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Purpose: The Informing the Pathway of COPD Treatment (IMPACT) study demonstrated
that single-inhaler triple therapy fluticasone furoate/umeclidinium/vilanterol (FF/UMEC/VI)
reduces moderate/severe exacerbation rates and improves lung function and health status
versus FF/VI or UMEC/VI dual therapy in patients with symptomatic COPD and a history of
exacerbations. This analysis evaluated the efficacy and safety of FF/UMEC/VI in patients
enrolled in Japan.

Patients and methods: IMPACT was a 52-week, randomized, double-blind, multicenter
study comparing FF/UMEC/VI 100/62.5/25 pg with FE/VI 100/25 pg or UMEC/VI 62.5/25
ug in patients >40 years with symptomatic COPD and >1 moderate/severe exacerbation in
the previous year. Endpoints included annual rate of on-treatment moderate/severe exacer-
bations (primary endpoint), time-to-first on-treatment moderate/severe exacerbation and
change from baseline at Week 52 in trough FEV,, post-bronchodilator FEV,, St. George’s
Respiratory Questionnaire, and COPD Assessment Test score. Safety was also assessed.
Results: The Japan subgroup accounted for only 4% (378/10,355) of the overall IMPACT
intent-to-treat (ITT) population. In the Japan subgroup, FF/UMEC/VI reduced the annual
rate of on-treatment moderate/severe exacerbations by 15% (95% CI: —20, 40) versus FF/VI
(compared with 15% [10, 20] in the ITT) and 36% (95% CI: 6, 57) versus UMEC/VI
(compared with 25% [19, 30] in the ITT). FF/UMEC/VI reduced moderate/severe exacer-
bation risk (time-to-first), improved lung function and health status at Week 52 versus both
dual therapies. These results were in the same direction and of a generally similar magnitude
to those seen in the overall ITT population. No new safety signals were identified in the
Japan subgroup compared with the ITT population. Pneumonia incidence was higher with
FF/UMEC/VI and FF/VI versus UMEC/VL

Conclusion: These results highlight the favorable benefit-risk profile of FF/UMEC/VI
single-inhaler triple therapy compared with FF/VI or UMEC/VI dual therapy in patients in
Japan with symptomatic COPD and >1 exacerbation in the prior year.

Keywords: triple therapy, fluticasone furoate, Japan, umeclidinium, vilanterol, COPD
exacerbation

Introduction

COPD is characterized by persistent respiratory symptoms, including dyspnea, cough,
sputum production, and a history of recurrent lower respiratory tract infections, and
airflow limitation." COPD is a leading cause of morbidity and mortality globally and is
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projected to be the fourth leading cause of death by 2040.%*
Key differences exist in the pattern of COPD between
Western and Asian countries, with COPD being associated
with a higher burden in Asian countries in terms of years
spent living with disability and years of life lost.’
Furthermore, patients in Asia, including Japan, have been
shown to experience fewer, but more severe, exacerbations
compared with other countries.®” In Japan, the prevalence of
COPD is similar to that in other industrialized economies®
and COPD is an important driver of impaired health-related
quality of life (HRQoL) and productivity loss, resulting in
significant socioeconomic burden.® Compared with patients
with COPD in other countries, patients in Japan are more
likely to be male, older, and have a lower body mass index
(BMI).? They also tend to underreport their symptoms and
exacerbations. '

The Japanese Respiratory Society guidelines and the
GOLD report both recommend an individualized and step-
wise approach to the pharmacological management of
COPD, with treatment recommendations based on a compre-
hensive assessment of the patient’s condition and guided by
symptom severity and risk of exacerbations."!" However,
there are differences in recommended COPD management
between these documents and therefore further evidence is
needed to support the management of patients with COPD in
Japan. The GOLD report recommends treatment initiation
based on symptoms and risk of exacerbations, and treatment
escalation based on the persistence of dyspnea and exacer-
bation recurrence.! Triple therapy with an inhaled corticos-
teroid (ICS), a long-acting muscarinic antagonist (LAMA),
and a long-acting B,-agonist (LABA) is recommended for
patients with clinically significant symptoms or recurrent
LAMA/LABA or ICS/LABA
therapy.! The Japanese guidelines include a stepwise

exacerbations on dual
approach for patients with COPD of any severity.'' The
2013 guidelines recommended escalation to dual therapy in
patients for whom mono-bronchodilator therapy failed to
provide sufficient benefits, and addition of ICS to LAMA
and/or LABA therapy in patients experiencing repeated
exacerbation.'? In contrast, the most recent guidelines recom-
mend the addition of ICS to mono- or dual bronchodilator
therapy for patients with COPD with asthmatic features,"’
which also contrasts with the GOLD recommendations,
where the addition of ICS to bronchodilator therapy is guided
by a patient’s exacerbation control on therapy.'

The Informing the Pathway of COPD Treatment
(IMPACT) trial evaluated single-inhaler ICS/LAMA/LABA
triple therapy with fluticasone furoate (FF)/umeclidinium

(UMEC)/vilanterol (VI) versus dual therapy with FF/VI
(ICS/LABA) or UMEC/VI (LAMA/LABA) in patients >40
years of age with symptomatic COPD and >1 moderate/severe
exacerbation in the previous year."* FF/UMEC/VI triple ther-
apy resulted in a significantly lower rate of moderate/severe
exacerbations, alongside improvements in lung function and
health status, compared with FF/VI or UMEC/VI, with a
similar safety profile between treatments.'> The IMPACT
study was conducted in 37 countries and analyses by geo-
graphic region were conducted to investigate potential differ-
ences from the intent-to-treat (ITT) population.

In order to provide further evidence to inform the
management of patients with COPD in Japan, an analysis
of data from the subgroup of patients from the IMPACT
study who were enrolled in Japan was undertaken to
evaluate the efficacy and safety of FF/UMEC/VI relative
to dual therapy with FF/VI or UMEC/VI in this subgroup.
Data from the overall study population are also presented
to provide context. The FF/VI and UMEC/VI doses used
in the IMPACT study are those approved in Japan, which

are the same as those used globally.'*!”

