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Aim: INFLOW (INdacaterol eFfectiveness and utiLizatiOn in COPD: real World evaluation) 

was a prospective, noninterventional study assessing the effectiveness and safety of long-acting 

bronchodilators in patients with chronic obstructive pulmonary disease (COPD) from the Middle 

East, Asia, and South Africa.

Methods: Patients newly prescribed or switched to indacaterol or other long-acting β
2
-agonist 

(LABA), or tiotropium (monotherapy or in combination) were evaluated over 6 months. The 

primary endpoint was the clinical COPD questionnaire overall score at the end of the study.

Results: Data were analyzed from 1,710 patients (mean postbronchodilator forced expiratory 

volume in 1 second, 59% predicted) who received indacaterol (n=1,179), other LABA (n=68), 

tiotropium (n=271), indacaterol plus tiotropium (n=167), or other LABA plus tiotropium 

(n=25). Across treatments, clinical COPD questionnaire overall score improved from baseline 

by 0.81–1.26 points (all P,0.0001), 63%–84% of patients were satisfied/very satisfied, and 

physicians rated effectiveness as good/very good in 63%–80% of cases. The indacaterol inhaler 

was rated easy/very easy to use by the majority of patients, and physicians considered its use 

clearly understood by most patients. All treatments had acceptable tolerability.

Conclusion: In real life clinical practice across a diverse region, indacaterol and other 

long-acting bronchodilators improved health status and were well regarded by patients and 

physicians.

Keywords: long-acting bronchodilator, indacaterol, chronic obstructive pulmonary disease, 

noninterventional study, Middle East, Asia

Introduction
Chronic obstructive pulmonary disease (COPD) is a common, preventable, and treatable 

disease and a leading cause of morbidity and mortality worldwide.1,2 COPD prevalence 

varies in different regions.3 A large epidemiological study of .60,000 interviewees 

from 11 countries of the Middle East, North Africa, and Pakistan (BREATHE study)4 

reported an overall prevalence of 3.6%, while the Asia-Pacific regional working group 

reported an overall prevalence of 6.3% across 12 Asian countries.5 Prevalence may 

differ not only between but also within countries.6 The prevalence of COPD in India 

is unknown, but chronic bronchitis has been estimated to affect 6.5%–7.7% of the 

rural population.7 The BREATHE study also reported a high burden of disease, with 

a large proportion of patients experiencing exacerbations, comorbidities, limitations 

in work, difficulties in social and family activities, and psychological distress.8

Bronchodilators are the cornerstone of COPD treatment.2 Long-acting β
2
-agonists 

(LABAs), such as indacaterol, and long-acting muscarinic antagonists (LAMAs), such 

as tiotropium, are recommended as first choice or alternative treatments, either as 

monotherapies or in combination, for patients with all severities of COPD.2 Indacaterol 

maleate (Onbrez® Breezhaler®, Novartis, Basel, Switzerland) is a once-daily LABA, 
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delivered by a low-resistance dry-powder inhaler, indicated 

for the maintenance treatment of airflow obstruction in adult 

COPD patients.9,10 In Phase III studies, indacaterol provided 

sustained 24-hour bronchodilation and significantly better 

efficacy in terms of lung function, symptom control, and 

health status compared with placebo, and comparable or 

superior efficacy compared with twice-daily LABAs (double 

blinded) and/or tiotropium (open label or blinded),11–15 and 

was well tolerated.16,17

Although very important, efficacy and safety data from 

clinical trials may not accurately reflect outcomes observed 

in routine clinical practice owing to their study designs and 

stringent inclusion/exclusion criteria. Noninterventional 

studies provide useful complementary information on real-

world effectiveness and safety of treatments when prescribed 

in routine clinical practice and in particular circumstances, for 

example in different geographical regions and in ethnically 

diverse patient populations.

Despite the high COPD prevalence in the Middle East 

and North Africa,4 the BREATHE study reported that in 

these countries COPD is underdiagnosed and inadequately 

treated.18 The present study was designed to assess the effec-

tiveness, treatment satisfaction, and safety of indacaterol and 

other long-acting inhaled bronchodilator therapies in COPD 

patients from the Middle East, Asia, and South Africa.

Methods
study design
This was a 6-month, multicenter, prospective, noninter-

ventional, real-world study, conducted between July 2011 

and January 2014, to assess the effectiveness and safety of 

indacaterol and other inhaled long-acting bronchodilators 

in 12 countries in Asia, the Middle East, and South Africa. 

