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ABSTRACT

Background: Response to inhaled corticosteroid (ICS)/long-acting beta2-agonist (LABA) combinations varies across ethnic
groups.

Objective: To investigate the efficacy and safety of the ICS/LABA combination fluticasone furoate/vilanterol (FF/VI) 100/25
�g in Asian patients with asthma.

Methods: A randomized (1:1), 12-week, double-blind, placebo-controlled, parallel group, multicenter phase III study of
once-daily FF/VI 100/25 �g versus placebo in patients of Asian ancestry ages �12 years with asthma, uncontrolled on a low-
to mid-strength ICS or low-dose ICS/LABA. The primary end point was the mean change from baseline in the daily evening
peak expiratory flow. Secondary end points were the mean change from baseline in percentage rescue-free 24-hour periods, daily
morning peak expiratory flow, percentage symptom-free 24-hour periods, Asthma Quality of Life Questionnaire score, adverse
events, and severe exacerbations.

Results: The intent-to-treat population was 307 patients. There were significant (p � 0.001) improvements from baseline
for FF/VI 100/25 �g versus placebo in evening peak expiratory flow (51.0 L/min [95% confidence interval {CI}, 42.2–59.7
L/min]) and all secondary end points (percentage rescue-free 24-hour periods 21.8% [95% CI, 14.6–29.1%]; morning peak
expiratory flow 52.9 L/min [95% CI, 44.2–61.6 L/min]; percentage symptom-free 24-hour periods 15.8% [95% CI, 9.4–
22.3%]; Asthma Quality of Life Questionnaire score 0.52 [95% CI, 0.28, 0.75]). On-treatment adverse events were 35% with
FF/VI (n � 2 [serious]), 31% with placebo; severe exacerbations were FF/VI (n � 1), placebo (n � 7).

Conclusions: In patients of Asian ancestry, once-daily FF/VI 100/25 �g produced statistically and clinically significant
improvements in efficacy end points versus placebo, with a generally similar safety profile. Results were consistent with a global
phase III study of FF/VI 100/25 �g. Clinicaltrials.gov NCT01498679.

(Allergy Asthma Proc 37:302–310, 2016; doi: 10.2500/aap.2016.37.3968)

The prevalence of asthma, a chronic lung condition,
in Asia is �2%, and this is expected to rise over the

next decade.1 Asthma is believed to be responsible for �1

in every 250 deaths worldwide, although many of these
are preventable.1 When stepping up maintenance ther-
apy for patients whose asthma is uncontrolled on a low-
dose inhaled corticosteroid (ICS), a combination of ICS
and long-acting �2 agonist (LABA) is recommended in
preference to increasing the ICS dose.2

Fluticasone furoate (FF)/vilanterol (VI) is an ICS/
LABA combination administered once daily that has 24
hours of efficacy in asthma.3–6 FF/VI is approved as
maintenance therapy for asthma in a number of coun-
tries and regions, including Japan,7 Hong Kong,8 Aus-
tralia,9 and the European Union.10 FF/VI is also ap-
proved for the treatment of asthma that is not
adequately controlled on a long-term asthma control
medication in the United States.11 Once-daily adminis-
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tration may help improve treatment adherence12–14

and, therefore, asthma control.15 ICS/LABA combina-
tions are recommended by Asian guidelines16–18 as
maintenance treatment in asthma, but responses to
treatment can vary across ethnic groups,19,20 including
Asian patients.20 Therefore, there is a need to assess the
response to potential treatments across ethnic groups.

The aim of this study was to evaluate the efficacy and
safety of FF/VI 100/25 �g versus placebo adminis-
tered once daily via the ELLIPTA dry powder inhaler
(GlaxoSmithKline [GSK], London, U.K.), over 12 weeks
in adult patients of Asian ancestry with asthma cur-
rently treated with low- to mid-strength ICS or low-
strength ICS/LABA. The study was designed to allow
indirect comparison with a global 12-week study of
FF/VI 100/25 �g,6 and the entry criteria for the two
studies were almost identical. A similar study in Asian
patients, designed to compare FF/VI 200/25 �g versus
fluticasone propionate 500 �g, was conducted.21

METHODS

Study Design and Patients
This was a randomized, double-blind, placebo-con-

trolled, parallel-group, multicenter phase III study
(GSK study HZA113719; clinicaltrials.gov registration
NCT01498679) conducted at 27 centers in three coun-
tries (16 in China, 2 in Philippines, 9 in South Korea; 1
center in South Korea did not randomize any patients)
between January 18, 2012, and July 16, 2013.

