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Abstract
Background In the Phase III InforMing the PAthway of COPD Treatment (IMPACT) trial, �uticasone furoate
[FF]/umeclidinium [UMEC]/vilanterol [VI] single-inhaler triple therapy resulted in lower rates of
moderate/severe exacerbations than dual therapy with FF/VI or UMEC/VI in patients with symptomatic
chronic obstructive pulmonary disease (COPD) and a history of exacerbations. Here we present the result
in the subpopulation of patients enrolled in China. Methods The IMPACT trial was a 52-week, randomized,
double-blind, parallel-group, multicenter trial. Patients (≥40 years of age) with COPD and ≥1
moderate/severe exacerbations in the prior year were randomized 2:2:1 to once-daily FF/UMEC/VI
100/62.5/25 µg, FF/VI 100/25 µg, or UMEC/VI 62.5/25 µg administered via the Ellipta inhaler. Endpoints,
assessed in the overall intent-to-treat (ITT) population and in patients from China, included annual rates
of exacerbations, time-to-�rst on-treatment moderate/severe exacerbation, and change from baseline in
trough forced expiratory volume in 1 second (FEV1) at Week 52. Results Of the 10,355 patients
randomized, 535 (5.2%) were from China. In the China cohort, the rate of on-treatment moderate/severe
exacerbations was 0.81 per year with FF/UMEC/VI versus 0.96 with FF/VI (rate ratio [RR]: 0.84; 95%
con�dence interval [CI]: 0.64, 1.11; p=0.227) and 0.80 with UMEC/VI (RR: 1.02; 95% CI: 0.72, 1.44;
p=0.929). Hazard ratio for time-to-�rst moderate/severe exacerbation was 0.84 (95% CI: 0.63, 1.11;
p=0.218) for FF/UMEC/VI versus FF/VI, and 0.89 (95% CI: 0.62, 1.27; p=0.516) for FF/UMEC/VI versus
UMEC/VI. Improvements in mean change from baseline in trough FEV1 were observed for FF/UMEC/VI
versus FF/VI (treatment difference 137 mL; 95% CI: 86, 188; p<0.001) and FF/UMEC/VI versus UMEC/VI
(treatment difference 63 mL; 95% CI: 0, 125; p=0.0.050) in China. Health status was also improved with
FF/UMEC/VI versus both dual therapies. Broadly, these results were in the same direction as those seen in
the overall ITT population. No new safety signals were identi�ed. Conclusions In the China cohort of the
IMPACT trial, single-inhaler triple therapy with FF/UMEC/VI versus dual therapy with FF/VI or UMEC/VI
reduced the rate and risk of exacerbations, and improved lung function and quality of life similar to the
overall ITT population. Trial registration: NCT02164513 (GSK study number CTT116855).

Background
Chronic obstructive pulmonary disease (COPD) is a progressive respiratory disease characterized by
persistent respiratory symptoms, including dyspnea, cough and/or sputum production, as well as air�ow
limitation, which results in a decrease in lung function [1]. The global burden of COPD is high, with the
World Health Organization listing the disease as the third leading cause of death worldwide in 2016 [2].
Furthermore, this substantial burden is predicted to continue with COPD projected to remain a leading
cause of death by 2030 [3].

The burden of COPD in China is greater than that seen in developed countries, with the condition rapidly
becoming a leading cause of morbidity and mortality among Chinese people [4, 5]. The prevalence of
COPD in China has recently been estimated to be between 8.6% and 13.6%, with a higher prevalence in
men than in women [4, 6]. In a recent cross-sectional survey of a nationally representative sample of
patients with COPD from China, the majority (56.4%) had mild disease (Global initiative for chronic
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Obstructive Lung Disease [GOLD] stage I), 36.3% moderate disease (GOLD stage II), 6.5% severe disease
(GOLD stage III), and 0.9% very severe disease (GOLD stage IV).[6] Chinese physicians are encouraged to
follow COPD therapy strategies recommended in the GOLD report, i.e. treatment escalation based on
symptoms and exacerbation risk [7]. However, many physicians fail to implement these guidelines
adequately and, as a result, appropriate use of COPD medication is inconsistent [5, 7].

The GOLD management strategy for COPD recommends triple therapy with an inhaled corticosteroid
(ICS), a long-acting muscarinic antagonist (LAMA), and a long-acting β2-agonist (LABA) in patients with
persistent breathlessness or exercise limitation on dual ICS/LABA therapy, or in patients with recurrent
exacerbations despite treatment with dual ICS/LABA or LAMA/LABA [1]. The InforMing the PAthway of
COPD Treatment (IMPACT) trial, conducted in 37 countries worldwide, compared once-daily single inhaler
triple therapy (�uticasone furoate [FF]/umeclidinium [UMEC]/vilanterol [VI]) with two dual therapies
(UMEC/VI [LAMA/LABA] and FF/VI [ICS/LABA]) in patients with symptomatic COPD with at least one
moderate/severe exacerbation in the previous year. FF/UMEC/VI signi�cantly reduced the rate of
moderate/severe COPD exacerbations and improved lung function and health status compared with
either dual therapy [8].