Therapy was prescribed according to the physician’s judg-

ment and clinical indication based on local prescribing 

information in the respective countries and was independent 

of the decision to include the patient in the study. Enrolled 

patients were observed over 6 months (±4 weeks) with 

recommended data-collection time points at baseline (study 

entry) and at months 1, 3, and 6/end of study. As the study 

was noninterventional, only data originating from routine 

clinical practice were collected, and there was no mandate 

for study-specific patient visits, tests, or monitoring. The 

study was conducted according to the declaration of Helsinki, 

the International Conference on Harmonisation Tripartite 

Guidelines for Good Clinical Practice, the Guidelines for 

Good Pharmacoepidemiology Practices of the International 

Society for Pharmacoepidemiology, and with applicable 

local regulations. The study protocol was approved by local 

ethics committees at participating centers. (Supplementary 

materials S1).

Patients
The study population consisted of male and female patients 

aged $40 years, with mild-to-severe COPD (according to 

the Global initiative for chronic Obstructive Lung Disease 

[GOLD] 2009 strategy document),19 who were symptomatic, 

and were receiving indacaterol or other long-acting broncho-

dilators as monotherapy or in combination. Patients were 

current or ex-smokers with a smoking history of $10 pack-

years. Eligible patients must have been either on 1) newly 

prescribed LABA or tiotropium as monotherapy or in com-

bination, or 2) switched from one LABA to another or from 

a LABA to tiotropium (or vice versa). Patients gave their 

written informed consent for participation in the study.

Patients were not included if they had drug contraindica-

tions, a previous diagnosis of asthma, acute exacerbations 

(requiring antibiotics or hospitalizations) at study entry, 

unwillingness or inability to comply with the study require-

ments, treatment with inhaled corticosteroids (ICS) at study 

entry or within 3 months prior to study entry, or treatment 

with two different LABAs, LABA + ICS, tiotropium + ICS 

or triple therapy (tiotropium + LABA + ICS). However, new 

bronchodilator or ICS treatment could be initiated if required 

by the patient during the study.

Objectives
The objectives were to assess the effectiveness of treatments 

using the clinical COPD questionnaire (CCQ) to measure 

health status, to describe the characteristics of COPD patients 

treated with indacaterol and other long-acting bronchodilators, 

to evaluate patients’ and physicians’ satisfaction with treatment, 

to describe patients’ and physicians’ assessment of the inhaler 

used with indacaterol (Breezhaler®), to evaluate persistence with 

treatment, and to assess safety and tolerability of treatment.

assessments
Health status was measured using the CCQ at baseline and 

end of study or at treatment change if the patient switched 

treatment (last observation carried forward). The CCQ was 

developed for use with COPD patients and comprises ten 

items divided into three domains: symptoms, functional 

state, and mental state. It generates an overall clinical COPD 

control score (as well as domain scores) between 0 (very good 

control) and 6 (extremely poor control). The questionnaire is 

short and easy to administer in the clinical practice setting, 
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as required for a noninterventional study. The instrument has 

been shown to be valid, reliable, and responsive to change 

in COPD patients20,21 and has a minimal clinically important 

difference (MCID) of 0.4 points.22 The 7-day recall version, 

validated in local languages, was used.

Persistence was defined as the percentage of patients 

receiving the treatment prescribed at baseline at each subse-

quent data collection time point until the end of study. Global 

satisfaction with treatment at end of study was recorded by 

patients on a four-point scale; physicians also rated treatment 

satisfaction based on assessment of effectiveness, tolerability, 

and compliance on a four-point scale. The inhaler used with 

indacaterol was assessed by patients as the percentage of 

patients reporting it as being very difficult, difficult, easy, or 

very easy to use, and by physicians in terms of the percentage 

of patients who clearly understood the use of the inhaler, used 

the device correctly but required further explanation, needed 

to have a number of technical points reviewed, and needed 

to have the use of the device explained again.

Safety and tolerability of treatment were assessed by 

patient- and physician-reported adverse events and serious 

adverse events, and the percentage of patients with adverse 

events and serious adverse events was determined.

