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Real-world Safety and Efficacy of Indacaterol Maleate in
Patients with Chronic Obstructive Pulmonary Disease:

Evidence from the Long-term Post-marketing
Surveillance in Japan

Tomoko Taniguchi, Dong Wang, Hajime Yoshisue, Makoto Nagasaki and Takayoshi Sasajima

Abstract:
Objective Evidence concerning the safety and efficacy of indacaterol maleate in a real-life setting is lim-

ited. The objective of this post-marketing surveillance was to evaluate the real-life safety and efficacy of in-

dacaterol maleate in Japanese patients with chronic obstructive pulmonary disease (COPD).

Methods This was a 52-week post-marketing surveillance conducted between April 2012 and December

2018. The safety endpoints included the incidence of adverse events (AEs), serious adverse events (SAEs),

and adverse drug reactions (ADRs). The efficacy endpoints included the physician-reported global evaluation

of treatment effectiveness (GETE), change from baseline in the COPD assessment test (CAT) results, forced

vital capacity (FVC), forced expiratory volume in 1 second (FEV1), and %FEV1 following 4, 12, 26, and 52

weeks of indacaterol administration.

Results Of the 1,846 enrolled patients, 1,726 were included in the safety and efficacy analyses. The mean

age of the patients was 72.5 years old. Cough, pneumonia and COPD worsening were the most common AEs

reported, while pneumonia (1.04%) was the most common SAE, and cough (1.68%) was the most common

ADR. GETE showed that 69.70% of patients achieved an excellent/good/moderate response following inda-

caterol treatment. The CAT score decreased, and lung function parameters (FVC, FEV1 and %FEV1) im-

proved across all the COPD stages following treatment with indacaterol.

Conclusion Indacaterol showed a favorable safety and tolerability profile in Japanese patients with COPD

without new safety signals observed in real-life settings. These findings demonstrated that indacaterol is an

effective maintenance treatment in real-life practice for Japanese patients with COPD.
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Introduction

Chronic obstructive pulmonary disease (COPD) is charac-

terized by persistent airflow limitation and respiratory symp-

toms, including dyspnea, cough, and sputum production, re-

sulting in increased morbidity and a poor quality of life (1).

Globally, COPD affects more than 10% of subjects over 40

years old and became the third leading cause of death by

2010 (2). In 2016, the Global Burden of Disease Study and

the World Health Organization reported COPD prevalence of

251 million worldwide (3). The disease accounts for ap-

proximately 5% of deaths worldwide with 3.17 million

deaths reported in 2015 (3).

The NIPPON epidemiology study reported that, in Japan,

the prevalence of COPD is 8.6% in people �40 years

old (4). Higher prevalence rates of 10.3% and 22% were ob-

served in patients �60 years old and those with a history of

smoking or respiratory symptoms, respectively (5, 6). COPD

is also associated with a significant economic and societal
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burden. The Continuing to Confront COPD survey, which

estimated the economic impact of COPD across 12 coun-

tries, reported that the average annual cost per patient (the

combined direct and indirect cost) with moderate-to-severe

COPD is US$9,893 in Japan (7). The mean annual costs of

healthcare resource use per patient in those <65 and �65

years old was reported to be US$4,389 and US$4,678, re-

spectively, while the costs due to productivity loss were US

$52,870 and US$30,187, respectively (5).

Bronchodilators, including long-acting β2-agonists (LA-

BAs) and long-acting muscarinic antagonists (LAMAs), re-

main the mainstay treatment options for the management of

COPD (1). Indacaterol is the first approved LABA, provid-

ing 24-h bronchodilation with once-daily dosing in patients

with COPD. Indacaterol induces bronchodilation through the

activation of adenylyl cyclase resulting in increased intracel-

lular calcium and direct relaxation of airway smooth mus-

cles. It was approved by the European Medicines Agency at

doses of 150 and 300 μg in 2009, followed by approval by

the United States Food and Drug Administration and Japan’s

Ministry of Health, Labor and Welfare in 2011 at doses of

75 and 150 μg, respectively (8).

Several randomized studies performed in patients with

moderate-to-severe COPD have shown that indacaterol im-

proved the symptoms, lung function, and quality of life; re-

duced the use of rescue medications; and was well tolerated

with an acceptable safety profile (9-13). The efficacy and

safety of indacaterol have also been evaluated in Asian

populations, including those in Japan (14, 15). However,

these studies were performed with stringent inclusion/exclu-

sion criteria that do not necessarily reflect the conditions in

real-life practice. In addition, the majority of patients en-

rolled in a range of randomized controlled trials (RCTs) on

indacaterol were from Western societies and showed marked

phenotypic differences from their Asian counterparts (16).