The pharmacokinetic pro�le of inhaled COPD therapies can be impacted by a number of factors including
lung receptor occupancy and the amount of drug absorbed into the systemic circulation, which could
elicit additional pharmacological effects and contribute to the safety and tolerability pro�le of the drug
[9].Differences in the pharmacokinetic pro�le of inhaled FF have been observed between Chinese and
Caucasian populations [10], therefore it is of interest to evaluate the e�cacy and safety of FF/UMEC/VI
triple therapy in patients with COPD in China. The IMPACT trial was conducted in 37 countries and
analyses by geographic region were conducted to investigate potential differences from the intent-to-treat
(ITT) population.

Here we present results of a subgroup analysis based on patients from China enrolled in the IMPACT trial.
The primary objective was to evaluate the e�cacy of FF/UMEC/VI to reduce the annual rate of
moderate/severe exacerbations compared with FF/VI or UMEC/VI dual therapy in the China cohort.
Secondary objectives included evaluation of the long-term safety and other e�cacy assessments of
FF/UMEC/VI compared with dual therapies in this population.

Methods
Study design

The IMPACT trial (GSK study CTT116855, NCT02164513) is a Phase III, randomized, double-blind,
parallel-group, multicenter trial conducted in 37 countries between June 2014 and July 2017. Here we
report a subgroup analysis in patients from China. The trial design has been described in detail previously
[8, 11]. Brie�y, the total trial duration was approximately 55 weeks, consisting of a 
2-week run-in period, a 52-week treatment period, and a 1-week safety follow-up period. All patients in the
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ITT population provided written informed consent. The trial was conducted in accordance with Good
Clinical Practice guidelines and the provisions of the Declaration of Helsinki and received approval from
local institutional review boards or independent ethics committees.

Study population

Eligibility criteria for enrollment in the trial have been reported previously.[8] Eligible patients were ≥40
years of age with a diagnosis of COPD as de�ned by the American Thoracic Society/European
Respiratory Society (ATS/ERS) [12], current or former smokers with a smoking history of ³10 pack‐years,
had a COPD Assessment Test (CAT) score ≥10 at screening, and had either a post-bronchodilator forced
expiratory volume in 1 second (FEV1) <50% of the predicted normal value and a history of ≥1 moderate
or severe exacerbation in the previous year, or a post-bronchodilator FEV1 of 50% to 80% of the predicted
normal value and ≥2 moderate exacerbations or ≥1 severe exacerbation in the previous year. Patients
had to have been receiving daily maintenance treatment for COPD for ≥3 months prior to screening.

Exclusion criteria have also been reported previously [8]. Of note, patients with pneumonia or a severe
COPD exacerbation that had not resolved ≤14 days prior to screening and ≤30 days following the last
dose of corticosteroids (if applicable) were excluded, as were those with respiratory tract infection (RTI)
that had not resolved within 7 days of screening, abnormal chest X-ray or resting oxygen requirement of
>3 L/min at screening. Patients with a current diagnosis of asthma were also excluded.

The population comprised all randomized patients, excluding those who were randomized in error. The
China cohort was derived from the ITT population and only included patients enrolled in China.

Study treatments

Patients were randomized (2:2:1) to receive either once-daily triple therapy FF/UMEC/VI 100/62.5/25 µg,
or dual therapy FF/VI 100/25 µg, or UMEC/VI 62.5/25 µg administered via the Ellipta inhaler. Patients
continued to use their existing COPD medications during the run-in period and were provided with
salbutamol on an as-needed basis (rescue medication) throughout the trial.

Study endpoints

The trial endpoints have been described previously [8, 11]. This subgroup analysis evaluated the
following endpoints in the China cohort: annual rate of on-treatment moderate/severe exacerbations
(primary endpoint), and secondary e�cacy endpoints of time-to-�rst on-treatment moderate/severe
exacerbation, on-treatment severe exacerbations, and change from baseline in trough FEV1 and change
from baseline in St George’s Respiratory Questionnaire (SGRQ) at Week 52. Other e�cacy endpoints
included the proportion of SGRQ responders (patients with ≥4-point decrease in SGRQ total score from
baseline), change from baseline in CAT score, the proportion of CAT score responders (patients with ≥2-
point decrease in CAT score from baseline), and rates of other exacerbations (mild/moderate/severe,
moderate only, and requiring treatment with systemic/oral corticosteroids or antibiotics).
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Mild exacerbations were de�ned as exacerbations that were self-managed by the patient and did not
require treatment with oral/systemic corticosteroids or antibiotics, moderate exacerbations were de�ned
as requiring treatment with oral/systemic corticosteroids and/or antibiotics, and severe exacerbations
were de�ned as requiring hospitalization or resulting in death.

