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Background: The FLAME study demonstrated that indacaterol/glycopyrronium (IND/GLY), 

the fixed-dose combination of a long-acting β
2
-agonist (LABA, IND) and a long-acting mus-

carinic antagonist (LAMA, GLY), was superior to salmeterol/fluticasone combination (SFC) 

in preventing exacerbations in COPD patients with a high risk of exacerbations. In this study, 

we report a prespecified analysis of the efficacy and safety of IND/GLY versus SFC in Asian 

patients from the FLAME study.

Patients and methods: Patients from Asian centers with moderate-to-very severe COPD 

and $1 exacerbation in the previous year from the 52-week, randomized FLAME study were 

included. IND/GLY was compared versus SFC for effects on exacerbations, lung function 

(forced expiratory volume in 1 second [FEV
1
] and forced vital capacity [FVC]), health status 

(St George’s Respiratory Questionnaire [SGRQ]), rescue medication use, and safety.

Results: A total of 510 Asian patients (IND/GLY, n=250 or SFC, n=260) were included. 

Compared to the overall FLAME population, the Asian cohort had more males, a shorter dura-

tion of COPD, fewer patients using inhaled corticosteroid (ICS) at screening, fewer current 

smokers, and more patients with very severe COPD. IND/GLY significantly reduced the rate of 

moderate/severe exacerbations (rate ratio: 0.75; 95% confidence interval: 0.58–0.97; P=0.027) 

and prolonged time to first moderate/severe exacerbation versus SFC (hazard ratio: 0.77; 95% 

confidence interval: 0.59–1.01; P=0.055). Predose trough FEV
1
 and FVC significantly improved 

in Asian patients (P,0.001). IND/GLY improved SGRQ for COPD (SGRQ-C score; P=0.006) 

and reduced rescue medication use (P=0.058) at week 52. Pneumonia incidence was 3.6% with 

IND/GLY and 7.7% with SFC (P=0.046).

Conclusion: In exacerbating Asian COPD patients, IND/GLY was more effective than SFC.

Keywords: Asia, bronchodilator agents, chronic obstructive pulmonary disease, exacerbations, 

indacaterol/glycopyrronium

Introduction
COPD is a progressive disease characterized by partially reversible airflow limitation 

and poses a major health care and socioeconomic burden.1–4 Differences in disease 

prevalence and clinical practice for COPD exist between Asian and other populations, 

including higher rates of COPD-associated mortality and morbidity due to differ-

ences in exposure to tobacco use, environmental pollutants, health care management 

structure, and cultural differences.5,6 Patients with COPD are prone to experiencing 

exacerbations, which clinically manifest as an acute worsening of symptoms that is 
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beyond normal day-to-day variations and leads to a change 

