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Purpose: The pivotal CAPTAIN study reported a favorable safety profile with once-daily inhaled 
corticosteroid/long-acting muscarinic antagonist/long-acting β2-agonist (ICS/LAMA/LABA) tri-
ple combination of fluticasone furoate/umeclidinium/vilanterol (FF/UMEC/VI) in patients with 
inadequately controlled asthma, some of whom were Japanese. Here, we evaluate the long-term 
(52 weeks) safety of FF/UMEC/VI in Japanese patients with asthma.
Patients and Methods: This was a Phase III, 52-week, multicenter, non-comparator, 
non-randomized, open-label study (NCT03184987) in Japanese adults receiving maintenance 
therapy with ICS/LABA, with or without LAMA. At enrollment, patients were allocated to 
either FF/UMEC/VI 100/62.5/25mcg (Group 1) or 200/62.5/25mcg (Group 2). Patients in 
Group 1 could have their treatment stepped up to 200/62.5/25mcg at Week 24 if their Asthma 
Control Questionnaire (ACQ)-7 score was >0.75. The primary endpoint was the incidence of 
adverse events (AEs) and serious AEs (SAEs). Secondary endpoints included vital signs, 
electrocardiogram measurements, and clinical laboratory tests (biochemistry, hematology, 
urinalysis). Efficacy was assessed as “other” endpoints.
Results: A total of 111 Japanese patients were included in the intention-to-treat (ITT) 
population. Overall, 77 (69%) patients reported ≥1 AE (Group 1: n=30 [64%]; step-up 
group: n=7 [78%]; Group 2: n=40 [73%]). SAEs were reported for 1 (2.1%) and 2 (3.6%) 
patients in Groups 1 and 2, respectively. All SAEs were considered unrelated to study 
treatment. One AE and one SAE led to study withdrawal: oropharyngeal discomfort 
(Group 1); eosinophilic granulomatosis with polyangiitis (Group 2). No new safety concerns 
were identified throughout the 52-week treatment period.
Conclusion: In this uncontrolled open-label study, no new safety concerns were observed 
with long-term (52 weeks) treatment with once-daily FF/UMEC/VI among 111 Japanese 
patients with asthma.
Keywords: asthma, inhalers, Japan, safety, treatment outcome

Introduction
It is estimated that up to 18% of the global population and 6–10% of the Japanese 
population are affected by asthma,1,2 a chronic respiratory airway disease character-
ized by symptoms such as wheeze, shortness of breath, chest tightness, and cough.1 

Around 30–50% of patients with moderate/severe asthma who are prescribed and are 
adherent to inhaled corticosteroids/long-acting β2-agonist (ICS/LABA) therapy 
remain symptomatic.3–6 A recent real-world study of patients with asthma in Japan 
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showed that 50% of the overall population had partially 
controlled asthma with 15% having uncontrolled asthma.7 

Furthermore, a greater proportion of patients with uncon-
trolled severe asthma in Japan require oral corticosteroids 
(OCS), have higher rates of hospitalization and a greater 
medical and economic burden compared with patients with 
controlled severe asthma or mild-to-moderate asthma, indi-
cating a clear need for more effective management.8

For patients with uncontrolled asthma despite 
ICS/LABA therapy, treatment options include increasing 
ICS dose and/or adding another bronchodilator, such as 
a long-acting muscarinic antagonist (LAMA).1 The addi-
tion of the LAMA tiotropium is recommended by both the 
Global Initiative for Asthma (GINA) and the Japanese 
Society of Allergology for patients with uncontrolled 
asthma on ICS/LABA therapy,1,2 and has been shown to 
improve lung function, symptom control, and the rate of 
asthma exacerbations.9,10 Previous studies have demon-
strated favorable safety for ICS, LABA, or LAMA in 
patients with asthma. An integrated analysis demonstrated 
that fluticasone furoate (FF), a once-daily ICS, has 
a favorable safety profile, with the most frequent drug- 
related adverse events (AEs) being headache, dysphonia, 
and oral/oropharyngeal candidiasis.11 Similarly, treatment 
with vilanterol (VI), a LABA, has been reported to be 
associated with low incidences of AEs, the most common 
reported being tremor and palpitations.12 Glucose effects 
(eg, impaired glucose tolerance; raised blood glucose) had 
a reported incidence of 0–1% among patients treated with 
VI in one study.12 Safety results of dual combination 
therapy with FF/VI have also shown a favorable risk 
profile, with headache, nervous system disorders, and 
nasopharyngitis reported as the most frequently occurring 
on-treatment AEs.4,13 Treatment with umeclidinium 
(UMEC), a LAMA, was also not associated with 
significant safety concerns; the most frequently reported 
on-treatment AEs included headache, nasopharyngitis, 
abnormal product taste, and pharyngitis.14,15