Safety endpoints included the incidence of adverse events (AEs), serious AEs (SAEs), and AEs of special
interest (AESI). AESIs are AEs which have speci�ed 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 speci�c Preferred
Term. Adjudication of SAEs was performed by an independent adjudication committee, who categorized
the primary event in the SAE report.

Statistical analyses

Details of sample size calculations have been described previously.[8] The trial was not powered for
subgroup analysis by country. All summaries, analyses or comparisons performed for the China cohort
are for descriptive purposes only. No multiplicity adjustment was applied for analyses of these data.

In the overall ITT population, the number of moderate or severe COPD exacerbations was analyzed using
a generalized linear model assuming a negative binomial distribution with covariates of treatment group,
sex, exacerbation history (≤1, ≥2 moderate/severe), smoking status (screening), geographical region,
and post-bronchodilator % predicted FEV1 (screening) [8]. In the China cohort, the region covariate was
de�ned as China/Not China and an additional covariate of treatment group by region (China/Not China)
interaction was also included in the analysis. Time-to-�rst on-treatment moderate or severe COPD
exacerbation was analyzed using Cox proportional hazards model. Least squares (LS) mean change
from baseline in trough FEV1 was analyzed using a mixed-model repeated measures (MMRM) analysis.
For the overall ITT population, covariates for FEV1 included group, smoking status (screening),
geographical region, visit, baseline, baseline-by-visit, and treatment group-by-visit interactions [8]. For the
China cohort, the analyses included the same covariates, except for geographical region which was
replaced with China/Not China, and the addition of treatment group by region, visit by region and
treatment group by visit by region interactions. For the overall ITT population, the proportion of SGRQ and
CAT responders was analyzed using a generalized linear mixed model with a logit link function with the
following covariates: treatment group, smoking status (screening), geographic region, visit, baseline
value, and baseline-by-visit and treatment-by-visit interactions [8]. For the China cohort, the analyses
included the same covariates in the model as the overall ITT population, except for geographic region
which was replaced with China/Not China. The proportion of patients reporting AEs and SAEs was
summarized for each treatment group. In the overall ITT population, multiplicity across selected
treatment comparisons and key secondary endpoints was controlled using a hierarchical, closed testing
procedure. Since all treatment comparisons in the testing hierarchy demonstrated adjusted p-values of
<0.001, both adjusted and unadjusted p-values were considered the same, and therefore only unadjusted
p-values are presented here.
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Results
Study population

Results in the overall ITT population have been previously published [8]. A total of 10,355 patients were
randomized to treatment in the overall ITT population [8]. Of these, 535 were randomized in China (213 to
FF/UMEC/VI, 216 to FF/VI, and 106 to UMEC/VI). Patient disposition for each study cohort is shown in
Supplementary Figure 1. The percentages of pre-screen or screen failures and reasons for failures were
similar across cohorts. The majority of patients completed study treatment and completed the study; of
those treated in the China cohort, 463 (87%) completed study treatment and 479 (90%) completed the
study (patients who prematurely discontinued study treatment were encouraged to stay in the study to
minimize data loss).

Demographics and baseline characteristics were similar across treatment groups. As anticipated, some
demographic characteristics in the China cohort differed from the overall ITT population (Table 1). These
included body mass index (BMI), % predicted post-bronchodilator FEV1, CAT score and the proportion of
current smokers, which were notably lower in patients from China compared with the overall ITT
population. In the China cohort, the majority of patients were male (95%–96% compared with 66%–67%
in the ITT), with mean age ranging from 65.5 to 66.1 years across the treatment groups (compared with
65.2 to 65.3 in the ITT) and mean BMI ranging from 22.1 to 22.6 kg/m2 (compared with 26.6 to 26.7
kg/m2 in the ITT).

Primary e�cacy analysis

In the China cohort, the rate of on-treatment moderate/severe exacerbations among patients randomized
to FF/UMEC/VI was 0.81 per year, compared with 0.96 per year among those randomized to FF/VI (rate
ratio [RR]: 0.84; 95% con�dence interval [CI]: 0.64, 1.11; p=0.227) and 0.80 per year among those
randomized to UMEC/VI (RR: 1.02; 95% CI: 0.72, 1.44; p=0.929) (Table 2). These results were similar to
those in the overall ITT population, with a point estimate in favor of FF/UMEC/VI versus FF/VI for the
reduction in rate of moderate/severe exacerbations. However, unlike in the ITT population, there was no
difference between FF/UMEC/VI and UMEC/VI for this endpoint (Table 2).