Methods

Study Design

The IMPACT study (study CTT116855, NCT02164513)
was a Phase III, multicenter, randomized, double-blind,
parallel-group study conducted in 37 countries between
June 2014 and July 2017, the design of which has been
described previously.'>!® Briefly, patients continued their
existing COPD maintenance therapy during a 2-week run-
in period prior to being randomized (2:2:1) to receive
triple therapy FF/UMEC/VI 100/62.5/25 ng, or dual ther-
apy with FF/VI 100/25 pg, or UMEC/VI 62.5/25 pg for 52
weeks, all administered once daily via the Ellipta dry
powder inhaler.'*"'® Rescue medication (salbutamol) was
available on an as-needed basis throughout the study.

Study Population

Eligibility criteria have been reported previously.'>"'®
Patients were >40 years of age with symptomatic
COPD (COPD Assessment Test [CAT] score >10;
COPD defined by the American Thoracic Society/
European Respiratory Society'”); current or former smo-
kers (smoking history >10 pack-years); and either had a
post-bronchodilator FEV; <50% predicted and a history
of >1 moderate/severe exacerbation, or a post-broncho-

dilator 50% < FEV, <80% predicted, and >2 moderate or
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>1 severe exacerbation in the previous 12 months.
Participants were excluded if they had a concomitant
diagnosis of asthma or other respiratory disorders, and
pneumonia or other respiratory tract infections not
resolved <14 days or <7 days prior to screening, respec-
tively. A prior history of asthma, common in patients
with COPD,?® was not an exclusion criterion; however,
the patient’s symptoms were required to be primarily due
to COPD. This is consistent with other studies of triple
therapy in COPD?'**? and improves the generalizability
of results.

The ITT population included all randomized patients,
excluding those who were randomized in error (ie, those
who were screen failures and had not taken randomized
medication). The Japan subgroup was derived from the
ITT population and only included those patients enrolled
in Japan. A list of participating study sites in Japan is
available in the Supplementary material.

Study Endpoints

The study endpoints have been described previously.
The prespecified analysis of IMPACT data for the sub-
group of patients enrolled in Japan evaluated the following

13,18

efficacy endpoints: the annual rate of on-treatment moder-
ate/severe exacerbations (primary endpoint); time-to-first
on-treatment moderate/severe exacerbation; change from
baseline in trough FEV; and post-bronchodilator FEV; at
Week 52; change from baseline in St. George’s
Respiratory Questionnaire (SGRQ) total score and CAT
score at Week 52.

Moderate exacerbations were defined as events requir-
ing treatment with oral/systemic corticosteroids and/or
antibiotics, and severe exacerbations were defined as
events that required hospitalization or resulted in death.

Safety endpoints included: incidence of adverse events
(AEs), drug-related AEs; serious AEs (SAEs) and deaths,
AEs of special interest (AESIs), and major adverse cardi-
ovascular events (MACE). AESIs are AEs which have
specified areas of interest for FF, UMEC, or VI, or for
patients with COPD and allow for a comprehensive review
of safety data that is not limited to a specific preferred
term. Adjudication of serious adverse reports was per-
formed by an independent adjudication committee who
were asked to determine the primary cause of the report.

Statistical Analyses
Details of sample size calculations for the overall ITT popula-
tion have been previously described.'® The study was not

powered to demonstrate statistical significance for any end-
point in the Japan subgroup and all summaries and analyses for
this cohort are for descriptive purposes only. No multiplicity
adjustment was applied to the analyses of these data.

In the ITT population, the primary endpoint of annual
rate of on-treatment moderate/severe exacerbation was
analyzed using a generalized linear model assuming a
negative binomial distribution and covariates of treatment
group, sex, exacerbation history (<1, >2 moderate/severe),
smoking status (screening), geographical region, post-
bronchodilator percent predicted FEV, (screening). For
the Japan/Not Japan subgroup analyses, geographical
region was removed as a covariate and replaced with the
Japan/Not Japan covariate with an additional treatment
group by Japan/Not Japan subgroup interaction term.
Time-to-first on-treatment moderate/severe exacerbation
was analyzed using a Cox proportional hazards model
with the same covariates as for the analysis of exacerba-
tion rates.

Change from baseline in trough and post-bronchodila-
tor FEV;, SGRQ total score, and CAT score were analyzed
in the ITT population using a repeated measures model
with covariates of treatment group, smoking status
(screening), geographical region, visit, baseline, baseline
by visit, and treatment group by visit. For the Japan/Not
Japan subgroup analyses, geographical region was
removed as a covariate and replaced with the Japan/Not
Japan covariate with additional treatment group by Japan/
Not Japan subgroup, visit by Japan/Not Japan subgroup
and treatment group by visit by Japan/Not Japan subgroup
interaction terms. Safety was summarized descriptively.
All data (Japan/Not Japan) were included in the analyses
described; however, only the Japan results are reported
here.

Results

Study Population

A total of 10,355 patients were randomized in the ITT
population,'® of which only 378 (4%) were enrolled in
Japan (FF/UMEC/VI: n=149; FF/VI: 149; UMEC/VI:
80). All patients enrolled in Japan were of Japanese ances-
try. Patients enrolled in the ITT population were primarily
of White ethnicity, as described previously."? Of those
treated, 304 (80%) in the Japan cohort completed study
treatment and 333 (88%) completed the study, compared
with 7991 (77%) and 9087 (88%), respectively, in the
overall ITT population.