in the treatment regimen.7 Exacerbations are a significant 

cause of morbidity, mortality, and increased health care 

costs.8 Hence, prevention of exacerbations is important 

in the clinical management of COPD, and treatments that 

can prevent exacerbations would have beneficial effects on 

patients’ health status and disease outcomes.9 Combination 

of LABA and ICS (LABA/ICS) or LAMA monotherapy has 

been recommended by most COPD treatment guidelines as 

the first choice of treatment for COPD patients with a high 

risk of exacerbation.10,11 However, LABA/ICS combination 

therapy is associated with an increased risk of pneumonia, 

along with other steroid-related adverse effects.12,13 A dual 

bronchodilator regimen of LABA/LAMA is an attractive 

alternative to the LABA/ICS combination in COPD patients 

at risk of exacerbations.14 Prospective exploratory analyses 

showed for the first time in the LANTERN study that a fixed-

dose combination of IND (a LABA) and GLY (a LAMA) was 

more effective in reducing exacerbations compared with SFC 

(a LABA/ICS) in patients with moderate-to-severe COPD.15 

In Asian patients, IND/GLY was shown to be superior over 

monobronchodilators in improving lung function, symptoms, 

and health status and reducing exacerbations without any 

safety concerns.16 The recently reported subgroup analysis 

of the SHINE study demonstrated that IND/GLY showed 

superior efficacy and comparable safety compared with its 

monocomponents, open-label tiotropium, and placebo in 

Japanese patients with moderate-to-severe COPD.17

The 52-week FLAME study was the first study to dem-

onstrate that IND/GLY was superior to SFC in reducing 

the risk of exacerbations in patients with moderate-to-very 

severe COPD with a high exacerbation risk.18 The FLAME 

study provided an opportunity to assess the efficacy of IND/

GLY in COPD patients from different regions; the study 

included ~15% of patients from Asia. As ethnic differences 

between the Western and Asian population, including those 

in the pathogenesis of COPD and its natural course, genetic 

makeup, clinical practice, and pharmacogenomics could 

influence the relative efficacy and safety of available thera-

pies, it is important to assess the efficacy and safety of new 

therapies specifically within this population. In this study, 

we present the results from a comprehensive analysis of the 

efficacy and safety of IND/GLY in Asian COPD patients 

from the FLAME study.

Patients and methods
study design
This was a prespecified analysis of Asian patients from the 

multicenter, randomized, double-blind, double-dummy, 

parallel-group, noninferiority, active-controlled FLAME 

study.

Patients
The FLAME study enrolled male or female patients 

aged $40 years with stable COPD and moderate-to-very 

severe airflow limitation (GOLD 2011 criteria). Eligible 

patients had a postbronchodilator FEV
1
 $25% and ,60% 

predicted and postbronchodilator FEV
1
/FVC ,0.70 at the 

start of the run-in period. Patients were included if they had a 

documented history of $1 COPD exacerbation (that required 

treatment with systemic corticosteroids and/or antibiotics) in 

the previous 12 months and a dyspnea mMRC grade $2 at 

the start of the run-in period. Patients were excluded from the 

study if they had an exacerbation that required treatment with 

antibiotics and/or systemic corticosteroids and/or hospitaliza-

tion in the 6 weeks prior to screening and during the run-in 

period; patients with a blood eosinophil count of .600/mm3 

at the start of run-in were also excluded.

The study protocol and all amendments were reviewed 

and approved by the IEC or IRB for each center. For a full list 

of the ethics committees please view them here. This trial is 

registered at ClinicalTrials.gov (NCT01782326). The study 

was conducted in accordance with the ethical principles of 

the Declaration of Helsinki. Written informed consent was 

obtained from all patients.

Treatments
Eligible patients were randomized (1:1) to receive either 

IND/GLY 110/50 µg q.d. or SFC 50/500 µg b.i.d. for 

52 weeks, with a 30-day follow-up. At screening, patients 

were provided with a short-acting β
2
-agonist (salbutamol 

or albuterol) inhaler to use as rescue medication on an “as 

needed” basis throughout the study.

study outcomes
Exacerbation end points
Efficacy of IND/GLY was compared with SFC, primarily in 

terms of rate of all (mild, moderate, or severe) COPD exac-

erbations (primary end point of the overall FLAME study), 

rate of moderate/severe COPD exacerbations, and time to first 

moderate/severe COPD exacerbation (secondary end points 

of the overall FLAME study). Exacerbations were defined as 

per the standard Anthonisen criteria19,20 and were categorized 

as mild (worsening of symptoms for .2 consecutive days, 

not treated with systemic corticosteroids and/or antibiotics), 

moderate (requiring treatment with systemic corticosteroids 

or antibiotics or both), and severe (leading to patient hospi-

talization [emergency room visit of .24 hours considered 
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as a hospitalization] in addition to treatment with systemic 

corticosteroids and/or antibiotics).

Other efficacy end points
Lung function (predose FEV

1
 and predose FVC after 4, 12, 

26, 38, and 52 weeks of treatment), health status (SGRQ-C 

total score after 4, 12, 26, 38, and 52 weeks of treatment), 

and rescue medication use (number of puffs taken in the 

previous 12 hours recorded in the morning and evening by 

the patient using eDiary) were also assessed during 52 weeks 

of treatment.

safety assessments
Safety assessments included incidence of treatment-emergent 

AEs, SAEs, AEs suspected to be related to study drug, deaths, 

and time to first pneumonia (consolidated term). All cases 

of pneumonia were confirmed by CXR.

statistical analysis
The full analysis set and safety set included all randomized 

patients who received at least 1 dose of double-blind drug. 

