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ARTICLE INFO ABSTRACT

Keywords: Background: The efficacy of nintedanib in progressive fibrosing interstitial lung diseases (ILDs) was demonstrated
INBUILD in the randomised, double-blind, placebo-controlled INBUILD trial. This subgroup analysis evaluated the efficacy
Japan and safety of nintedanib in the Japanese population.

?;I;i;i:i:lases Methods: Patients with progressive fibrosing ILDs (evaluated by physicians within 24 months of screening) were
Nintedanib randomised (1:1) to twice-daily 150-mg nintedanib or placebo; treatment continued until the last patient

completed 52 weeks. The primary endpoint was the annual rate of decline in forced vital capacity (FVC) over 52
weeks. Time-to-first acute ILD exacerbation or death and time-to-death up until the last patient had completed
the week 52 visit were evaluated. This subgroup analysis included 108 Japanese patients.

Results: The adjusted annual rates of FVC decline (mL/year) over 52 weeks for Japanese patients were —148.31
(nintedanib) and —240.36 (placebo), adjusted difference: 92.05 (95% CI: —10.69-194.80) and for non-Japanese
patients were —67.41 (nintedanib) and —177.65 (placebo), adjusted difference: 110.24 (95% CIL: 64.97-155.52).
No heterogeneity in treatment effect between Japanese and non-Japanese subgroups was observed (treatment-
by-subgroup interaction, p = 0.75). The risks of “acute exacerbation or death” (hazard ratio, 0.30 [95% CI:

Pulmonary fibrosis

Abbreviations: AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BID, twice daily; BL, baseline; BMI, body mass index; CI,
confidence interval; DLco, diffusing capacity of the lung for carbon monoxide; DMARD, disease-modifying anti-rheumatic drug; FVC, forced vital capacity; HR,
hazard ratio; HRCT, high-resolution computed tomography; ILD, interstitial lung disease; IPAF, interstitial pneumonia with autoimmune features; IPF, idiopathic
pulmonary fibrosis; K-BILD, King’s Brief Interstitial Lung Disease questionnaire; SD, standard deviation; SSc, systemic sclerosis; UIP, usual interstitial pneumonia.
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0.10-0.911) and mortality (hazard ratio, 0.54 [95% CI: 0.14-2.11]) in Japanese patients were numerically lower
for nintedanib than placebo. There were no new or unexpected safety findings.

Conclusions: In Japanese patients, nintedanib slowed ILD progression, evidenced by a reduction in the annual rate
of decline in FVC vs placebo. The efficacy and safety of nintedanib in Japanese patients were consistent with the

overall INBUILD population.

Clinicaltrials.gov: NCT02999178 (21-Dec-2016).

1. Introduction

Interstitial lung diseases (ILDs) represent a spectrum of lung pa-
thologies of non-autoimmune and autoimmune background that
commonly manifest with a progressive fibrosing phenotype [1-5].
Chronic progressive fibrosing ILDs, which include idiopathic pulmonary
fibrosis (IPF), are characterised by worsening lung function and quality
of life, and early mortality [2,6-8]. Although progressive fibrosing ILDs
can have different aetiologies, they share similar pathophysiological
mechanisms in fibrotic remodelling commonalities during clinical
courses, which suggests that treatments for IPF may be of benefit for
patients with other progressive fibrosing ILDs [2,8,9].

Nintedanib, a small molecule inhibitor of selected tyrosine kinases
[10,11], is approved for treatment of IPF based on results of the
INPULSIS and TOMORROW trials [12,13], for systemic
sclerosis-associated ILD (SSc-ILD) based on the results of the SENSCIS
trial [4,14,15], and for progressive fibrosing ILD based on the results of
the INBUILD trial [16,17]. In the multinational INBUILD phase 3 trial
[16,17], the efficacy of nintedanib in patients with progressive fibrosing
ILDs (excluding IPF) was confirmed by a significant reduction in the
annual rate of decline in forced vital capacity (FVC, primary endpoint)
compared with placebo, independent of the fibrotic pattern on
high-resolution computed tomography (HRCT) [17]. The efficacy of
nintedanib for patients with progressive fibrosing ILDs was also sup-
ported by time-to-event outcomes in terms of acute exacerbation or
death up to the first database lock which took place after the last patient
completed the 52 week visit. Although the INBUILD trial was not
designed or powered to evaluate the potential benefit of nintedanib in
specific ILD subgroups, recent subgroup analyses from the INBUILD trial
suggest that nintedanib reduces the annual rate of decline in lung
function irrespective of underlying ILD diagnoses [18]. This is supported
by preclinical data showing that nintedanib inhibits important pathways
involved in fibrosis progression [19,20] and has antifibrotic activity in
various animal models of pulmonary fibrosis that replicate the different
features and triggers of human pathology [21]. In addition, based on the
antifibrotic effect of nintedanib in preclinical models of SSc and SSc-ILD
[22,23] and the absence of differences in protein expression in
nintedanib-targeted molecular pathways in IPF, SSc-ILD, and progres-
sive fibrosing ILDs, it is speculated that nintedanib would achieve
similar performance in different aetiologies [24].

