: incapacitating
or causing inability to work or to perform the usual activities.

tThe patient has not yet returned to his/her previous health status and continues to
be followed up.

intestinal events at baseline (table 4). Other gastrointestinal
adverse events in the nintedanib group were reported in similar
proportions of patients with and without a predisposition to
intestinal events. Similar findings were observed in subgroups
with and without a predisposition to gastrointestinal events at
baseline (online supplementary table S8).

100

90 - o=~ Placebo  ==e== Nintedanib

Kaplan-Meier estimate of time to
first diarrhoea adverse event (%)

10 +
04 T T T T T T T T T T T T T & T
0 30 60 90 120 150 180 210 240 270 300 330 360 390 420
Time to first diarrhoea adverse event (days)
Number of patients
Nintedanib 288 178 134 106 91 79 72 68 60 56 54 53 50 14 0
Placebo 288 239 223 212 207 206 200 196 193 187 182 180 174 34 0

Figure 3  Time to first diarrhoea adverse event in the SENSCIS trial.

Table 4 Gastrointestinal and weight loss adverse events by
predisposition to intestinal events in the SENSCIS trial

With predisposition to
intestinal events

Without predisposition to
intestinal events

Nintedanib Placebo Nintedanib Placebo

(n=115) (n=114) (n=173) (n=174)
Diarrhoea 86 (74.8) 37 (32.5) 132 (76.3) 54 (31.0)
Nausea 38 (33.0) 19(16.7) 53 (30.6) 20(11.5)
Vomiting 32 (27.8) 16 (14.0) 39 (22.5) 14 (8.0)
Abdominal pain 13 (11.3) 5(4.4) 20(11.6) 16 (9.2)
Weight loss 18 (15.7) 8(7.0) 16 (9.2) 5(2.9)

Predisposition to intestinal events was defined as a history of, and/or presence at
baseline of, diarrhoea, bloating, constipation and/or incontinence. Data are n (%)
of patients with >1such adverse event reported over 52 weeks (or until 28 days
after last trial drug intake for patients who discontinued trial drug before week
52). Adverse events shown are those reported in >10% of patients in either the
nintedanib or placebo group by single MedDRA preferred terms in the system organ
class ‘gastrointestinal disorders’, except for abdominal pain, which was based on
a MedDRA high-level term (related preferred terms), and weight loss, which was
based on the MedDRA preferred terms ‘weight decreased’ and ‘abnormal loss of
weight'.

MedDRA, Medical Dictionary for Regulatory Activities.

Adverse events in patients with PH

At baseline, 23 patients in the nintedanib group and 29 patients
in the placebo group had PH. Among the patients with PH, one
patient in each treatment group had an adverse event of PH (indi-
cating worsening of PH) during the trial. There were no events
of cardiac failure or pulmonary haemorrhage in patients with PH
taking nintedanib. In the nintedanib and placebo groups, respec-
tively, serious adverse events occurred in higher proportions of
patients with PH (34.8% and 34.5%) than without PH (23.0%
vs 20.1%). In the nintedanib group, the proportions of patients
with gastrointestinal adverse events were similar between those
with and without PH (online supplementary table S9).

Other adverse events

The proportions of patients with hepatic adverse events and
elevations in hepatic enzymes and bilirubin were greater in
patients treated with nintedanib than placebo (table 5). Eleva-
tion in alanine aminotransferase (ALT) and/or aspartate amino-
transferase (AST) to =3 X upper limit of normal was reported in
4.9% of patients in the nintedanib group and 0.7% of patients
in the placebo group.

Bleeding adverse events were reported in 11.1% of patients in
the nintedanib group and 8.3% of patients in the placebo group.
Epistaxis (2.8% nintedanib and 3.8% placebo) and contusion
(2.4% nintedanib and 1.0% placebo) were the most frequently
reported bleeding events. Serious bleeding adverse events
occurred in 1.4% and 0.7% of patients in the nintedanib and
placebo groups, respectively.