Male or female outpatients of Asian ancestry,
ages �12 years (or �18 years if required by local
regulations), with a diagnosis of asthma at least 12
weeks before screening and a forced expiratory volume
in 1 second (FEV1) of 40–90% predicted normal and
reversibility of �12% and �200 mL 10–40 minutes
after two to four inhalations of salbutamol were eligi-
ble to participate. The patients must also have used ICS
or ICS/LABA for at least 12 weeks before screening, at
a dose equivalent to low to mid strength (100–250 �g)
twice-daily fluticasone propionate, or twice-daily flu-
ticasone propionate/salmeterol (100/50 �g), with sta-
ble disease for at least 4 weeks. Patients were not
eligible if they had experienced life-threatening asthma
in the past 10 years, respiratory infections that were
unresolved 4 weeks before the start of the study, or
exacerbations that required treatment with oral corti-
costeroids within 12 weeks before screening. Patients
with any concurrent respiratory disease or other un-
controlled conditions, or with evidence of oral candi-
diasis at screening were also excluded. Patients were
not eligible if they were current smokers or former
smokers with a smoking history of �10 pack-years.

Combination therapy was stopped the day before
screening, and the patients were switched to the same
dose of ICS for the 2-week run-in period, with current

short-acting �-agonist medication replaced with salbu-
tamol for use as needed. After the run-in period, the
patients were randomized to treatment if they demon-
strated a morning FEV1 of 40–90% of predicted normal
and had recorded on a daily diary card a score of �1 on
the combined daytime and night-time asthma symp-
tom scale or salbutamol use on at least 4 of the last 7
days of the run-in period. Patients were excluded at
randomization if they had clinically significantly ab-
normal laboratory test results or electrocardiogram
(ECG) data at screening, evidence of a severe exacer-
bation during the run-in period, or visual evidence of
oral candidiasis. Patients were also excluded if they
had changed asthma medication or showed culture-
documented or suspected respiratory tract, sinus, or
middle-ear infections during the run-in period that
changed asthma management, or an ability to partici-
pate in the study. Details of previous and concomitant
medications are summarized in Supplemental Appen-
dix 1.

Written informed consent was obtained from each
patient before the performance of any study-specific
procedures, and the study was approved by local eth-
ics committees and conducted in accordance with the
Declaration of Helsinki22 and Good Clinical Practice
guidelines.23 Author contribution and the role of fund-
ing source are as follows: J. Lin, S. Stone, and J. Craw-
ford were involved in the conception and design of the
study; J. Lin, H. Tang, P. Chen, H. Wang, and M.-K.
Kim were involved in the acquisition of data; J. Lin, H.
Tang, P. Chen, M.-K. Kim, J. Lin, S. Stone, and J.
Crawford were involved in data analysis and/or inter-
pretation. Employees of the sponsor were involved in
the conception, design, and conduct of the study, and
in data collection and analysis. All the authors, includ-
ing the authors employed by the sponsor, participated
in the development of the manuscript and approved
the final version. The decision to submit for publication
was that of the authors alone.

Treatments
After a 2-week run-in period, eligible patients were

randomized (1:1) to receive FF/VI 100/25 �g (equiva-
lent to a delivered dose of FF/VI 92/22 �g) or placebo,
with both treatments delivered once daily in the eve-
ning for 12 weeks via the ELLIPTA dry powder inhaler.
Randomization was by the RandAll Web-based system
(GSK) and an Interactive Voice Response System
(GSK). Treatment compliance was assessed at weeks 4,
8, and 12 by reviewing the dose counter on the inhaler,
and follow-up contact was 1 week after the last dose of
study medication. Patients were withdrawn from the
study if they experienced a severe asthma exacerbation
or worsening asthma, if they needed additional treat-
ment for worsening asthma with a drug other than the
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study medication or study-supplied salbutamol, or at
the investigator’s discretion.

