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Background: A previous subgroup analysis of data from the INBUILD trial showed that

nintedanib reduced the annual rate of decline in forced vital capacity (FVC) in Japanese

patients with progressive fibrosing interstitial lung diseases (PF-ILDs). The safety profile of

nintedanib over 52 weeks in Japanese patients was similar to that of the overall population.

Methods: Using data from 108 Japanese patients with PF-ILDs who had received at least 1

dose of study medication in the INBUILD trial, we evaluated the effect of nintedanib on

disease progression and assessed the safety profile over the whole trial period (i.e., a longer

duration than the prior analysis) compared with placebo. ILD progression was defined as

an absolute decline in FVC �10% predicted vs baseline.

Results: Over the whole trial, in Japanese patients with PF-ILDs, nintedanib numerically

lowered the risk of progression of ILD or death (hazard ratio [HR], 0.66; 95% confidence
rase; AST, aspartate aminotransferase; CI, confidence interval; CT, computed tomography;
on monoxide; DMARD, disease-modifying anti-rheumatic drug; FVC, forced vital capacity;
rd ratio; HRCT, high-resolution computed tomography; IPF, idiopathic pulmonary fibrosis;
F-ILD, progressive fibrosing interstitial lung disease; PY, patient-years; SSc, systemic scle-
ial pneumonia; UIP, usual interstitial pneumonia.
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Interstitial lung disease progression

Safety
intervals [CI]: 0.37, 1.16), acute exacerbation of ILD or death (HR, 0.28; 95% CI: 0.09, 0.83), and

death (HR, 0.41; 95% CI: 0.11, 1.51). The most common adverse event over the whole trial in

nintedanib-treated Japanese patients was diarrhea, which was manageable for most pa-

tients by dose reduction and interruption. The safety profile of nintedanib in this longer

duration analysis was consistent with that previously reported.

Conclusions: In this analysis of data from Japanese patients with PF-ILDs, nintedanib

nominally reduced the risk of clinically meaningful outcomes reflecting disease progres-

sion, including death, over the whole trial, and no new safety concerns were observed.

Clinical trial registration: ClinicalTrials.gov NCT02999178.

© 2022 The Authors. Published by Elsevier B.V. on behalf of The Japanese Respiratory So-

ciety. This is an open access article under the CC BY license (http://creativecommons.org/

licenses/by/4.0/).
1. Introduction

More than 200 different parenchymal pulmonary conditions

constitute the group of disorders collectively termed intersti-

tial lung diseases (ILDs) [1]. Most of these conditions are rare;

prevalence estimates of overall ILDs are 74e76/100,000 in the

United States and Europe, and those of the common fibrotic

ILDs are 8.2e30.2/100,000 [2]. Prevalence rates in Asia are

largely unknown due to a lack of epidemiologic studies in this

region [3,4]. In clinical practice, within the spectrum of

fibrosing ILDs, a subset of patients continues to have ILD

progression despite appropriate diseasemanagement, and are

categorized as having the progressive fibrosing phenotype

[1,5]. An analysis of online survey data from several countries

reported that 18e32% of patients with ILDs other than idio-

pathic pulmonary fibrosis (IPF) may develop progressive

fibrosis, and the time between symptom onset and death was

61e80 months [6].

Nintedanib is an intracellular tyrosine kinase inhibitor

indicated for the treatment of chronic fibrosing ILDs with a

progressive phenotype [7e9]. The double-blind, placebo-

controlled, phase 3 INBUILD trial in patients with progressive

fibrosing ILDs (PF-ILDs) other than IPF demonstrated that

nintedanib 150mg twice daily (BID) reduced the annual rate of

decline in forced vital capacity (FVC) compared with placebo

by 57% over 52 weeks, with adverse events manageable for

most patients [10,11].