Hypertension was reported in 4.9% and 1.7% of patients in
the nintedanib and placebo groups, respectively. Other cardio-
vascular adverse events occurred at a similar low frequency
between the treatment groups (online supplementary table $10).
Scleroderma renal crisis was reported in one patient (in the
nintedanib group).

DISCUSSION

We used data from the SENSCIS trial to characterise the safety
and tolerability profile of nintedanib in patients with SSc-ILD.
The adverse event profile of nintedanib in patients with SSc-
ILD was consistent with that observed in patients with IPF, with
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Table 5 Hepatic adverse events and elevations in hepatic enzymes
and bilirubin in the SENSCIS trial

Nintedanib Placebo
(n=288) (n=288)
Hepatic adverse event* 40 (13.9) 9(3.1)
Elevation in ALT and/or AST
>3x ULN 14 (4.9)
>5x ULN
>8x ULN 0 1(0.3)
Elevation in ALT and/or AST=3x ULN and in 0 0
bilirubin 22x ULN
Elevation in total bilirubin
>1.5x ULN 1(0.3) 0
>2x ULN 1(0.3) 0
Elevation in alkaline phosphatase
>1.5x ULN 10 (3.5) 3(1.0)
>2x ULN 3(1.0 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).

*Based on the standardised MedDRA query ‘liver related investigations, signs and
symptoms’ (broad definition).

ALT, alanine aminotransferase; AST, aspartate aminotransferase; MedDRA, Medical
Dictionary for Regulatory Activities; ULN, upper limit of normal.

diarrhoea being the most common adverse event.* ® ° Other
gastrointestinal adverse events (nausea, vomiting and abdominal
pain) and weight loss were also more common in patients treated
with nintedanib than placebo.

SSc is commonly associated with gastrointestinal problems
such as oesophageal dysmotility, gastro-oesophageal reflux
disease, faecal incontinence and small bowel involvement.” In
both the nintedanib and placebo groups, gastrointestinal adverse
events were more frequently reported in the SENSCIS trial than
in the INPULSIS trials in patients with IPE.* However, perma-
nent discontinuations of nintedanib due to diarrhoea occurred
in similar proportions of nintedanib-treated patients in SENSCIS
as in INPULSIS (6.9% vs 4.4%, respectively). Of note, gastroin-
testinal adverse events were not more frequent in patients with
a predisposition to them, indicating that underlying gastrointes-
tinal disorders should not preclude patients from being treated
with nintedanib. The low rate of permanent discontinuation of
nintedanib due to gastrointestinal adverse events suggests that
the recommendations given to the investigators for the manage-
ment of adverse events in the SENSCIS trial were effective in
managing these events and should be implemented in clinical
practice to help maintain patients on treatment.

At baseline, almost half of the patients in the SENSCIS trial
were taking mycophenolate, which may be associated with
gastrointestinal adverse events.'” Previous analyses have shown
that the adverse event profile of nintedanib (including the
proportion of patients with diarrhoea) was generally similar
between subgroups by mycophenolate use, and permanent treat-
ment discontinuations were not more common in nintedanib-
treated patients taking mycophenolate, with the caveat that
patients taking mycophenolate at baseline had tolerated it for at
least 6 months before entering the trial.!!

The proportion of nintedanib-treated patients who had at
least one dose reduction was higher in the SENSCIS trial than
in the INPULSIS trials in patients with IPF (40.6% vs 27.9%),
while the proportion who prematurely discontinued trial medi-
cation over 52 weeks was lower (19.4% vs 24.5%).% As observed
in the INPULSIS trials,'? the rate of decline in FVC was similar
in nintedanib-treated patients irrespective of dose adjustments,
suggesting that the dose adjustments used to manage adverse
events did not reduce the efficacy of nintedanib in reducing