Single-inhaler triple therapy with the combination of 
FF/UMEC/VI is widely approved as a once-daily treat-
ment for chronic obstructive pulmonary disease (COPD).16 

Single-inhaler FF/UMEC/VI triple therapy has also 
recently been approved in the United States and Japan as 
a once-daily maintenance treatment for adult patients with 
asthma, based on positive findings from the recently pub-
lished Phase IIIA Clinical Study in Asthma Patients 
Receiving Triple Therapy in a Single Inhaler (CAPTAIN) 
study.17 CAPTAIN compared the efficacy and safety of 

once-daily FF/UMEC/VI with FF/VI over 24–52 weeks in 
patients with asthma inadequately controlled on 
ICS/LABA. Results showed improved lung function, 
reduced symptoms and improved asthma control, and 
numerical reductions in the annualized rate of moderate/ 
severe exacerbations with FF/UMEC/VI versus FF/VI. 
The safety profile of both treatments was similar, with no 
new or unexpected safety findings. The intention-to-treat 
(ITT) population of CAPTAIN included 229 (9.4%) 
patients across 63 centers in Japan, all of whom were of 
Japanese ancestry, for whom efficacy and safety outcomes 
were consistent with the overall study population.18

The aim of this study was to evaluate the long-term 
(52 weeks) safety of fixed-dose FF/UMEC/VI in Japanese 
patients with asthma. Treatment efficacy was also assessed 
as an “other” endpoint in an exploratory manner. This 
study was used as part of the submission of a regulatory 
application to the Japanese Ministry of Health, Labour and 
Welfare for once-daily FF/UMEC/VI for the treatment of 
adults with asthma.

Patients and Methods
Study Design and Study Population
This was a Phase III, 52-week, multicenter, non-comparator, 
non-randomized, open-label study in Japanese patients aged 
18 years or older, who had received an asthma diagnosis at 
least a year prior to providing informed consent and were 
receiving maintenance therapy with ICS/LABA, with or 
without LAMA, for at least 4 weeks pre-screening 
(GSK 207236, NCT03184987). Patients were excluded if 
an asthma exacerbation occurred that required a change in 
maintenance therapy in the 6 weeks prior to screening, 
although patients who required a temporary change in 
asthma therapy (eg, increased dose of ICS or use of OCS) 
were not necessarily excluded provided the patient’s condi-
tion had stabilized upon resuming pre-exacerbation main-
tenance therapy. Additionally, patients were excluded if 
they had a diagnosis of other concurrent respiratory disor-
ders, including a diagnosis of COPD.19 Current smokers 
(within 12 months of screening) or former smokers with 
a smoking history of ≥10 pack-years were also excluded. 
The inclusion and exclusion criteria are listed in 
Supplementary Materials.

The study design is shown in Figure 1. Briefly, eligible 
patients entered into a 2-week run-in period, during which 
they continued to receive their pre-screening asthma main-
tenance therapy. At enrollment, patients were allocated to 
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either FF/UMEC/VI 100/62.5/25mcg (Group 1) or 
FF/UMEC/VI 200/62.5/25mcg (Group 2) depending on 
pre-screening therapy (ICS dose/prior use of LAMA) and 
control status (Asthma Control Questionnaire [ACQ]-7 score 
≤0.75 [controlled] or >0.75 [not well controlled]) (Table 1). 
Patients receiving FF/UMEC/VI 100/62.5/25mcg could have 
their treatment stepped up to 200/62.5/25mcg at Week 24 if 
their ACQ-7 score was >0.75; however, this step-up was at 
the investigator’s discretion. All treatments were adminis-
tered via the ELLIPTA dry-powder inhaler (Glaxo 
Operations UK, Hertfordshire, UK) once daily in the 
morning.

This study was performed in accordance with the 
Declaration of Helsinki, International Conference on 
Harmonisation Good Clinical Practice, and applicable 
country-specific regulatory requirements. The protocol 
was reviewed and approved by an internal GSK review 
board and was approved by applicable central or local 
institutional review boards or independent ethics commit-
tees. All patients enrolled provided written informed con-
sent and patient anonymity was preserved using methods 
approved by the Ethics Committee.

Safety Endpoints and Assessments
The primary endpoint was the incidence and type of AEs 
and serious AEs (SAEs) in all dose groups, including the 
step-up group, and the total study population. AEs of 
special interest (AESIs) were defined as AEs that were 
associated with known pharmacological effects of ICS, 
LAMA, and LABA. For secondary endpoints, raw value 
and change from baseline were summarized by dose group 
and in the total population for each visit, and included vital 
signs (blood pressure, pulse rate) measured at every clin-
ical visit; electrocardiogram (ECG) measurements (QTcF, 
heart rate, PR interval) at screening and Weeks 4, 24, and 
52, or the Early Withdrawal Visit (if applicable); clinical 
laboratory tests (biochemistry, hematology, urinalysis) at 
screening and Weeks 12, 24, and 52, or the Early 
Withdrawal Visit (if applicable).