The number of exacerbations during the 52-week treatment 

period was analyzed using a negative binomial model includ-

ing terms for treatment, smoking status at baseline, ICS use 

at screening, baseline severity of airflow limitation, and 

region as fixed effects. The model also contained baseline 

total symptom score and number of exacerbations in the year 

prior to screening, as covariates. The time-to-event end points 

were analyzed using a Cox regression model that included 

the same terms as the negative binomial model. The primary 

noninferiority analysis was powered based on the overall 

sample size. This study was not designed to demonstrate 

noninferiority in any cohort, including the Asian cohort. 

A chi-square test was performed to assess whether there 

was a significant difference between IND/GLY and SFC in 

the pneumonia rate.

Results
study population
A total of 510 (IND/GLY, n=250; SFC, n=260) patients 

(295 from China, 5 from Hong Kong, 80 from Japan, 35 from 

The Philippines, 71 from Korea, 16 from Taiwan, and 

8 from Thailand) were included in this analysis (Table S1), 

representing 15.2% of the overall FLAME study population. 

The rates of discontinuation from double-blind treatment 

were 11.2% versus 12.3% in the IND/GLY and SFC groups 

(Figure 1). A total of 505 patients (IND/GLY, n=247; SFC, 

n=258) were included in the full analysis set.

Overall, the Asian cohort had a higher proportion of 

males, with a lower BMI, shorter duration of COPD, fewer 

patients who used ICS at screening, a lower percentage of 

current smokers, and a higher proportion of patients with 

very severe COPD compared with the overall population 

(Table 1). The majority of patients in the Asian cohort were 

Figure 1 Patient disposition of Asian cohort from the FLAME study.
Note: Reasons are ordered by descending frequency in the IND/GLY group.
Abbreviations: GLY, glycopyrronium; IND, indacaterol; SFC, salmeterol/fluticasone propionate combination.
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in GOLD group D (77.8%), with moderate-to-very severe 

airflow limitation and a mean postbronchodilator FEV
1
 of 

42.7% of the predicted normal value. A total of 18.6% of 

patients had a history of $2 moderate or severe exacerba-

tions in the past year. Within the Asian cohort, there were 

no baseline imbalances in the proportion of patients who 

had a history of either 1 or 2 or more exacerbations in the 

previous year.

Efficacy – COPD exacerbations
IND/GLY significantly reduced the rate of moderate or 

severe exacerbations (health care utilization) by 25% (RR, 

0.75; 95% CI: 0.58–0.97; P=0.027; Figure 2) compared 

with SFC. The rate reduction with IND/GLY in the Asian 

cohort was comparable with that observed in the overall 

population (17% reduction; Figure 2). Furthermore, the 

annualized rate of moderate or severe exacerbations was 

lower in the Asian cohort than in the overall population 

(Table S2). IND/GLY prolonged the time to first moderate or 

severe exacerbation with a 23% reduction in risk (180 days 

[95% CI, 135–223] versus 148 days [95% CI, 98–184]; HR, 

0.77; 95% CI, 0.59–1.01; P=0.055; Figure 3) versus SFC, 

in line with the observations from the overall population 

(HR, 0.78; 95% CI, 0.70–0.86; P,0.001). Less than 50% 

of patients in both treatment groups had an exacerbation; 

therefore, time to first moderate or severe exacerbation in 

the first quartile of patients was calculated instead of the 

median time. IND/GLY reduced the annualized rate of all 

(mild, moderate, or severe) COPD exacerbations versus SFC 

(RR, 0.94; 95% CI: 0.76–1.16; P=0.567) in the full analysis 

set of the Asian population. The rate of all (mild, moder-

ate, or severe) COPD exacerbations was lower with both 

Table 1 Baseline patient demographics and clinical characteristics of the FLAME overall population and Asian cohort