Data were collected using paper case report forms 

designed for the study.

statistical analyses
Data from studies across 12 countries (Bahrain, Egypt, India, 

Indonesia, Kuwait, Lebanon, Oman, Philippines, South Africa, 

Taiwan, Thailand, and the United Arab Emirates), conducted 

under one umbrella protocol, were pooled. The sample size 

for each country was based on the feasible numbers of patients 

treated with the respective drugs, rather than on statistical 

considerations; a ratio of 2:1 (indacaterol:other long-acting 

bronchodilators) was planned. The sample size calculation was 

set to test the primary endpoint, CCQ (end of study vs baseline 

in each arm; within-treatment comparisons) with a standard 

deviation estimated at 1.0 point.23 The precision was expressed 

in terms of the width of the 95% confidence interval.

The estimated CCQ total score precision was calculated 

for the respective sample sizes of each country. Changes from 

baseline in the CCQ total and domain scores were analyzed 

by a two-sided t-test; a P-value ,0.05 indicates a significant 

difference from baseline. If no CCQ value was available at 

end of study, then the last postbaseline observation was carried 

forward. Differences between treatments were not analyzed.

Two populations were defined for analysis. The full 

analysis set comprised all patients who started treatment. The 

per-protocol population comprised the full analysis set, but 

excluded patients who deviated from the protocol-specified 

criteria of age $40 years or baseline forced expiratory vol-

ume in 1 second (FEV
1
)/forced vital capacity (FVC) ,70%. 

The CCQ analysis was performed on the per-protocol popu-

lation. Where ICS treatment was initiated during the study, 

additional CCQ assessments were carried out at the time of 

medication change; the study did not evaluate effectiveness 

postinitiation of ICS for these patients. Thus the effectiveness 

analysis is based on the population without ICS. All other 

analyses are based on the full analysis set, including patients 

treated with ICS during the study.

Results
Data were analyzed from 1,710 patients from 12 countries 

(Table 1). Indacaterol was most commonly used in the 

Table 1 Participating patients (n, %) by country and treatment

Indacaterol 
(n=1,179)

Indacaterol + tiotropium 
(n=167)

Other LABA 
(n=68)

Tiotropium 
(n=271)

Other LABA + tiotropium 
(n=25)

Total 
(N=1,710)

egypt 103 (8.7) 32 (19.2) 7 (10.3) 14 (5.2) 22 (88.0) 178 (10.4)
India 34 (2.9) 88 (52.7) 0 0 0 122 (7.1)
Indonesia 22 (1.9) 0 0 12 (4.4) 0 34 (2.0)
Middle east 844 (71.6) 43 (25.7) 61 (89.7) 184 (67.9) 3 (12.0) 1,135 (66.4)

lebanon 678 (57.5) 25 (15.0) 54 (79.4) 139 (51.3) 3 (12.0) 899 (52.6)
Bahrain 20 (1.7) 11 (6.6) 0 3 (1.1) 0 34 (2.0)
United arab emirates 114 (9.7) 0 1 (1.5) 38 (14.0) 0 153 (8.9)
Oman 22 (1.9) 0 6 (8.8) 2 (0.7) 0 30 (1.8)
Kuwait 10 (0.8) 7 (4.2) 0 2 (0.7) 0 19 (1.1)

Philippines 40 (3.4) 0 0 9 (3.3) 0 49 (2.9)
Taiwan 70 (5.9) 3 (1.8) 0 24 (8.9) 0 97 (5.7)
Thailand 61 (5.2) 0 0 26 (9.6) 0 87 (5.1)
south africa 5 (0.4) 1 (0.6) 0 2 (0.7) 0 8 (0.5)

Abbreviation: laBa, long-acting β2-agonist.
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Middle East/Lebanon, while indacaterol + tiotropium was 

most commonly used in India. Most of the “other LABA” use 

(generally formoterol) occurred in the Middle East/Lebanon, 

as was the case for tiotropium. The majority of the use of 

“other LABA + tiotropium” (mostly concurrent formoterol 

and tiotropium) occurred in Egypt.

Of the 1,710 patients analyzed, 1,535 (90%) completed the 

study. Most discontinuations (n=129/175; 74%) were due to 

patients being lost to follow-up, other reasons included with-

drawal of consent, adverse events, unsatisfactory therapeutic 

effect, death, protocol deviations, the condition no longer requir-

ing the study drug, administrative problems, or missing data.