For clinical laboratory tests, data were summarized by 
shifts from baseline relative to the normal range by dose 
group and in the total study population at each visit.

Figure 1 Study design: 52-week, open-label Phase III safety study. aPatients allocated to receive FF/UMEC/VI 100/62.5/25mcg (selection of FF dose ([100 or 200mcg] 
depended on patients’ pre-screening therapy [ICS dose/prior use of LAMA] and control status [ACQ-7 total score ≤0.75 or >0.75] [Table 1]); bPatients switching medication 
from FF/UMEC/VI 100/62.5/25mcg to 200/62.5/25mcg at Week 24 if their ACQ-7 score was >0.75; this step up was at the investigator’s discretion; cPatients allocated to 
receive FF/UMEC/VI 200/62.5/25mcg (selection of FF dose [100 or 200mcg] depended on patients’ pre-screening therapy [ICS dose/prior use of LAMA] and control status 
[ACQ-7 total score ≤0.75 or >0.75] (Table 1]). 
Abbreviations: ACQ, Asthma Control Questionnaire; FF, fluticasone furoate; ICS, inhaled corticosteroid; ITT, intention-to-treat; LABA, long-acting β2-agonist; LAMA, 
long-acting muscarinic antagonist; UMEC, umeclidinium; VI, vilanterol.

Table 1 Study Treatment Assignment

Inhaled Asthma Therapy and 
Control Status of Asthma 
During the Run-In Perioda

Study Treatment

Group 1 Not well controlled with ICS (mid- 

dose)+LABA or  

Controlled with ICS (mid-dose) 

+LABA+LAMA

FF/UMEC/VI 100/62.5/ 

25mcg via ELLIPTA DPI, 

once-daily, 

1 inhalation/time, morning

Group 2 Not well controlled with ICS (high- 

dose)+LABA or  

Not well controlled with ICS (mid- 

dose)+LABA+LAMA or  

Controlled with ICS (high-dose) 

+LABA+LAMA

FF/UMEC/VI 200/62.5/ 

25mcg via ELLIPTA DPI, 

once-daily,  

1 inhalation/time, morning

Notes: aACQ-7 score (Week 0) was used for the assessment of control status of 
asthma: ACQ-7 ≤0.75 points=controlled; ACQ-7 >0.75 points=not well controlled. 
Abbreviations: ACQ, Asthma Control Questionnaire; DPI, dry-powder inhaler; 
FF, fluticasone furoate; ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; 
LAMA, long-acting muscarinic antagonist; UMEC, umeclidinium; VI, vilanterol.
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“Other” Endpoints
The efficacy of FF/UMEC/VI combination therapy was 
pre-defined as “other” endpoints and assessed in an 
exploratory manner. Summary statistics were provided 
for change from baseline at Weeks 24 and 52 for the 
following outcomes, and are reported in the total study 
population combining all three treatment groups only: 
trough forced expiratory volume in 1 second (FEV1); 
ACQ-7 total score; St George’s Respiratory 
Questionnaire (SGRQ) total score; Asthma Quality of 
Life Questionnaire (AQLQ) total score; and annualized 
rate of moderate/severe and severe asthma exacerbations.

Statistical Analyses
Summaries of safety data, patient demographics, and other 
(efficacy) data were conducted on the ITT population 
according to the treatment they received. All AEs were 
classified using Medical Dictionary for Regulatory 
Activities (MedDRA) version 22.0 and grouped by system 
organ class and preferred term, unless otherwise stated. As 
the study was an open-label safety study, and efficacy 
assessments were specified as “other” endpoints, no statis-
tical analyses were planned, and thus only summary tables 

for efficacy parameters are provided. Programming of 
summaries and figures was performed using SAS System 
version 9.4 (SAS Institute Inc., Cary, NC, USA).

Results
Patient Demographics and Clinical 
Characteristics
The study was conducted in 14 centers across Japan from 
June 22, 2017 (first patient enrolled) to June 25, 2019 (last 
patient last visit). A total of 111 patients were included in 
the ITT population: Group 1, n=47; step-up group, n=9; 
Group 2, n=55. Of these, 46, 8, and 51 patients in the 
respective dose groups completed 52 weeks of treatment. 
Six patients withdrew from the study (Group 1: n=1, AE; 
step-up group: n=1, withdrawal by patient; Group 2: n=4, 
withdrawal by patient, n=2, AE, n=1, physician decision) 
(Figure 2).

Baseline demographics and clinical characteristics are 
presented in Table 2. Overall, patients had a mean (stan-
dard deviation [SD]) age of 50.9 (13.41) years, with 
slightly more females (n=64 [58%]). Patients had 
a predicted FEV1 mean (SD) of 86.4% (16.58) and asthma 
duration of 18.5 years (14.37).

