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ABSTRACT

Introduction: Idiopathic pulmonary fibrosis
(IPF) is a chronic, progressive, fibrotic intersti-
tial pneumonia, which is characterised by pro-
gressive worsening of dyspnoea and lung func-
tion. Nintedanib treatment is recommended to
slow IPF disease progression. The aim of this

Prior Presentation: An interim analysis of this post-
marketing surveillance study was previously published
by Ogura and colleagues in 2023, titled ‘Real-world safety
and tolerability of nintedanib in patients with idiopathic
pulmonary fibrosis: Interim report of a post-marketing
surveillance in Japan’ (Adv Ther. 2023;40:1474-93).
In addition, this manuscript is based on a previous
presentation by Arata Azuma at the European Respiratory
Society (ERS) International Congress in Milan, Italy
(9-13 September 2023) in the session ‘Inflammatory
endotyping: the macrophage across disease areas’, titled
‘Real-World Safety and Effectiveness of Nintedanib in
Patients with Idiopathic Pulmonary Fibrosis’'.
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post-marketing surveillance (PMS) study was
to evaluate the safety and effectiveness of nint-
edanib over 24 months in patients with IPF in a
real-world setting in Japan.

Methods: This prospective, non-interven-
tional, all-case PMS study of nintedanib
included Japanese patients with IPF who started
nintedanib between 7 October 2015 and 2 May
2023. The primary outcome was to determine
the proportion of patients with adverse drug
reactions (ADRs), and the secondary outcome
was the adjusted absolute change from baseline
in forced vital capacity (FVC) at 24 months.
Results: In total, 5717 patients from 1013
institutions were included in the safety analysis
(mean + standard deviation age 71.7 £ 8.1 years,
78.1% male, 70.8% current or former smokers).
Most patients (83.9%) had initiated nintedanib
at a dose of 150 mg capsules twice daily. At
24 months, 2841 patients (64.8%) had discon-
tinued nintedanib, mainly due to adverse events
(44.0%), ADRs (24.1%) or insufficient effective-
ness (5.7%). The most common ADRs were
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diarrhoea (35.5%), hepatic function abnormal
(14.4%), decreased appetite (9.9%), liver dis-
orders (7.8%) and nausea (5.8%). The adjusted
absolute mean change in FVC from baseline to
24 months was — 212.3 mL (95% confidence
interval — 235.3, — 189.3).

Conclusion: This is the largest prospective
study to investigate patients with IPF who were
treated with nintedanib. The safety and effec-
tiveness of nintedanib treatment in this real-
world setting of Japanese patients with IPF was
similar to that reported in previous studies. Nin-
tedanib effectively slowed the progression of IPE.
No new safety concerns were identified, and the
need for appropriate management of hepatic dis-
orders and diarrhoea (as per the approved prod-
uct information) was confirmed.

Study Registration: ClinicalTrials.gov
(NCT02607722)/European Union electronic reg-
ister of Post-Authorisation Studies (EUPAS10891).
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Key Summary Points

Why carry out this study?

Idiopathic pulmonary fibrosis (IPF) is a
chronic, progressive, fibrotic interstitial pneu-
monia, which is characterised by progressive
worsening of dyspnoea and lung function.

To slow the progression of IPF, treatment
with nintedanib 150 mg capsules twice daily
is recommended; the dose may be reduced to
100 mg twice daily if required to aid toler-
ability.

This prospective post-marketing surveillance

(PMS) study was conducted in Japan to assess
the safety and effectiveness of nintedanib in

patients with IPF in a real-world setting.

What was learned from the study?

The most common adverse drug reactions
reported during 24 months of nintedanib
treatment were diarrhoea, hepatic function
abnormal, decreased appetite, liver disorders
and nausea.

Over 24 months, nintedanib suppressed the
decline in forced vital capacity.

The safety and effectiveness of nintedanib
treatment were similar to those reported in
previous studies and no new safety concerns
were identified in this real-world setting

of Japanese patients with IPF; the need for
appropriate management of hepatic disorders
and diarrhoea was confirmed.
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INTRODUCTION

Idiopathic pulmonary fibrosis (IPF) is a chronic,
progressive, fibrotic interstitial pneumonia of
unknown cause [1]. It mainly occurs in older
people, is characterised by progressive worsening
of dyspnoea and lung function and is associated
with a poor prognosis [1]. In Japan, the reported
median survival time from initial diagnosis was
35 months in 2014 [2]. Japanese claims database
analyses showed that the prevalence of IPF was
10 per 100,000 people in 2003-2007 in the Hok-
kaido prefecture, with those aged 60-69 years
being most affected [2], and 27 per 100,000 peo-
ple in 2017-2018 across Japan, with those aged
75-79 years being most affected [3].

International [4] and Japanese [5] treatment
guidelines recommend treatment with the anti-
fibrotic agents nintedanib or pirfenidone to
slow disease progression in patients with IPF. In
Japan, changes in IPF treatment reflect changes
in guideline recommendations and the availabil-
ity of drug therapies in Japan [6]. A claims-based
study of IPF treatment trends in Japan from 2008
to 2019 found that, although the proportion of
patients who did not receive any IPF treatment
tended to decline over time, approximately 30%
of patients still received no drug therapy in the
most recent years of the study [6]. Over time, the
proportion of patients who received antifibrotic
drugs increased [6], following their recommen-
dation as a first-line agent in 2015 [4], while the
use of corticosteroids tended to decrease [6], fol-
lowing a change in recommendation for their
use in 2011 [7]. Antifibrotic drugs were the most
commonly prescribed IPF therapy from 2017
onwards (in approximately 50% of patients)
[6], consistent with when these drugs became
available in Japan (pirfenidone in 2008 [8] and
nintedanib in 2015 [9]).

The approval of nintedanib for IPF was based
on data from the phase III INPULSIS-1 and -2
trials, in which nintedanib significantly reduced
the decline in forced vital capacity (FVC) over
52 weeks compared with placebo in patients
with IPF, consistent with a slowing of disease
progression [9]. In INPULSIS-2, time to first
acute exacerbation was significantly increased
with nintedanib versus placebo, whereas in

INPULSIS-1, there was no significant between-
group difference [9].