Patient demographics and baseline characteristics are 

shown in Table 2. Spirometry was available for approxi-

mately half of the total patients, as the preexisting diagnosis 

of COPD (according to GOLD 2009) did not have to be 

confirmed before study enrollment. Most patients (n=1,337; 

78%) had GOLD Stage II airflow limitation, as reported by 

the study physician, and the mean rate of exacerbations in the 

year prior to enrollment was 1.8. The two concurrent bron-

chodilator treatment groups contained the highest proportions 

of patients with severe/very severe airflow limitation (46% 

and 24% vs 12%–15% in other treatment groups) and had 

the worst overall CCQ scores at baseline (mean 2.7 and 3.3 

vs 2.2–2.4 in other treatment groups).

Overall, 40% (n=677/1,710) of patients had switched 

treatment at baseline, prior to study entry, generally for 

reasons of insufficient disease control (77% of switched 

patients; n=520/677).

Efficacy
The overall CCQ score improved significantly from base-

line in all treatment groups (all P,0.0001; Figure 1). In 

each case, the level of improvement exceeded the MCID of 

0.4 points. A similar pattern of significant improvements was 

observed for scores in the individual domains (symptoms, 

functional state, and mental state) in each treatment group 

(Figure S2).

Persistence with the assigned treatment to end of study 

was .80% for all treatments except for the indacaterol + 

tiotropium combination, for which 66% of patients were 

persistent. Overall, 78% of patients were satisfied/very 

satisfied with their current treatment (Figure 2). In terms of 

physicians’ opinions (Figure 3), the effectiveness of treat-

ment was rated good/very good for 76% of patients, the 

tolerability of treatment was rated good/very good for 79%, 

and the adherence to treatment was judged good/very good 

in 78% of patients.

The inhaler used with indacaterol was rated as easy/very 

easy to use by the majority of patients receiving indacaterol 

either as monotherapy (n=1,008; 85%) or concurrently with 

tiotropium (n=113; 68%) (Figure 4). Most physicians con-

sidered the use of this device to be clearly understood by 

their patients when receiving indacaterol as monotherapy 

(n=918; 78%) or concurrently with tiotropium (n=105; 63%) 

(Figure 5).

safety
Adverse events were reported by 15% of all patients, rang-

ing from 10% to 36% across the treatments. Cough was the 

most commonly reported adverse event (n=68; 4% of total 

patients; Table 3). Serious adverse events were reported by 

1.5% of all patients (Table 3). Five patients died during the 

study; four from the indacaterol treatment group (myocar-

dial infarction, paracetamol overdose, prostate cancer, and 

sudden death) and one from the tiotropium group (reason 

unknown). Ten patients discontinued treatment because of 

adverse/serious adverse events.

Discussion
Despite the high prevalence of COPD in this geographical 

region, little is known about disease management and treat-

ment in these countries. Data from the BREATHE study 

suggest that as few as 29% of COPD patients in the Middle 

East and North Africa receive respiratory treatment and that 

only 54% of those receive β
2
-agonists, anticholinergics, 

and/or ICS.18 This large, noninterventional study is the first to 

evaluate the effects of long-acting bronchodilators in real-life 

clinical practice in a diverse region of 12 countries, nearly 

all from the Middle East and Asia. Most patients (83%) had 

mild or moderate airflow limitation (GOLD Stages I and II), 

although the frequency of exacerbations appears higher than 

that reported in clinical trials in patients with more severe 

disease,24,25 and this may be reflected in the moderately high 

baseline CCQ scores.26 The mean baseline scores would cat-

egorize the patients as having “more symptoms” according to 

the current GOLD model for patient risk assessment, which 

states an approximate CCQ cutoff value of 1.0–1.5 points.2

Indacaterol and other long-acting bronchodilators 

improved health status in these patients, as shown by reduc-

tions from baseline in the overall and individual CCQ scores, 

by a level greater than the MCID. They were also regarded 

as effective treatments by most patients and physicians. The 

change from baseline CCQ score was numerically greatest 

in the concurrent indacaterol/tiotropium treatment group 

compared with all other subgroups. Although the differences 
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Figure 1 Changes from baseline in CCQ overall score.
Notes: Data are mean ± standard error. last observation was carried forward. all P,0.0001 for change in CCQ overall score from baseline to end of study.
Abbreviations: CCQ, clinical COPD questionnaire; laBa, long-acting β2-agonist.

Figure 2 Patient satisfaction with current treatment at end of study.
Notes: aPatients who changed treatment during the observational period; treatment satisfaction was assessed until the time of treatment change in these patients. 
Abbreviation: laBa, long-acting β2-agonist.

between treatments were not subject to formal statistical 

analysis, and patient numbers in this group were small, this 

interesting observation seems to be validated by a recent 

study evaluating the efficacy of combination LABA/LAMA 

treatments.27 However, the concurrent indacaterol/tiotropium 

treatment in the present study also attracted the lowest rat-

ings for patient and physician satisfaction compared with the 

other subgroups, for reasons that are unknown but may have 

involved the need to use two different inhalers.