Here we report the Japanese subgroup analysis of the INBUILD trial
in order to evaluate the consistency of the efficacy and safety of ninte-
danib in Japanese patients with progressive fibrosing ILDs compared
with the overall INBUILD trial.

2. Materials and methods
2.1. Study design

INBUILD was a multinational, randomised, double-blind, placebo-
controlled trial conducted in 15 countries from February 2017 to August
2019 (ClinicalTrials.gov, NCT02999178) [16,17]. The trial was con-
ducted in accordance with the Declaration of Helsinki, International
Council for Harmonisation Good Clinical Practice guidelines, local reg-
ulations, and the protocol, which was approved by the Independent
Ethics Committees (Supplementary Table S1). All patients provided
written informed consent to participate in the trial.

2.2. Study population

The INBUILD trial design has been described and the trial protocol is
publicly available [16,17]. Briefly, the key inclusion criteria were out-
patients aged >18 years (>20 years in Japan) with physician-diagnosed
fibrosing ILDs who met > 1 of the following criteria for progression in
the 24 months before screening, despite management considered
appropriate in clinical practice for individual ILDs: > 10% relative
decline in FVC; relative decline of >5% to < 10% in FVC and worsening
clinical symptoms or increasing extent of fibrotic changes on chest im-
aging; worsening respiratory symptoms together with increasing extent
of fibrotic changes. Patients also had fibrosis on HRCT with disease
extent >10% confirmed by central review, diffusing capacity of the lung
for carbon monoxide (DLco) corrected for haemoglobin >30% and
<80% of predicted normal, FVC > 45% of predicted normal, and stable
disease for patients with underlying connective tissue disease.

Key exclusion criteria were bilirubin, aspartate aminotransferase
(AST) or alanine aminotransferase (ALT) > 1.5 times the upper limit of
normal; creatinine clearance < 30 mL/min according to the Cockcroft-
Gault formula; diagnosis of IPF (ATS/ERS/JRS/ALAT 2011 Guide-
lines) [25]; and underlying chronic liver disease, bleeding risk, signifi-
cant pulmonary arterial hypertension, or primary obstructive airway
physiology.

2.3. Treatment protocol

Patients were randomised 1:1 to oral nintedanib 150 mg twice daily
(BID) or placebo with stratification in a 2:1 ratio according to HRCT
pattern (usual interstitial pneumonia [UIP]-like or other fibrotic pat-
terns). Dose reductions from 150 mg BID to 100 mg BID and treatment
interruptions were permitted to manage adverse events (AEs).
Maximum duration of interruption was 4 weeks for AEs considered
related to study medication and 8 weeks for other AEs. The trial
comprised Parts A and B. In Part A, all patients were treated for 52
weeks. In Part B, the treatment period varied in that patients continued
blinded, randomised treatment beyond 52 weeks until the last patient
completed Part A. Unless patients withdrew their consent, efficacy and
safety were evaluated for all patients, including those who discontinued
their trial medication. The first database lock took place after the last
patient had completed the week 52 visit.

Restricted therapies were azathioprine, cyclosporine, mycopheno-
late mofetil, tacrolimus, oral glucocorticoids >20 mg/day, or the com-
bination of oral glucocorticoids, azathioprine and N-acetylcysteine
(within 4 weeks of randomisation); cyclophosphamide (within 8 weeks
of randomisation); and rituximab (within 6 months of randomisation).
Patients with autoimmune disease that was managed with any restricted
therapy could not participate in the trial. Patients who used a restricted
therapy to treat their ILD, and whose ILD was progressing, could
participate in the trial if the restricted therapy was discontinued. Initi-
ation of restricted therapies was allowed after 6 months of trial treat-
ment in patients whose ILD or connective tissue disease had
deteriorated. There was no limit on stable doses of biologic or non-
biologic disease-modifying anti-rheumatic drugs, including abatacept
and tocilizumab. Use of nintedanib and pirfenidone was prohibited at
randomisation and during the trial.


http://ClinicalTrials.gov
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2.4. Outcome measures

The primary endpoint was the annual rate of decline in FVC in mL
over 52 weeks. Secondary endpoints included the change from baseline
in the self-administered 15-item King’s Brief Interstitial Lung Disease (K-
BILD) questionnaire total score at Week 52 [26]. The K-BILD question-
naire was developed in patients with ILD in the UK [26], and the Jap-
anese translation has been validated for use in Japan [27]. Here, we
present the results of the subgroup analyses in Japanese patients for
these endpoints over 52 weeks and for the time-to-first acute ILD exac-
erbation or death or time-to-death up to the first database lock.