For example, Japanese patients tend to be older and have

fewer exacerbations, fewer cardiovascular diseases and car-

diac deaths, a lower average body mass index (BMI), and a

more varied co-morbidity spectrum than Western pa-

tients (16, 17), suggesting the need to evaluate indacaterol

use in Japanese patients with COPD.

Furthermore, some studies have reported that LABAs

have the potential to increase the heart rate and can induce

some class-related side effects, including palpitations, trem-

ors, muscle spasm, and prolongation of the QTc inter-

val (1, 18). However, limited evidence is available concern-

ing the safety and efficacy of indacaterol maleate in a real-

life setting in Japan.

This post-marketing surveillance was conducted to meet

the local regulatory requirements and to evaluate the long-

term safety in terms of adverse events (AEs), serious ad-

verse events (SAEs), adverse drug reactions (ADRs), and ef-

ficacy of indacaterol maleate in Japanese patients with

COPD.

Materials and Methods

Study design and patient population

This post-marketing surveillance was a 52-week multicen-

ter, non-comparative, single-arm observational study con-

ducted between April 2012 and December 2018 in accor-

dance with the Good Post-Marketing Study Practice (19),

with a protocol agreed upon in consultation with the Japa-

nese Pharmaceutical and Medical Devices Agency (PMDA),

and as such, informed consent was not mandated nor ob-

tained.

Patients �18 years old with physician-diagnosed COPD

with no prior use of indacaterol maleate and using it for the

first time for the relief of COPD symptoms were included.

Data on baseline demographics and clinical characteristics

were collected at the start of indacaterol administration us-

ing case report forms (CRFs) with an electronic data capture

system. Data on indacaterol administration, prior medica-

tions, and other concomitant therapies for COPD and related

comorbidities/complications were also recorded in the CRFs.

Endpoints

The safety endpoints included the incidence of AEs,

SAEs, and ADRs. An AE was defined as any unfavorable

and unintended sign (including an abnormal laboratory find-

ing), symptom, or disease occurring after the start of the

study medication. The AEs suspected by the investigator to

be related to the study medication were classified as ADRs.

AEs and ADRs were monitored throughout the 52-week ob-

servation period. The ADRs of special interest (priority vari-

ables) were categorized as cardio- and cerebrovascular

(CCV) events and post-inhalation cough. In addition to the

analysis in the overall safety population, a subgroup analysis

on the occurrence of ADRs by age category was also per-

formed. AEs were classified based on the Medical Diction-

ary for Regulatory Activities (MedDRA/J) version 21.0 clas-

sification criteria (20).

The efficacy endpoints included assessment of symptoms

by COPD assessment test (CAT), the lung function by

forced vital capacity (FVC), forced expiratory volume in 1

second (FEV1), and %FEV1 and a physician-reported global

evaluation of treatment effectiveness (GETE). GETE was

measured on a 5-point scale of “excellent,” “good,” “moder-

ate,” “poor,” and “worsening,” with scores of excellent and

good considered to indicate an effective response (21). In

this surveillance, a moderate GETE rating (slight improve-

ment) was also considered to indicate an effective response.

The CAT and lung function assessments were conducted at

the start of indacaterol administration and at Weeks 4, 12,

26, and 52 following indacaterol treatment in the overall

population and in patients classified by COPD stage.

Statistical analyses

Descriptive statistics were used to present the data of this
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Figure　1.　Patient disposition. *Patients with multiple reasons for exclusion from the safety analysis 
population and the efficacy analysis population were counted once for each of the reasons for exclu-
sion. CRF: case report form

analysis. Categorical variables were presented as the fre-

quency and respective percentage. Continuous variables

were presented as the mean and standard deviation. The tar-

get sample size of 1,500 patients would provide 95% power

to detect AEs occurring at an incidence of 0.2%. For com-

parisons among groups, a t-test was used for unpaired con-

tinuous data; Fisher’s exact test was used for unpaired nomi-

nal data, and a paired t-test for paired continuous data for

comparisons between two groups. The Mann-Whitney U test

was used for the comparison of unpaired ordinal data of

three or more groups (exception: Fisher’s exact test was

used when the analysis resulted in a 2×2 contingency). The

level of significance was 5% in 2-tailed hypothesis tests.