International Journal of Chronic Obstructive Pulmonary Disease 2019:14

submit your manuscript

2851

Dove


https://www.dovepress.com/get_supplementary_file.php?f=18_Nov_2019_IMPACT_Japan_Manuscript_Supplementary_material_UPDATED_13Nov_1.docx
http://www.dovepress.com
http://www.dovepress.com

Kato et al

Dove

Demographics and baseline characteristics by treatment
arm are shown in Table 1 and were generally similar across
the treatment groups in the Japan subgroup. As expected,

some demographic characteristics in the Japan subgroup
differed from the overall ITT population (Table 1). When
compared with the overall ITT population, a higher

Table | Patient Demographics And Baseline Characteristics In The Japan Subgroup And Overall Study Population (ITT population)

Characteristic Japan Overall
FF/UMEC/VI FF/VI UMEC/VI FF/UMEC/ | FFIVI UMEC/VI
n=149 n=149 n=80 n=4151 n=4134 n=2070
Male, n (%) 139 (93) 140 (94) 72 (90) 2766 (67) 2748 (66) 1356 (66)
Age, years, mean (SD) 70.7 (7.3) 70.1 (7.2) 71.1 (6.8) 65.3 (8.2) 65.3 (8.3) 65.2 (8.3)
<65 years, n (%) 22 (15) 32 (21) 14 (18) 1886 (45) 1876 (45) 962 (46)
265 years, n (%) 127 (85) 117 (79) 66 (83) 2265 (55) 2258 (55) 1108 (54)
BMI, kg/m?, mean (SD) 21.6 (3.3) 222 (34) 228 (3.7) 26.6 (6.2) 26.7 (6.1) 26.6 (5.9)
<21 kg/m?, n (%) 63 (42) 57 (38) 26 (33) 739 (18) 697 (17) 340 (16)
<25 kg/m?, n (%) 128 (86) 114 (77) 61 (76) 1856 (45) 1768 (43) 902 (44)
Smoking status, n (%)
Current smoker 40 (27) 37 (25) 14 (18) 1436 (35) 1423 (34) 728 (35)
Former smoker 109 (73) 112 (75) 66 (83) 2715 (65) 2711 (66) 1342 (65)
Moderate/severe COPD exacerbations in
previous 12 months, n (%)
<2 moderate and 0 severe 37 (25) 41 (28) 20 (25) 1198 (29) 1242 (30) 616 (30)
22 moderate or 2| severe 112 (75) 108 (72) 60 (75) 2953 (71) 2892 (70) 1454 (70)
Reversible to salbutamol,® n (%) 17 (1) 8 (5) 1 (I) 734 (18) 810 (20) 366 (18)
Post-bronchodilator FEV, % predicted normal, mean 50.7 (15.7) 51.3 (16.0) 47.3 (14.8) 45.7 (15.0) 45.5 (14.8) 45.4 (14.7)
(SD)
Post-bronchodilator FEV/, L, mean (SD) 1.247 (0.429) 1.287 (0.435) 1.140 (0.384) | 1.275 (0.488) 1.272 (0.486) | 1.268 (0.481)
Pre-bronchodilator FEV,, % predicted normal, mean 47.6 (15.5) 48.1 (15.7) 44.9 (14.9) 41.9 (14.6) 41.6 (14.5) 41.8 (14.4)
(SD)
Pre-bronchodilator FEV, L, mean (SD) 1.171 (0.419) 1.207 (0.424) 1.086 (0.395) | 1.170 (0.468) 1.163 (0.468) | 1.167 (0.464)
GOLD grade, n (%)
I (mild: FEV,% predicted 280%) 1 (<) 0 0 10 (<I) 8 (<I) 4 (<I)
2 (moderate: 50%< FEV,% predicted <80%) 73 (49) 65 (44) 27 (34) 1535 (37) 1455 (35) 729 (35)
3 (severe: 30%< FEV,% predicted <50%) 60 (40) 72 (48) 43 (54) 1934 (47) 2031 (49) 1017 (49)
4 (very severe: FEV % predicted <30%) 15 (10) 12 (8) 10 (13) 666 (16) 639 (15) 319 (15)
CAT score, mean (SD) 14.6 (5.8) 14.9 (7.3) 15.4 (6.9) 182 (7.0) 18.3 (7.0) 18.1 (6.9)
SGRQ total score, mean (SD) 39.6 (14.2) 39.8 (l6.1) 42.8 (15.4) 50.8 (16.8) 50.7 (17.0) 50.2 (16.7)
COPD medication, n (%)
ICS+LABA+LAMA 38 (26) 39 (26) 30 (38) 1396 (34) 1433 (35) 734 (35)
ICS+LABA 16 (11) 13 (9) 709 1103 (27) 1067 (26) 523 (25)
LABA+LAMA 37 (25) 31 (21) 17 (21) 330 (8) 308 (7) 163 (8)
LAMA 24 (l6) 32 (21) 9 (1) 273 (7) 331 (8) 140 (7)
History of pneumonia, n (%) 47 (32) 57 (38) 34 (43) 916 (22) 951 (23) 476 (23)
Blood eosinophil count, n (%)
<150 cells/pL 76 (51) 71 (48) 38 (48) 1844 (45) 1769 (43) 869 (42)
<300 cells/uL 123 (83) 124 (83) 58 (72) 3280 (79) 3212 (78) 1597 (77)
2150 cells/uL 73 (49) 78 (52) 42 (52) 2299 (55) 2356 (57) 1196 (58)
2300 cells/uL 26 (17) 25 (17) 22 (28) 863 (21) 913 (22) 468 (23)