Safety was assessed descriptively with AEs coded using the Medical
Dictionary for Regulatory Activities version 22.0.

2.5. Statistical analysis

Analyses were based on data from Japanese and non-Japanese pa-
tients who received >1 dose of nintedanib or placebo (ie, treated set).
For the primary endpoint, a subgroup model was used that included data
from all patients in the treated set with the subgroup variable Japanese
or non-Japanese applied to all patients and subpopulations by HRCT
pattern.

The primary endpoint was analysed using a random coefficient
regression model (fixed effects: HRCT pattern [for the overall popula-
tion], baseline FVC [mL], including baseline-by-time, treatment-by-
subgroup [Japanese, non-Japanese], and treatment-by-subgroup-by-
time interactions). Patient-specific intercept and time were included as
random effects. The primary analysis was based on all data obtained
from baseline to Week 52, including data from patients who had dis-
continued nintedanib or placebo. The primary analysis model assumed
that missing data were missing at random. We did not conduct statistical
tests for comparisons of demographics and AEs because of the objective
for this subpopulation analysis and issues with multiplicity. Data were
analysed using SAS® software, version 9.4 (SAS Institute, Cary, NC,
USA).

3. Results
3.1. Disposition, baseline characteristics, and exposure

A total of 108 Japanese patients were randomised to nintedanib 150
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mg BID (n = 52) or placebo (n = 56). Similar percentages of patients
completed 52 weeks of treatment (n = 41 and n = 45, respectively) and
planned observation time (n = 50 and n = 52, respectively) (Fig. 1).

There was a numerical imbalance in baseline demographics and
disease characteristics of Japanese patients (Table 1) between the
treatment groups with respect to sex, smoking status, percentage of
heavy smokers (>40 pack-years), and some clinical ILD diagnoses
(rheumatoid arthritis-ILD and SSc-ILD).

There were several numerical imbalances in baseline demographics
between Japanese and non-Japanese patients (Table 1). Japanese pa-
tients were slightly older and shorter, and of lower weight and body
mass index (BMI) than non-Japanese patients (Table 1). In addition,
numerically more Japanese patients were heavy smokers (40.0% vs
21.9%), had a UIP-like fibrotic pattern on HRCT (77.8% vs 59.1%), and
had a clinical ILD diagnosis of unclassifiable idiopathic interstitial
pneumonia (36.1% vs 13.5%) than non-Japanese patients, and numer-
ically fewer Japanese patients had hypersensitivity pneumonitis (13.0%
vs 28.6%) and idiopathic non-specific interstitial pneumonia (13.0% vs
20.0%) than non-Japanese patients. Lung function parameters (FVC and
DLco as a percentage of the predicted values) were similar between
Japanese and non-Japanese patients.

For Japanese patients, mean (standard deviation [SD]) exposure on
the planned 150 mg BID dose (31.8 [22.1] vs 46.4 [14.1] weeks) and
mean (SD) dose intensity (87.7% [15.2] vs 99.6% [1.9]) were lower in
the nintedanib group vs the placebo group (Supplementary Table S2).
Over 52 weeks of treatment, 44.2% and 0% of patients in the nintedanib
and placebo groups, respectively, needed a dose reduction. Use of
restricted medication at baseline and during the trial is shown in Sup-
plementary Table S3.

3.2. FVC outcomes

For Japanese patients over 52 weeks, the adjusted annual rate of
decline in FVC (standard error) was —148.31 (37.12) mL/year for nin-
tedanib and —240.36 (36.90) mL/year for placebo, and the adjusted
treatment difference (nintedanib minus placebo) was 92.05 mL (95%
confidence interval [CI]: —10.69 to 194.80) (Fig. 2, Supplementary
Fig. S1). For non-Japanese patients over 52 weeks, the adjusted annual
rate of decline in FVC (standard error) was —67.41 (16.46) mL/year for
nintedanib and —177.65 (16.15) mL/year for placebo, and the adjusted
treatment difference (nintedanib minus placebo) was 110.24 mL/year

Screened patients
n=166

Not randomised

n=58

[

]

Nintedanib 150 mg BID

Randomised: n=52
Prematurely discontinued from Treated: n=52 (100%)