A prespecified sensitivity analysis of pooled
data from INPULSIS-1 and -2 on time to first
adjudicated acute exacerbation (assessed by an
independent review committee) showed that
nintedanib had a significant benefit compared
with placebo [9]. The proportion of patients
with an acute exacerbation that was assessed
as “confirmed” or “suspected” was lower in the
nintedanib group (1.9%) than in the placebo
group (5.6%) [9]. The hazard ratio (HR) for time
to first acute exacerbation was 0.64 [95% con-
fidence interval (CI) 0.39, 1.05; P = 0.08], and
the effect of nintedanib was inconsistent with
the risk of acute exacerbations [9]. However,
a subsequent pooled analysis of the INPULSIS
and TOMORROW trials showed a significant
reduction in the risk of first acute exacerbation
with nintedanib (HR 0.53; 95% CI 0.34, 0.83;
P =0.0047) [10].

In the INPULSIS and TOMORROW trials, the
most common adverse event (AE) with nint-
edanib was diarrhoea [9-11]. In the INPULSIS
trials, elevated liver enzymes were also reported
at a higher incidence with nintedanib than
with placebo [9]. In a subgroup analysis of 126
Japanese patients enrolled in the INPULSIS tri-
als, diarrhoea and hepatic function abnormal
was reported by 75.0% and 18.4% of patients,
respectively [12]. Although diarrhoea was of
mild-to-moderate severity and reversible for
most patients (94.7%), 25% of patients in the
Japanese subgroup discontinued nintedanib
because of AEs, including diarrhoea (3.5%) and
increased hepatic enzyme levels (2.6%) [12].
Taken together, these findings indicate that nint-
edanib may be associated with AEs that can lead
to discontinuation in patients with IPF, thereby
reducing treatment effectiveness in slowing dis-
ease progression.

This all-case, post-marketing surveillance
(PMS) study, the largest to date, evaluated
the safety and effectiveness of nintedanib in
patients with IPF in a Japanese real-world set-
ting. An interim analysis of this study using
safety data up to 12 months previously showed
that about 50% of patients discontinued nint-
edanib within the first year of treatment, with
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poor baseline lung function being associated
with an increased risk of early treatment dis-
continuation [13]. In this PMS study, we report
the final analysis of data up to 24 months.

METHODS

Study Design

The design of this study has been previously
described in detail [13]. Briefly, this was a
prospective, non-interventional, all-case PMS
study (NCT02607722, EUPAS10891) that
assessed the safety and effectiveness of nint-
edanib in Japanese patients with IPFE.

The study was conducted under the direc-
tion of the Ministry of Health, Labour and Wel-
fare (MHLW) and the protocol was approved
by the MHLW before its initiation. Participat-
ing institutes were contracted by Boehringer
Ingelheim. As per the Japanese Pharmaceutical
and Medical Device Act, this study was con-
ducted in accordance with the Good Post-mar-
keting Study Practice (GPSP) guidance. Under
GPSP regulations, institutional review board
approval and patient written informed con-
sent were not required, unless such procedures
were specifically required by the participating
institutions.

Outcomes

The primary outcome was the proportion of
patients with any suspected adverse drug reac-
tion (ADR), defined as an AE that was consid-
ered to be at least possibly drug-related by the
investigator.

The secondary outcome was the adjusted
absolute change from baseline in FVC at
24 months of nintedanib treatment, assessed
in the total population and by nintedanib dose
intensity (< 80% vs. > 80%) using a compound
symmetric matrix to model the within-patient
errors. The model included fixed effects for visit,
sex, baseline age, baseline height, baseline value,

and baseline value-by-visit and random effect
for all patients.

Patients and Treatment

Patients initiating nintedanib were registered by
their physician anonymously using case report
forms (CRFs) through a central registration sys-
tem managed by the study sponsor, Boehringer
Ingelheim. CRFs were completed for all patients
who initiated at least one dose of nintedanib
by 15 October 2017. Thereafter (i.e. on or after
16 October 2017), CRFs were only completed as
deemed necessary by the study sponsor. Patients
were required to meet the diagnostic criteria
for IPF, according to the most recent American
Thoracic Society, European Respiratory Society,
Japanese Respiratory Society or Latin American
Thoracic Society guidelines.

Nintedanib 150 mg capsules were admin-
istered orally twice daily (bid) after meals in
accordance with the package insert. Dose initia-
tion at or reduction to 100 mg bid was permitted
at the investigator’s discretion in patients with
underlying conditions that may have increased
their risk for serious AEs; a subsequent dose
increase to 150 mg bid was also permitted.

Data Collection

Clinical data, including suspected ADRs, pul-
monary function test results and actual nin-
tedanib doses, were recorded at months 1,
3,6,9,12, 15, 18, 21 and 24 after the initia-
tion of nintedanib in patients who continued
to receive treatment. The decline in FVC was
evaluated up to 24 months. The incidence of
investigator-reported acute exacerbations of IPF
was evaluated over 24 months and was based
on the Japanese Respiratory Society diagnostic
criteria [14]. In Japan, the disease severity stag-
ing system for IPF, which uses a combination
of arterial oxygen tension (PaO,) at rest and
oxygen saturation measured by pulse oximetry
(SpO,) during the 6-min walk test (6MWT), has
been used to determine medical care subsidies.
According to this system, the severity of IPF is
classified into four stages: stage I (characterized
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by resting PaO, > 80 Torr), stage II (70-79 Torr),
stage III (60-69 Torr), and stage IV (< 60 Torr).
Among patients with stage II/III IPF, the sever-
ity is increased by one stage if the lowest SpO,
is < 90% during a 6MWT [15].

An AE was defined as any untoward medi-
cal occurrence following the administration of
nintedanib with or without a causal relationship
with this treatment, i.e. any unfavourable and
unintended sign (e.g. an abnormal laboratory
finding), symptom, or disease temporally associ-
ated with nintedanib. AEs and ADRs were classi-
fied by using system organ classes and preferred
terms in the Japanese version of the Medical
Dictionary for Regulatory Activities (MedDRA),
version 24.1. A serious AE was defined as any
AE that resulted in death, was life-threatening,
required in-patient hospitalisation or prolonga-
tion of existing hospitalisation, resulted in per-
sistent or significant disability or incapacity, or
was a congenital anomaly/birth defect. A seri-
ous ADR was any serious AE that was judged by
the attending physician as being related to nin-
tedanib treatment.

Statistical Analysis

The target sample size was 1000 patients, based
on previous clinical trials with nintedanib [16],
where a sample size of 1000 would have 95%
power to detect any ADR in at least one patient
occurring at a frequency of > 0.3%.

Most analyses were descriptive, using mean
and standard deviation (SD), median and quar-
tiles 1 and 3 (Q1 and Q3, respectively) for con-
tinuous variables and frequency for categorical
variables.