Notes: Values are at screening, unless stated otherwise. *Reversibility was defined as an increase in FEV| 212% and 2200 mL following administration of salbutamol.
Abbreviations: BMI, body mass index; CAT, chronic obstructive pulmonary disease Assessment Test; ; FF, fluticasone furoate; ICS, inhaled corticosteroid; ITT, intent-to-
treat; LABA, long-acting B,-adrenergic antagonist; LAMA, long-acting muscarinic antagonist; SGRQ, St. George’s Respiratory Questionnaire; UMEC, umeclidinium; VI,

vilanterol.
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proportion of all patients in the Japan subgroup had GOLD
grade 2 status (Japan: 34-49%; ITT: 35-37%), were male
(Japan: 90-94%; ITT: 66-67%), were older (mean age
70.1-71.1 years in Japan vs 65.2-65.3 years in ITT), had
low BMI (Japan [mean]: 21.6-22.8 kg/mz; ITT: 26.6-26.7
kg/m?), were on LABA+LAMA (Japan: 21-25%; ITT: 7—
8%) or LAMA monotherapy (Japan: 11-21%; ITT: 7-8%),
and had a history of pneumonia (Japan: 32-43%; ITT: 22—
23%). The mean SGRQ total scores at baseline in each
treatment arm were lower in the Japan cohort (39.6-42.8)
than in the overall ITT population (50.2-50.8), as were CAT
scores (Japan: 14.6-15.4; ITT: 18.1-18.3) (Table 1). A
smaller proportion of patients had GOLD grade 4 status
(Japan: 8-13%; ITT: 15-16%), were current smokers
(Japan: 18-27%; ITT: 34-35%), were reversible to salbu-
tamol (Japan: 1-11%; ITT: 18-20%), or were on ICS
+LABA (Japan: 9-11%; ITT: 25-27%) or ICS+LABA
+LAMA (Japan: 26-38%; ITT: 34—35%) in the Japan sub-
group compared with the overall ITT population.

Efficacy

In the Japan subgroup, the annual rate (95% CI) of on-
treatment moderate/severe exacerbations among patients
randomized to FF/UMEC/VI was 0.90 (0.71, 1.15), com-
pared with 1.07 (0.83, 1.37) among those randomized to
FF/VI (15% [95% CI: —20, 40] rate reduction for FF/
UMEC/VI vs FF/VI) and 1.42 (1.04, 1.92) among those
randomized to UMEC/VI (36% [95% CI:. 6, 57] rate

Number of patients

FF/UMEC/VI vs FF/VI FF/UMEC/VI  FF/VI FF/UMEC/VI
Japan subgroup 149 149 0.90 (0.71, 1.15)
ITT population 4145 4133 0.91 (0.87, 0.95)

Number of patients

FF/UMEC/VI vs UMEC/VI FF/UMEC/VI UMEC/VI FF/UMEC/VI

Japan subgroup 149 80
4145 2069

0.90 (0.71, 1.15)

ITT population 0.91 (0.87, 0.95)

reduction for FF/UMEC/VI vs UMEC/VI). These findings
were consistent with those in the ITT population in which
the annual rate of moderate/severe exacerbations was sig-
nificantly lower with FF/UMEC/VI versus either dual
therapy (p<0.001) (Figure 1).

In the Japan subgroup, point estimates for the reduction in
risk (time-to-first) of on-treatment moderate/severe exacerba-
tions favored FF/UMEC/VI over both dual therapies, although
Cls were wide, owing to the small patient population. FF/
UMEC/VI showed a numerical reduction in moderate/severe
exacerbation risk (time-to-first) by 13.5% (95% CI: —23.8,
39.5) versus FF/VI and by 20.8% (95% CI: —18.9, 47.2) versus
UMEC/VLI. These findings were consistent with those in the
ITT population in which the risk (time-to-first) of on-treatment
moderate/severe exacerbations was significantly lower with
FF/UMEC/VI versus either dual therapy (both p<0.001)
(Figure 2).

Consistent with the ITT population, in the Japan sub-
group, improvements in change from baseline in trough
FEV, and post-bronchodilator FEV, at Week 52 were
observed for FF/UMEC/VI versus FF/VI (treatment differ-
ence: 105 mL; 95% CI: 43, 167 and 109 mL; 95% CI: 50,
168, respectively) (Figure 3A and B). Numerical improve-
ments were observed for change from baseline at Week 52
in trough FEV; and post-bronchodilator FEV; for FF/
UMEC/VI versus UMEC/VI (treatment difference:
62 mL; 95% CI: —12, 137 and 41 mL; 95% CI: 30,
112, respectively) (Figure 3A and B).

Modelled annual rate (95% Cl)

FFIVI Favors Favors
FF/UMEC/VI FF/VI
Rate ratio (95% Cl)
1.07 (0.83, 1.37) e 0.85 (0.60, 1.20)
1.07 (1.02, 1.12) i 0.85 (0.80, 0.90)*
I 1

T T
0.4 0.6 0.8 1.0 1.2
Rate ratio (95% CI)

Modelled annual rate (95% ClI)

UMEC/VI Favors Favors
FF/UMEC/VI UMEC/VI
Rate ratio (95% CI)
1.42 (1.04, 1.92) —_—————— 0.64 (0.43, 0.94)
1.21 (1.14, 1.29) —— 0.75(0.70, 0.81)*

T T T
0.4 0.6 0.8 1.0 1.2
Rate ratio (95% ClI)

Figure | On-treatment moderate/severe exacerbations in the Japan subgroup and overall study population with FF/JUMEC/VI versus dual therapies (ITT populations).

Note: *p<0.001.

Abbreviations: FF, fluticasone furoate; ITT, intent-to-treat; UMEC, umeclidinium; VI, vilanterol.
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FF/UMEC/VI vs FF/VI FF/UMEC/VI FF/IVI Favors Favors
FF/UMEC/VI FF/VI
Japan subgroup < » Hazard ratio (95% CI)
Patients with an event, n/N (%) 60/149 (40) 60/149 (40)

Probability of an event, % (95% CI)*
ITT population

41.9 (34.3, 50.5)

Patients with an event, n/N (%)
Probability of an event, % (95% CI)*

1959/4151 (47)
49.9 (48.3, 51.5)

FF/UMEC/VI vs UMEC/VI FF/UMEC/VI
Japan subgroup

Patients with an event, n/N (%)
Probability of an event, % (95% CI)*

60/149 (40)
41.9 (34.3, 50.5)
ITT population

Patients with an event, n/N (%)

Probability of an event, % (95% CI)*

1959/4151 (47)
49.9 (48.3, 51.5)

44.0 (36.1, 52.9)

2039/4134 (49)
53.7 (52.1, 55.4)

UMEC/NVI

38/80 (48)
48.8 (38.2, 60.7)

1036/2070 (50)
53.3 (51.0, 55.6)

0.87 (0.61, 1.24)

L 2

o 0.85 (0.80, 0.91)'

T T T
04 06 08 10 12 14
Hazard ratio (95% CI)

Favors Favors
FF/UMEC/VI UMEC/VI
< » Hazard ratio (95% CI)

0.79 (0.53, 1.19)

L 2

i 0.84 (0.78, 0.91)'

T I T
04 06 08 10 12 14
Hazard ratio (95% ClI)

Figure 2 Time-to-first on-treatment moderate/severe exacerbation in the Japan subgroup and overall study population with FF/JUMEC/VI versus dual therapies (ITT

populations).