the progression of ILD. However, since these subgroups were
defined based on dose adjustments made during treatment,
this observation should not be misinterpreted as meaning that
patients should be started at a dose of 100 mg two times per day.
A dose finding study in patients with IPF identified nintedanib
150 mg two times per day as the optimal dose for reducing the
rate of decline in FVC." While some patients may experience
adverse events that require a dose reduction, it is not possible
to identify these patients before treatment is initiated and, as
such, patients (other than those with mild hepatic impairment'?)
should initiate treatment at a dose of 150 mg two times per day
to ensure that they receive the optimal drug effect. In patients
with IPF, a positive relationship was observed between expo-
sure to nintedanib and elevations in liver enzymes (ALT and/or
AST=3x ULN). Females may have a higher exposure-adjusted
risk of ALT and/or AST=3 X ULN, but with a low overall occur-
rence.'* Higher age, lower weight and Asian race were associ-
ated with small to moderate increases in nintedanib exposure,
which were within the range of interpatient variability and did
not warrant a priori dose adjustment.™ '¢

Nintedanib is an inhibitor of the vascular endothelial growth
factor receptor (VEGFR)® and VEGFR inhibition is associated
with an increased risk of bleeding.!” Patients at high risk of
bleeding have been excluded from clinical trials of nintedanib,
although use of low-dose antithrombotics and analgesics was
permitted in the SENSCIS trial. In the SENSCIS trial, bleeding
adverse events were reported in 11.1% of patients in the
nintedanib group compared with 8.3% in the placebo group.
Vascular endothelial growth factor promotes wound healing
through several mechanisms, including collagen deposition,
angiogenesis and epithelialisation.'® Thus, it is notable that there
was no difference between nintedanib and placebo in net digital
ulcer burden.’ No indication of aggravation of PH, cardiac
failure or pulmonary haemorrhage was observed in patients with
PH treated with nintedanib.

As observed in previous studies,” hepatic adverse events and
liver test abnormalities were more common in patients treated
with nintedanib than placebo in the SENSCIS trial. Most of the
observed elevations in ALT and/or AST were <3 times the upper
limit of normal. It is recommended that liver function tests be
conducted prior to initiation of treatment with nintedanib, at
regular intervals during the first 3 months of treatment and peri-
odically thereafter or as clinically indicated." No patient met
criteria for Hy’s law.

Although long-term data on the use of nintedanib in patients
with SSc-ILD are not yet available, data from the open-label exten-
sion of the INPULSIS trials, INPULSIS-ON, suggest that the safety
and tolerability of nintedanib are maintained with long-term use.”
In addition, pharmacovigilance data collected in patients with IPE,
based on over 80000 patient-years of exposure, suggest that the
safety and tolerability of nintedanib in clinical practice is consistent
with that observed in clinical trials.*’

Limitations of these analyses include incomplete information
on the procedures used by the investigators used to manage
gastrointestinal adverse events and on adverse events reported
in patients taking specific comedications (other than mycophe-
nolate). When comparing results between the INPULSIS and
SENSCIS trials, differences in the patient populations need to
be kept in mind, particularly that IPF is a non-systemic disease
that tends to present in male ex-smokers in the sixth or seventh
decade of life, while SSc is a systemic multiorgan autoimmune
disease that is more common in women, with a peak onset in
middle age, and that the patients in the SENSCIS trial had a
lower mean body mass index.
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In conclusion, these data from the SENSCIS trial demon-
strate that the adverse event profile of nintedanib in patients
with SSc-ILD is consistent with its established safety and tolera-
bility profile in patients with IPF. Adverse events associated with
nintedanib were generally consistent across subgroups defined
by age, sex, race and weight, although nausea, vomiting and
hepatic adverse events were reported more frequently in female
than male patients. The effect of nintedanib on reducing the rate
of decline in FVC was similar irrespective of dose adjustments
used to manage adverse events. Management of adverse events
using symptomatic therapies and dose adjustment is important
to minimise the impact of adverse events and to help patients
remain on therapy.
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