PF-ILD is a chronic and irreversible fibrotic lung disease

requiring long-term treatment [12,13]. Notably, the INBUILD

trial comprised two parts: the duration of Part Awas 52weeks,

and Part B was a variable treatment period for each patient

which continued beyond 52 weeks until the last patient

completed the trial [10,14]. Thus, the data accrued beyond 52

weeks from patients with PF-ILDs in the INBUILD trial can

provide critical support for the longer-term effectiveness and

safety profile of nintedanib. A prior analysis using the data

collected over the whole INBUILD trial (i.e., Parts A þ B)

showed that nintedanib reduced the risk of events reflecting

the progression of ILD compared with placebo; moreover,

the safety profile was consistent with that observed over 52

weeks [15].
A previous Japanese subgroup analysis of data from Part A

of the INBUILD trial indicated no heterogeneity in treatment

effect on the annual rate of decline in FVC between Japanese

and non-Japanese patients, and the safety profile over 52

weeks in Japanese patients was also consistent with the

overall trial population [16]. However, there were several dif-

ferences between the overall population and the Japanese

subpopulation in terms of baseline demographics, including

the percentage of patients with a usual interstitial pneumonia

(UIP)-like fibrotic pattern on high-resolution computed to-

mography (HRCT), and the percentages of patients with each

ILD (i.e., unclassifiable idiopathic interstitial pneumonia [uIIP],

hypersensitivity pneumonitis [HP], and idiopathic non-

specific interstitial pneumonia [NSIP]). As several previous

studies have reported that increased mortality may be asso-

ciated with an imaging pattern of UIP on HRCT or presence of

specific ILD subtype (e.g., uIIP) [17e24], we considered that

further analysis of the events indicating ILD progression over

the whole INBUILD trial (Parts A þ B; i.e., a longer duration

than the prior Japanese subset analysis) was needed to

confirm the consistency of the results compared with the

overall population. Here, we report the effect of nintedanib on

three clinically meaningful outcomes reflecting ILD progres-

sion, including progression of ILD or death, compared with

placebo, and the safety profile of treatment, in Japanese pa-

tients with PF-ILDs.
2. Patients and methods

2.1. Study design

The study design for the INBUILD trial (NCT02999178) has

been reported [10,14]. In summary, this was a randomized,

double-blind, placebo-controlled, parallel-group trial of 663

patients with PF-ILDs conducted at 153 sites in 15 countries.

The trial was performed in accordance with the Declaration of

Helsinki, the International Council for Harmonisation Good

Clinical Practice guidelines, local regulations, and the proto-

col, which was approved by local authorities (see also

Supplemental Table 1). All patients providedwritten informed

consent prior to enrolment.
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2.2. Patients

Full eligibility criteria have been published [10]. In brief, key

inclusion criteria were age �18 years (�20 years in Japan) who

had a physician-diagnosed fibrosing ILD other than IPF with

features of fibrosis affectingmore than 10% of lung volume on

HRCT confirmed by central review. Patients were required to

meet �1 of the following criteria for progression of ILD at any

point within the 24 months before screening, despite man-

agement considered appropriate in clinical practice for the in-

dividual ILDs (excluding nintedanib or pirfenidone treatment):

relativeFVCdeclineof�10%of thepredictedvalue; relativeFVC

decline of 5% to <10% of the predicted value and worsening of

respiratory symptoms, or increased extent of fibrosis onHRCT;

worsening of respiratory symptoms and increased extent of

fibrosis on HRCT. Patients were also required to have FVC of

�45% of the predicted value and diffusing capacity of the lung

for carbonmonoxide (DLco) (corrected for hemoglobin) of 30%

to <80% of the predicted value.

2.3. Treatment

Patients were randomly assigned 1:1 to receive oral ninteda-

nib (150 mg BID) or placebo, further stratified by HRCT

fibrosing pattern (a UIP-like pattern or other fibrotic patterns)

in a 2:1 ratio. In Part A, all patients were treated for 52 weeks.