Safety outcomes were assessed in the safety
analysis set (i.e. all patients who received at least
one dose of nintedanib and had follow-up data)
and the proportion of patients, rates per 100
patient exposure-years and 95% ClIs were calcu-
lated. Effectiveness outcomes were evaluated in
the effectiveness analysis set, which included all
patients who received nintedanib according to
the approved product label (i.e. not off-label),
and had at least one post-baseline effectiveness

evaluation. Change from baseline in effective-
ness outcomes (continuous variables) were ana-
lysed using a mixed-effects model for repeated
measures, with visit, sex, baseline age, baseline
height, baseline FVC (or FVC% predicted) and
FVC (or FVC% predicted)-by-visit being the fixed
effects and the patient being the random effect.
FVC outcomes were evaluated in the FVC effec-
tiveness set, which included all patients with
FVC or FVC% predicted values at baseline and
after starting nintedanib treatment.

A logistic regression, including univariate
and multivariate analysis, was used to deter-
mine potential risk factors associated with AEs
and ADRs. Patients were divided into age sub-
groups based on the median age at enrolment of
73 years (i.e. < 73 and 2 73 years). In the univari-
ate analysis, the independent variables were age
(< 73 vs. 2 73 years), sex (male vs. female), body
surface area (BSA; < 1.63 vs. > 1.63 m?), baseline
FVC% predicted (< 70% vs. = 70%), smoking his-
tory (never smoked vs. ex- or current smoker),
IPF severity stage (I/II vs. III + IV), previous
medication for IPF (yes vs. no), concomitant
medication for IPF (yes vs. no) and the initial
nintedanib dose (100 mg vs. 150 mg bid). The
dependent variables were occurrence of overall
ADRs, hepatic disorders and diarrhoea. Hepatic
disorders included liver-related investigations,
signs and symptoms [standardised MedDRA
Queries (SMQ)], hepatic failure, fibrosis and cir-
rhosis and other liver damage-related conditions
(sub-SMQ), cholestasis and jaundice of hepatic
origin (sub-SMQ) and hepatitis, non-infectious
(sub-SMQ). If an independent variable had an
upper 95% CI < 1 or a lower 95% CI > 1 it was
considered to be a risk factor for overall ADRs,
hepatic disorders or diarrhoea. Variables in the
multivariate analysis included age (< 73 vs.
> 73 years), sex (male vs. female), BSA (< 1.63 vs.
> 1.63 m?) and baseline FVC% predicted (< 70%
vs. 2 70%), regardless of the univariate analysis
results and any other factors for which the 95%
CI of odds ratio (OR) did not cross 1 during uni-
variate analysis.
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RESULTS

Patient Disposition and Characteristics

Between 7 October 2015 and 2 May 2023, 5737
patients from 1013 institutions had confirmed
evaluable data (Supplementary Material Fig. S1).
Of these, 20 patients were excluded from analy-
sis because no data were recorded following the
registration visit (n = 18), the data were not relia-
ble (n = 1) or because treatment with nintedanib
was not administered (n = 1). Therefore, 5717
patients were included in the safety analysis
set. The effectiveness analysis set included 5660
patients; 57 patients were excluded because they
received nintedanib as off-label treatment. Of
these patients, 3124 had FVC or FVC% predicted
values at baseline and after starting nintedanib
treatment (i.e. the FVC effectiveness set).

The baseline characteristics of patients in the
safety analysis set are shown in Table 1. The
mean * SD age of the cohort was 71.7 + 8.1 years,
78.1% of the population were male and 70.8%
were current or former smokers. Among 4384
patients whose IPF severity stage was evaluated,
the proportion of patients classified as having
stage I, II, III and IV disease was 25.1%, 5.0%,
23.6% and 34.4%, respectively. The mean + SD
FVC at baseline was 2122.4 + 721.8 mL and
69.5 + 37.8 FVC% predicted. Prior treatment
for IPF was reported for 1328 patients (23.2%),
while 1826 patients (31.9%) received concomi-
tant drug therapy for IPE, including corticoster-
oids in 1362 patients (23.8%).

Nintedanib Treatment

Overall, 5717 patients had baseline nintedanib
dose information recorded; 4794 patients
(83.9%) initiated nintedanib at 150 mg bid,
766 (13.4%) started at 100 mg bid and 129
(2.3%) received another dose (Table 1). During
24 months of follow-up, 1715 of 4794 patients
(35.8%) who started nintedanib at 150 mg bid
had a dose reduction to 100 mg bid; the median
time to dose reduction was 145.2 days. The
mean and median nintedanib exposure duration
were 370.7 days and 336.0 days, respectively.

Discontinuation

At 24 months, 2841 patients (64.8%) had dis-
continued nintedanib. The rate of AEs leading
to discontinuation was 40.6 per 100 patient
exposure-years. The main reasons for discon-
tinuation of nintedanib were AEs (40.4% of the
safety study population; Supplementary Material
Table S1) and insufficient effectiveness (5.7%).
The most common AEs leading to treatment
discontinuation were progression of IPF (8.2%),
diarrhoea (7.0%), decreased appetite (4.6%),
hepatic function abnormal (3.9%) and liver dis-
order (1.8%). The other reasons for discontinua-
tion were loss to follow-up (4.7%), improvement
(0.4%), and other (9.8%; Fig. 1).

The proportion of patients who continued
nintedanib and the reasons for treatment dis-
continuation were analysed every 6 months
(Fig. 1). The proportion of patients who dis-
continued treatment due to AEs at 24 months
included 5.4% of patients with acute exacerba-
tions and 2.4% with disease progression. The
proportion of patients who discontinued due to
AEs (excluding disease progression) increased
with disease severity, from 31.3% in patients
with stage I IPF to 40.5% in those who had
reached stage IV.

The total duration of nintedanib treatment
was 5801.5 patient exposure-years.

Adverse Events

In the safety analysis set, the incidence of AEs
and ADRs was 84.0% and 67.2%, respectively
(Fig. 2a). Serious AEs occurred in 2316 patients
(40.5%) and serious ADRs occurred in 530
patients (9.3%). AEs led to a nintedanib dose
reduction in 1309 patients (22.9%), discontinua-
tion in 2312 patients (40.4%) and death in 1131
patients (19.8%). ADRs led to a dose reduction
in 1259 patients (22.0%), nintedanib discon-
tinuation in 1375 patients (24.1%) and death in
101 patients (1.8%).