Placebo

Randomised: n=56
Treated: n=56 (100%) Prematurely discontinued from

trial medication before 52 weeks
Adverse event: n=7 (13.5%) 4—|

trial medication before 52 weeks
'—> Adverse event: n=7 (12.5%)

Patient withdrawal: n=3 (5.8%)

Protocol deviation: n=1 (1.9%) C°mg’f"f::gtfnze‘r’:’teeks
Total: n=11 (21.2%
otal: n=11 (21.2%) n=41 (78.8%)

Patient withdrawal: n=2 (3.6%)
C"mgf'i’:zgtﬁfemee"s Protocol deviation: n=2 (3.6%)
Total: n=11 (19.6°
n=45 (80.4%) otal: n=11 (19.6%)

Not completed 52 weeks of

planned observation i

Not completed 52 weeks of

‘ planned observation

n=2 (3.8%) Completed 52 weeks
of planned observation
¢ n=50 (96.2%)

Completed 52 weeks n=4 (7.1%)
of planned observation
n=52 (92.9%) ¢

Vital status at 52 weeks
Alive: 0
Dead: 2 (3.8%)
Lost to follow-up: 0

Vital status at 52 weeks
Alive: 2 (3.6%)
Dead: 2 (3.6%)

Lost to follow-up: 0

Fig. 1. Patient disposition over 52 weeks (Part A) for Japanese patients in the INBUILD trial. BID, twice daily.
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Table 1
Baseline characteristics of the Japanese and non-Japanese patients in the INBUILD trial (treated set).
Variable Japanese patients Non-Japanese patients
Nintedanib (n Placebo (n Total (n Nintedanib (n Placebo (n Total (n
=52) = 56) =108) = 280) = 275) = 555)
Male sex, n (%) 28 (53.8) 34 (60.7) 62 (57.4) 151 (53.9) 143 (52.0) 294
(53.0)
Age, mean (SD), years 68.1 (7.2) 68.2 (9.8) 68.1 (8.6) 64.7 (10.0) 65.9 (9.8) 65.3 (9.9)
Race, n (%)
White 0 (0) 0 (0) 0 (0) 242 (86.4) 246 (89.5) 488
(87.9)
Asian 52 (100) 56 (100) 108 (100) 31 (11.1) 24 (8.7) 55 (9.9)
Black or African American 0 (0) 0 (0) 0 (0) 5(1.8) 5(1.8) 10 (1.8)
Native Hawaiian or other Pacific Islander 0 (0) 0(0) 0 (0) 1(0.4) 0(0) 1(0.2)
Height, mean (SD), cm 159.9 (8.1) 160.8 (9.3) 160.4 165.8 (9.5) 164.9 (10.6) 165.4
8.7) (10.0)
Weight, mean (SD), kg 60.2 (10.0) 62.9 (12.0) 61.6 80.0 (16.1) 79.8 (17.7) 79.9
(11.1) (16.9)
BMI, mean (SD), kg/m?> 23.5 (3.9 24.2 (3.7) 23.9 (3.6) 29.0 (4.9) 29.2 (5.49) 29.1 (5.1)
Smoking status, n (%)
Never 26 (50.0) 22 (39.3) 48 (44.4) 137 (48.9) 140 (50.9) 277
(49.9)
Current 1(1.9) 1(1.8) 2(1.9) 2(0.7) 8(2.9) 10 (1.8)
Former 25 (48.1) 33 (58.9) 58 (53.7) 141 (50.4) 127 (46.2) 268
(48.3)
Patients who ever smoked, > 40 pack-years 12 (46.2) 12 (35.3) 24 (40.0) 34 (23.8) 27 (20.0) 61 (21.9)
FVC
Mean (SD), mL 2124 (693) 2249 (624) 2189 2380 (743) 2336 (748) 2358
(658) (745)
Percent of predicted value (SD) 68.1 (15.3) 70.8 (12.9) 69.5 68.8 (16.2) 69.0 (15.6) 68.9
(14.1) (15.9)
DLco"
Percent of predicted value (SD) 43.1 (8.9) 45.7 (11.5) 44.4 44.6 (12.4) 48.3 (15.6) 46.5
(10.4) (14.2)
Total score on K-BILD questim—maireb 55.4 (10.3) 55.7 (7.5) 55.5 (8.9) 51.9 (11.1) 51.6 (10.1) 51.8
(10.6)
Time elapsed since first diagnosis based on imaging, median years [min, max] 2.6 [0.1, 15.9] 2.4 [0.1, 2.5[0.1, 2.8 [0.0, 30.2] 2.7 [0.0, 2.8 [0.0,
18.6] 18.6] 18.0] 30.2]
Criteria for progressive ILD group, n (%)
Relative decline in FVC percent predicted > 10% 25 (48.1) 34 (60.7) 59 (54.6) 135 (48.2) 138 (50.2) 273
(49.2)
Relative decline in FVC percent predicted > 5 to < 10% combined with 23 (44.2) 18 (32.1) 41 (38.0) 87 (31.1) 79 (28.7) 166
worsening of respiratory symptoms and/or increased extent of fibrotic (29.9)
changes on HRCT
Worsened respiratory symptoms and increased extent of fibrotic changes on 4(7.7) 4(7.1) 8(7.4) 58 (20.7) 57 (20.7) 115
HRCT only (20.7)
Fibrotic pattern®, n (%)
UIP-like pattern on HRCT 39 (75.0) 45 (80.4) 84 (77.8) 167 (59.6) 161 (58.5) 328
(59.1)
Other fibrotic patterns 13 (25.0) 11 (19.6) 24 (22.2) 112 (40.0) 113 (41.1) 225
(40.5)
Clinical ILD diagnosis (grouped), n (%)
Unclassifiable idiopathic interstitial pneumonia 20 (38.5) 19 (33.9) 39 (36.1) 44 (15.7) 31 (11.3) 75 (13.5)
Autoimmune ILDs 16 (30.8) 17 (30.4) 33 (30.6) 66 (23.6) 71 (25.8) 137
(24.7)
Rheumatoid arthritis-associated ILD 5(9.6) 8(14.3) 13 (12.0) 37 (13.2) 39 (14.2) 76 (13.7)
Systemic sclerosis-associated ILD 8(15.4) 3(5.4) 11 (10.2) 15 (5.4) 13 (4.7) 28 (5.0)
Mixed connective tissue disease-associated ILD 1.9 1(1.8) 2(1.9) 6(2.1) 11 (4.0) 17 (3.1)
Other autoimmune ILDs" 2(3.8) 5(8.9) 7 (6.5) 8(2.9) 8(2.9) 16 (2.9)
Hypersensitivity pneumonitis 6 (11.5) 8(14.3) 14 (13.0) 78 (27.9) 81 (29.5) 159
(28.6)
Idiopathic non-specific interstitial pneumonia 6 (11.5) 8 (14.3) 14 (13.0) 58 (20.7) 53 (19.3) 111
(20.0)
Other ILDs® 4(7.7) 4(7.1) 8(7.4) 34 (12.1) 39 (14.2) 73 (13.2)