Secondary e�cacy analyses

In the analysis of the time-to-�rst moderate/severe exacerbation in the China cohort, hazard ratios for
FF/UMEC/VI versus FF/VI and UMEC/VI were 0.84 (95% CI: 0.63, 1.11; p=0.218) and 0.89 (95% CI: 0.62,
1.27; p=0.516), respectively (Figure 1 and Table 2).

The proportion of patients experiencing severe exacerbations while on treatment in China was similar
across FF/UMEC/VI, FF/VI, and UMEC/VI treatment groups (18%, 17%, and 17%, respectively), and slightly
higher to the incidence in the overall ITT population (11%, 11%, and 13%, respectively; Supplementary
Table 1).
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In the China cohort, FF/UMEC/VI improved trough FEV1 at Week 52 versus FF/VI (treatment difference
137 mL; 95% CI: 86, 188; p<0.001) and versus UMEC/VI (treatment difference 63 mL; 95% CI: 0, 125;
p=0.050) (Figure 2). These improvements were similar to those in the overall population, although the
point estimates for the between-treatment difference were in each case slightly higher in China than in the
ITT (Figure 2).

Other e�cacy endpoints

In the China cohort, the proportion of SGRQ total score responders at Week 52 was higher with
FF/UMEC/VI (49%) compared with FF/VI (41%; odds ratio [OR]: 1.40; 95% CI: 0.95, 2.05; p=0.090) and
UMEC/VI (41%; OR: 1.34; 95% CI: 0.83, 2.15; p=0.233) (Figure 3). These differences were in line with those
observed in the overall ITT population. At Week 52, the LS mean change from baseline data were
consistent with the responder data (Supplementary Figure 2).

In the China cohort, the proportion of CAT score responders at Week 52 was higher in the FF/UMEC/VI
group (41%) than in the FF/VI group (34%; OR: 1.31; 95% CI: 0.88, 1.96; p=0.180), and similar between
FF/UMEC/VI and UMEC/VI (42%; OR: 0.90; 95% CI: 0.56, 1.46; p=0.665) (Figure 4). At Week 52, the LS
mean change from baseline data were similar to the results in the overall ITT population (Supplementary
Figure 3).

In the China cohort, the rates of mild/moderate/severe COPD exacerbations and COPD exacerbations
requiring systemic/oral corticosteroids were lowest in the FF/UMEC/VI group, compared with the FF/VI
and UMEC/VI groups (Supplementary Table 2).

Safety endpoints

The incidence of AEs within the China cohort was similar across the three treatment groups, ranging from
75% to 79% (Table 3). The most common AESI in the China cohort were cardiovascular effects (15%) and
pneumonia (4%–13%). These were also among the most frequent AESI in the overall ITT population
(10%–11% and 5%–8%, respectively) (Table 3). There was a higher incidence of pneumonia AESIs in the
FF/UMEC/VI and FF/VI groups in the China cohort (13%) compared with the ITT population (8% and 7%),
while incidence of pneumonia AESIs in the UMEC/VI group was similar in China and the ITT (4% and 5%,
respectively). There were no differences across the cohorts for the incidence of adjudicated pneumonia
SAEs (Table 3). The incidence of COPD exacerbation with evidence of pneumonia adjudicated SAEs in
the FF/UMEC/VI, FF/VI, and UMEC/VI groups was 6%, 5%, and 5% in China and 3%, 3%, and 3% in the ITT,
respectively. The incidence of pneumonia/RTI without COPD exacerbation adjudicated SAEs in the
FF/UMEC/VI, FF/VI, and UMEC/VI groups was 2%, <1%, and 0% in China and 2%, 2%, and 1% in the ITT,
respectively (Table 3).

SAEs occurred in 25%–29% of patients in the China cohort, compared with 21%–23% in the overall ITT
population (Table 3). In total, there were seven fatal SAEs in the China cohort (two [<1%] in the



Page 9/22

FF/UMEC/VI group, three [1%] in the FF/VI group, and two [2%] in the UMEC/VI group); these proportions
were similar to those seen in the overall ITT population (2% across treatment groups) (Table 3).