Notes: *Probability of having an event (prior to Day 365) is taken from the Kaplan—Meier estimates; Tp<0.001.
Abbreviations: FF, fluticasone furoate; ITT, intent-to-treat; UMEC, umeclidinium; VI, vilanterol.

At Week 52 in the Japan subgroup, all treatments
demonstrated reductions from baseline (ie, improvements)
in SGRQ total score. Numerical improvements in change
from baseline in SGRQ total score were observed for FF/
UMEC/VI versus FF/VI (treatment difference —1.5; 95%
CI: —4.9, 1.9) and FF/UMEC/VI versus UMEC/VI (treat-
ment difference —0.9; 95% CI: —5.0, 3.2) (Figure 4A). At
Week 52, all treatments also demonstrated reductions from
baseline (ie, improvements) in CAT score in the Japan
subgroup. In this subgroup, FF/UMEC/VI demonstrated a
numerical improvement in the mean change from baseline
in CAT score compared with both FF/VI (treatment differ-
ence —0.6; 95% CI: —2.1, 1.0) and UMEC/VI (treatment
difference —1.5; 95% CI: —3.4, 0.3) (Figure 4B). These
results are in line with those observed in the overall ITT
population (Figure 4A and B).

Safety Endpoints

A similar incidence of on-treatment AEs, drug-related
AEs, and SAEs were observed across all treatment arms,
and no new safety signals were identified in patients from
Japan relative to the overall ITT population (Table 2). In
the Japan subgroup, the incidence of all broad and narrow

definition MACE was <1% across all treatment arms
(Supplementary Table 1).

Hypersensitivity AESI and lower respiratory tract infec-
tions excluding pneumonia AESI occurred at a higher inci-
dence in the Japan subgroup compared with the ITT
population; however, the incidence across treatment arms
was similar (Table 2). No adrenal suppression, tremor, or
urinary retention AESI were observed in the Japan cohort,
consistent with the low incidence (<1%) of these events in all
treatment arms in the ITT population.'®> All other AESI
occurred at similar incidences to that in the ITT population,
with the exception of pneumonia. As expected based on the
class effect for ICS in patients with COPD,** the incidence of
pneumonia AESI was highest in ICS-containing treatment
arms. The incidence of pneumonia AESI in these treatment
arms was higher in Japan compared with the ITT population,
with incidences of 18%, 21%, and 5% for FF/UMEC/VI, FF/
VI, and UMEC/V], respectively, in the Japan subgroup,
compared with incidences of 8%, 7%, and 5%, respectively,
in the ITT population (Table 2).

In the Japan subgroup, the incidence of adjudicated COPD
exacerbation with evidence of pneumonia SAEs was consis-

tent across treatment groups (Table 2). The incidence of these
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A

FF/UMEC/VI vs FF/VI

Japan subgroup

ITT population

Number of patients
with analyzable data

FF/UMEC/VI  FF/VI
128 115
3366 3060

Number of patients
with analyzable data

LS mean (95% ClI)
change from baseline, mL

FF/UMEC/VI FF/IVI Favors Favors

FF/VI FF/UMEC/VI

«—

Difference (95% CI), mL
45 (2, 88) -59 (-104, -15) —— 105 (43, 167)

94 (86, 102) -3(-12, 6) o 97 (85, 109)*

I T T T T 1

-50 0 50 100 150 200

Difference (95% Cl), mL
LS mean (95% ClI)

change from baseline, mL

FF/UMEC/VI vs UMEC/VI  FF/UMEC/VI UMEC/VI FF/UMEC/VI UMEC/VI Favors Favors
UMEC/VI FF/UMEC/VI
— —>
Difference (95% Cl), mL
Japan subgroup 128 61 45 (2, 88) -17 (-78, 44) H—T— 62 (-12, 137)
ITT population 3366 1490 94 (86, 102) 40 (28, 52) e 54 (39, 69)*
I T T T 1
-50 0 50 100 150 200
Difference (95% Cl), mL
B Number of patients LS mean (95% ClI)
with analyzable data change from baseline, mL
FF/UMEC/VI vs FF/VI FF/UMEC/VI  FF/VI FF/UMEC/VI FFIVI Favors Favors
FF/VI FF/UMEC/VI
-—
Difference (95% CI), mL
Japan subgroup 128 115 14 (-27,54) -95(-138, -53) ————— 109 (50, 168)
ITT population 3337 3038 59 (51, 67) -52 (-60, —44) o 110 (99, 122)*
I T T T 1
-50 0 50 100 150 200

Number of patients
with analyzable data

FF/UMEC/VI vs UMEC/VI  FF/UMEC/VI UMEC/VI FF/UMEC/VI
Japan subgroup 128 61 14 (27, 54)
ITT population 3337 1478 59 (51, 67)

Difference (95% CI), mL

LS mean (95% ClI)
change from baseline, mL

UMEC/VI Favors Favors
UMEC/VI FF/UMEC/VI
—
Difference (95% CI), mL
-27 (-85, 31) —————— 41 (=30, 112)
20 (8, 31) o 39 (25, 53)*
I T T T 1
-50 0 50 100 150 200

Difference (95% CI), mL

Figure 3 Change from baseline at Week 52 in (A) trough FEV, and (B) post-bronchodilator FEV, in the Japan subgroup and overall study population with FF/UMEC/VI

versus dual therapies (ITT populations).
Note: *p<0.001.