Figure 2 Study disposition. aPatients allocated to receive FF/UMEC/VI 100/62.5/25mcg; bPatients switching medication from FF/UMEC/VI 100/62.5/25mcg to 200/62.5/25mcg 
at Week 24; cPatients allocated to receive FF/UMEC/VI 200/62.5/25mcg. 
Abbreviations: AE, adverse event; ITT, intention-to-treat.
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Safety
Overall, 77 (69.4%) patients reported at least one AE (Group 
1: 30 [63.8%]; step-up group: 7 [77.8%]; Group 2: 40 
[72.7%] Table 3). The most frequent AEs reported were 
nasopharyngitis (n=33 [29.7%]), dysgeusia (n=11 [9.9%]), 
and pharyngitis (n=11 [9.9%]) (Table 3). The severities of 
almost all AEs were classified as mild or moderate, with only 
4 (3.6%) events reported as severe across a diverse range of 
AEs. Two events led to withdrawal from the study: orophar-
yngeal discomfort (Group 1) (Table 3) and eosinophilic 
granulomatosis with polyangiitis (Group 2) (Table 4). The 
AE of oropharyngeal discomfort was considered related to 
study treatment, but was mild in severity and non-serious. No 
fatal AEs were reported.

SAEs were reported for 1 patient in Group 1 (appendici-
tis) and 2 patients in Group 2 (spontaneous pneumothorax, 
eosinophilic granulomatosis with polyangiitis) (Table 4). 
None of the SAEs reported were considered by the study 

investigators to be related to study treatment. The patient 
reporting eosinophilic granulomatosis with polyangiitis with-
drew from the study (see above); however, the SAE did not 
resolve. The other 2 SAEs did not lead to treatment disconti-
nuation, and both events resolved.

The frequency of AESIs was low overall (Table 5). Dry 
mouth/drying of the airway secretions (broad focus) was 
the most frequently reported AESI (n=53 [47.7%]), due to 
the number of patients reporting nasopharyngitis (n=33 
[29.7%]) (Table 5). No participants reported an AESI of 
dry mouth/drying of the airway secretions (narrow focus 
[defined using seven pre-specified preferred terms, exclud-
ing nasopharyngitis]). No major adverse cardiac events 
occurred and very few participants (n=5 [4.5%]) experi-
enced AESIs of cardiovascular effects. Only one pneumo-
nia event (non-serious) was reported. The proportion of 
patients with hypersensitivity in the total study population 
was 16.2% (n=18). However, individual preferred terms 

Table 2 Baseline Demographics and Clinical Characteristics (ITT Population)

Group 1a (n=47) Step-Up Groupb (n=9) Group 2c (n=55) Total (N=111)

Demographics

Age, years, mean (SD) 48.0 (14.28) 48.4 (7.76) 53.8 (12.91) 50.9 (13.41)

Male, n (%) 24 (51) 4 (44) 19 (35) 47 (42)
BMI (kg/m2), mean (SD) 23.8 (4.23) 24.3 (5.75) 24.4 (5.38) 24.2 (4.92)

Former smokers, n (%) 9 (19) 3 (33) 14 (25) 26 (23)

Clinical characteristics at screening

Asthma medications, n (%)d

ICS 47 (100) 9 (100) 55 (100) 111 (100)

SABA 32 (68) 6 (67) 34 (62) 72 (65)
LABA (once per day) 17 (36) 1 (11) 25 (45) 43 (39)

LABA (twice per day) 30 (64) 8 (89) 30 (55) 68 (61)

LTRA 8 (17) 4 (44) 15 (27) 27 (24)
LAMA 0 0 14 (25) 14 (13)

Asthma duration, years, mean (SD) 17.3 (14.08) 17.8 (12.65) 19.6 (15.01) 18.5 (14.37)

Predicted FEV1 (%), mean (SD) 87.7 (14.77) 80.5 (14.82) 86.3 (18.29) 86.4 (16.58)

Exacerbations requiring OCS, n (%)e

0 39 (83) 6 (67) 38 (69) 83 (75)

1 5 (11) 2 (22) 12 (22) 19 (17)
≥2 3 (6) 1 (11) 5 (9) 9 (8)

ACQ-6 score, mean (SD) 1.4 (0.45) 1.5 (0.63) 1.3 (0.59) 1.4 (0.54)