Discussion
In the China cohort of the IMPACT trial once-daily single-inhaler triple therapy with FF/UMEC/VI reduced
the rate of moderate/severe exacerbation versus FF/VI and reduced the risk of these events versus both
FF/VI and UMEC/VI in patients with symptomatic COPD and a history of exacerbations. Furthermore,
FF/UMEC/VI improved lung function (as assessed by trough FEV1) and health-related quality of life (as
assessed by SGRQ score) versus both dual therapy comparators, and reduced disease impact (as
assessed by CAT score) versus FF/VI in this cohort. Given the small size of the China cohort and the fact
that the trial was not powered for between-treatment comparisons in this cohort, the results of the current
analysis should be interpreted based on the similarity of the results relative to the overall ITT population.

As anticipated in a population of patients with a history of exacerbations [13], a high proportion of
patients experienced moderate/severe exacerbations during the trial. In the China cohort, consistent with
the pattern in the overall ITT population, FF/UMEC/VI reduced the annual rate of on-treatment
moderate/severe exacerbations compared with FF/VI, albeit without statistical signi�cance. This
improvement was of a similar direction and magnitude to the results in the overall ITT population. In
contrast, there was no clear difference in the annual rate of moderate/severe exacerbations between
FF/UMEC/VI and UMEC/VI among patients from China. This may be due to chance variation in the
relatively small patient sample receiving UMEC/VI, as patients were randomized to FF/UMEC/VI, FF/VI,
and UMEC/VI in a 2:2:1 ratio. Importantly, the treatment effects of both FF/UMEC/VI versus FF/VI and
FF/UMEC/VI versus UMEC/VI on the time-to-�rst on-treatment moderate/severe exacerbation in the China
cohort were similar to the results seen in the overall ITT population. Of note, rates of
mild/moderate/severe COPD exacerbations and COPD exacerbations requiring systemic/oral
corticosteroids were lowest in the FF/UMEC/VI group in the China cohort, as compared with FF/VI and
UMEC/VI treatment groups. These results illustrate that ICS may have less impact on infective
exacerbations treated with antibiotics but could play an important role in the prevention of in�ammatory
exacerbations that respond to oral corticosteroid use, which is consistent with a previous report [14].
Complex patterns of exacerbation data and prevention can occur between the three treatment regimens
and this can be impacted by the way exacerbations are treated, including the preference for antibiotic or
oral corticosteroid use in various countries. The proportion of patients experiencing severe exacerbations
was higher in China than in the ITT population across all treatment arms. This difference between the
two populations may be due to access to healthcare, as in China many people attend hospital as their
primary means of healthcare access [15].

A number of studies have demonstrated the importance of wider measures of clinical e�cacy on the
patient experience of COPD [16-18]. As such, other clinically relevant non-exacerbation measures were
also analyzed in this China cohort, and demonstrated results that were generally consistent with those
seen in the overall ITT population. Firstly, statistically signi�cant differences between FF/UMEC/VI and
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both FF/VI and UMEC/VI were shown for the mean change from baseline in trough FEV1 at Week 52 in
the China cohort. Furthermore, the proportion of SGRQ responders at Week 52 was highest in the
FF/UMEC/VI group compared with either dual therapy in China, with between-treatment differences
similar to those in the overall ITT population. Finally, at Week 52 in the China cohort, FF/UMEC/VI
numerically improved the LS mean change from baseline in CAT score compared with FF/VI and
UMEC/VI , although the results did not reach statistical signi�cance. In addition, the proportion of CAT
responders at Week 52 in the China cohort was higher in the FF/UMEC/VI group compared with FF/VI,
and similar between FF/UMEC/VI and UMEC/VI.

As previously reported, the safety pro�le of FF/UMEC/VI in the original IMPACT trial was in line with the
pro�le of each of the individual components and that of the dual combinations FF/VI and UMEC/VI [19,
20]. This sub-analysis in the China cohort identi�ed no new safety signals compared with the ITT
population, with similar incidences of overall AEs, drug-related AEs, and SAEs across the three treatment
groups. As expected, based on the class effect for ICS in patients with COPD [1], the incidence of
pneumonia was highest in ICS-containing treatment groups. The incidences of reported pneumonia AESI
were 13%, 13%, and 4% in the FF/UMEC/VI, FF/VI, and UMEC/VI groups in the China cohort compared
with 8%, 7%, and 5%, respectively, in the ITT population. The higher proportion of males, lower BMI, and
worse lung function in the China cohort may have in�uenced some of these differences, as these are
known risk factors for pneumonia. It is worth noting that the IMPACT trial used a broad de�nition of
pneumonia to ensure all pneumonia events were captured; serious adverse reports were adjudicated to
determine the primary event. Reassuringly, incidences of these reports, primarily adjudicated to be
pneumonia with or without evidence of COPD exacerbation, were consistent across these treatment
groups in the two cohorts and of much lower magnitude compared with the reported pneumonia events
(COPD exacerbation with evidence of pneumonia – China: FF/UMEC/VI 6%, FF/VI 5%, UMEC/VI 5%; ITT:
FF/UMEC/VI 3%, FF/VI 3%, UMEC/VI 3%; pneumonia/RTI without COPD exacerbation – China:
FF/UMEC/VI 2%, FF/VI <1%, UMEC/VI 0%; ITT: FF/UMEC/VI 2%, FF/VI 1%, UMEC/VI 1%). The results
presented here are similar to those in the KRONOS study, which evaluated patients at low risk of
pneumonia or exacerbation, of whom 23% were from China [21, 22]. In the KRONOS study, physician-
reported pneumonia rates were higher than adjudicated rates in the overall study population, and the
incidence of adjudicated pneumonia in the budesonide/glycopyrrolate/formoterol fumarate treatment
arm of the China sub-group was higher than that observed in the overall population [21, 22].