BMI, body mass index; DLco, diffusing capacity of the lung for carbon monoxide; FVC, forced vital capacity; HRCT, high-resolution computed tomography; ILD,
interstitial lung disease; IPAF, interstitial pneumonia with autoimmune features; K-BILD, King’s Brief Interstitial Lung Disease questionnaire; max, maximum; min,
minimum; SD, standard deviation; UIP, usual interstitial pneumonia.

@ Corrected for haemoglobin.

b Scores range from 0 to 100, with higher scores representing better health status.

¢ Two patients with non-determined HRCT pattern in the non-Japanese population were randomised by mistake and were counted in the other fibrotic patterns on
HRCT category.

4 Includes Sjogren’s syndrome, IPAF, and selected other terms for ILDs with autoimmune background in “Other fibrosing ILDs”.

¢ Included sarcoidosis, exposure-related ILDs, and selected other terms in “Other fibrosing ILDs”.
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Numbers Fig. 2. Forest plot of subgroup model showing
analysed Estimate Interaction the difference (nintedanib - placebo) for the
(nintedanib/placebo)  (95% CI) p-value adjusted rate of decline in FVC (mL) over 52
All patients weeks in all Japan.ese and non-Japanese patients
Japanese 52/56  92.05(-10.69, 194.80)  0.7506 H—e—— (treated set) and in Japanese and non-Japanese
patients with UIP-like fibrotic patterns and
Non-Japanese 280/275  110.24 (64.97-155.52) —e—i other fibrotic patterns on HRCT. Based on a
random coefficient regression model (fixed ef-
fects: HRCT pattern [overall population], base-
line FVC [mL], including baseline-by-time,
UIP-like fibrotic pattern treatment-by-subgroup [Japanese, non-
Japanese 39/45 93.59 (-31.81, 218.98) 0.5605 A 1 Japanese], and treatment-by-subgroup-by-time
interactions). Patient-specific intercept and time
Non-Japanese  167/161 135.30 (71.09-199.52) —e— were included as random effects. CI, confidence
interval; FVC, forced vital capacity; HRCT, high-
resolution computed tomography; UIP, usual
Other fibrotic patterns interstitial pneumonia.
Japanese 13/11 62.87 (—138.64, 264.39) 0.8892 | L g i
Non-Japanese  113/114 77.85 (14.73-140.98) —e—
I 1 1 1 1
-200 -100 0 100 200 300