The most common AEs (occurring in > 4%
of patients) were diarrhoea, progression of IPF,
hepatic function abnormal, decreased appetite,
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Table 1 Baseline patient demographic and clinical charac-
teristics and nintedanib treatment pattern

Table 1 continued

Characteristic

All patients (z = 5717%)

Characteristic All patients (z = 5717%)

Age, years
Mean + SD 717 £8.1
Median 73.0
< 75 years, n (%) 3476 (60.8)
> 75 years, 7 (%) 2241 (39.2)

Sex, 7 (%)
Male 4463 (78.1)
Female 1254 (21.9)

Body weight, kg (n=5425)
Mean + SD 59.4 £ 12.5
Median 59.1

BMI, kg/m? (n=5394)
Mean + SD 22.8+39
Median 22.8

BSA, m” (n=5394)
Mean + SD 1.62 £0.19
Median 1.63

BSA category, 7 (%)
<173 m’ 3883 (67.9)
>1.73 m? 1511 (26.4)
Data missing 323(5.7)

Current or previous smoking history, 7 (%) 4047 (70.8)

IPF severity stage, 7 (%)

I

II

111

v

Unknown

Data missing
FVC, mL

Mean + SD
FVC,% predicted

Mean + SD

Median

(n = 4384)
1101 (25.1)
221 (5.0)
1033 (23.6)
1506 (34.4)
25 (0.6)
498 (11.4)
(n = 4962)
21224 +721.8
(n = 4524)
69.5+37.8

67.2

FVC% predicted category, 7 (%)
<70%
> 70%
Data missing

Previous treatment for IPF, 7 (%)
Pirfenidone
Corticosteroids
Immunosuppressants

Baseline IPF medication,’ 7 (%)
Corticosteroids
Pirfenidone

Immunosuppressants

2494 (43.6)
2030 (35.5)
1193 (20.9)
1328 (23.2)
1044 (18.3)
239 (42)

121 (2.1)

1826 (31.9)
1362 (23.8)
208 (3.6)

313(5.5)

Nintedanib treatment during observation period

Exposure duration, days
Mean + SD
Median

Initial starting dose, 7 (%)
100 mg bid
150 mg bid
Other
Data missing

Dose changes, 7 (%)

Reduction from 150 to 100 mg bid

Increase from 100 to 150 mg bid

Time to first dose reduction, days
Mean + SD

Median

Time to treatment discontinuation, days

Mean + SD
Median

370.7 + 281.6

336.0

766 (13.4)
4794 (83.9)
129 (2.3)

28(0.5)

1715/4794 (35.8)
180/766 (23.5)
(n=1715)

1452 + 153.2
86.0

(n = 3818)

241.0 £213.2
182.0

bid twice daily, BMI body mass index, BSA body surface
arca, IPF idiopathic pulmonary fibrosis, F¥'C forced vital

capacity, SD standard deviation

%% = 5717 unless otherwise indicated

bInclucling drugs for treatment of acute exacerbation,

regardless of other treatment use
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Stage |

All patients

@ 0
o o

Proportion of patients, %
B
o

20

Stage Il Stage IlI Stage IV

0
1 6 12 18 24 1 6 12 18 24 1 6 12 18 24 1 6 12 18 24 1 6 12 18 24
Time, months

G [ 2326 | 1854 | 1543 | 1004 | 821 681 577 518 200 157 124 97 79 940 727 584 481 | 399 | 1317 | 934 653 479 377
| (s3.0) | (423) | 352) | (91.2) | (74.6) | (61.9) | (52.4) | (47.1) | (905) | (71.0) | (56.0) | (43.9) | (35.8) | (91.0) | (704) | (s6:5) | (a6.6) | (38.6) | (87.5) | (62.0) | (43.4) | (31.8) | (25.0)

1192 | 1434 | 1587 | 74 194 | 263 | 313 [ 385 17 39 56 69 82 67 192 [ 262 | 312 | 350 | 113 | 320 [ ae8 | se4 | 610

(27.2) | 327) | 362) | (67) | 176) | (239) | 84) | 313) | 77 | (177) | (253) | 312) | 370) | (65) | 186) | (25.4) | 302) | (339) | (75) | 19) | 311) | 375) | a0ss)

Disease progression |1o(ovz) 43(1.0) | 78(1.8) [ 92(2.1) |107 2.4)| 1(0.0) | 7(06) | 11(1.0) [ 13(1.2) [13(12) | 1(05) | 2(09) | 3(1.4) | 3(1.4) | 4(18) | 1(0.0) | 7(07) |16(16) | 18(1.7) [ 22(2.1) | 6(0.4) | 21(1.9) [ 38(25) | 45(3.0) | 52(35)
Acute exacerbation [31007) [105 ca)[158 3.6 [200 @61 [235 501 5005) [16015) [ 22020 [ 2926 [35621 | 1005) [ 3000 [ 3000 [ 503 [ 503 [ 5009 [1807) [28027) [3633) [4500) [1802) [s0a0) [s965.9) [11107.9)[124182)
17(0.4) [105(2.4)|172(3.9)[217(5.0) [248(5.7)| 2(02) [ 16(15) | 33(3.0) [ 48(4.4) | 58(53) | 1(05) | 6(27) | 10(45) | 12(5.9) [ 13(5.9) | 4(0.9) [ 24(2.3) | 40(3.9) | 50(4.8) | 56(5.4) | 7(05) | 43(2.9) [ 70(47) | 83(5.5) | 88(5.8)

Improved 2(0.1) | 2(0.1) | 9(0.2) | 11(0.3) | 16(0.4) o 0 1(01) | 1(0.1) | 2(02) o o o 0 0 0 o 3(03) | 3(0.3) | 4(0.4) | 2(0.1) | 2(0.1) | 5(0.3) [ 6(0.40) | 7(05)
Lost to follow-up 19(0.4) | 67 (15) |132(3.0)[182 (4.2) [208 (4.7)] 2(02) [ 10(0.9) | 26(2.4) [ 40(3.6) | 46 (4.2) | 1(05) | 4(1.8) | 12(5.4) | 15(6.8) [ 16(7.2) | 5(0.5) [ 18(1.7) [ 30(2.9) | 42(4.1) | 50(4.8) | 11(07) | 31(2.1) [ 53(35) | 69 (4.6) | 79(5.3)
62(1.4) 198 (4.5) 308 (7.0)|384 (8.8) [ 429 (9.8)| 13 (1.2) | 36 (3.3) [ 63(5.7) | 79.(7.2) [ 83(7.5) | 0 |10(45) [ 13(5.9) | 20(9.1) [22(10.0)| 11(1.2) | 45(4.4) | 68 (6.6) | 91(8.8) [105 (10.2) 31 (2.1) | 84 (5.6) [126 (8.4) | 144 (9.6) [164 (10.9)

Missing 1(00) | 7(0.2) | 9(02) [10002) |11(03) | o0 | 1(01) | 1(0.1) | 101) [ 10| o 0 0 0 0 0 | 2002 [ 2002 | 2002 | 2002) | 101) | 2(03) | 4(03) | 5(03) | 5(03)

Fig. 1 Nintedanib treatment continuation and discontin-
uations rates over time, according to idiopathic pulmonary
fibrosis severity stage. Arrows indicate the three reasons for

liver disorder, nausea, pneumonia and cough
(Fig. 2b).