Notes: aPatients allocated to receive FF/UMEC/VI 100/62.5/25mcg; bPatients switching medication from FF/UMEC/VI 100/62.5/25mcg to 200/62.5/25mcg at Week 24; 
cPatients allocated to receive FF/UMEC/VI 200/62.5/25mcg; dSummary of asthma concomitant medications before study treatment: a medication may be included in more 
than one respiratory class and thus may appear more than once; eSummary includes asthma exacerbations reported in the 12 months prior to the screening visit that 
required only OCS and did not involve hospitalization. 
Abbreviations: ACQ, Asthma Control Questionnaire; FF, fluticasone furoate; ICS, inhaled corticosteroid; ITT, intention-to-treat; LABA, long-acting β2-agonist; LAMA, 
long-acting muscarinic antagonist; LTRA, leukotriene receptor antagonist; OCS, oral corticosteroids; SABA, short-acting β2-agonist; SD, standard deviation; UMEC, 
umeclidinium; VI, vilanterol.
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within the overall category of hypersensitivity did not 
exceed 1 or 2 events, with the exception for eczema and 
allergic rhinitis, which were reported in 7 (6.3) and 5 (4.5) 
patients, respectively, in the total study population. None 
of these events were reported by the study investigators to 
be related to study treatment.

No new safety concerns were identified from additional 
safety evaluations throughout the 52-week treatment per-
iod in any of the dose groups. Mean changes from baseline 
in vital signs were minimal across the total study 

population (systolic blood pressure: +2.0 mmHg; diastolic 
blood pressure +2.3 mmHg; pulse rate +0.6 beats/min). 
There were no clinically significant abnormal findings on 
the ECG. Few patients had a shift from baseline to high or 
low value relative to the normal range for each parameter 
of hematology and clinical chemistry assessed 
(Supplementary Table 1). The most frequently reported 
abnormal clinical chemistry parameter was glucose, with 
a shift from baseline to high in 25% of patients in the total 
study population (Supplementary Table 1).

Table 3 Summary of On-Treatment AEs (ITT Population)

Group 1a (n=47) Step-Up Groupb (n=9) Group 2c (n=55) Total (N=111)

AEs, n (%) 30 (63.8) 7 (77.8) 40 (72.7) 77 (69.4)

AEs leading to treatment discontinuation, n (%) 1 (2.1) 0 1 (1.8)d 2 (1.8)

Common AEs, n (%)e

Nasopharyngitis 13 (27.7) 2 (22.2) 18 (32.7) 33 (29.7)
Dysgeusia 3 (6.4) 2 (22.2) 6 (10.9) 11 (9.9)

Pharyngitis 5 (10.6) 2 (22.2) 4 (7.3) 11 (9.9)

Bronchitis 4 (8.5) 2 (22.2) 4 (7.3) 10 (9.0)
Influenza 3 (6.4) 1 (11.1) 5 (9.1) 9 (8.1)

Eczema 1 (2.1) 1 (11.1) 5 (9.1) 7 (6.3)

Dysphonia 2 (4.3) 0 3 (5.5) 5 (4.5)
Rhinitis 2 (4.3) 0 3 (5.5) 5 (4.5)

Treatment-related AEs, n (%) 6 (12.8) 2 (22.2) 8 (14.5) 16 (14.4)

Common treatment-related AEs, n (%)f

Dysgeusia 2 (4.3) 1 (11.1) 4 (7.3) 7 (6.3)
Dysphonia 2 (4.3) 0 2 (3.6) 4 (3.6)

Notes: aPatients allocated to receive FF/UMEC/VI 100/62.5/25mcg; bPatients switching medication from FF/UMEC/VI 100/62.5/25mcg to 200/62.5/25 µg at Week 24; 
cPatients allocated to receive FF/UMEC/VI 200/62.5/25mcg; dThe AE eosinophilic granulomatosis with polyangiitis led to treatment discontinuation and was also reported as 
an SAE (see Table 4); eAEs reported by 3 or more patients in any dose group, reported by descending frequency in the total population; fAEs reported by 3 or more patients 
in the total population, reported by descending frequency in the total population. 
Abbreviations: AEs, adverse events; FF, fluticasone furoate; ITT, intention-to-treat; SAE, serious adverse event; UMEC, umeclidinium; VI, vilanterol.

Table 4 Summary of On-Treatment SAEs (ITT Population)

Group 1a (n=47) Step-Up Groupb (n=9) Group 2c (n=55) Total (N=111)

SAEs, n (%) 1 (2.1) 0 2 (3.6) 3 (2.7)

SAEs leading to treatment 
discontinuation, n (%)

0 0 1 (1.8) 1 (0.9)

Treatment-related SAEs, n (%) 0 0 0 0

Specific SAEs, n (%)
Eosinophilic granulomatosis with 

polyangiitis

0 0 1 (1.8) 1 (0.9)

Appendicitis 1 (2.1) 0 0 1 (0.9)
Spontaneous pneumothorax 0 0 1 (1.8) 1 (0.9)