Characteristics Overall population Asian cohort

IND/GLY,  
110/50 µg 
q.d. (n=1,680)

SFC,  
50/500 µg 
b.i.d. (n=1,682)

Total IND/GLY,  
110/50 µg 
q.d. (n=250)

SFC,  
50/500 µg 
b.i.d. (n=260)

Total

age, years 64.6 (7.9) 64.5 (7.7) 64.6 (7.8) 67.3 (7.4) 66.3 (7.3) 66.8 (7.4)
Male, n (%) 1,299 (77.3) 1,258 (74.8) 2,557 (76.1) 241 (96.4) 243 (93.5) 484 (94.9)
BMI (kg/m2) 25.8 (5.2) 25.9 (5.2) 25.9 (5.2) 22.1 (3.3) 22.6 (3.6) 22.4 (3.5)
Duration of COPD, years 7.2 (5.3) 7.3 (5.5) 7.3 (5.4) 5.6 (4.6) 5.9 (4.7) 5.8 (4.6)
ICs use at screening, n (%) 954 (56.8) 939 (55.8) 1,893 (56.3) 103 (41.2) 91 (35.0) 194 (38.0)
Current smoker, n (%) 664 (39.5) 669 (39.8) 1,333 (39.6) 66 (26.4) 70 (26.9) 136 (26.7)
severity of COPD (gOlD 2015), n (%)

Low risk and more symptoms 
(group B)

400 (23.8) 422 (25.1) 822 (24.4) 42 (16.8) 67 (25.8) 109 (21.4)

High risk and more symptoms 
(group D)

1,265 (75.3) 1,249 (74.3) 2,514 (74.8) 206 (82.4) 191 (73.5) 397 (77.8)

Severity of airflow limitation (GOLD 2011–2014), n (%)
Moderate (gOlD 2) 560 (33.3) 563 (33.5) 1,123 (33.4) 67 (26.8) 85 (32.7) 152 (29.8)
severe (gOlD 3) 973 (57.9) 981 (58.3) 1,954 (58.1) 158 (63.2) 142 (54.6) 300 (58.8)
Very severe (gOlD 4) 133 (7.9) 124 (7.4) 257 (7.6) 23 (9.2) 31 (11.9) 54 (10.6)
Prebronchodilator FEV1, l 1.0 (0.3) 1.0 (0.3) 1.0 (0.3) 0.9 (0.3) 0.9 (0.3) 0.9 (0.3)
Postbronchodilator FEV1, l 1.2 (0.3) 1.2 (0.4) 1.2 (0.4) 1.1 (0.3) 1.1 (0.3) 1.1 (0.3)
Postbronchodilator FEV1, % predicted 44.0 (9.5) 44.1 (9.4) 44.1 (9.5) 43.1 (9.6) 42.4 (10.1) 42.7 (9.8)
Postbronchodilator FEV1 reversibility, 
% of baseline value

22.2 (16.0) 22.5 (16.0) 22.4 (16.0) 23.1 (14.6) 24.3 (16.8) 23.7 (15.7)

Postbronchodilator FEV1/FVC, % 41.7 (9.8) 41.5 (9.9) 41.6 (9.9) 37.5 (8.3) 38.2 (9.4) 37.9 (8.9)
Number of COPD exacerbations in the previous year, n (%)

1 1,355 (80.7) 1,355 (80.6) 2,710 (80.6) 202 (80.8) 213 (81.9) 415 (81.4)
$2 324 (19.3) 325 (19.3) 649 (19.3) 48 (19.2) 47 (18.1) 95 (18.6)
CaT score 16.9 (7.1) 16.6 (7.0) 16.7 (7.1) 14.2 (6.7) 14.2 (6.8) 14.2 (6.8)

mMrC dyspnea scale, n (%)
grade 2 1,202 (71.5) 1,210 (71.9) 2,412 (71.7) 197 (78.8) 198 (76.2) 395 (77.5)
grade 3 439 (26.1) 432 (25.7) 871 (25.9) 51 (20.4) 59 (22.7) 110 (21.6)
grade 4 36 (2.1) 38 (2.3) 74 (2.2) 2 (0.8) 3 (1.2) 5 (1.0)