Neoplastic AEs (benign, malignant and
unspecified) occurred in < 1.5% of patients, the
most common (occurring in > 0.2% of patients)
being malignant neoplasm progression (1.4%),
lung neoplasm malignant (1.0%), gastric cancer
(0.3%) and recurrent lung carcinoma, cell-type
unspecified (0.2%). ADRs occurring in > 2% of
patients were diarrhoea, hepatic function abnor-
mal, decreased appetite, liver disorder and nau-
sea (Fig. 2b).

The ADR event rates for gastrointestinal
events were 50.5, 7.2 and 2.4 events per 100
patient exposure-years for diarrhoea, nausea and
vomiting, respectively, and the ADR event rates
for hepatic function abnormal and liver disorder
were 16.9 and 8.9 events per 100 patient expo-
sure-years, respectively (Table 2). The ADRs of
hepatic disorders and diarrhoea had a median
time to onset of 22.0 and 92.0 days, respectively
(Supplementary Material Fig. S2). Hepatic dis-
orders were mainly managed by treatment dis-
continuation (349 events), interruption (351

treatment discontinuation related to adverse events (AEs),
ie. “AEs (excluding disease progression)”, “disease progres-
sion” and “acute exacerbation”

events) or dose reduction (305 events), while
diarrhoea was mainly managed by dose reduc-
tion (501 events), with treatment being contin-
ued unchanged for 948 events, discontinued for
321 events and interrupted for 157 events.

The univariate logistic regression analysis
identified several variables as possibly having an
association with an increased risk of ADRs over-
all and ADRs of hepatic disorders or diarrhoea
(Fig. 3a). The risk of ADRs overall was increased
in female patients and in patients with stage I/1I
IPF, no concomitant IPF medication at baseline
and an initial nintedanib dose of 150 mg bid.
The analysis indicated that the risk of hepatic
disorder ADRs was increased in female patients,
and in patients with BSA < 1.63 m?, no smok-
ing history, baseline FVC < 70% predicted and
an initial nintedanib dose of 150 mg bid. The
risk of diarrhoea ADRs was increased in patients
aged < 73 years, ex- or current smokers and in
patients with BSA > 1.63 m?, baseline FVC > 70%
predicted, stage I/II IPF, no concomitant IPF
medication and an initial nintedanib dose of
150 mg bid.

A\ Adis



Adyv Ther (2025) 42:1075-1093

1083

a Proportion of patients, %
N=5717
0 20 40 60 80 100
Any AEs 84.0%
Any ADRs
Serious AEs
Serious ADRs
AEs (discontinuation)
ADRs (discontinuation) 24.1%
AEs (death) 19.8%
ADRs (death)
AEs (dose reduction) 22.9%
ADRSs (dose reduction) 22.0%
b Proportion of patients, %
N=5717
0 10 20 30 40 0 10 20 30 40

Progression of IPF

Hepatic function abnormal

Decreased appetite

Liver disorder

Nausea

Pneumonia

Cough

Pneumothorax

Pneumonia bacterial

17.5%

1.6%

1.0%
0.9%

1.2%
1.0%

0.7%
0.6%

0.2%
0.1%

Serious AEs

B 3.6%
Serious ADRs

0.2%

0.1%

3.3%
0.5%

2.7%
0.1%

Fig.2 Incidence of adverse events (AEs) and adverse drug reactions (ADRs) with nintedanib as a overall summary and b the
most common AEs and ADRs. IPF idiopathic pulmonary fibrosis

The multivariate analysis identified several
potential risk factors for ADRs overall, hepatic
disorder ADRs and diarrhoea ADRs (Fig. 3b).
The risk of ADRs overall was increased in
female patients and in patients aged > 73 years,
with no concomitant IPF medication and an
initial nintedanib dose of 150 mg bid. The

risk of hepatic disorder ADRs was increased
in female patients and in patients with base-
line FVC < 70% predicted and an initial nin-
tedanib dose of 150 mg bid, while the risk of
diarrhoea ADRs was increased in ex- or current
smokers and in patients with BSA > 1.63 m?,
baseline FVC > 70% predicted, stage I/II IPF,

A\ Adis



1084

Adv Ther (2025) 42:1075-1093

Table 2 Adverse event rates of common AEs and ADRs

Type of AE

Safety analysis set (7 = 5717)

AEs ADRs
Events, » Event rate, per 100 patient  Events,»  Event rate, per 100 patient
exposure-years® exposure-years”

Diarrhoea 3049 51.6 2985 50.5
Progression of IPF 1267 214 112 1.9
Hepatic function abnormal 1078 18.2 1001 16.9
Liver disorder 559 9.5 528 8.9
Nausea 457 7.7 424 7.2
Constipation 204 35 59 1.0
Vomiting 164 2.8 139 2.4
Facces soft 119 2.0 112 1.9
Bronchitis 118 2.0 4 0.1

ADRs adverse drug reactions, AEs adverse events, IPF idiopathic pulmonary fibrosis

*Rate 2 2 per 100 patient exposure-years

no concomitant IPF medications and an initial
nintedanib dose of 150 mg bid.

Effectiveness

At 24 months, the incidence rate of investi-
gator-reported acute exacerbations of IPF in
the overall effectiveness set was 13.1 per 100
patient exposure-years (744 events; Table 3) or
13.1% (Supplementary Material Table S2). The
incidence of acute exacerbations increased
numerically with increasing IPF severity from
stages II to IV (Fig. 4). Higher rates of acute
exacerbations were observed in patients with
baseline FVC% predicted < 70% and in patients
who were receiving corticosteroids at baseline.