Favours placebo
<

Favours nintedanib
>

<

(95% CI: 64.97 to 155.52) (Fig. 2). These effects were observed irre-
spective of fibrotic pattern on HRCT, and no heterogeneity in treatment
effects was detected between Japanese and non-Japanese patients
(Fig. 2). The observed change from baseline in FVC (mL) was smaller for
the nintedanib group compared with the placebo group at each time
point up to 52 weeks in all Japanese patients and in patients with a UIP-
like fibrotic pattern on HRCT (Fig. 3). An additional analysis where FVC
measurements taken after the start of restricted medication were
excluded is shown in Supplementary Table S4.

3.3. Other outcomes

At Week 52, the mean adjusted change (SE) from baseline in K-BILD
total score was similar in both treatment groups for Japanese (ninte-
danib vs placebo: 0.6 [1.5] points vs —0.0 [1.4] points) and non-

! o

Japanese patients (nintedanib vs placebo: 0.5 [0.7] points vs —1.0
[0.6] points) and no heterogeneity in treatment effects was detected
between Japanese and non-Japanese patients (Supplementary
Table S5). The results were the same in those with a UIP-like fibrotic
pattern on HRCT (Supplementary Table S5). The time course of the
change from baseline in K-BILD total score over 52 weeks in Japanese
patients is shown in Supplementary Fig. S2.

With the longer observation period (ie, up to the first database lock),
the risks of the composite measure “acute exacerbation or death” (haz-
ard ratio [HR] 0.30, 95% CI: 0.10-0.91) and death (HR 0.54, 95% CI:
0.14-2.11) were numerically lower in the nintedanib group than in the
placebo group in the Japanese patient population (Fig. 4). The rate of
events up to the first database lock is shown in Supplementary Table S6.
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3.4. Safety and tolerability

Over 52 weeks of treatment, the percentages of Japanese patients
with any AEs, AEs leading to study drug discontinuation, and severe AEs
were similar for nintedanib and placebo (Table 2). More Japanese pa-
tients treated with nintedanib compared with placebo had study drug-
related AEs (investigator-reported) or AEs leading to permanent dose
reduction. On the other hand, the percentage of patients with AEs
leading to permanent dose reduction was higher in Japanese patients
treated with nintedanib than in non-Japanese patients treated with
nintedanib. Although more Japanese patients treated with placebo
compared with nintedanib had serious AEs, the percentages of Japanese
patients with serious AEs in both treatment groups were higher than
those of non-Japanese patients in both treatment groups. None of the
Japanese nintedanib-treated patients died because of an AE. Diarrhoea,
nasopharyngitis, nausea, hepatic function abnormal, AST increased,
vomiting, bronchitis, weight decreased, and ALT increased occurred
more frequently in Japanese patients treated with nintedanib than pla-
cebo, and the percentages of patients with diarrhoea, nasopharyngitis,
and hepatic function abnormal were higher in Japanese patients treated
with nintedanib than in non-Japanese patients treated with nintedanib.
ILD occurred more frequently with placebo than nintedanib in both
Japanese and non-Japanese patients (Table 2).

4. Discussion

This publication extends the analysis of Japanese patients with IPF
[28] and SSc-ILD [15], and presents findings in Japanese patients with
progressive fibrosing ILDs other than IPF. In Japanese patients, the ef-
ficacy and safety of nintedanib were consistent with the effects observed
in the overall INBUILD population [16,17]. The benefit of nintedanib in
slowing the decline in lung function was also supported by trends in
clinically meaningful outcome measures such as time to acute exacer-
bation or death. Collectively, these findings provide clinicians with as-
surances regarding the efficacy and safety of nintedanib in Japanese
patients with progressive fibrosing ILDs.

A total of 108 Japanese patients with physician-diagnosed fibrosing
ILDs other than IPF, who met at least one of the criteria for ILD pro-
gression in the most recent 24 months despite receiving treatment
considered appropriate in clinical practice, were randomised to ninte-
danib 150 mg BID (n = 52) or placebo (n = 56). More Japanese patients
had unclassifiable idiopathic interstitial pneumonia than non-Japanese
patients and the overall INBUILD population [17]. Although the
reason for the high percentage of patients with unclassifiable idiopathic

interstitial pneumonia is unclear, it may partly be because Japanese
clinicians tend to adhere closely to diagnostic criteria and, therefore, are
more likely to diagnose patients with atypical symptoms as unclassifi-
able [29]. In addition, there was a numerically higher percentage of
heavy smokers and patients with a UIP-like fibrotic pattern on HRCT in
the Japanese population, and Japanese patients were of lower BMI than
their non-Japanese counterparts and the overall INBUILD population
[171, which suggests that Japanese patients may be at higher risk of
disease progression [30-35].