Notes: aPatients allocated to receive FF/UMEC/VI 100/62.5/25mcg; bPatients switching medication from FF/UMEC/VI 100/62.5/25mcg to 200/62.5/25mcg at Week 24; 
cPatients allocated to receive FF/UMEC/VI 200/62.5/25mcg. 
Abbreviations: FF, fluticasone furoate; ITT, intention-to-treat; SAEs, serious adverse events; UMEC, umeclidinium; VI, vilanterol.
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Table 5 Summary of On-Treatment AEs of Special Interest (ITT Population)

Group 1a (n=47) Step-Up Groupb (n=9) Group 2c (n=55) Total (N=111)

Adrenal suppression, n (%) 0 0 0 0

Anticholinergic syndrome (SMQ), n (%) 1 (2.1) 0 2 (3.6) 3 (2.7)

Dizziness 1 (2.1) 0 0 1 (0.9)
Dry eye 0 0 1 (1.8) 1 (0.9)

Pyrexia 0 0 1 (1.8) 1 (0.9)
Somnolence 0 0 1 (1.8) 1 (0.9)

Asthma/bronchospasm (SMQ), n (%) 0 0 1 (1.8) 1 (0.9)
Asthma 0 0 1 (1.8) 1 (0.9)

Cardiovascular effects, n (%) 1 (2.1) 0 4 (7.3) 5 (4.5)
Cardiac arrhythmia 1 (2.1) 0 2 (3.6) 3 (2.7)

Arrhythmia related investigations, signs, and 

symptoms (SMQ)

1 (2.1) 0 1 (1.8) 2 (1.8)

Palpitations 1 (2.1) 0 1 (1.8) 2 (1.8)

Supraventricular tachyarrhythmias 0 0 1 (1.8) 1 (0.9)

Atrial fibrillation 0 0 1 (1.8) 1 (0.9)
Cardiac failure (SMQ) 0 0 1 (1.8) 1 (0.9)

Edema 0 0 1 (1.8) 1 (0.9)

Hypertension (SMQ) 0 0 1 (1.8) 1 (0.9)
Hypertension 0 0 1 (1.8) 1 (0.9)

Decreased bone mineral density and 
associated fractures, n (%)

0 0 2 (3.6) 2 (1.8)

Osteoporosis 0 0 1 (1.8) 1 (0.9)

Rib fracture 0 0 1 (1.8) 1 (0.9)
Upper limb fracture 0 0 1 (1.8) 1 (0.9)

Dry mouth/drying of airway secretions 
(broad), n (%)d,e

19 (40.4) 5 (55.6) 29 (52.7) 53 (47.7)

Nasopharyngitis 13 (27.7) 2 (22.2) 18 (32.7) 33 (29.7)

Dysgeusia 3 (6.4) 2 (22.2) 6 (10.9) 11 (9.9)
Pharyngitis 5 (10.6) 2 (22.2) 4 (7.3) 11 (9.9)

Bronchitis 4 (8.5) 2 (22.2) 4 (7.3) 10 (9.0)

Dysphonia 2 (4.3) 0 3 (5.5) 5 (4.5)
Cough 0 0 2 (3.6) 2 (1.8)

Gingivitis 0 0 2 (3.6) 2 (1.8)

Oropharyngeal discomfort 1 (2.1) 0 1 (1.8) 2 (1.8)
Stomatitis 0 0 1 (1.8) 1 (0.9)

Upper-airway cough syndrome 1 (2.1) 0 0 1 (0.9)

Dry mouth/drying of airway secretions 
(narrow), n (%)d,f

0 0 0 0

Effects on glucose, n (%) 0 1 (11.1) 1 (1.8) 2 (1.8)

Hyperglycemia/new onset diabetes mellitus (SMQ) 0 1 (11.1) 1 (1.8) 2 (1.8)

Weight decreased 0 1 (11.1) 1 (1.8) 2 (1.8)

Effects on potassium, n (%) 0 0 0 0

Gastrointestinal obstruction (SMQ), n (%) 0 0 0 0

Hypersensitivity, n (%) 3 (6.4) 2 (22.2) 13 (23.6) 18 (16.2)

Eczema 1 (2.1) 1 (11.1) 5 (9.1) 7 (6.3)

Rhinitis allergic 2 (4.3) 0 3 (5.5) 5 (4.5)

(Continued)
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“Other” Endpoints
Exploratory efficacy data revealed mean (SD) changes 
from baseline across the total study population in trough 
FEV1 (Week 24: 166mL [303]; Week 52: 165mL [294]); 
ACQ-7 total score (Week 24: −0.51 [0.72]; Week 52: 
−0.63 [0.68]; minimum clinically important difference 
[MCID]: −0.5); SGRQ total score (Week 24: −8.27 
[11.74]; Week 52: −10.07 [11.73]; MCID: −4.0); AQLQ 
total score at (Week 24: 0.42 [0.69]; Week 52: 0.55 [0.67]; 
MCID: 0.5) (Supplementary Table 2). Overall, few 
patients experienced moderate/severe or severe asthma 
exacerbations (n=19 [17%] and n=14 [13%], respectively), 
and corresponding annualized rates were also low (0.41 
and 0.30, respectively).