In the FVC effectiveness set (n = 3124), the
adjusted absolute mean change in FVC from
baseline to 12 and 24 months was — 129.8 mL
(95% CI - 148.3, - 111.3) and - 212.3 mL (95%
CI - 235.3, — 189.3), respectively (Fig. 5). By
12 months, the adjusted annual rate of decline
in FVC was greater in patients with a nintedanib
dose intensity of < 80% than in those with a
dose intensity of > 80% (Fig. 6), representing a

difference of 113.4 mL/year. Compared with
patients who had a nintedanib dose intensity
of < 80%, those with a dose intensity of > 80%
included a numerically higher proportion of
male patients and patients aged < 75 years and
had a numerically higher mean BMI (23.9 vs.
22.9 kg/m?; Supplementary Material Table S3). At
Month 12, 566 patients had a decline in FVC%
predicted from baseline of < 5%, 148 had a > 5%
to < 10% decline and 260 had a > 10% decline
(Supplementary Material Table S4). Compared
with patients who had a decline in FVC% pre-
dicted from baseline of < 5% or > 5% to < 10% at
Month 12, patients with a > 10% decline in FVC%
predicted included numerically lower proportions
of patients who were male patients, current or ex-
smokers and had received nintedanib at a dose
intensity of > 80%. Patients with a > 10% decline
in FVC% predicted also had a numerically lower
mean BMI and baseline FVC% predicted than
the other comparator groups. Compared with
patients who had a decline in FVC% predicted
from baseline of < 5% or > 5% to < 10% at Month
12, a higher proportion of patients with a > 10%
decline in FVC% predicted tended to have
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a
Overall ADRs Hepatic disorders® (ADRs) Diarrhoea (ADRs)
Safety set N=5717 OR (95% Cl) OR (95% CI) OR (95% Cl)
Age 273 years o 1.11(1.00, 1.24) EJ 0.99 (0.88,1.12) sy 0.87 (0.78, 0.97)*
Sex, female o 1.31(1.14, 1.50)* o 1.69 (1.48,1.93)* rat 0.88(0.77,1.01)
BSA <1.63 m2 at) 1.07 (0.96, 1.20) o 1.31(1.16, 1.48)* ioH 0.76 (0.68, 0.85)*
%FVC<70% ffat 0.91(0.80,1.03) o 1.25(1.10, 1.43)* o 0.66 (0.58, 0.74)*
Smoking history, ex- or current smoker HH 0.97(0.85,1.11) o 0.79 (0.69, 0.90)* HH 1.33(1.16,1.51)*
IPF severity stage, Il or IV HH 0.77 (0.66, 0.89)* fu] 0.99 (0.86,1.15) H 0.71(0.62,0.82)*
Previous IPF medication, yes HH 0.95 (0.84, 1.09) 1.10(0.96, 1.26) HH 0.88(0.77,1.00)
Concomitant IPF medication, yes IH 0.78(0.70, 0.88)* lj 0.96 (0.85,1.10) H 0.67 (0.59, 0.76)*
Initial dose, 150 mg bid —O— 2.03(1.74,2.37)* —0— 3.10 (2.47,3.90)* —0— 1.61(1.36,1.91)*
r T T r 1 r T T T 1 r T T T 1
00 05 1.0 15 20 25 0 1 2 3 4 5 00 05 10 15 20 25
b Overall ADRs Hepatic disorders®(ADRs) Diarrhoea (ADRs)
Safety set N=5717 OR (95% Cl) OR (95% Cl) OR (95% Cl)
Age 273 years H:H 1.21(1.02, 1.43)* H 1.10(0.95,1.27) - 0.96 (0.82,1.13)
Sex, female [ua] 1.48(1.17,1.88)* O 2.00(1.61, 2.49)* =T 1.17(0.91,1.51)
BSA <1.63 m? H.‘J-i 1.02(0.84,1.23) H 1.12(0.95,1.31) HOH 0.80(0.67,0.96)*
%FVC<70% [n] 0.90(0.76, 1.07) CH 1.25(1.09, 1.44)* HH 0.72(0.61,0.84)*
Smoking history, ex- or current smoker HH 1.20(0.98,1.47) —0— 1.32(1.04,1.67)*
IPF severity, stage Il or IV HH 0.93(0.78,1.12) HH 0.84(0.71,0.99)*
Concomitant IPF medication, yes o 0.72(0.61,0.86)* HH 0.68 (0.57,0.81)*
Initial dose, 150 mg bid —0— 2.29(1.80,2.93)* —{—— 3.54(2.70,4.65)* —{0— 1.45(1.11,1.88)*
r T T 1 r T T T 1 r T T 1
0 1 2 3 4 0 1 2 3 4 5 0.0 0.5 1.0 15 2.0

Fig.3 Logistic regression by a univariate and b multi-
variate analysis investigating risk factors associated with
adverse drug reactions during nintedanib treatment. Vari-
ables in the multivariate analysis included age (< 73 vs.
> 73 years), sex (male vs. female), BSA (< 1.63 vs. > 1.63
m?*) and FVC% (< 70 vs. > 70%) regardless of the uni-
variate analysis results and any other factors for which the
95% CI of ORs did not cross 1 during univariate analysis.
*Liver-related investigations, signs and symptoms (stand-

ardised MedDRA Queries: SMQ), hepatic failure, fibrosis

received a nintedanib dose intensity of < 80%
than a dose intensity of > 80%.

DISCUSSION

This PMS study of patients who initiated nin-
tedanib therapy for IPF revealed that the inci-
dence of AEs and ADRs at 24 months was
84.0% and 62.7%, respectively. Treatment

and cirrhosis and other liver damage-related conditions
(sub-SMQ), cholestasis and jaundice of hepatic origin
(sub-SMQ) and hepatitis, non-infectious (sub-SMQ).
*Upper 95% CI < 1 or lower 95% CI > 1 (indicated in
bold text). ADRs adverse drug reactions, bid twice daily,
BSA body surface area, CI confidence interval, FV'C forced
vital capacity, IPF idiopathic pulmonary fibrosis, MedDRA
Medical Dictionary for Regulatory Activities, OR odds
ratio

discontinuations were mainly caused by AEs (in
44.0% of patients), ADRs (24.1%) and insuffi-
cient effectiveness (5.7%). Overall, AEs related to
diarrhoea, progression of IPF, decreased appetite
and hepatic function were the main reasons for
discontinuation. At 24 months, the proportion
of patients with acute exacerbations was 13.1%,
and the adjusted absolute mean change in FVC
from baseline was - 212.3 mL.