In Part B, each patient was treated for a variable treatment

period beyond 52 weeks during which patients continued to

receive either nintedanib or placebo until all participants had

completed the trial. Unless patients withdrew their consent,

all patients, including those who discontinued the trial

medication, were asked to attend all visits as originally plan-

ned. Patients still receiving trialmedication at the end of Part B
Fig. 1 e Patient disposition over the whole trial (Parts A and B)
were allowed to enter INBUILD-ON, an open-label extension of

the INBUILD trial. The first database lock in the INBUILD trial

occurred after the last patient had completed the week 52

visit, with final database lock occurring after all patients had

either completed the follow-up visit or entered the INBUILD-

ON extension trial.

2.4. Outcomes and statistical methods

Study endpoints included time to progression of ILD or death

(where progression was defined as an absolute decline in FVC

�10% predicted), time to first acute ILD exacerbation or death,

and time to death over the whole trial [10]. Herein, we report

these event outcomes over the whole trial (up to the final data-

base lock) in all Japanese patients, and in the subset of Japanese

patientswith a UIP-like fibrosis pattern onHRCT (a prespecified

coprimary population in the overall population analysis).

All analyses were conducted in patients who had received

at least 1 dose of study medication. All endpoints for the

Japanese patients were considered exploratory in nature and

no P-values were calculated. Time-to-event data were

calculated based on a Cox's regression model with terms for

treatment used to derive the hazard ratio (HR) and 95%

confidence intervals (CI) (stratified by HRCT pattern). Kaplan-

Meier plots by treatment group were produced to visualize

the data. Analyses for adverse events and laboratory pa-

rameters were descriptive. Adverse events in the Japanese

population were coded using the Medical Dictionary for

Regulatory Activities version 22.0. Diarrhea severity was

classified using the Common Terminology Criteria for

Adverse Events version 4.03. All analyses were prespecified

and conducted using SAS software version 9.4 (SAS Institute,

Inc., Cary, NC, USA).
for Japanese patients in the INBUILD trial. BID, twice daily.
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Fig. 2 e Time to progression of ILD (absolute decline in FVC ≥10% predicted) or death over the whole trial in (A) all Japanese

patients and (B) Japanese patients with a UIP-like fibrotic pattern.

CI, confidence intervals; FVC, forced vital capacity; ILD, interstitial lung disease; UIP, usual interstitial pneumonia.
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3. Results

3.1. Patients

A total of 108 Japanese patients received study medication

(nintedanib, n ¼ 52; placebo, n ¼ 56) and were included in

this analysis. The detailed baseline characteristics of
Japanese patients have been reported elsewhere [16]. In brief,

the mean age was 68.1 years, the mean FVC % predicted was

69.5, and the mean DLco % predicted was 44.4. Eighty-four

(77.8%) Japanese patients had a UIP-like fibrotic pattern on

HRCT, and the most common clinical ILD diagnoses were uIIP

(n ¼ 39; 36.1%), HP (n ¼ 14; 13.0%) and NSIP (n ¼ 14; 13.0%).

Overall 33 (30.6%) Japanese patients were diagnosed with an

autoimmune ILD.

https://doi.org/10.1016/j.resinv.2022.06.009
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Table 1 e Time-to-event results in Japanese patients over the whole INBUILD trial.

Number of patients meeting
each time-to-event outcome

All Japanese patients Patients with a UIP-like fibrotic
pattern on HRCT

Nintedanib
150 mg BID
(n ¼ 52)

Placebo
(n ¼ 56)

Nintedanib vs
placebo

HR (95% CI)

Nintedanib
150 mg BID
(n ¼ 39)

Placebo
(n ¼ 45)

Nintedanib vs
placebo

HR (95% CI)

Progression of ILD or death, n (%) 20 (38.5) 31 (55.4) 0.66 (0.37, 1.16) 16 (41.0) 27 (60.0) 0.63 (0.34, 1.18)