This study provides valuable data on the e�cacy and safety of FF/UMEC/VI relative to FF/VI and
UMEC/VI in a population of patients from China with symptomatic COPD and a history of exacerbations.
However, some limitations should be considered when interpreting the results. Firstly, and importantly, the
analysis was carried out in only a small sample of patients, representing only 5% of the appropriately
statistically powered overall ITT population. In addition, there were clear and distinct demographic
differences between the China and ITT cohorts which may have affected the magnitude in results seen in
drug e�cacy and safety. Finally, differences in medical practice between China and the overall ITT
population, including lower total use of oral/systemic corticosteroids and higher use of antibiotics, may
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limit the comparability of the China cohort and overall ITT population. Despite these limitations, our data
demonstrate that FF/UMEC/VI is an effective treatment in China for patients with symptomatic COPD
and a history of exacerbations. There are no inter-country differences in response to FF/UMEC/VI
between patients with COPD in China and the overall ITT population, across multiple e�cacy endpoints,
providing valuable and relevant information for prescribing physicians in China.

Conclusions
While the IMPACT trial was not powered to demonstrate statistical signi�cance for the primary endpoint
of annual rate of on-treatment moderate/severe exacerbations in the China cohort, the treatment
comparison for triple therapy with FF/UMEC/VI versus dual therapy with FF/VI for this endpoint was
similar to the results in the overall ITT population. Furthermore, treatment with FF/UMEC/VI resulted in
clinically meaningful improvements in lung function and health-related quality of life compared with
FF/VI and UMEC/VI. No new safety signals were identi�ed in this cohort. These results highlight the
favorable bene�t/risk pro�le of FF/UMEC/VI single-inhaler triple therapy in China for patients with
symptomatic COPD and a history of exacerbations.
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Table 1. Demographics and baseline characteristics
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Characteristic China Overall ITT

FF/UMEC/VI

N=213

FF/VI

N=216

UMEC/VI

N=106

FF/UMEC/VI

N=4151

FF/VI

N=4134

UMEC/VI

N=2070

Male, n (%) 204 (96) 205 (95) 102 (96) 2766 (67) 2748 (66) 1356 (66)

Age, years, mean (SD) 66.1 (7.4) 65.5 (7.2) 66.0 (7.8) 65.3 (8.2) 65.3 (8.3) 65.2 (8.3)

BMI, kg/m2, mean (SD) 22.6 (3.8) 22.3 (3.6) 22.1 (3.3) 26.6 (6.2) 26.7 (6.1) 26.6 (5.9)

COPD medication, n (%)a

ICS + LABA + LAMA

ICS + LABA

LABA + LAMA

LAMA

 

60 (28)

74 (35)

2 (<1)

20 (9)

 

53 (25)

90 (42)

2 (<1)

27 (13)

 

35 (33)

39 (37)

1 (<1)

8 (8)

 

1396 (34)

1103 (27)

330 (8)

273 (7)

 

1433 (35)

1067 (26)

308 (7)

331 (8)

 

734 (35)

523 (25)

163 (8)

140 (7)

Post-bronchodilator FEV1, mL, mean (SD)b 1131 (441) 1113 (409)1127 (437) 1275 (488) 1272 (486)1268 (481)

Post-bronchodilator FEV1, % predicted normal, mean (SD) 40.5 (14.7) 39.7 (14.3)40.3 (14.4) 45.7 (15.0) 45.5 (14.8)45.4 (14.7)

Exacerbation history, n (%)c

<2 moderate, no severe

≥2 moderate, ≥1 severe

 

61 (29)

152 (71)

 

77 (36)

139 (64)

 

39 (37)

67 (63)

 