Note: Data are mean (SD) unless otherwise stated.
Abbreviations: b.i.d., twice daily; BMI, body mass index; CAT, COPD Assessment Test; FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; GLY, 
glycopyrronium; GOLD, Global initiative for chronic Obstructive Lung Disease; ICS, inhaled corticosteroid; IND, indacaterol; mMRC, modified Medical Research Council; 
q.d., once daily; SD, standard deviation; SFC, salmeterol/fluticasone propionate combination.
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treatments in the Asian cohort compared with the overall 

population (Table S3).

Efficacy – lung function
Improvement in predose trough FEV

1
 was significantly 

greater with IND/GLY versus SFC, with a treatment dif-

ference of 53 mL at week 52 (P,0.001). Treatment differ-

ences at all other time points were significant (P,0.001), 

and a clear separation was seen between the 2 treatments 

from day 29, which was sustained until day 365 (Figure 4). 

Improvement in trough FVC at week 52 was also significantly 

greater with IND/GLY compared with SFC, with a treatment 

difference of 213 mL (P,0.001). Treatment differences 

at all other time points (weeks 4, 12, 26, and 38) were also 

significant (P,0.001).

Efficacy – health status
Improvement in SGRQ-C total score over the 52-week 

treatment period was greater with IND/GLY compared with 

SFC, with a treatment difference of -3.1 units at week 52 

(P=0.006; Figure S1). IND/GLY showed a greater improve-

ment in SGRQ-C score versus SFC at week 52 in the Asian 

cohort compared with that observed in the overall population 

(-1.3 units).

Figure 2 Rate of moderate or severe COPD exacerbations during 52 weeks of treatment (full analysis set).
Abbreviations: b.i.d., twice daily; CI, confidence interval; GLY, glycopyrronium; IND, indacaterol; q.d., once daily; RR, rate ratio; SFC, salmeterol/fluticasone propionate 
combination.

Figure 3 Kaplan–Meier plot of time to first moderate or severe COPD exacerbation 
during 52 weeks of treatment.
Abbreviations: GLY, glycopyrronium; IND, indacaterol; SFC, salmeterol/flutica sone 
propionate combination.

Figure 4 Change from baseline in predose trough FEV1 (l) over treatment duration 
(full analysis set).
Notes: *P,0.001; ∆, treatment difference.
Abbreviations: b.i.d., twice daily; FEV1, forced expiratory volume in 1 second; 
GLY, glycopyrronium; IND, indacaterol; LS, least squares; q.d., once daily; SFC, 
salmeterol/fluticasone propionate combination.

∆ ∆

∆
∆ ∆
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Efficacy – rescue medication use
Rescue medication use (puffs/day) was numerically reduced 

with IND/GLY versus SFC (treatment difference, -0.25; 95% 

CI: -0.50 to 0.01; P=0.058), and the change from baseline in 

percentage of rescue medication-free days was also numeri-

cally greater with IND/GLY compared with SFC (treatment 

difference, 2.7; 95% CI: -2.2 to 7.7; P=0.277).

safety
The incidence of AEs was similar between the IND/GLY 

and SFC groups. COPD was the most frequently reported 

AE, and the incidence was similar between the 2 treatment 

groups (Table 2). The incidence of SAEs was numerically 

higher in the SFC group compared with the IND/GLY group. 

The number of patient deaths was comparable between the 

IND/GLY (n=4) and SFC (n=5) groups. The primary causes 

of deaths were cardiovascular and respiratory disorders. 

The incidence of pneumonia was numerically lower in the 

IND/GLY group compared with the SFC-treated patients 

(3.6 versus 7.7%; P=0.046), and this incidence was higher in 

the Asian cohort than in the overall study population (IND/

GLY, 3.2%; SFC, 4.8%). Additionally, IND/GLY delayed 

the time to first pneumonia (using the consolidated term of 

pneumonia [preferred terms of pneumonia, lung infection 

and pneumonia bacterial]) compared with SFC (P=0.054). 