Progression of ILD, n 17 28 13 24

Death, n 3 3 3 3

First acute exacerbation of ILD or death, n (%) 4 (7.7) 16 (28.6) 0.28 (0.09, 0.83) 4 (10.3) 14 (31.1) 0.33 (0.11, 1.02)

First acute exacerbation, n 3 9 3 7

Death, n 1 7 1 7

Death, n (%) 3 (5.8) 9 (16.1) 0.41 (0.11, 1.51) 3 (7.7) 9 (20.0) 0.41 (0.11, 1.51)

BID, twice daily; CI, confidence interval; CT, computed tomography; HRCT, high-resolution computed tomography; ILD, interstitial lung disease;

UIP, usual interstitial pneumonia.

The data indicate the number of patients (n, or n [%]) who met each time-to-event outcome over the whole INBUILD trial. Only the event

occurring first for each outcome was counted. Acute exacerbation of ILD in the INBUILD trial was defined as acute and clinically significant

respiratory deteriorations which were characterized by evidence of new widespread alveolar abnormality with all of the following: acute

worsening or development of dyspnea typically less than one month duration, CT with new bilateral ground-glass opacity and/or consol-

idation, superimposed on a background pattern consistent with fibrosing ILD, and deterioration not fully explained by cardiac failure or fluid

overload.
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Overall, 45 patients (86.5%) in the nintedanib group and 42

patients (75.0%) in the placebo group completed the planned

observation time (Fig. 1); the most common reason for non-

completion was death (nintedanib, n ¼ 3; placebo, n ¼ 9). At

least 1 dose reduction was reported in 28 patients (53.8%) in

the nintedanib group and 0 patients in the placebo group; 28

patients (53.8%) in the nintedanib group and 6 (10.7%) in the

placebo group had at least 1 dose interruption, generally to

manage adverse events. In the nintedanib and placebo groups,

22 patients (42.3%) and 18 patients (32.1%), respectively, pre-

maturely discontinued trial medication; the main reason was

adverse events (nintedanib, n¼ 15; placebo, n¼ 12). Themean

(standard deviation) duration of exposure was 15.9 (6.9) and

17.1 (7.2) months in the nintedanib and placebo group,

respectively. Use of restricted medication during the whole

trial is shown in Supplemental Table 2.

3.2. Time to progression of ILD (absolute decline in FVC
�10% predicted vs baseline) or death

Over the whole trial, the percentage of Japanese patients who

either had progression of ILD or died was 38.5% (n ¼ 20) in the

nintedanib group and 55.4% (n ¼ 31) in the placebo group; this

was numerically lower with nintedanib versus placebo

(Fig. 2A, Table 1). The HR tended to favor nintedanib over

placebo (HR, 0.66; 95% CI: 0.37, 1.16). This trend in favor of

nintedanib was also observed in the subset of patients with a

UIP-like fibrotic pattern (HR, 0.63; 95% CI: 0.34, 1.18) (Fig. 2B,

Table 1).

3.3. Time to first acute exacerbation of ILD or death

The percentage of patients who either had an acute exacer-

bation or died was 7.7% (n ¼ 4) in the nintedanib group and

28.6% (n ¼ 16) in the placebo group; this was numerically

lowerwith nintedanib versus placebo (Fig. 3A, Table 1). TheHR
tended to favor nintedanib over placebo (HR, 0.28; 95% CI: 0.09,

0.83). A similar trend was also observed in the patients with a

UIP-like fibrotic pattern (HR, 0.33; 95% CI: 0.11, 1.02) (Fig. 3B,

Table 1).

3.4. Time to death

In the Japanese subset, 5.8% (n ¼ 3) in the nintedanib group

and 16.1% (n ¼ 9) in the placebo group died during the whole

trial (Fig. 4A, Table 1). The main cause of death in both treat-

ment groups was due to respiratory events (as determined by

the adjudication committee). The percentage of patients who

died was numerically lower in the nintedanib group than in

the placebo group, and the HR tended to favor nintedanib (HR,

0.41; 95% CI: 0.11, 1.51). In the subset with a UIP-like fibrotic

pattern, 7.7% (n ¼ 3, nintedanib) and 20.0% (n ¼ 9, placebo)

died during the whole trial (HR, 0.41; 95% CI: 0.11, 1.51) (Fig. 4B,

Table 1).