Outcome Measurements
The primary efficacy end point was the mean change

from baseline in daily evening peak expiratory flow
(PEF) averaged over the 12-week treatment period,
measured by the patients, who used an electronic di-
ary, with an integrated peak flow meter (AM3; eRe-
search Technology, Hoechberg, Germany). Secondary
efficacy end points were the mean change from base-
line in the percentage rescue-free 24-hour periods dur-
ing the 12-week treatment period recorded by patients
who used the supplied electronic diary; the mean
change from baseline in daily morning PEF averaged
over the 12-week treatment period; the mean change
from baseline in percentage symptom-free 24-hour pe-
riods during the 12-week treatment period, recorded
by patients who used the supplied electronic diary;
and change from baseline in overall Asthma Quality of
Life Questionnaire score at week 12 (AQLQ � 12).

Safety Evaluations
Safety end points included the incidence of adverse

events (AE) (coded by using the Medical Dictionary for
Regulatory Activities)24 and serious AEs (SAE), includ-
ing severe exacerbations and oropharyngeal candidia-
sis. AEs of special interest were defined by using pre-
selected Medical Dictionary for Regulatory Activities
preferred terms and based on the known drug class AE
profile or pharmacology of corticosteroids (i.e., hyper-
sensitivity, bone disorders, local steroid effects [e.g.,
oral candidiasis, hoarseness], ocular effects, glucose
effects, pneumonia, lower respiratory tract infections,
and systemic effects [e.g., hypothalamic-pituitary-adre-
nal axis]) and LABAs (i.e., cardiovascular effects, ef-
fects on potassium, effects on glucose). Clinical labora-
tory assessments (hematology, clinical chemistry, and
liver function) were performed at screening and at
week 12, vital signs (pulse rate, blood pressure) at
every visit from screening to week 12, and 12-lead ECG
data at screening and week 12.

Statistical Analysis
It was planned to screen 600 patients, to provide 302

evaluable patients for randomization into two treat-
ment groups of 151, which provides 90% power to
detect a treatment difference for FF/VI 100/25 �g com-
pared with placebo of 15 L/min in daily evening PEF
averaged over the treatment period. Evaluable patients
were defined as those who provided evening PEF data
for at least 4 of the 7 days before randomization and at
least 4 days after randomization. All randomized pa-
tients who received at least one dose of study treat-
ment were included in the intent-to-treat (ITT) popu-

lation; the per-protocol population comprised all
patients in the ITT population without any full proto-
col deviations.

Unless otherwise stated, all efficacy end points were
analyzed for the ITT population by using an analysis of
covariance model with treatment effects due to base-
line, region, sex, age, and treatment group; the primary
end point analysis included only evaluable patients. A
supporting analysis by using a repeated measures
model at each week on the ITT population and five
additional sensitivity analyses were performed to as-
sess the impact of missing evening PEF data (mainly
due to early withdrawal) (see Supplemental Appendix
2). Pairwise comparisons with the per-protocol popu-
lation were also performed for the primary efficacy end
point. Withdrawals due to a lack of efficacy were an-
alyzed by using Fisher’s exact test.

Data were analyzed by using a step-down closed
testing procedure applied to a predefined statistical hier-
archy, whereby failure to achieve significance (p � �0.05)
for the previous treatment comparison of FF/VI 100/25
�g versus placebo in the hierarchy meant that signifi-
cance could not be inferred for any of the remaining end
points. The hierarchy was applied to the efficacy end
points in the following order: (1) evening PEF, (2) rescue-
free 24-hour periods, (3) morning PEF, (4) symptom-free
24-hour periods, (5) AQLQ � 12.

RESULTS

Study Population
Of the 311 patients randomized, 307 were included

in the ITT population and 196 (64%) completed the
study (Fig. 1). Most patients in the FF/VI 100/25 �g
group completed the study (n � 131 [86%]) compared
with 65 patients (42%) in the placebo group; the most
common reason for withdrawal in the placebo group
was lack of efficacy (n � 72 [47%]). Patient demograph-
ics and screening and baseline characteristics are pre-
sented in Table 1. Most patients (88%) were between 18
and 64 years old, and 56% were female patients. The
mean percentage predicted FEV1 improved during the
run-in period, from 65.92% at screening to 68.99% at
baseline in the ITT population. The mean treatment
compliance was high (97.5% with FF/VI 100/25 �g;
104.7% with placebo).