1198 (29)

2953 (71)

 

1242 (30)

2892 (70)

 

616 (30)

1454 (70)

CAT score, mean (SD)c 18.5 (6.0) 19.4 (5.9) 19.8 (6.0) 20.1 (6.1) 20.1 (6.1) 20.2 (6.2)

Smoking status, n (%)

Current smoker

Former smokerd

48 (23)

165 (77)

51 (24)

165 (76)

28 (26)

78 (74)

1436 (35)

2715 (65)

1423 (34)

2711 (66)

728 (35)

1342 (65)

aIncludes all COPD medications taken on the day of the Screening Visit, excluding medications that

stopped on the day of the Screening Visit.

bOverall ITT: N=4145, 4133, and 2069 for FF/UMEC/VI, FF/VI, and UMEC/VI, respectively

cExacerbations in previous year

cOverall ITT: N=4142, 4124, and 2061 for FF/UMEC/VI, FF/VI, and UMEC/VI, respectively

dFormer smokers were de�ned as patients who had not smoked for >6 months prior to the visit

BMI, body mass index; CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; FEV1,

forced expiratory volume in 1 second; FF, �uticasone furoate; ICS, inhaled corticosteroids; ITT, intent-to-
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treat; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist; SD, standard deviation;

UMEC, umeclidinium; VI, vilanterol.

 

Table 2. Rates and risk (time-to-�rst analysis) of on-treatment moderate/severe exacerbation

  China Overall ITT

FF/UMEC/VI

N=213

FF/VI

N=216

UMEC/VI

N=106

FF/UMEC/VI

N=4151

FF/VI

N=4134

UMEC/VI

N=2070

n 213 216 106 4145 4133 2069

Patients with an event, n (%) 89 (42) 101 (47) 47 (44) 1959 (47) 2039 (49) 1036 (50)

Model-estimated annual exacerbation rate

(95% CI)

0.81 (0.67,

0.99)

0.96 (0.80,

1.17)

0.80 (0.60,

1.07)

0.91 (0.87,

0.95)

1.07 (1.02,

1.12)

1.21 (1.14,

1.29)

FF/UMEC/VI versus comparator            

Rate ratio (95% CI)   0.84 (0.64,

1.11)

1.02 (0.72,

1.44)

  0.85 (0.80,

0.90)

0.75 (0.70,

0.81)

Unadjusted p-value   0.227 0.929   <0.001 <0.001

Hazard ratio (95% CI)   0.84 (0.63,

1.11)

0.89 (0.62,

1.27)

  0.85 (0.80,

0.91)

0.84 (0.78,

0.91)

Unadjusted p-value   0.218 0.516   <0.001 <0.001

               

CI, con�dence interval; FF, �uticasone furoate; ITT, intent-to-treat; UMEC, umeclidinium; VI, vilanterol.

 

Table 3. Summary of on-treatment AESI and adjudicated SAEs
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  China Overall ITT

FF/UMEC/VI

N=231

FF/VI

N=216

UMEC/VI

N=106

FF/UMEC/VI

N=4151

FF/VI

N=4134

UMEC/VI

N=2070

On-treatment AEs, n (%)            

    Any 165 (77) 171 (79) 80 (75) 2897 (70) 2800 (68)1429 (69)

    Drug-related 24 (11) 21 (10) 16 (15) 478 (12) 492 (12) 214 (10)

On-treatment AESI, n (%)*            

Anticholinergic syndrome (SMQ) 15 (7) 10 (5) 4 (4) 184 (4) 140 (3) 70 (3)

Asthma/bronchospasm (SMQ) 2 (<1) 2 (<1) 2 (2) 27 (<1) 34 (<1) 16 (<1)

CV effects 31 (15) 32 (15) 16 (15) 450 (11) 430 (10) 224 (11)

Ocular effects 3 (1) 3 (1) 2 (2) 55 (1) 45 (1) 26 (1)

Decreased bone mineral density/fractures 3 (1) 4 (2) 2 (2) 98 (2) 85 (2) 37 (2)

Effects on potassium 7 (3) 2 (<1) 1 (<1) 34 (<1) 25 (<1) 8 (<1)

GI obstruction (SMQ) 0 0 1 (<1) 9 (<1) 10 (<1) 2 (<1)

Hyperglycemia/new onset diabetes mellitus (SMQ) 16 (8) 11 (5) 2 (2) 152 (4) 117 (3) 73 (4)

Hypersensitivity 15 (7) 14 (6) 1 (<1) 196 (5) 195 (5) 95 (5)

Local steroid effects 8 (4) 7 (3) 3 (3) 337 (8) 301 (7) 108 (5)