Abbreviations: FF, fluticasone furoate; ITT, intent-to-treat; LS, least squares; UMEC, umeclidinium; VI, vilanterol.

events was slightly higher in all treatment arms in Japan
(n [%]: FE/UMEC/VI: 9 [6]; FF/VI: 8 [5]; UMEC/VI: 6 [8])
compared with the ITT population (n [%]: FF/UMEC/VI: 123
[3]; FF/VI: 129 [3]; UMEC/VI: 57 [3]). In Japan, the incidence
of adjudicated pneumonia/RTI without evidence of COPD
exacerbation SAEs was higher in the ICS-containing treatment
arms compared with the UMEC/VI arm (n [%]: FF/UMEC/
VI: 7 [5]; FF/VI: 9 [6]; UMEC/VI: 0 [0]), unlike what was
observed in the ITT population, where incidence of these
events was consistent across treatment arms (n [%]: FF/
UMEC/VI: 63 [2]; FF/VI: 59 [1]; UMEC/VI: 21 [1]).

Discussion

In the small subgroup of patients from the IMPACT study
enrolled in Japan, FF/UMEC/VI single-inhaler triple ther-
apy reduced the rate and risk (time-to-first) of moderate/
severe exacerbations, and improved lung function and
health status versus dual therapy with either FF/VI or
UMEC/VL In this subgroup, comparisons of FF/UMEC/
VI to both dual therapies were consistently observed to be
in the same direction as the results in the overall ITT
population, indicating the consistency of benefits of triple
therapy over dual therapy across multiple endpoints.
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A

FF/UMEC/VI vs FF/VI

Japan subgroup

ITT population

FF/UMEC/VI vs UMEC/VI

Japan subgroup

ITT population

B

FF/UMEC/VI vs FF/VI

Japan subgroup

ITT population

Number of patients
with analyzable data

FF/UMEC/VI  FFIVI
126 115
3318 3026

Number of patients
with analyzable data

FF/UMEC/VI UMEC/VI
126 60
3318 1470

Number of patients
with analyzable data

FF/UMEC/VI  FF/VI
126 115
3270 2979

Number of patients
with analyzable data

LS mean (95% ClI)
change from baseline

FF/UMEC/VI FF/VI Favors Favors
FF/IUMEC/VI FF/VI
Difference (95% ClI)
-55(-7.8,-3.1) -4.0(-6.4,-1.5) ——1— -1.5(-4.9,1.9)
-55(-5.9,-5.0) -3.7(-4.2,-3.2) o -1.8(-24,-1.1)*
I T 1
-10 -5 0 5

Difference (95% ClI)

LS mean (95% CI)
change from baseline

FF/UMEC/VI UMEC/VI Favors Favors
FF/UMEC/VI UMEC/VI
Difference (95% ClI)
-55(-7.8,-3.1) -4.6(-8.0,-1.2) —t—— -0.9 (-5.0, 3.2)
-55(-5.9,-5.0) -3.7(-4.4,-3.0) o -1.8 (-2.6, -1.0)*
I T 1
-10 -5 0 5

Difference (95% Cl)

LS mean (95% CI)
change from baseline

FF/UMEC/VI FF/VI Favors Favors
FF/IUMEC/VI FF/VI
Difference (95% ClI)
-2.8(-3.8,-1.7) -2.2(-3.3,-1.1) —1 -0.6 (-2.1,1.0)
-2.0(-2.3,-1.8) -15(-1.7,-1.3) o -0.5(-0.8, -0.2)*
I T 1
-4 -2 0 2

Difference (95% CI)

LS mean (95% CI)
change from baseline

FF/UMEC/VI vs UMEC/VI  FF/JUMEC/VI UMEC/VI  FF/UMEC/VI UMEC/VI Favors Favors
FF/UMEC/VI UMEC/VI
Difference (95% CI)
Japan subgroup 126 60 -2.8(-3.8, -1.7) -1.2(-2.7,0.3) —_—e—1 -1.5(-3.4,0.3)
ITT population 3270 1451 -2.0(-2.3,-1.8) -1.6(-1.9,-1.3) o -0.4 (-0.8, -0.1)**
I T 1
-4 -2 0 2

Difference (95% Cl)

Figure 4 Change from baseline at Week 52 in (A) SGRQ total score and (B) CAT score in the Japan subgroup and overall study population with FF/UMEC/VI versus dual

therapies (ITT populations).
Notes: *p<0.001; **p=0.021.

Abbreviations: CAT, Chronic obstructive pulmonary disease Assessment Test; FF, fluticasone furoate; ITT, intention to treat; LS, least squares; SGRQ, St. George’s

Respiratory Questionnaire; UMEC, umeclidinium; VI, vilanterol.

The results in the Japan subgroup were also generally of a
similar magnitude to those seen in the overall ITT popula-
tion. However, it is interesting to note that in this subgroup
of patients from IMPACT, which consisted of a greater
proportion of patients with milder airflow limitation com-
pared with the overall ITT population, the reduction in the
rate of moderate/severe exacerbation for FF/UMEC/VI
versus UMEC/VI was of a greater magnitude than that
seen in the overall ITT population (point estimate: 36%
vs 25% reduction, respectively). Similarly, improvements

in CAT score with FF/UMEC/VI versus UMEC/VI were of
a greater magnitude in the Japan subgroup compared with
the ITT population, although in both cases the large Cls in
the Japan subgroup are notable, reflecting the smaller
patient numbers. The size of the Japan subgroup was
relatively limited (n=378) in the IMPACT study, which
led to greater statistical variability in this subgroup com-
pared with the overall ITT population.