Efficacy
For the primary end point of daily evening PEF,

there was an improvement from baseline with FF/VI
100/25 �g (mean � standard error, 39.2 � 3.14 L/min)
and a decrease with placebo (mean � standard error,
�11.8 � 3.16 L/min) (Table 2, Fig. 2). The adjusted
treatment difference for FF/VI 100/25 �g compared
with placebo (51.0 L/min [95% confidence interval
{CI}, 42.2–59.7 L/min]) was clinically and statistically
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significant (p � �0.001) (Table 2, Fig. 3). Similar results
were seen in the PP population (data not shown).
There was a higher proportion of missing data in the
placebo group due to the higher early withdrawal rate
compared with the FF/VI 100/25 �g group (Supple-
mental Fig. 1). Supporting and sensitivity analyses
supported the findings of the primary analysis of
change from baseline in evening PEF (Supplemental
Fig. 2).

The change from baseline and the adjusted treatment
differences for the secondary end points are presented
in Table 3 and Fig. 3. There were improvements from
baseline with both FF/VI 100/25 �g and placebo for

percentage rescue-free 24-hour periods, percentage
symptom-free 24-hour periods, and overall AQLQ �
12 score. For daily morning PEF, there was an im-
provement from baseline with FF/VI 100/25 �g and
deterioration from baseline with placebo. The adjusted
treatment differences for FF/VI 100/25 �g versus pla-
cebo were statistically significant (p � �0.001) for all
secondary end points (percentage rescue-free 24-hour
periods: 21.8% [95% CI, 14.6–29.1%], equivalent to 1.5
additional days per week without rescue use; morning
PEF: 52.9 L/min [95% CI, 44.2–61.6 L/min]; percentage
symptom-free 24-hour periods: 15.8% [95% CI, 9.4–
22.3], equivalent to an additional 1.1. days per week

Figure 1. Patient flow. FF � Fluticasone furoate; ITT � intent to treat; OD � once daily; PP � per protocol; VI � vilanterol.
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without symptoms; overall AQLQ � 12 score: 0.52
[95% CI, 0.28–0.75]).

Safety Results
A summary of on-treatment AEs and the most-

frequent on-treatment AEs is presented in Table 4. The
incidence of on-treatment AEs was 35% with FF/VI
100/25 �g and 31% with placebo, with one additional
posttreatment AE in the FF/VI 100/25 �g group. The
most frequently reported on-treatment AE was upper
respiratory tract infection reported by a similar propor-
tion of patients with FF/VI 100/25 �g (n � 11 [7%])
and placebo (n � 14 [9%]).

The incidence of treatment-related (in the opinion of
the investigator) AEs was 9% with FF/VI 100/25 �g
and 2% with placebo. One on-treatment SAE with
FF/VI 100/25 �g was atrial fibrillation (n � 1) and was
considered by the investigator to be treatment related
and led to withdrawal of the patient from the study.

The patient was a 52-year-old woman with a medical
history of atrial fibrillation. The event occurred on
study day 62, was of moderate intensity, and of 24
days’ duration. A further on-treatment SAE with
FF/VI 100/25 �g was acute enteritis (n � 1), this was
not considered to be treatment related and did not lead
to the withdrawal of the patient from the study. There
were no on-treatment SAEs with placebo. No deaths
occurred during the study.

Five patients (FF/VI 100/25 �g [n � 4], placebo [n �
1]) withdrew from the study due to AEs. More patients
in the FF/VI 100/25 �g group (12 [8%]) reported AEs
of special interest than in the placebo group (5 [3%]).
Eight AEs of special interest reported by seven patients
were considered treatment related (FF/VI 100/25 �g
[one atrial fibrillation and hypertension, one each for
arrhythmia, increased blood pressure, dysphonia, oro-
pharyngeal pain, and bronchitis]; placebo [one rash
pruritus]). There were no reports of pneumonia.