Approximately 65% of patients discontinued
nintedanib treatment within 24 months, mainly
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Table 3 Incidence rate of acute exacerbations over
24 months

Category Events,~ Event rate, per 100
patient exposure-
years

Total population 744 13.1

IPF severity stage®

I 97 7.4
II 17 7.0
III 135 11.8
v 273 21.2
FVCY% predicted at baseline class”
<70% 357 16.0
>70% 226 9.2
OCS use at baseline®
Yes 268 22.8
No 281 6.9

FVC forced vital capacity, IPF idiopathic pulmonary fibro-
sis, OCS oral corticosteroid

*Unknown 17.3 per 100 patient exposure-years, missing
13.0 per 100 patient exposure-years

bMissing 16.3 per 100 patient exposure-years

“Unknown 44.5 per 100 patient exposure-years

due to AEs and insufficient effectiveness. This
was similar to that seen in the INPULSIS-ON
trial (69-72%) [11]. As INPULSIS-ON patients
were exposed to nintedanib for a longer period
(median 31.5 months) [11], it may be possible
that the incidence of discontinuation over time
was higher in this study. The proportion of
patients with AEs leading to discontinuation in
this study was 40.4%, corresponding to an event
rate of 40.6 per 100 patient exposure-years. This
was similar to the INPULSIS-ON trial (40-46%)
[11], but higher than reported in the INPULSIS-1
and -2 trials (17.6 and 21.0%, respectively) [9]
and in Japanese patients enrolled in INPULSIS
trials (25.0%) [12].

Consideration should be given to differences
in patient background characteristics between
this study, the INPULSIS trial and INPULSIS

Japanese data. When comparing patients in this
PMS study with the INPULSIS total and Japanese
populations [12], patients were older (mean age
71.7 vs. 66.6 and 68.4 years, respectively), had
lower BMI (mean 22.8 vs. 28.1 and 24.4 kg/mz,
respectively) and poorer lung function (baseline
FVC% predicted 69.5% vs. 79.7% and 80.9%,
respectively). These differences may explain
the higher rates of treatment discontinuation
observed in this PMS study. In the interim anal-
ysis of this study, multivariate analysis showed
that patients aged > 75 years, those with BSA
of < 1.58 m?, those with baseline FVC < 70% pre-
dicted, stage III/IV IPF and male patients were
more likely to discontinue nintedanib treatment
within 3 and 12 months [13].

The incidence of AEs in this PMS study
(84.0%) was numerically lower than that
reported in previous phase III trials (94.5-99%)
and Japanese subset data (98.7%) [9, 11, 12]; of
note, under-reporting of AEs is a challenge in
real-world studies [17], which could explain this
difference. The most common AEs in this study
were diarrhoea, progression of IPF, hepatic func-
tion abnormal, decreased appetite, liver disorder
and nausea. The event rates of gastrointestinal
AEs of diarrhoea, nausea and vomiting (51.6,
7.7 and 2.8 per 100 patient exposure-years,
respectively) were lower than that reported
in the group of patients who continued nint-
edanib treatment in an open-label extension of
the INPULSIS trials (INPULSIS-ON; 60.1, 8.6 and
7.2 per 100 patient exposure-years, respectively)
[11]. However, the rate of progression of IPF was
higher in this analysis than in the INPULSIS-ON
nintedanib continued group (21.4 vs. 13.7 per
100 patient exposure-years) [11].

The multivariate analysis identified that pos-
sible risk factors for developing ADRs overall
included older age (= 73 years), no concomi-
tant IPF medications at baseline and an ini-
tial nintedanib dose of 150 mg bid, as well as
being female. Notably, multivariate analysis of
ADRs indicated an OR > 1 in patients with a
median age of > 73 years compared with those
aged < 73 years. There was no tendency for the
OR to be high for frequently occurring liver
disorders or diarrhoea. The analysis identified
baseline FVC < 70% predicted and an initial
nintedanib dose of 150 mg bid, as well as being
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Fig.4 Incidence rate of acute exacerbations over exposure-years. “‘Unknown (7 = 420) 44.5 (95% CI 38.5,

24 months. *Unknown (» = 25) 17.3 (95% CI 3.6, 50.6)
per 100 patient exposure-years, missing (7 = 498) 13.0
(95% CI 10.1, 16.4) per 100 patient exposure-years. *Miss-
ing (» = 1193) 16.3 (95% CI 13.9, 19.0) per 100 patient

female, to be possible risk factors for developing
hepatic disorder ADRs, while possible risk factors
for developing diarrhoea ADRs were being an
ex- or current smoker, having a BSA > 1.63 m?,
baseline FVC% = 70% predicted, stage I/II IPF,
no concomitant IPF medications and an initial
nintedanib dose of 150 mg bid. Schmid and col-
leagues also showed that the risk of liver enzyme
elevations was positively correlated with plasma
nintedanib concentrations and female sex in
patients with IPF and those with other fibrosing
interstitial lung diseases [18]. The actual dose of
nintedanib administered was a better predictor
of the risk of developing diarrhoea than drug
plasma concentrations, suggesting that gastro-
intestinal tract concentrations may be more rel-
evant than plasma exposure [18]. We did not
examine nintedanib plasma concentrations and
their relationship to ADRs in this PMS study.
Nevertheless, for case groups with a potentially
higher risk of developing ADRs (older patients,

51.2) per 100 patient exposure-years. CI confidence inter-
val, FV'C forced vital capacity, IPF idiopathic pulmonary
fibrosis, OCS oral corticosteroid

female patients) that may necessitate treatment
discontinuation, we would advise monitoring
ADRs frequently and managing them appropri-
ately in order to avoid treatment discontinua-
tion. This is particularly important given the
possible relationship between dose intensity and
therapeutic benefit (discussed below).

The rate of acute exacerbations in this study
was 13.1 per 100 patient exposure-years, corre-
sponding to a proportion of 13.1%. The inci-
dence of acute exacerbations in this PMS study
is similar to that observed in INPULSIS-ON (12%
in patients who initiated nintedanib and 15% in
those who continued nintedanib) [11]. As the
IPF severity stage increased, the incidence rate
of acute exacerbations also increased.

Lower incidences of AEs together with higher
FVC% are commonly reported in PMS studies
with nintedanib. However, the incidence of
AEs in this study was numerically lower than in
INPULSIS-ON (84% vs. 98-99%) [11]. The rate
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Fig.5 Adjusted absolute change from baseline in FVC during nintedanib treatment. CI confidence interval, FV'C forced

vital capacity, MMRM mixed model for repeated measure

of acute exacerbations in this study was 22.8
per 100 patient exposure-years in patients on
corticosteroids at baseline, compared with 6.9
per 100 patient exposure-years in patients who
were not. The proportion of patients on corti-
costeroids in this study when compared with the
INPULSIS-1 and -2 studies was 23.8% vs. 22.0%
and 20.7%, respectively [9, 11]. As previously
reported in the interim analysis of this PMS
study [13], and by others [19], baseline corticos-
teroid use is a risk factor for acute exacerbation
of IPF.