Other studies have evaluated single-inhaler triple thera-
pies versus dual or monotherapies in patients with COPD;
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Table 2 Safety Summary In Japan Subgroup And Overall Study Population (ITT populations)
AE incidence, n (%) Japan Overall
FF/UMEC/VI | FF/VI UMEC/VI | FF/JUMEC/VI | FFIVI UMEC/VI
n=149 n=149 n=80 n=4151 n=4134 n=2070
Any on-treatment AE 117 (79) 116 (78) | 61 (76) 2897 (70) 2800 1429 (69)
(68)
Any on-treatment drug-related AE* 19 (13) 19 (13) 709 478 (12) 492 (12) | 214 (10)
On-treatment AESI
Anticholinergic syndrome (SMQ) 8 (5) 4 (3) 34 184 (4) 140 (3) 70 (3)
Asthma/bronchospasm (SMQ) 0(0) 0(0) 2(3) 27 (<1) 34 (<1) 16 (<I)
Cardiovascular effects 10 (7) 11 (7) 8 (10) 450 (11) 430 (10) | 224 (1)
Decreased BMD and associated fractures 6 (4) 2 (1) 1 (1) 98 (2) 85 (2) 37 (2)
Effects on potassium 1 (<1) 3(2) 0(0) 34 (<) 25 (<1) 8 (<I)
Gastrointestinal obstruction (SMQ) 0 (0) 1 (<I) 0 (0) 9 (<1) 10 (<I) 2 (<1)
Hyperglycemia/new onset diabetes mellitus (SMQ) 6 (4) 4 (3) 5 (6) 152 (4) 117 3) 73 (4)
Hypersensitivity 13 (9) 14 (9) 9 (I 196 (5) 195 (5) 95 (5)
LRTI excluding pneumonia 13 (9) 12 (8) 709 200 (5) 199 (5) 108 (5)
Local steroid effects 15 (10) 10 (7) 6 (8) 337 (8) 301 (7) 108 (5)
Ocular effects 1 (<I) 3 (2 1 (1) 55 (1) 45 (1) 26 (1)
Pneumonia 27 (18) 31 21) | 4(5 317 (8) 292 (7) 97 (5)
Any on-treatment SAE 35 (23) 44 (30) 17 (21) 895 (22) 850 (21) | 470 (23)
Any on-treatment drug-related SAE? 4 (3) 6(4) 0(0) 64 (2) 57 (1) 27 (1)
Any on-treatment fatal SAE 2(1) 1 (<) 0(0) 68 (2) 76 (2) 49 (2)
On-treatment SAE occurring in >1% of patients
in any treatment arm
COPD 15 (10) 18 (12) 10 (13) 443 (I1) 450 (I'1) | 269 (13)
Pneumonia 15 (10) 17.(11) | 0(0) 184 (4) 152 (4) 54 (3)
Pneumonia bacterial 1 (<1) 4 (3) 0(0) 2 (<1) 9 (<) 0 (0)
Cardiac failure congestive 0 (0) 1 (<I) 2 (3) 21 (<I) 12 (<I) 7 (<1)
Adjudicated on-treatment pneumonia-related
SAEs®
COPD exacerbation with evidence of pneumonia 9 (6) 8 (5) 6 (8) 123 (3) 129 (3) 57 (3)
Pneumonia/RTI without COPD exacerbation 7 (5 9 (6) 0 (0) 63 (2) 59 (1) 21 (1)

Notes: *In the opinion of the investigator; *Adjudication performed by an independent adjudication committee (only the primary event in the SAE report was adjudicated).
Abbreviations: AE, adverse event; BMD, bone mineral density; FF, fluticasone furoate; ITT, intent-to-treat; LRTI, lower respiratory tract infection; RTI, respiratory tract
infection; SAE, serious adverse event; SMQ, Standardized MedDRA (Medical Dictionary for Regulatory Activities) query; UMEC, umeclidinium; VI, vilanterol.

however, design differences limit the comparisons that can
be made with the IMPACT study results. The TRIBUTE
(NCT02579850)*' and TRINITY (NCT01911364)** stu-
dies did not include study sites in Asia and recruited a
lower proportion of patients with a history of frequent or
severe exacerbations, as indicated by the proportion of
GOLD D patients (IMPACT: 70%; TRIBUTE: 37%;
TRINITY: 51%), limiting comparisons with this
analysis.'**>?® The KRONOS study (NCT02497001) did
include patients from Japan and efficacy and safety results
in this patient subgroup have been recently presented.”’*
However, this study included patients at lower risk of
exacerbation than patients in the IMPACT study, as

indicated by the fact that the majority (74%) of the
KRONOS population had no moderate/severe exacerba-
tions in the year prior to study entry.”’ In the Japan sub-
group of the KRONOS study, improvements in lung
function and symptoms were seen over Weeks 12-24
with  budesonide/glycopyrrolate/formoterol ~ fumarate
(BGF) triple therapy versus LAMA/LABA (glycopyrro-
late/formoterol fumarate [GFF]) or ICS/LABA (budeso-
nide/formoterol fumarate [BFF]) dual therapy, and a
reduction in annual exacerbation rates with BGF triple
therapy versus GFF dual therapy was observed.”® These
results from the KRONOS study provide further evidence
for the use of single-inhaler triple therapy in Japan.
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Studies have highlighted the effect of COPD on
patients” HRQoL and the associated economic burden of
COPD in Japan.®® The results from this subgroup analysis
of the IMPACT study indicate that use of FF/UMEC/VI
single-inhaler triple therapy could provide improvements
in health status in patients with symptomatic COPD and at
least one moderate/severe exacerbation in the previous
year, compared with dual bronchodilator or ICS/LABA
therapy. At Week 52, improvements in both SGRQ total
score and CAT score were observed with FF/UMEC/VI
versus both dual therapies. It is worth noting that improve-
ments in CAT score with FF/UMEC/VI versus UMEC/VI
were of a greater magnitude in the Japan subgroup com-
pared with the ITT population, although small patient
numbers limit result interpretation.