3.5. Safety

All Japanese patients, in both treatment groups, had at least 1

adverse event. The most common was diarrhea, which was

more frequent in the nintedanib group (249 events/100

patient-years [PY]) than in the placebo group (34/100 PY)

(Table 2). In most cases, diarrhea severity was Grade 1 (nin-

tedanib, n ¼ 32; placebo, n ¼ 19) or Grade 2 (nintedanib, n ¼ 9;

placebo, n ¼ 1); Grade 3 events were rare (nintedanib, n ¼ 3;

placebo, n ¼ 0) and no patients had Grade �4 diarrhea. Other

adverse events reported more frequently with nintedanib

versus placebo were nausea, vomiting, hepatic function

abnormal, aspartate aminotransferase (AST) increased,

alanine aminotransferase (ALT) increased, and weight

decreased; conversely, ILD (which included ILD deterioration)

was less frequently reported with nintedanib versus placebo.

Eleven patients (21.2%) in the nintedanib group had elevations

https://doi.org/10.1016/j.resinv.2022.06.009
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Fig. 3 e Time to first acute exacerbation of ILD or death over the whole trial in (A) all Japanese patients and (B) Japanese

patients with a UIP-like fibrotic pattern. CI, confidence intervals;

CT, computed tomography; ILD, interstitial lung disease; UIP, usual interstitial pneumonia. Acute exacerbation of ILD in the

INBUILD trial was defined as acute and clinically significant respiratory deteriorations which were characterized by

evidence of new widespread alveolar abnormality with all of the following: acute worsening or development of dyspnea

typically less than one month duration, CT with new bilateral ground-glass opacity and/or consolidation, superimposed on

a background pattern consistent with fibrosing ILD, and deterioration not fully explained by cardiac failure or fluid overload.

r e s p i r a t o r y i n v e s t i g a t i o n 6 0 ( 2 0 2 2 ) 7 8 7e7 9 7792
in ALT and/or AST of�3� the upper limit of the normal range,

compared with 0 patients in the placebo group. Most ALT/AST

elevations returned to the normal range on dose reduction,
after treatment interruption or discontinuation, or sponta-

neously on continued treatment. There were no patients in

either treatment group who met the criteria for Hy's law.

https://doi.org/10.1016/j.resinv.2022.06.009
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Fig. 4 e Time to death over the whole trial in (A) all Japanese patients and (B) Japanese patients with a UIP-like fibrotic

pattern. CI, confidence intervals; UIP, usual interstitial pneumonia.
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Adverse events leading to permanent dose reduction of

trial medication occurred in 26 patients receiving nintedanib

(50%) and none receiving placebo; the most common were

diarrhea (n ¼ 10), followed by hepatic function abnormal

(n ¼ 7) and AST increased (n ¼ 5). Adverse events leading to

permanent discontinuation of trial medication occurred in 15
patients receiving nintedanib (28.8%) and 12 receiving placebo

(21.4%); the most common were ILD (nintedanib, n ¼ 3; pla-

cebo, n ¼ 7), followed by diarrhea (nintedanib, n ¼ 3; placebo,

n ¼ 0), hepatic function abnormal (nintedanib, n ¼ 2; placebo,

n ¼ 0) and drug-induced liver injury (nintedanib, n ¼ 2; pla-

cebo, n ¼ 0).

https://doi.org/10.1016/j.resinv.2022.06.009
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Table 2 e Frequently reported adverse events in Japanese
patients over the whole INBUILD trial.