Pneumonia 27 (13) 29 (13) 4 (4) 317 (8) 292 (7) 97 (5)

LRTI excluding pneumonia 12 (6) 9 (4) 4 (4) 200 (5) 199 (5) 108 (5)

Tremor 1 (<1) 0 0 8 (<1) 4 (<1) 6 (<1)

Urinary retention 0 0 0 8 (<1) 12 (<1) 9 (<1)

On-treatment SAEs, n (%)            

    Any 61 (29) 57 (26) 26 (25) 895 (22) 850 (21) 470 (23)

    Drug-related 8 (4) 8 (4) 5 (5) 64 (2) 57 (1) 27 (1)

    Fatal 2 (<1) 3 (1) 2 (2) 68 (2) 76 (2) 49 (2)

Adjudicated respiratory SAES, 

n (%)

43 (20) 43 (20) 19 (18) 541 (13) 544 (13) 299 (14)

COPD exacerbation with evidence of pneumonia 13 (6) 10 (5) 5 (5) 123 (3) 129 (3) 57 (3)
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Pneumonia/RTI without COPD exacerbation 4 (2) 2 (<1) 0 63 (2) 59 (1) 21 (1)

*AESI were AEs which have speci�ed areas of interest for ICS, LAMA, or LABA, or for patients with COPD

AE, adverse event; AESI, AE of special interest; COPD, chronic obstructive pulmonary disease; FF,

�uticasone furoate; GI, gastrointestinal; ICS, inhaled corticosteroids; ITT, intent-to-treat; LABA, long-acting

β2-agonists; LAMA, long-acting muscarinic antagonists; LRTI, lower respiratory tract infection; MedDRA,

Medical Dictionary for Regulatory Activities, RTI, respiratory tract infection; SAE, serious adverse event;

SMQ, Standardized MedDRA Query; UMEC, umeclidinium; VI, vilanterol.

Figures
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Figure 1

Time-to-�rst on-treatment moderate/severe exacerbation in (A) China; (B) overall ITT* FF, �uticasone
furoate; ITT, intent-to-treat; UMEC, umeclidinium; VI, vilanterol. *From: New England Journal of Medicine.
David A. Lipson, Frank Barnhart, Noushin Brealey, Jean Brooks, Gerard J. Criner, Nicola C. Day, Mark T.
Drans�eld, David M.G. Halpin, MeiLan K. Han, C. Elaine Jones, Sally Kilbride, Peter Lange, David A.
Lomas, Fernando J. Martinez, Dave Singh, Maggie Tabberer, Robert A. Wise, and Steven J. Pascoe, for the
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IMPACT Investigators. Once-Daily Single-Inhaler Triple versus Dual Therapy in Patients with COPD.
Volume 378, pages 1671–1680. Copyright © 2018 Massachusetts Medical Society, Reprinted with
permission from Massachusetts Medical Society.

Figure 2

Change from baseline in trough FEV1: (A) China, (B) overall ITT; (C) treatment difference at Week 52 CI,
con�dence interval; FEV1, forced expiration volume in 1 second; FF, �uticasone furoate; ITT, intent-to-treat;
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LS, least squares; UMEC, umeclidinium; VI, vilanterol.

Figure 3

Odds of SGRQ response with FF/UMEC/VI versus dual therapy comparators at Week 52 Response is
de�ned as a decrease from baseline in SGRQ total score of ≥4 units. Non-response is de�ned a decrease
from baseline in SGRQ total score <4 units below baseline, or an increase from baseline in SGRQ total
score or a missing SGRQ total score with no subsequent on-treatment scores. Patients did not have a
responder status derived if baseline SGRQ total score was missing, or if the SGRQ total score at a
particular visit was missing but subsequent on-treatment SGRQ total scores were present. n, number of
responders; N, total number of analyzable patients; CI, con�dence interval; FF, �uticasone furoate; ITT,
intent-to-treat; SGRQ, St George’s Respiratory Questionnaire; UMEC, umeclidinium; VI, vilanterol.
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Figure 4

Odds of CAT response with FF/UMEC/VI versus dual therapy comparators at Week 52 Response is
de�ned as a decrease from baseline in CAT score of ≥2 units. Non-response is de�ned as a decrease
from baseline in CAT score <2 units, or an increase from baseline in CAT score, or a missing CAT score
with no subsequent non-missing on-treatment scores. Patients did not have a responder status derived if
baseline CAT score was missing but subsequent on-treatment CAT scores were present. CAT; COPD
Assessment Test; n, number of responders; N, total number of analyzable patients; CI, con�dence interval;
FF, �uticasone furoate; ITT, intent-to-treat; UMEC, umeclidinium; VI, vilanterol.
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