The inhaler used with indacaterol was rated as easy/

very easy to use by 85% of patients using indacaterol as 

monotherapy and by 68% using it with concurrent tiotropium, 

perhaps again because patients found two inhalers harder to 

manage. Physicians also rated the inhaler highly in terms of 

how well patients understood its use. This was shown previ-

ously by Chapman et al28 who reported that 81% of patients 

used the indacaterol inhaler without a critical error on the first 

day of use, compared with 70% of patients when they used 

the single-dose, dry-powder inhaler for tiotropium. Addi-

tionally, in that study, significantly more patients chose the 

indacaterol inhaler as their preferred inhaler to use on a daily 

basis (61% of patients vs 31% for the tiotropium device).28  

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


International Journal of COPD 2015:10 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

2115

real-world evaluation of indacaterol in COPD

Figure 3 Physician satisfaction with current treatment at end of study.
Note: Patients who changed treatment cohort during the observational period were not included in the analysis.
Abbreviation: laBa, long-acting β2-agonist.

Figure 4 Patient assessment of ease of use of indacaterol inhaler at end of study.
Notes: aPatients who changed treatment during the observational period; inhaler ease of use was assessed until the time of treatment change in these patients.

In a study of patients’ and physicians’ preferences for inhaler 

devices, ease-of-use was reported by 66% of patients as the 

most important attribute for an inhaler.29

Indacaterol and other long-acting bronchodilators had 

acceptable safety and tolerability profiles. The only possible 

exception was in the “other LABA + tiotropium” group, 

where the frequency of adverse events was notably higher, 

but the number of patients was small, and so it may be a 

random finding. While adverse event reporting procedures 

were standardized across the different participating coun-

tries, the difference may reflect national variations (most of 

the patients in this treatment group were from Egypt) rather 

than any real safety differences. The treatments evaluated in 

this study have all previously been shown in clinical trials 

to have acceptable safety and tolerability profiles that were 

comparable with placebo data.17

Randomized clinical trials provide most of the scientific 

evidence to guide treatment recommendations and decisions. 

However, one study suggests that patients included in COPD 

clinical trials may represent only 17% of the real-life COPD 

patient population,30 which makes it difficult to extrapolate 

clinical trial data to real-life prescribing and outcomes. Real-

life studies have an increasingly valuable role in respiratory 

medicine, to complement the results from clinical studies.31 
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Figure 5 Physician assessment of indacaterol inhaler ease of use at end of study. 
Note: Patients who changed treatment cohort during the observational period were not included in the analysis.

Table 3 Patients (n, %) with aes and saes

Indacaterol (n=1,179) Indacaterol + 
tiotropium (n=167)

Other LABA 
(n=68)

Tiotropium 
(n=271)

Other LABA + 
tiotropium (n=25)

Total 
(N=1,710)

Total aes, n (%) 183 (15.5) 16 (9.6) 10 (14.7) 43 (15.9) 9 (36.0) 261 (15.3)
number (%) of patients with most frequent aes (occurring in $3.0% of patients in any group)

Cough 50 (4.2) 7 (4.2) 3 (4.4) 8 (3.0) 0 68 (4.0)
COPD worsening 17 (1.4) 1 (0.6) 2 (2.9) 3 (1.1) 4 (16.0) 27 (1.6)
Productive cough 7 (0.6) 0 0 2 (0.7) 1 (4.0) 10 (0.6)
Dyspepsia 3 (0.3) 0 1 (1.5) 1 (0.4) 2 (8.0) 7 (0.4)
headache 5 (0.4) 0 0 1 (0.4) 1 (4.0) 7 (0.4)
lrTI 2 (0.2) 2 (1.2) 0 1 (0.4) 1 (4.0) 6 (0.4)
Infection 4 (0.3) 0 0 0 1 (4.0) 5 (0.3)
Chest pain 2 (0.2) 0 1 (1.5) 0 1 (4.0) 4 (0.2)
Tonsillitis 1 (0.1) 0 0 0 2 (8.0) 3 (0.2)
Diarrhea 1 (0.1) 0 0 0 1 (4.0) 2 (0.1)

Discontinuation due to 
ae/sae, n (%)

5 (0.4) 0 0 5 (1.8) 0 10 (0.6)

saes, n (%) 15 (1.3) 4 (2.4) 0 7 (2.6) 0 26 (1.5)
Deaths, n (%) 4 (0.3) 0 0 1 (0.4) 0 5 (0.3)

Abbreviations: ae, adverse event; COPD, chronic obstructive pulmonary disease; laBa, long-acting β2-agonist; lrTI, lower respiratory tract infection; sae, serious 
adverse event.