Adverse events Nintedanib
150 mg

BID (n ¼ 52)

Placebo
(n ¼ 56)

n (%) Rate per
100 PY

n (%) Rate per
100 PY

Diarrhea 44 (84.6) 249 20 (35.7) 34

Nasopharyngitis 21 (40.4) 43 21 (37.5) 36

Nausea 15 (28.8) 27 1 (1.8) 1

Hepatic function

abnormal

13 (25.0) 24 2 (3.6) 3

Interstitial lung

disease

12 (23.1) 18 26 (46.4) 40

AST increased 9 (17.3) 15 1 (1.8) 1

ALT increased 8 (15.4) 13 1 (1.8) 1

Vomiting 8 (15.4) 13 0 0

Bronchitis 8 (15.4) 13 7 (12.5) 9

Pneumonia 8 (15.4) 12 6 (10.7) 8

Weight decreased 7 (13.5) 11 3 (5.4) 4

Constipation 7 (13.5) 10 12 (21.4) 16

Insomnia 5 (9.6) 7 8 (14.3) 10

Back pain 4 (7.7) 6 9 (16.1) 12

ALT. alanine aminotransferase; AST, aspartate aminotransferase;

BID, twice daily; PY, patient-years.

Adverse events that were reported with an incidence rate of >10
events per 100 PY in either treatment group are shown. Adverse

events in the Japanese population were coded using the Medical

Dictionary for Regulatory Activities version 22.0.
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Serious adverse events occurred in 29 patients receiving

nintedanib (55.8%, 54 events/100 PY) and 36 patients receiving

placebo (64.3%, 65/100 PY). The most common were ILD (nin-

tedanib, n ¼ 10 [19.2%, 15/100 PY]; placebo, n ¼ 25 [44.6%, 39/

100 PY]), and pneumonia (nintedanib, n ¼ 5 [9.6%, 7/100 PY];

placebo, n ¼ 2 [3.6%, 3/100 PY]).
4. Discussion

This subset analysis of all available data over the full duration

(Parts A þ B) of the INBUILD trial adds further support to the

findings that nintedanib slows progression of ILD in Japanese

patients with non-IPF PF-ILDs. Nintedanib was associated

with nominal decreases in the risk of progression of ILD or

death, acute exacerbation of ILD or death, or death in time-to-

event analyses over the whole trial period (i.e., a longer

duration than the prior analysis). The safety profile of ninte-

danib in Japanese patients was consistent with that observed

in the INBUILD overall population, as well as in other clinical

trials of nintedanib in IPF and SSc-ILD [10,15,25,26]. As with

similar analyses of nintedanib-treated Japanese subgroups

with IPF and SSc-ILD [27,28], and the previous Japanese

INBUILD subanalysis over 52 weeks [16], no new safety con-

cerns were observed.

Differences in baseline clinical characteristics (specifically,

the proportions with a UIP-like fibrotic pattern, and with each

ILD subtype) between the overall INBUILD population and the

Japanese subpopulation [10,16] suggested that the Japanese
subset might be at higher risk of ILD progression [17e24]. With

this subset analysis, we show that despite these differences,

nintedanib numerically reduced the risk of the outcomes indi-

cating furtherprogressionof ILDover thewhole trial in Japanese

patients, irrespective of fibrotic patterns; this was consistent

with the overall INBUILD population [15]. Previous reports have

shown that absolutedecline inFVC�10%predicted ispredictive

of mortality in patients with various ILDs [29e32]. It has also

been reported that acute exacerbation is associated with

increasedmortality in patientswith ILDs and that patientswith

FVCdecline aremore likely to experience anacute exacerbation

[33e38]. A prespecified subgroup analysis in the INBUILD trial

showedconsistent treatmenteffectsonFVC inpatientswithPF-

ILDs across fibrotic patterns and the ILD diagnosis groups

[10,39]. In addition, a consistent treatment effect of nintedanib

on FVCwas also observed between Japanese and non-Japanese

patients, despite several differences in baseline characteristics

[16]. Thus, it may be reasonable that the effect of nintedanib to

numerically reduce the risk of clinically meaningful outcomes

over thewhole trialwasobserved inthis Japanesesubset inspite

of differences in baseline characteristics.