The incidence of other respiratory tract infections (includ-

ing influenza) was numerically higher with SFC, as was the 

incidence of oral candidiasis (IND/GLY, 1.2%; SFC, 7.7%). 

The incidence of MACEs was low and comparable between 

the treatment groups (IND/GLY, 1.2%; SFC, 2.3%); the inci-

dence of cardiovascular deaths was the same in the 2 groups 

(IND/GLY, 0.4%; SFC, 0.4%).

Discussion
Acute COPD exacerbations cause considerable morbidity 

and mortality and incur significant health care utilization 

and associated costs.21,22 In this context, global treatment 

guidelines for COPD do not recommend region-specific 

treatment options;10 hence, regional guidelines draw heavily 

from the global guidelines for treatment recommendations. 

The great majority of data comparing therapeutic options 

has been generated in the Western population. Yet, Asian 

population differs from the Western population in disease 

reporting, socioeconomic factors as well as disease manage-

ment practices; additionally, previous data suggest that dis-

ease manifestations may differ between these populations.23 

Therefore, evaluation of efficacy and safety of therapeutic 

options in COPD patients from Asia are of considerable 

clinical importance to validate the treatment effects seen 

globally.24,25

FLAME was the first study which compared the effect 

of LABA/LAMA (IND/GLY 110/50 µg q.d.) therapy versus 

LABA/ICS (SFC 50/500 µg b.i.d.) evaluating exacerbations 

as the primary end point in COPD patients with moderate-to-

very severe airflow limitation and with a high risk of future 

exacerbations.18 This analysis of FLAME study data provides 

an insight into treatment effects in Asian patients relative to 

those in other regions in terms of response to LABA/LAMA 

dual bronchodilator therapy versus LABA/ICS combination 

therapy. It is notable that the rate of exacerbations in both 

treatment groups was lower in the Asian cohort than in the 

overall population. Such lower frequency of exacerbations 

compared with the total population was also observed in 

similar cohort analyses of Japanese patients participating in 

the UPLIFT trial26 and in another Japanese cohort study.27

In the Asian cohort, IND/GLY was superior to SFC 

in providing statistically significant reduction in the rate 

of moderate or severe COPD exacerbations, which is 

important since reduced risk of these exacerbations is 

linked with decreased morbidity, mortality, and health care 

costs in COPD patients.28 This finding is consistent with 

the overall study findings and with those from a previous 

study in exacerbating patients in which IND/GLY signifi-

cantly reduced the risk of moderate or severe exacerbation 

versus LABA/ICS in predominantly Chinese patients with 

Table 2 AEs by preferred term ($3% in any treatment group) 
and saes (safety set)

 Parameter IND/GLY, 
110/50 µg 
q.d. (n=250)

SFC, 
50/500 µg 
b.i.d. (n=260)

Patients with at least 1 AE 206 (82.4) 222 (85.4)
COPD 170 (68.0) 194 (74.6)
Nasopharyngitis 40 (16.0) 42 (16.2)
Upper respiratory tract infection 34 (13.6) 42 (16.2)
Pneumonia 9 (3.6) 20 (7.7)
Oral candidiasis 3 (1.2) 20 (7.7)
Viral upper respiratory tract infection 12 (4.8) 14 (5.4)
Upper respiratory tract infection 
bacterial

9 (3.6) 13 (5.0)

Bronchitis 4 (1.6) 10 (3.8)
Cough 8 (3.2) 10 (3.8)
Influenza 3 (1.2) 8 (3.1)
Patients with at least 1 AE suspected 
to be treatment related

21 (8.4) 35 (13.5)

Patients with at least 1 SAE 43 (17.2) 70 (26.9)
Death 4 (1.6) 5 (1.9)