Analyses were performed using the Statistical Analysis Soft-

ware (SAS) program, version 9.2 (SAS Institute, Cary,

USA).

Two populations were defined for the analysis. The safety

population excluded the patients lost to follow-up or who

participated in a clinical study of an unapproved drug, who

did not receive indacaterol during the observation period, or

who did not register within the registration period (i.e., 14

days from the start of indacaterol administration). Patients

with efficacy evaluation data that were missing or not re-

corded were excluded from the efficacy population. All pa-

tients in the safety analysis population were included in the

efficacy analysis population.

Results

Patient disposition

In total, 1,846 patients were enrolled from 398 sites by

the end of the investigation period (December, 2018), and

the CRF data were locked for 1,764 of the enrolled patients.

Of these, 38 patients were excluded, leaving 1,726 patients

in the safety and efficacy analysis population (Fig. 1).

Demographics and clinical characteristics

The mean age of the population at the start of indacaterol

administration was 72.5 years old. The majority of patients

were men (84.76%), and elderly patients �65 years old ac-

counted for 82.16% of the subjects. The mean COPD dura-

tion was 3.65 years. Patients with stage II accounted for a

higher proportion (42.93%) than other COPD stages (22).

Approximately 39.0% of patients were receiving a LAMA

as a prior medication for COPD (Table 1).

Safety assessments

Incidence of AEs and SAEs
AEs occurred in 207 patients with an incidence of

11.99%. Cough, pneumonia, and COPD were AEs that oc-

curred with an incidence of �1% in the safety population.

SAEs occurred in 73 patients (4.23%), with pneumonia be-

ing the most common SAE (1.04%) (Table 2).

Incidence of ADRs and serious ADRs
ADRs were reported in 74 patients with an incidence of

4.29%. Cough was the most common ADR, with a reported

incidence of 1.68%, followed by urticaria and supraventricu-

lar extra-systoles (0.29% and 0.23%, respectively). COPD

exacerbation was a serious ADR reported in one patient that

led to discontinuation of the treatment (Table 3).

Incidence of ADRs by age group
The risk ratio for ADRs in patients 75 to <85 years old

compared with those in the age range of 65 to <75 years old

was 0.5742 [95% confidence interval (CI): 0.3320-0.9929].

The most common ADRs in patients 75 to <85 years old

were cough (0.96%), supraventricular extra-systoles (0.48%),

and oropharyngeal pain (0.32%). There was no marked dif-

ference in the ADR incidence between patients 65 to <75

years old and younger patients (Table 4; Supplementary ma-
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Table　1.　Baseline Demographics and Clinical Characteristics (Safety Population).

Characteristic Safety population (n=1,726)

Gender, n (%)
Male 1,463 (84.76)

Female 263 (15.24)

Age, mean±SD, years 72.5±9.37

Age category, n (%)
<45 years 18 (1.04)

≥45-<55 years 48 (2.78)

≥55-<65 years 242 (14.02)

≥65-<75 years 660 (38.24)

≥75-<85 years 624 (36.15)

≥85 134 (7.76)

Weight, mean±SD, kg (n=1,484) 57.81±10.932

BMI, mean±SD, kg/m2(n=1,450) 21.96±3.559

Smoking history, n (%)
Non-smokers 178 (10.31)

Current smokers 354 (20.51)

Ex-smokers 1,062 (61.53)

Unknown 132 (7.65)

COPD duration, mean±SD, years (n=890) 3.650±3.9365

COPD type, n (%)
Emphysematous 1,280 (74.16)

Non-emphysematous 295 (17.09)

Not assessable 151 (8.75)

COPD stage [22]*, n (%)
Stage I 411 (23.81)

Stage II 741 (42.93)

Stage III 353 (20.45)

Stage IV 96 (5.56)

Not assessable 125 (7.24)

Dyspnea severity†, n (%)
Grade 0 149 (8.63)

Grade 1 586 (33.95)

Grade 2 359 (20.80)

Grade 3 169 (9.79)

Grade 4 51 (2.95)

Unknown 412 (23.87)

Comorbidities, n (%) 1,124 (65.12)

Bronchial asthma 267 (15.47)

CCV disorder 255 (14.77)

Renal disorder 36 (2.09)

Hepatic disorder 60 (3.48)

Others 1,009 (58.46)

Prior medications for COPD, n (%) 1,038 (60.14)

SAMA 5 (0.29)

LAMA 673 (38.99)

SABA 65 (3.77)

LABA 171 (9.91)

ICS 87 (5.04)

Corticosteroids (oral or injected) 37 (2.14)

ICS/LABA 136 (7.88)

LABA/LAMA 1 (0.06)

Others 463 (26.83)

*COPD stages were defined following the JRS Guidelines for the management of Chronic Obstructive 

Pulmonary Disease, Ver. 3. †Dyspnea severity was determined following the revised British Medical 

Research Council dyspnea scale.