Table 1 Patient demographics, screening, and baseline characteristics (ITT population)

Demographic Placebo (N � 154) FF/VI 100/25 �g OD
(N � 153)

Total (N � 307)

Age, mean (SD), y 47.4 � 13.90 47.0 � 14.01 47.2 � 13.94
Female sex, no. (%) 88 (57) 83 (54) 171 (56)
Duration of asthma, mean (SD), y 11.72 � 11.527 11.17 � 11.934 11.45 � 11.716
Screening characteristics

Prebronchodilator FEV1, mean (SD), L 1.789 � 0.5921 1.769 � 0.5384 1.779 � 0.5651
Predicted FEV1, mean (SD), % 66.45 � 13.090 65.38 � 13.120 65.92 � 13.095
Postbronchodilator FEV1, mean (SD), L 2.241 � 0.6852 2.236 � 0.6755 2.238 � 0.6793
Reversibility FEV1, mean (SD), % 27.17 � 13.237 27.19 � 12.145 27.18 � 12.683

Baseline characteristics
Prebronchodilator FEV1, mean (SD), L 1.862 � 0.5694 1.852 � 0.5536 1.857 � 0.5607
Predicted FEV1, mean (SD), % 69.57 � 13.197 68.40 � 12.972 68.99 � 13.077
Symptom-free 24-hr periods, mean (SD), % 7.9 � 19.83 7.5 � 18.38 7.7 � 19.09*
Rescue-free 24-hr periods, mean (SD), % 26.5 � 37.49 18.2 � 32.19 22.4 � 35.14*

ITT � intent to treat; FF � fluticasone furoate; VI � vilanterol; OD � once daily; SD � standard deviation; FEV1 � forced
expiratory volume in 1 second.
*From post hoc analysis.

Table 2 Statistical analysis of change from baseline in daily evening PEF (L/min), weeks 1–12 (ITT
population)

Placebo (N � 154) FF/VI 100/25 �g OD (N � 153)

No. patients 151 153
LS mean 270.2 321.2
LS change, mean � SE �11.8 � 3.16 39.2 � 3.14
FF/VI 100/25 �g OD vs placebo
Difference (95% CI) 51.0 (42.2–59.7)
p Value �0.001

PEF � peak expiratory flow; ITT � intent to treat; FF � fluticasone furoate; VI � vilanterol; OD � once daily; LS � least
squares; SE � standard error; CI � confidence interval.
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Severe asthma exacerbations were reported for eight
patients (FF/VI, n � 1; placebo, n � 7); all severe
asthma exacerbations were experienced while on treat-
ment, and all the patients were withdrawn from the
study. One patient in the placebo group also experi-
enced an upper respiratory tract infection of mild in-
tensity that started on day 4, which resolved after 7

days, and nasopharyngitis of mild intensity that
started on day 41, which resolved after 3 days, before
the severe asthma exacerbation on day 59. There was
no evidence of any abnormal results for clinical chem-
istry, liver function, or hematology assessments, or
abnormal vital signs, blood pressure, or ECG parame-
ters.

Figure 2. Repeated measures analysis of change from baseline in daily evening PEF (L/min) (ITT population). FF � Fluticasone furoate;
ITT � intent to treat; LS � least squares; OD � once daily; PEF � peak expiratory force; SE � standard error; VI � vilanterol.

Figure 3. Adjusted treatment differences for all end points (ITT population). ACT � Asthma Control Test; AM � morning; AQLQ �

Asthma Quality of Life Questionnaire; CI � confidence interval; FEV1 � forced expiratory volume in 1 second; FF � fluticasone furoate;
ITT � intent-to-treat; OD � once daily; PEF � peak expiratory flow; PM � evening; PP � per-protocol; VI � vilanterol.
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DISCUSSION
In this study, we assessed the efficacy and safety of

once-daily FF/VI 100/25 �g over 12 weeks in Asian
patients ages �12 years, with asthma,. Statistically sig-
nificant and clinically relevant improvements in daily
evening PEF were observed for the comparison of
FF/VI 100/25 �g versus placebo. There also were sta-
tistically significant improvements for FF/VI 100/25
�g compared with placebo for all secondary end points
(percentage rescue-free 24-hour periods, morning PEF,
percentage symptom-free 24-hour periods, and overall
AQLQ score). The safety profile of FF/VI 100/25 �g
was similar to placebo, although there was a numeri-
cally higher incidence of AEs and drug-related AEs
with FF/VI 100/25 �g than with placebo. The overall

incidence of SAEs was low in both treatment groups,
and there were no deaths.