Notes: Data are n (%); n, number of patients. All deaths were adjudicated.
Abbreviations: AE, adverse event; b.i.d., twice daily; GLY, glycopyrronium; IND, 
indacaterol; q.d., once daily; SAE, serious adverse event; SFC, salmeterol/fluticasone 
propionate combination.
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moderate-to-severe COPD.15 The results are also in line with 

previous reports where effect of IND/GLY on exacerbations 

was superior to LAMA monotherapy in patients with severe-

to-very severe COPD.29 Furthermore, IND/GLY prolonged 

the time to first moderate or severe COPD exacerbation 

versus SFC in Asian patients with an effect similar to that 

seen in the overall study population. The reduced time 

to exacerbation with IND/GLY in this cohort is notable 

because it is the first LABA/LAMA to demonstrate this, 

whereas another LABA/LAMA umeclidinium/vilanterol 

failed to prolong time to first exacerbation versus placebo at 

62.5/25 µg (its approved dose in Asia) in Asian patients.30 In 

the Asian cohort, the effect of IND/GLY compared with SFC 

in reducing the rate of all (mild, moderate, or severe) COPD 

exacerbations was comparable to that seen in the overall 

FLAME study; however, statistical significance could not 

be reached in this cohort, which represented ,20% of the 

overall study population. This may also be due to the smaller 

effect observed with all exacerbations in the Asian cohort 

compared with the overall study population.

IND/GLY also provided consistently superior improve-

ment in lung function over the study duration. Furthermore, 

exacerbations and health status are closely related,19 and 

reducing exacerbations improves health status. IND/GLY 

improved the health status of patients, as evident in the 

improvements in SGRQ-C total scores throughout the treat-

ment duration. Symptomatic benefits with IND/GLY were 

seen in terms of reduced rescue medication use compared 

with SFC. These findings are also consistent with the results 

of previous studies conducted in predominantly Caucasian 

patients with COPD, which also indicated improvements in 

lung function, symptoms, and health status with once-daily 

IND/GLY compared with SFC in patients with or without a 

history of COPD exacerbations.14,31 Overall, the pattern of 

response to IND/GLY treatment in Asian patients for efficacy 

parameters was generally comparable with that observed in 

the overall population. Furthermore, it has been previously 

shown that in patients with severe COPD receiving LABA/

LAMA therapy along with ICS, the risk of moderate or severe 

exacerbations was similar among those who discontinued 

ICS and those who continued ICS; therefore, ICS therapy 

may not be essential in these patients.32

Once-daily IND/GLY was well tolerated with a good 

safety profile in terms of incidence of AEs, SAEs, deaths, 

and MACEs, similar to that reported previously.33,34 The 

incidence of AEs with IND/GLY and SFC was compa-

rable; no new safety concerns were identified. Importantly, 

the risk of pneumonia was less with IND/GLY compared 

with SFC. ICS therapy has been shown to be associated with 

an increased risk of pneumonia in patients with COPD,35,36 

which was reflected in this study where a 2-fold higher 

incidence of pneumonia was reported with SFC compared 

with IND/GLY. Again, it is notable that pneumonia was 

reported more commonly in the Asian cohort than in the 

overall study population.

Our findings indicate that together with the exacerba-

tion outcomes and lowered risk of pneumonia, LABA/

LAMA therapy could be positioned as potential first-line 

maintenance treatment option in COPD treatment guidelines, 

especially in the context of the Asian population.37–39

Conclusion
Despite minor differences in baseline characteristics and 

perceived influence of interethnic differences between the 

Asian and overall populations of the FLAME study, IND/

GLY 110/50 µg q.d. showed generally similar reductions 

in moderate or severe COPD exacerbations, improved lung 

function, and improved health status versus SFC in the Asian 

cohort when compared with the total FLAME population. 

An overall benefit was observed with a reduced risk of pneu-

monia and with no other discernible safety concern for IND/

GLY. These findings represent important new evidence in the 

pharmacological management of COPD. Results of this Asian 

cohort analysis combined with the overall FLAME results and 

previous findings from LANTERN shed new light and expand 

the evidence for dual bronchodilator therapy to be the first-line 

treatment option in symptomatic COPD patients at risk for 

future exacerbations in different regions, especially in Asia.