To date, several small observational studies of indacaterol 

treatment in COPD patients have been conducted and have 

reported results broadly consistent with our findings. A study 

of 28 outpatients in Japan showed indacaterol to be effec-

tive and well tolerated; all participants found the indacaterol 

inhaler easy to use.32 In the UK, a small cohort of patients 

who were not well controlled on current therapy (ICS-based 

in 8 of 15 patients) fared better in terms of exacerbations and 

health status after switching to indacaterol alone or in combi-

nation with tiotropium.33 Another small study in 23 Japanese 

patients found improved physical activity in patients who 

received indacaterol for 4 weeks.34 In comparison with these 

studies, our own study is notable both for its size and for the 

diverse region covered.

Although the study included patients from 12 countries, 

the majority were from the Middle East, notably Lebanon, 

and Egypt. Our results will therefore be more specific to these 

two countries rather than to all countries involved with the 

study. In future studies, it may be more appropriate to stratify 

enrollment by country according to the population size and 

COPD prevalence in each country.

It should be noted that the intended ratio of 2:1 for patients 

on indacaterol:other long-acting bronchodilators was not 

achieved in this real-life study. However, as the study was 
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not designed for between-group comparisons but for within-

treatment comparisons (end of study vs baseline), we did not 

feel that this imbalance would influence the study results.

A small number of never-smokers (1% of total) were 

enrolled in the study despite the requirement for patients 

to have a minimum smoking history. These patients were 

included because they had been diagnosed by the treating 

physicians as having COPD. While exposure to tobacco 

smoke is a strong risk factor for COPD, exposure to smoke 

from home cooking and indoor fuels, and to occupational 

dust and chemicals and air pollution, are also important 

contributory factors to the disease.2,5

This study was designed and conducted when COPD 

severity was determined solely by airflow limitation, accord-

ing to the 2009 version of GOLD. Since 2011, GOLD has 

recommended that patients are assessed in terms of exacerba-

tion risk according to airflow limitation, symptom severity, 

and history of exacerbations.2 Some of the patients in the 

present study with more severe airflow limitation may have 

approximated to the current higher-risk GOLD groups, for 

which the GOLD-recommended first choice treatments are 

ICS + LABA + LAMA, ICS + LABA, or LAMA.2 Treat-

ments in this study were given according to local prescribing 

information and at the discretion of the treating physician, 

independently of the inclusion of the patients in the study. 

Patients treated with ICS at study entry, or within 3 months 

prior to study entry, were not eligible for inclusion; how-

ever, ICS treatment could have been initiated during the 

study, if the treating physician felt that it was required. 

Furthermore, combinations of long-acting bronchodilators 

are listed as alternative choices in the current GOLD treat-

ment recommendations,2 and baseline data show that these 

treatments were being given appropriately to patients with 

more severe disease, in terms of both airflow limitation and 

symptoms, compared with the other treatment groups.

It should also be noted that exacerbations were not 

recorded during the study period as they were not an endpoint 

in the study. This may be a limitation of the study as the 

possibility of an exacerbation coinciding with the patient’s 

visit for assessment of CCQ scores, and therefore potentially 

impacting the CCQ scores, cannot be excluded.

In conclusion, the present results support previous find-

ings from randomized controlled clinical trials demonstrating 

the efficacy and safety of indacaterol and build on these in 

a geographical region that has been sparsely studied thus 

far. In a real-world setting, indacaterol and other long-

acting bronchodilators provided a substantial and clinically 

important improvement in health status, and the indacaterol 

treatment and inhaler were well received by both patients 

and physicians.
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Figure S2 Change from baseline in CCQ (A) symptoms score, (B) functional state score and (C) mental state score.
Notes: Data are mean ± standard error. last observation was carried forward. all P,0.0001 for change in CCQ from baseline to end of study. Per-protocol population.
Abbreviations: CCQ, clinical COPD questionnaire; laBa, long-acting β2-agonist.
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