There was an improvement from baseline in daily
evening PEF with FF/VI 100/25 �g, whereas a reduc-
tion in daily evening PEF was noted for patients who
received placebo; despite the high number of early
withdrawals in this study, sensitivity analyses of the
impact of missing evening PEF data confirmed that the
results with FF/VI 100/25 �g were robust. The statis-
tically significant improvement in daily evening PEF
for FF/VI 100/25 �g versus placebo is higher in this
study (51.0 L/min) than in a previous global study that
also compared FF/VI 100/25 �g with placebo,6 in
which the adjusted treatment difference at week 12
was 28.2 L/min (Supplemental Table 1). In the global

Table 3 Statistical analysis of change from baseline for secondary end points (ITT population)

Placebo (N � 154) FF/VI 100/25 �g OD (N � 153)

Percentage of rescue-free 24-hr periods, wk 1–12
No. patients 154 153
LS mean � SE change 8.3 � 2.59 30.1 � 2.60
FF/VI 100/25 �g OD vs placebo

Difference (95% CI) 21.8 (14.6–29.1)
p Value �0.001

Equivalent no. additional rescue-free days per wk
LS mean change from baseline 0.6 2.1
LS mean difference to placebo 1.5

Morning PEF (L/min), wk 1–12
No. patients 153 153
LS mean 269.4 322.3
LS mean � SE change �9.3 � 3.12 43.6 � 3.12
FF/VI 100/25 �g OD vs placebo

Difference (95% CI) 52.9 (44.2, 61.6)
p Value �0.001

Percentage of symptom-free 24-hr periods, wk
1–12

No. patients 154 153
LS mean � SE change 9.0 (2.30) 24.8 (2.31)

FF/VI 100/25 �g OD vs placebo
Difference (95% CI) 15.8 (9.4–22.3)
p Value �0.001

Equivalent no. additional rescue-free days per wk
LS mean change from baseline 0.6 1.7
LS mean difference to placebo 1.1

Overall AQLQ score, wk 12
No. patients 71 135
LS mean 4.87 5.39
LS mean � SE change 0.33 � 0.094 0.84 � 0.068
FF/VI 100/25 �g OD vs placebo

Difference (95% CI) 0.52 (0.28–0.75)
p Value �0.001

ITT � intent to treat; FF � fluticasone furoate; VI � vilanterol; OD � once daily; LS � least squares; SE � standard error;
CI � confidence interval; PEF � peak expiratory flow; AQLQ � Asthma Quality of Life Questionnaire.
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study, statistical significance could not be inferred due
to the use of a step-down statistical hierarchy. For a
morning PEF, a greater improvement for FF/VI 100/25
�g versus placebo was also seen in this study (52.9
L/min; p � �0.001) compared with numerical im-
provements in the global study (33.3 L/min).6 Al-
though a 12-hour postdose morning FEV1 is not a
trough measurement, the statistically significant im-
provement with FF/VI 100/25 �g versus placebo of
0.375 L (95% CI, 0.0284–0.467; p � �0.001) supported
the observed improvement in evening PEF; however, it
should be noted that results for a 24-hour postdose
lung function end points are more likely to reflect the
24-hour duration of action of FF/VI.

In the global study, statistical significance could not
be inferred due to the use of a statistical hierarchy
testing procedure for the improvement in the percent-
age of rescue-free 24-hours period (19.3% [95% CI,
13.0–25.6%])6; however, the similar improvement ob-
served in the present study was found to be statisti-
cally significant (21.8%; p � �0.001). The statistically
significant improvements in the percentage symptom-
free 24-hour periods for FF/VI 100/25 �g versus pla-
cebo were of similar magnitude in the present study
(15.8%; p � �0.001) compared with the numerical im-
provements in the global study (18.0% [95% CI, 12.0–
23.9%]).6 Improvements in the overall AQLQ � 12
score were statistically significant and higher than the
minimally important difference of 0.525 for the
adjusted treatment comparison of FF/VI 100/
25 �g versus placebo (0.52), whereas the improvement
versus placebo in the global study6 was less than the
minimally important difference (0.30).