Abbreviations
AE, adverse event; b.i.d., twice daily; BMI, body mass 

index; CXR, chest X-ray; FEV
1
, forced expiratory volume in 

1 second; FVC, forced vital capacity; GOLD, Global initiative 

for chronic Obstructive Lung Disease; GLY, glycopyrronium; 

HR, hazard ratio; ICS, inhaled corticosteroid; IEC, Independent 

Ethics Committee; IND, indacaterol; IRB, Institutional Review 

Board; LABA, long-acting β
2
-agonist; LAMA, long-acting 

muscarinic antagonist; MACE, major adverse cardiovascular 

event; mMRC, modified Medical Research Council; q.d., 

once daily; RR, rate ratio; SAE, serious adverse event; SFC, 

salmeterol/fluticasone propionate combination; SGRQ-C, 

St George’s Respiratory Questionnaire for COPD.
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Table S3 COPD exacerbations (mild, moderate, or severe) during double-blind treatment (full analysis set)

Treatment Patients with 
exacerbation, n (%)

Total number of COPD 
exacerbation episodes

Occurrence rate in 
100 patient years

Annualized 
rate; 95% CI

Rate ratio (IND/GLY versus 
SFC); 95% CI; P-value

Overall population
IND/GLY 1,295 (77.3) 4,943 328.62 3.59 (3.29, 3.92) 0.88 (0.82, 0.94); P,0.001
sFC 1,368 (81.5) 5,438 367.76 4.09 (3.75, 4.46)

asian population
IND/GLY 169 (67.6) 513 223.12 2.41 (2.00, 2.92) 0.94 (0.76, 1.16); P=0.567
sFC 192 (73.8) 594 243.19 2.57 (2.15, 3.06)

Note: IND/GLY 110/50 µg q.d.; SFC 50/500 µg b.i.d.
Abbreviations: GLY, glycopyrronium; IND, indacaterol; SFC, salmeterol/fluticasone propionate combination.

Table S1 Number of patients from each Asian country by treatment

Country IND/GLY, 110/50 µg q.d. (n=250), n (%) SFC, 50/500 µg b.i.d. (n=260), n (%) Total (N=510), n (%)

China 148 (59.2) 147 (56.5) 295 (57.8)
hong Kong 2 (0.8) 3 (1.2) 5 (1.0)
Japan 40 (16.0) 40 (15.4) 80 (15.7)
Korea 32 (12.8) 39 (15.0) 71 (13.9)
Philippines 13 (5.2) 22 (8.5) 35 (6.9)
Thailand 4 (1.6) 4 (1.5) 8 (1.6)
Taiwan 11 (4.4) 5 (1.9) 16 (3.1)

Abbreviations: GLY, glycopyrronium; IND, indacaterol; SFC, salmeterol/fluticasone propionate combination.

Table S2 Moderate or severe COPD exacerbations during double-blind treatment (full analysis set)

Treatment Patients with 
exacerbation, n (%)

Total number of COPD 
exacerbation episodes

Occurrence rate in 
100 patient years

Annualized 
rate; 95% CI

Rate ratio (IND/GLY versus 
SFC); 95% CI; P-value

Overall population
IND/GLY 737 (44.0) 1,265 84.10 0.98 (0.88, 1.10) 0.83 (0.75, 0.91); P,0.001
sFC 844 (50.3) 1,452 98.20 1.19 (1.07, 1.32)

Asian cohort
IND/GLY 99 (39.6) 166 72.20 0.65 (0.51, 0.83) 0.75 (0.58, 0.97); P=0.027
sFC 124 (47.7) 238 97.44 0.87 (0.70, 1.08)

Note: IND/GLY 110/50 µg q.d.; SFC 50/500 µg b.i.d.
Abbreviations: GLY, glycopyrronium; IND, indacaterol; SFC, salmeterol/fluticasone propionate combination.

Figure S1 Adjusted mean change from baseline in SGRQ-C total score over 52 weeks (full analysis set).
Abbreviations: b.i.d., twice daily; GLY, glycopyrronium; IND, indacaterol; q.d., once daily; SFC, salmeterol/fluticasone propionate combination; SGRQ-C, St George’s 
Respiratory Questionnaire for COPD.
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