The HR for the risk of acute exacerbation of ILD or death

was numerically lower in the Japanese population (HR, 0.28;

95% CI: 0.09, 0.83) than in the overall INBUILD population (HR,

0.67; 95% CI: 0.46, 0.98) [15]. However, the number of events

was small, and no definitive conclusions can be drawn.

Additional studies will be needed to confirm this point.

In the previously published 52-week analysis of the Japa-

nese INBUILD subgroup, the mean duration of exposure was

10.7 months in both treatment groups [16]; in the current

analysis, this was extended to 15.9 and 17.1 months in the

nintedanib and placebo groups, respectively. The safety pro-

file of nintedanib in Japanese patients over the whole trial was

consistent with previous reports, including the overall

INBUILD population over both 52 weeks and the whole trial

[10,15,16,25e28]. Although adverse events leading to perma-

nent dose reduction, and diarrhea and hepatic function

abnormal were reportedmore frequently in Japanese patients

treated with nintedanib compared with the overall INBUILD

nintedanib-treated population [15], these trends are similar to

those of the 52-week analysis [16], and of the Japanese versus

overall INPULSIS trial populations of patients with IPF [27].

In this analysis, most cases of diarrhea were mild or

moderate and manageable. A previous exposure-safety anal-

ysis of nintedanib in patients with chronic fibrosing ILDs

showed the administered dose was a better predictor of

diarrhea than plasma exposure [40]. Therefore, management

of diarrhea by dose reduction or treatment interruption with

symptomatic treatment is indispensable to enable patients to

continue treatment with nintedanib. Most hepatic adverse

events in this analysis were also manageable, with liver en-

zymes normalizing spontaneously on continued treatment or

following dose modification or discontinuation. While the

exposure-safety analysis of nintedanib indicated a weak-to-

moderate correlation between plasma exposure and liver

enzyme elevations, this does not warrant a priori dose

adjustment [40]. Although a population pharmacokinetic

analysis showed that Asian race, low body weight and age

https://doi.org/10.1016/j.resinv.2022.06.009
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were associated with a small-to-moderate increase in ninte-

danib plasma exposure, each of these covariates had a lesser

effect on nintedanib plasma exposure compared with inter-

patient variability [41]. In addition, in an exposure-efficacy

analysis, a 150 mg BID dose of nintedanib resulted in effica-

cious plasma exposure levels close to the maximum drug ef-

fect irrespective of baseline characteristics including Asian

race, body weight and age [42]. Therefore, periodic monitoring

of liver enzyme levels in all patients and dose adjustment/

interruption to manage hepatic adverse events is also critical

for patients to benefit from long-term nintedanib treatment.

The limitations of this analysis are related to the explor-

atory subset design. The INBUILD trial was not powered to

detect the effect of nintedanib on clinically meaningful out-

comes in the Japanese subset, and statistical significance was

not calculated. However, opportunities to conduct adequately

powered studies in Japanese patients with rare diseases such

as PF-ILD are limited and may not be practically feasible.

Despite the limitations, these results in Japanese patients over

the whole trial are consistent across outcomes and with the

INBUILD overall population, providing physicians with valu-

able longer-term information about the effect on disease

progression and safety profile of nintedanib in Japanese pa-

tients with PF-ILDs compared with placebo.
5. Conclusions

In Japanese patients with PF-ILDs other than IPF in the

INBUILD trial, nintedanib nominally reduced the risk of clin-

ically meaningful outcomes over the whole trial compared

with placebo. The results of the prespecified analyses con-

ducted in this subset were similar to those observed in the

INBUILD overall population over the whole trial. The safety

profile was consistent with prior reports, and no new safety

concerns were observed.
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