Despite the differences in baseline clinical characteristics, the effect
of nintedanib on efficacy endpoints in Japanese patients with progres-
sive fibrosing ILDs was consistent with those of non-Japanese patients
and the overall INBUILD population. The between-group differences in
the adjusted rate of decline in FVC over 52 weeks in Japanese and non-
Japanese patients were 92.05 mL/year and 110.24 mL/year, respec-
tively, for all patients, were 93.59 mL/year and 135.30 mL/year,
respectively, for patients with a UIP-like fibrotic pattern on HRCT, and
were 62.87 mL/year and 77.85 mL/year, respectively, for patients with
other fibrotic patterns. The treatment-by-subgroup interaction p-values
ranged from 0.5605 to 0.8892, suggesting there was no heterogeneity in
treatment effects between Japanese and non-Japanese patients regard-
less of the fibrotic pattern on HRCT. In addition, the 95% ClIs for the
overall INBUILD population included the point estimates for Japanese
patients in this subgroup analysis regardless of the fibrotic pattern on
HRCT, suggesting that the efficacy of nintedanib in Japanese patients is
consistent with that of the overall INBUILD population. There was a
slight numerical difference between the Japanese and non-Japanese
subgroups for treatment effect (Fig. 2), which may be attributed to the
concomitant use of restricted medication. The mean adjusted change
from baseline in K-BILD total score was similar in both treatment groups
in Japanese and non-Japanese patients, and no heterogeneity in treat-
ment effects was detected regardless of the fibrotic pattern on HRCT. In
addition, the 95% ClIs for the overall INBUILD population included the
mean treatment differences for Japanese patients in this subgroup
analysis, suggesting that the effect on K-BILD in Japanese patients was
also consistent with that of the overall INBUILD population. The small
numbers of nintedanib-treated patients with acute exacerbations or
death in Japanese patients up to the first database lock were similar to
those in the overall population up to the first database lock [17] and to
those in previous studies in patients with IPF [13,28]. In the current
analysis, the reduction in risk of “acute exacerbation or death” and death
tended to become evident over the longer observation period (ie, beyond
52 weeks), which was similar to the INBUILD overall population [17].

This study confirms the safety profile of nintedanib in Japanese
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Table 2
Adverse events reported in Japanese and non-Japanese patients over 52 weeks
(treated set).

Japanese patients Non-Japanese patients

Patients, n (%) Nintedanib Placebo Nintedanib Placebo
150 mg BID (n = 56) 150 mg BID (n=275)
(n =52) (n = 280)
Any AE 51 (98.1) 56 (100) 266 (95.0) 240
(87.3)
Investigator-reported 47 (90.4) 21 (37.5) 215(76.8) 105
drug-related AE (38.2)
AE leading to 11 (21.2) 10 (17.9) 54 (19.3) 24 (8.7)
permanent study
drug
discontinuation
AE leading to 23 (44.2) 0 (0) 87 (31.1) 14 (5.1)
permanent dose
reduction
Severe AE 7 (13.5) 8 (14.3) 53(18.9) 65 (23.6)
Serious AE 19 (36.5) 27 (48.2) 88(31.4) 83(30.2)
AE resulting in death 0 (0) 4(7.1)" 11 (3.9) 13 (4.7)
AEs reported in >5% of Japanese patients in the nintedanib group
Diarrhoea 41 (78.8) 18 (32.1) 181 (64.6) 61 (22.2)
Nasopharyngitis 19 (36.5) 16 (28.6) 25(8.9) 24 (8.7)
Nausea 15 (28.8) 1(1.8) 81 (28.9) 30 (10.9)
Hepatic function 13 (25.0) 2 (3.6) 6 (2.1) 1(0.4)
abnormal
Aspartate 8 (15.4) 1(1.8) 30 (10.7) 11 (4.0)
aminotransferase
increased
Vomiting 8 (15.4) 0 (0) 53 (18.9) 17 (6.2)
Interstitial lung 7 (13.5) 18 (32.1) 9(3.2) 21 (7.6)
disease
Bronchitis 7 (13.5) 4(7.1) 34 (12.1) 43 (15.6)
Weight decreased 7 (13.5) 3.4 34 (12.1) 8(2.9)
Alanine 7 (13.5) 1(1.8) 36 (12.9) 11 (4.0)
aminotransferase
increased
Constipation 5(9.6) 8(14.3) 18 (6.4) 17 (6.2)
Pyrexia 5(9.6) 2(3.6) 11 (3.9) 10 (3.6)
Decreased appetite 4(7.7) 5(8.9) 44 (15.7) 12 (4.4)
Back pain 4(7.7) 5(8.9) 15 (5.4) 11 (4.0)
Influenza 4(7.7) 0(0) 3(1.1) 6(2.2)
Pneumonia 4(7.7) 4(7.1) 15 (5.4) 16 (5.8)
Stomatitis 4(7.7) 2(3.6) 1(0.49) 0 (0.0)
Haemorrhoids 4(7.7) 1(1.8) 2(0.7) 2(0.7)
Dry skin 4(7.7) 1(1.8) 2(0.7) 1(0.4)
Abdominal pain 3(5.8) 3(5.4) 27 (9.6) 3(1.1)
upper
Gastritis 3(5.8) 1(1.8) 1(0.49) 3(1.1)
Hypertension 3(5.8) 1(1.8) 10 (3.6) 10 (3.6)
Drug-induced liver 3(5.8) 0(0) 3(1.1) 0 (0.0)
injury
Malaise 3(5.8) 0 (0) 5(1.8) 3(1.1)