Discussion
This Phase III trial was the first study to evaluate the use 
of UMEC exclusively in a Japanese asthma population 
receiving maintenance therapy with ICS/LABA, with or 

without LAMA. The recently published pivotal Phase IIIA 
CAPTAIN study17 compared the efficacy and safety of 
once-daily FF/UMEC/VI with FF/VI in patients with 
asthma inadequately controlled on ICS/LABA, with 
approximately 10% of the patient population being of 
Japanese origin.18 However, compared with Japanese 
patients in the CAPTAIN study,18 the patients in our 
study had better disease control, as shown by lower pre- 
study ACQ-6 mean (SD) scores (1.36 [0.54] vs 1.61 
[0.68]) and better lung function, as shown by higher 
mean (SD) percent predicted pre-bronchodilator FEV1, 
mean (SD) (86.4 [16.6] vs 73.4 [14.3]). These findings 
may be related to differences in eligibility criteria between 
the two studies.

No new safety concerns were observed with long-term 
(52 weeks) treatment with once-daily FF/UMEC/VI 
100/62.5/25mcg or 200/62.5/25mcg, nor among the small 
group of patients who stepped up treatment at Week 24. 
Almost all AEs were reported as mild or moderate in their 

Table 5 (Continued). 

Group 1a (n=47) Step-Up Groupb (n=9) Group 2c (n=55) Total (N=111)

Dermatitis 0 1 (11.1) 1 (1.8) 2 (1.8)

Urticaria 0 0 2 (3.6) 2 (1.8)

Blepharitis allergic 0 0 1 (1.8) 1 (0.9)
Conjunctivitis allergic 0 0 1 (1.8) 1 (0.9)

Eosinophilic granulomatosis with polyangiitis 0 0 1 (1.8) 1 (0.9)

Rash 1 (2.1) 0 0 1 (0.9)
Swelling of eyelid 0 0 1 (1.8) 1 (0.9)

Infective pneumonia (SMQ), n (%) 0 0 1 (1.8) 1 (0.9)
Pneumonia 0 0 1 (1.8) 1 (0.9)

LRTI excluding infective pneumonia (SMQ), 
n (%)

4 (8.5) 2 (22.2) 4 (7.3) 10 (9.0)

Bronchitis 4 (8.5) 2 (22.2) 4 (7.3) 10 (9.0)

Local steroid effects, n (%) 3 (6.4) 1 (11.1) 5 (9.1) 9 (8.1)

Dysphonia 2 (4.3) 0 3 (5.5) 5 (4.5)

Oropharyngeal discomfort 1 (2.1) 0 1 (1.8) 2 (1.8)
Oral candidiasis 0 1 (11.1) 0 1 (0.9)

Stomatitis 0 0 1 (1.8) 1 (0.9)

Ocular effects, n (%) 0 0 0 0

Tremor, n (%) 0 0 1 (1.8) 1 (0.9)
Tremor 0 0 1 (1.8) 1 (0.9)

Urinary retention, n (%) 0 0 0 0

Notes: aPatients allocated to receive FF/UMEC/VI 100/62.5/25mcg; bPatients switching medication from FF/UMEC/VI 100/62.5/25mcg to 200/62.5/25mcg at Week 24; 
cPatients allocated to receive FF/UMEC/VI 200/62.5/25mcg; dSpecial interest groups related to LAMAs; eDefined using 37 preferred terms including nasopharyngitis; fDefined 
using seven preferred terms excluding nasopharyngitis. 
Abbreviations: AEs, adverse events; FF, fluticasone furoate; ITT, intention-to-treat; LAMA, long-acting muscarinic antagonist; LRTI, lower respiratory tract infection; SMQ, 
standard Medical Dictionary for Regulatory Activities (MedDRA) queries; UMEC, umeclidinium; VI, vilanterol.
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maximum severity, and only 3 SAEs were reported, all of 
which were not drug related according to the study inves-
tigators. No clinically significant findings or abnormalities 
in clinical laboratory, vital signs, or ECG assessments 
were observed. AEs leading to treatment discontinuation 
and SAEs were rare across all groups. The incidence of 
nasopharyngitis, the most common AE, was also similar 
across groups. It is important to note that this study was 
not powered to detect differences in AE rates between 
treatment groups. Furthermore, the lack of a control 
group means that it is not possible to conclude as to 
whether AE rates were higher in patients in this study, 
who were all treated with FF/UMEC/VI, compared with 
those on other treatments. The incidence and type of on- 
treatment AEs or treatment-related AEs were similar to 
observations from previous studies with FF, VI, UMEC, or 
their combination treatments in patients with asthma or 
COPD.