No new safety signals were identified in the Japan
subgroup. However, there was a higher incidence of both
pre-study and on-treatment documented pneumonia in the
Japan subgroup compared with the overall ITT population,
as has been noted in previous studies in Asia.*'** This
may in part be due to differences in pneumonia reporting.
Interestingly, the higher reporting of pneumonia usually
seen in Japan was not observed in the UMEC/VI arm. This
is in contrast to the subgroup analysis of the DYNAGITO
(NCT02296138) study in Japan, which showed higher
incidence of pneumonia in both the tiotropium and tiotro-
pium/olodaterol treatment arms in the Japan cohort (14%
and 15%, respectively) compared with the overall ITT
population (5% in both arms).*-*

A previous post hoc analysis identified potential risk
factors for pneumonia including older age (>65 years),
lower % predicted FEV; (<30% predicted), exacerbations

1.3 Therefore, in this

in the previous year, and lower BM
analysis of IMPACT study data, patients in the Japan
subgroup may have been at greater risk of developing
pneumonia as the majority were >65 years of age, had
lower BMIs, and a higher incidence of pre-study pneumo-
nia compared with the overall population.

A difference in pneumonia incidence between the ITT
population and the Japan subgroup was also observed in
the subgroup analysis of the KRONOS study.?’° In the
ITT population of the KRONOS study, the incidence of
adjudicated pneumonia events over 24 weeks was low and
similar between treatment groups (BGF: 1.9%, GFF:
1.6%, BFF: 1.9%), while the incidence of documented
events was slightly higher in ICS-containing treatment
arms compared with the GFF arm (BGF: 2.5%, GFF:
1.8%, BFF: 2.2%).%° In the KRONOS Japan subgroup,

the incidence of adjudicated and clinician-diagnosed pneu-
monia over 24 weeks was higher in the triple therapy arm
than in the dual therapy arms (adjudicated: BGF 5.0%,
GFF 0.7%, BFF 0.0%; clinician-diagnosed: BGF 4.3%,
GFF 0.7%, BFF 1.4%).%® In the 28-week extension phase
of the KRONOS study in Japan, the incidence of pneumo-
nia over 52 weeks of treatment was higher in ICS-contain-
ing arms compared with the GFF arm (adjudicated: BGF
9.4%, GFF 3.6%, BFF 5.7%; clinician-diagnosed: BGF
10.1%, GFF 3.6%, BFF 5.7%).”” Further analyses indi-
cated that the difference in adjudicated pneumonia inci-
dence between triple therapy and dual therapies was most
pronounced in the first 24 weeks.?” This is similar to what
was observed in the FULFIL study (NCT02345161), in
which the incidence of pneumonia was higher with FF/
UMEC/VI than with budesonide/formoterol in the first 24
weeks, but similar between the two treatment arms at 52
weeks.*® These differences between ITT and Japan sub-
groups in the IMPACT and KRONOS study may reflect
variability due to lower patient numbers.

When considering only the adjudicated SAEs in the
IMPACT Japan subgroup, the incidence of adjudicated
COPD exacerbation with evidence of pneumonia SAEs
was consistent across treatment groups. This is in line
with overall ITT results, although the incidence was higher
in all treatment arms in Japan. In the IMPACT Japan
cohort, the incidence of adjudicated pneumonia/RTI with-
out evidence of COPD exacerbation SAEs was higher in
the ICS-containing treatment arms compared with the
UMEC/VI arm, unlike in the ITT population where inci-
dence was similar across all treatment arms. When con-
sidering the overall incidence of adjudicated pneumonia
SAEs (COPD exacerbation with evidence of pneumonia
and pneumonia/RTI without evidence of COPD exacerba-
tion combined), these events occurred with a similar inci-
dence across all treatment arms in Japan, in line with ITT
results, although the incidence was higher in all treatment
arms in Japan. The overall ITT results therefore reflect
observed in the TRINITY and TRIBUTE

and further investigation into the reasons

what was
studies,?'?*
underlying the increased incidence of pneumonia in the
IMPACT Japan subgroup are warranted. Possible reasons
include the higher presence of risk factors for pneumonia
in the Japan subgroup, as mentioned above (ie, older age,
lower BMI, history of pneumonia). Another possible rea-
son is that Japanese physicians often order computed

37,38

tomography scans, which help to identify pneumonia

that may otherwise go undiagnosed.
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The IMPACT study results in Japan highlight the favor-
able benefit-risk profile of FF/UMEC/VI single-inhaler
triple therapy in patients with symptomatic COPD and at
least 1 moderate/severe exacerbation in the previous year in
Japan. These results are consistent with the overall study
population,'® and with other studies of single- or multiple
inhaler triple therapy.*?

Some limitations should be considered when interpret-
ing the results. First, the IMPACT Japan subgroup repre-
sents only 4% of the overall study population and,
although a sizable number of patients from Japan
(n=378) were included in this global study, the limited
sample size means that this sub-analysis was not powered
to demonstrate statistically significant differences for any
endpoint. In addition, differences in the treatment and
management of COPD between Japan and the overall
ITT population may explain some of the differences
observed, particularly in terms of pneumonia incidence.
A strength of this study is that it is the first in patients with
COPD and a history of exacerbations in Japan demonstrat-
ing a favorable benefit-risk profile for single-inhaler triple
therapy, and results in this subgroup were consistent with
those in the overall IMPACT study population.

Conclusion

The results from this analysis highlight the favorable ben-
efit-risk profile of FF/UMEC/VI single-inhaler triple ther-
apy compared with FF/VI or UMEC/VI dual therapies in
patients in Japan with symptomatic COPD and >1 moder-
ate/severe exacerbation in the previous year. FF/UMEC/VI
therapy resulted in lower rates of moderate/severe exacer-
bations and improvements in lung function and health
status compared with FF/VI and UMEC/VI in the Japan
cohort, and results were in the same direction and gener-
ally of a similar magnitude to the overall study population,
with no new safety signals identified.
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