The adjusted absolute mean change in FVC
from baseline to Months 12 and 24 [- 129.8 mL
(- 129.8 mL/year) and — 212.3 mL (- 106.2 mL/
year), respectively] was slightly lower than the
adjusted annual rate of FVC decline reported
over 52 weeks in INPULSIS-1 and -2 (- 114.7 mL/
year and — 113.6 mL/year, respectively) [9] and
over 192 weeks in INPULSIS-ON (- 135.1 mL
in all patients, — 145.0 mL/year in those who
continued nintedanib, and — 119.7 mL/year in
those who initiated nintedanib) [11]. However,

this difference was not considered to be clini-
cally relevant. Further, patients with a nint-
edanib dose intensity of > 80% had a lower
adjusted annual rate of decline in FVC by Month
12 than those with a dose intensity of < 80%,
representing a difference in FVC of 113.4 mL/
year. This finding contrasts with that of INPUL-
SIS-ON, in which the annual rate of decline in
FVC was similar, irrespective of nintedanib dose
intensity (< 90% or > 90%) [11]. This could be
explained by the differing background chazr-
acteristics of patients in this study who had a
nintedanib dose intensity < 80% versus > 80%;
the < 80% group included a numerically higher
proportion of female patients and patients
aged > 75 years, and had a lower BMI and BSA
than those in the > 80% group. As shown in
multivariate analysis of this PMS study, patients
aged > 73 years may have a higher risk of overall
ADRs, which may lead to a higher risk of nin-
tedanib discontinuation. This highlights the
importance of careful management of AEs in
this patient population. Compared with patients
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Fig.6 Adjusted annual rate of decline in FVC at
12 months according to nintedanib dose inten-
sity. Dose intensity of 100%: 109,200 mg in total
(300 mg x 364 days). Dosc intensity is defined as the ratio
of the actual dose of nintedanib (including cases of dose

with a decline in FVC% predicted from baseline
of < 10% at Month 12, patients with a > 10%
decline comprised a numerically lower propor-
tion of male patients, current or ex-smokers and
patients who received a nintedanib dose inten-
sity > 80%, and a higher proportion of female
patients and patients who received a nintedanib
dose intensity < 80%. Patients with a > 10%
decline in FVC% predicted also had a numeri-
cally lower mean BMI and baseline FVC% pre-
dicted than those who had a smaller decline in
FVC% predicted.

Factors that influence nintedanib dosage are
highly complex. It is recommended that the ini-
tial dose of nintedanib should be 150 mg bid
and continued at > 80% exposure for clinical
effectiveness. However, the dose may be reduced
to 100 mg bid if the higher dose is poorly toler-
ated based on the patient’s condition (e.g. the
presence of nausea, vomiting, diarrhoea and/or

Adjusted difference:
113.4 mlL/year

1423

modification) to the estimated dose administered without
cases of dose reduction and withdrawal over 12 months
(364 days). This analysis included the patients who discon-
tinued nintedanib before 12 months. CI confidence inter-
val, FV'C forced vital capacity, SE standard error

aspartate transaminase or alanine aminotrans-
ferase levels > 3 times the upper limit of normal).
Since this analysis did not reveal the risk factors
that influence dose intensity, further studies are
recommended to ascertain these factors.

Lung cancer is an important comorbidity of
IPF, being reported in up to 31% of patients
with IPF [20-24]. In contrast, the incidence of
lung neoplasm malignant in patients treated
with nintedanib was lower in this PMS study,
although the observation period was shorter
than in previous studies. Lung cancer has
multifactorial causes, including carcinoma-
associated fibroblasts (CAFs), which are
thought to promote and regulate the develop-
ment and progression of tumours [25]. Nint-
edanib appears to suppress CAFs, as shown in
an in vitro study of the effects of the drug on
profibrotic activation markers in lung adeno-
carcinoma tissue samples [26]. Encouragingly,
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a retrospective study found that the incidence
and prevalence of lung cancer and related
mortality were significantly lower in patients
with IPF who had received antifibrotic drugs
(pirfenidone or nintedanib; n = 189) compared
with patients who did not receive this treat-
ment (n = 156) [27]. Further large-scale stud-
ies are necessary to verify the effects of anti-
tibrotic drugs, including nintedanib, in the
prevention of lung cancer in patients with IPF.

One of the major strengths of this PMS
study was that it included the largest patient
cohort treated with nintedanib to date. Only
two observational studies of nintedanib
in > 1000 patients have previously been con-
ducted, both of which were in the US [28, 29].
Since there were no restrictions (e.g. age, lung
function) on the data collected in this study,
this dataset can be considered to be original
and reflective of real-world nintedanib use
in the Japanese population. Other strengths
include the prospective data collection, exter-
nal validity and overall generalisability of the
findings from this real-world population of
patients with IPE.

The limitations of this study include the
lack of a control group, and the fact that it
included patients solely from Japan. Further,
since AE data were reported at the discre-
tion of the investigator, only those AEs that
were recorded by the physician were assessed.
Therefore, some AE data may not have been
collected and may be reflected in the lower
rate of AEs reported in this analysis com-
pared with INPULSIS-ON [11]. Similarly, not
all physicians provided data on treatment
discontinuation or the reason for discontinu-
ation. Another limitation is that the diagno-
sis of IPF and of acute exacerbation in this
study were assessed by the attending physi-
cian rather than being centrally evaluated,
which could have introduced bias. Further-
more, the diagnosis of IPF was based on insti-
tutional judgement at each study site, which
may have introduced variability in diagnosis,
and this study did not investigate whether
the multidisciplinary team (MDT) approach
to IPF diagnosis was used (i.e. clinical-radio-
logical or clinical-radiological-pathological

multidisciplinary discussion); therefore, the
rate of MDT diagnosis could not be assessed.

CONCLUSION

This PMS study demonstrated that the safety
and effectiveness of nintedanib in a real-world
setting of Japanese patients with IPF is similar
to that reported in previous studies. To ensure
the continuation of nintedanib therapy to slow
the progression of IPF, appropriate manage-
ment of ADRs, such as hepatic disorders and
diarrhoea, is crucial.
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