A slightly greater proportion of patients reported
AEs with FF/VI 100/25 �g than with placebo, which

may be partially explained by the increased exposure
to study medication in the FF/VI 100/25 �g group,
which was due to the high rate of withdrawal in the
placebo group. The low incidences of SAEs, local ste-
roid effects, LABA-related effects (including cardiovas-
cular effects), and the absence of safety concerns re-
lated to clinical laboratory assessments, vital signs, and
ECG parameters were generally consistent with the
safety findings from other FF/VI studies,3,4,6 including
those that assessed FF/VI at the 100/25 �g
strength.4,6,26

The recruitment of patients currently treated with
low- to mid-strength ICS or low-strength ICS/LABA
represented a suitable patient population in terms of
disease severity for evaluation of the 100/25 �g
strength of FF/VI. Compliance of patients in this study
with study medication was very good. The treatment
duration of 12 weeks was considered sufficient to dem-
onstrate efficacy and short-term safety in this study
population. However, the 12-week treatment duration
was not sufficient to assess any long-term potential
safety concerns, such as whether FF/VI 100/25 �g has
an effect on exacerbation frequency or severity. Al-
though this is a limitation when studying a medicine
for a chronic condition such as asthma, the effect of
FF/VI was assessed in a previous study and was found
to reduce the risk of severe asthma exacerbations when
compared with FF alone.5 The present study was pla-
cebo controlled, with strict withdrawal criteria at signs
of worsening asthma to protect the patient, and the
study design enabled comparison of results with the
global study, with which the results were generally
consistent.6 However, the lack of an active control
meant that the treatment effects of FF/VI 100/25 �g
could not be directly compared with other currently

Table 4 Overview of AEs and most-frequent AEs (>3% in either treatment arm) (ITT population)

Placebo, no.
(%) (N � 154)

FF/VI 100/25 �g OD, no. (%)
(N � 153)

On-treatment AEs
Any AE 47 (31) 53 (35)
Treatment-related AEs* 3 (2) 14 (9)
Any SAEs 0 2 (1)#

Most-frequent on-treatment AEs (�3% in
either treatment arm)
Upper respiratory tract infection 14 (9) 11 (7)
Nasopharyngitis 13 (8) 7 (5)
Headache 3 (2) 7 (5)
Pyrexia 3 (2) 4 (3)

AE � Adverse event; ITT � intent to treat; FF � fluticasone furoate; VI � vilanterol; OD � once daily; SAE � serious
adverse event.
*In the opinion of the investigator.
#On-treatment SAEs for FF/VI 100/25 �g: cardiac disorders, 1 (�1%); gastrointestinal disorders, 1 (�1%).
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available therapies, as has been investigated in previ-
ous FF/VI studies.4,26

CONCLUSION
This study of patients of Asian ancestry, ages �12

years, with persistent asthma, uncontrolled on low- to
mid-dose ICS or low-dose ICS/LABA, once-daily
FF/VI 100/25 �g produced a statistically and clinically
significant improvement in daily evening PEF com-
pared with placebo. This finding was supported by
statistically significant improvements for FF/VI
100/25 �g versus placebo for the remaining efficacy
end points. FF/VI 100/25 �g was generally well toler-
ated compared with placebo. Overall, these findings
with FF/VI 100/25 �g generally were consistent with
those reported for the same strength of FF/VI in a
previous phase III global study.6

ACKNOWLEDGMENTS
The authors thank Pinal Patel (GSK) for his contributions to the

analysis and interpretation of data and to the development of this
manuscript, and thank the investigators who were involved in the
recruitment of patients to this study.

REFERENCES
1. Global Initiative for Asthma (GINA). Global Burden of Asthma.

Available online at http://ginasthma.org/local/uploads/files/
GINABurdenReport_1.pdf; accessed October 9, 2015.

2. From the Global Strategy for Asthma Management and Preven-
tion, Global Initiative for Asthma (GINA) 2014. Available online
at http://www.ginasthma.org/; accessed October 9, 2015.

3. O’Byrne PM, Bleecker ER, Bateman ED, et al. Once-daily fluti-
casone furoate alone or combined with vilanterol in persistent
asthma. Eur Respir J 43:773–782, 2014.
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