AE, adverse event; BID, twice daily.
# AEs that resulted in death in the placebo group were interstitial lung disease
(2 patients), pneumothorax (1 patient), and respiratory failure (1 patient).

patients with progressive fibrosing ILDs, with no new or unexpected
safety findings. Overall, the safety profile was consistent not only with
those of non-Japanese patients but also with those of the overall
INBUILD population [17] and a pooled analysis of patients with IPF from
6 clinical trials [36], which showed diarrhoea to be the most frequently
reported AE with nintedanib and a higher rate of liver enzyme elevations
with nintedanib than placebo. However, compared with non-Japanese
patients in both treatment groups [17], the percentages of Japanese
patients with serious AEs in both treatment groups were higher. The
percentage of Japanese patients with AEs leading to permanent dose
reduction in the nintedanib group were higher and the percentage of
Japanese patients with AEs leading to death in the nintedanib group
were lower than those of non-Japanese patients in the nintedanib group.
Even compared with the overall INBUILD population [17], Japanese
patients treated with either nintedanib (32.2% and 36.5%, respectively)
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or placebo (33.2% and 48.2%, respectively) reported a higher incidence
of serious AEs, and those treated with nintedanib but not placebo re-
ported a higher incidence of AEs leading to dose reduction (33.1% and
44.2%, respectively) and a lower incidence of deaths (3.3% and 0%,
respectively). In addition, Japanese patients treated with nintedanib
reported higher incidences of diarrhoea, hepatic function abnormal, and
nasopharyngitis, and similar levels of AST and ALT increased, weight
decreased, and decreased appetite compared with non-Japanese pa-
tients and the overall INBUILD population [17]. These trends towards a
higher incidence of AEs in Japanese patients compared with the overall
INBUILD population are similar to those observed in Japanese patients
with IPF compared with the overall INPULSIS population [28].

The results from a prespecified subgroup analysis in the overall
INBUILD population showed consistent treatment effects in patients
with progressive fibrosing ILDs, irrespective of the ILD diagnosis group
[18]. Therefore, it is reasonable that the effects of nintedanib in Japa-
nese patients are consistent with those of non-Japanese patients and the
INBUILD overall population although there were numerical imbalances
between the populations regarding the percentage of patients with each
ILD (ie, unclassifiable idiopathic interstitial pneumonia, autoimmune
ILD, hypersensitivity pneumonitis, and idiopathic non-specific intersti-
tial pneumonia). Unfortunately, because of the small size of the Japa-
nese INBUILD population, it was not feasible to conduct a similar
subgroup analysis by ILD diagnosis in Japanese patients and further
studies are needed to confirm the effects of nintedanib in Japanese pa-
tients by ILD diagnosis.

5. Conclusions

Similar to the overall INBUILD population [16,17], the annual rate of
decline in FVC for Japanese patients was slower with nintedanib than
placebo irrespective of fibrotic patterns on HRCT. Trends towards lower
risks of clinically meaningful outcomes, including acute exacerbation or
death, were also observed. Although some AEs occurred more frequently
compared with the overall INBUILD population, the safety profile of
nintedanib was consistent with Japanese patients in previous trials of
patients with IPF [28] and SSc-ILD [15].
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