The frequency of dysgeusia (and drug-related events of 
dysgeusia) reported in this study (n=11 [9.9%]) was higher 
than reported in CAPTAIN (n=3 [0.1%]).17 Importantly, 
all cases of dysgeusia were mild and all events were 
recovered/resolved at the end of follow-up, with no treat-
ment discontinuation. It should be noted that the open- 
label design of this study may have contributed to 
increased reporting of some AEs in patients receiving 
FF/UMEC/VI, and furthermore some events were reported 
at only a few study sites. Infective pneumonia was 
reported for 1 patient in this study (0.9%; N=111) and 36 
patients (1.5%; N=2436) in the CAPTAIN study. These 
very low numbers of pneumonia events and the open-label 
design of this study mean it is difficult to draw compar-
isons with the CAPTAIN study.

There were no clinically significant changes from base-
line in any parameters of clinical laboratory evaluations in 
this study. As seen in CAPTAIN,17 the most frequently 
reported clinical chemistry parameter with a shift from 
baseline to outside the normal range post baseline (worst 
case post baseline) was glucose in the total study popula-
tion. However, this may be explained by blood sampling 
under non-fasting conditions, as permitted in the study. No 
AEs relevant to glucose increase were reported.

The safety profile of FF/UMEC/VI in Japanese patients 
with asthma in this study appears to be in line with pre-
vious clinical studies of FF/UMEC/VI, VI-containing dual 
therapies (FF/VI or UMEC/VI), or UMEC monotherapy in 
Japanese patients with COPD.20,21 Furthermore, the safety 
profile of FF/UMEC/VI in this study was similar to the 

safety profile reported for the overall CAPTAIN study 
population17 and the Japanese cohort.18

This study was neither powered nor designed to assess 
efficacy endpoints including pulmonary function. However, 
exploratory assessments revealed improvements in lung 
function and patient reported outcomes over 52 weeks versus 
baseline. A MCID for FEV1 has not been formally defined in 
asthma; however, a previous Phase III study of patients with 
persistent asthma showed that compared with placebo, FF 
100mcg and FF/VI 100/25mcg improved trough FEV1 by 
136mL and 172mL, respectively.22 In addition, changes in 
patient-reported outcome measures exceeded the respective 
MCIDs at Week 52. Whilst we were unable to compare 
against a control in our study, these data support efficacy 
observations seen in the Japanese cohort of the CAPTAIN 
study.18 Few patients experienced moderate or moderate/ 
severe exacerbations and mean annualized rate of moder-
ate/severe exacerbations were low, in line with observations 
in the Japanese subpopulation of CAPTAIN.18

The strengths of the study include its long duration, 
which allows assessment of the safety of FF/UMEC/VI 
over a 52-week period. Whilst the study focuses on the 
Japanese population, the eligibility criteria were as permis-
sive as possible to more broadly reflect the asthma popula-
tion seen in real-world clinical practice compared with 
randomized controlled trials that have more stringent elig-
ibility criteria. Limitations include its open-label and non- 
randomized design with no control group and the rela-
tively small population size (N=111), and thus the study 
was not designed to assess efficacy.

Conclusion
In conclusion, no new safety concerns were associated 
with long-term (52 weeks) treatment with once-daily 
FF/UMEC/VI 100/62.5/25mcg or 200/62.5/25mcg, nor 
among patients stepping up treatment in Japanese patients 
with asthma. These findings support the positive risk/ben-
efit profile of FF/UMEC/VI in Japanese patients as 
observed in the pivotal CAPTAIN study.17

Abbreviations
ACQ, Asthma Control Questionnaire; AE, adverse event; 
AESI, adverse event of special interest; AQLQ, Asthma 
Quality of Life Questionnaire; CAPTAIN, Clinical Study 
in Asthma Patients Receiving Triple Therapy in a Single 
Inhaler; COPD, chronic obstructive pulmonary disease; 
DPI, dry-powder inhaler; ECG, electrocardiogram; FEV1, 
forced expiratory volume in 1 second; FF, fluticasone 
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furoate; GINA, Global Initiative for Asthma; ICS, inhaled 
corticosteroid; ITT, intention-to-treat; LABA, long-acting 
β2-agonist; LAMA, long-acting muscarinic antagonist; 
LRTI, lower respiratory tract infection; LTRA, leukotriene 
receptor antagonist; LS, least squares; MCID, minimum 
clinically important difference; MedDRA, Medical 
Dictionary for Regulatory Activities; OCS, oral corticos-
teroids; SABA, short-acting β2-agonist; SAE, serious 
adverse event; SD, standard deviation; SMQ, standard 
Medical Dictionary for Regulatory Activities queries; 
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