BMI: body mass index, CCV: cardio- and cerebrovascular event, COPD: chronic obstructive pulmonary 

disease, ICS: inhaled corticosteroid, JRS: Japanese Respiratory Society, LABA: long-acting β2-agonist, 

LAMA: long-acting muscarinic antagonist, SABA: short-acting β2-agonist, SAMA: short-acting musca-

rinic antagonist, SD: standard deviation
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Table　2.　Incidence of Adverse Events and Serious Adverse Events (Safety Population, n=1,726).

System organ class Preferred term Adverse events, n (%) Serious adverse events, n (%)

Total 207 (11.99) 73 (4.23)

Infections and infestations 37 (2.14) 22 (1.27)

Pneumonia 21 (1.22) 18 (1.04)

Neoplasms benign, malignant and unspecified including cysts and polyps 14 (0.81) 11 (0.64)

Blood and lymphatic system disorders 1 (0.06) 1 (0.06)

Immune system disorders 2 (0.12) -

Endocrine disorders 2 (0.12) -

Metabolism and nutrition disorders 4 (0.23) 3 (0.17)

Psychiatric disorders 5 (0.29) -

Nervous system disorders 10 (0.58) 6 (0.35)

Eye disorders 1 (0.06) -

Cardiac disorders 35 (2.03) 9 (0.52)

Vascular disorders 7 (0.41) 3 (0.17)

Respiratory, thoracic and mediastinal disorders 79 (4.58) 24 (1.39)

Cough 29 (1.68) -

COPD 18 (1.04) 10 (0.58)

Gastrointestinal disorders 19 (1.10) 5 (0.29)

Hepatobiliary disorders 3 (0.17) 1 (0.06)

Skin and subcutaneous tissue disorders 11 (0.64) -

Musculoskeletal and connective tissue disorders 3 (0.17) -

Renal and urinary disorders 8 (0.46) 2 (0.12)

Reproductive system and breast disorders 1 (0.06) -

General disorders and administration site conditions 7 (0.41) 3 (0.17)

Investigations 13 (0.75) -

Injury, poisoning and procedural complications 6 (0.35) 3 (0.17)

Multiple episodes of an event in the same patient were counted only once in the number of patients with the event. AEs were reported following the 

MedDRA/J version 21.0.

AEs are shown by preferred term for those occurring in ≥1% of the population.

AE: adverse events, COPD: chronic obstructive pulmonary disease

terial 1); however, older patients appear to have a reduced

risk, reaching significance in the 75-to-<85-year-old age

group.

Incidence of cardio- and cerebrovascular adverse
events

In the safety population, CCV AEs occurred in 48 pa-

tients (2.78%), with supraventricular systoles and ventricular

extra-systoles reported in 0.52% and 0.41% of patients, re-

spectively (Supplementary material 2). CCV ADRs occurred

in 16 (0.93%) patients. No CCV ADR was serious, as per

investigator judgment. In patients with a history of CCV

disorders, the incidence rates of CCV AEs and ADRs per

1,000-patient years were 74.68 and 37.06, respectively. The

incidence rates of CCV AEs and ADRs were higher in pa-

tients with �2 CCV risk factors at baseline than in those

with 0 or 1 CCV risk factor at baseline (Table 5).

Adverse drug reactions of cough
ADRs of cough occurred in 29 patients with an incidence

of 1.68%. In more than half of these patients (16 patients),

cough occurred within 5 minutes following indacaterol ad-

ministration. In four of the patients, post-inhalation cough

occurred following five minutes of indacaterol administra-

tion, while it was unknown in nine of the patients. No seri-

ous ADRs of cough were observed.

Efficacy assessments

Treatment response (GETE)
In total, 69.70% (95% CI: 67.47-71.86%) of patients re-

ceiving indacaterol achieved an effective response, based on

GETE, in the overall efficacy population. A higher response

rate was observed in patients with COPD stage I [72.75%

(95% CI: 68.17-77.00%)], stage II [70.99% (95% CI: 67.57-

74.23%)] and stage III [69.41% (95% CI: 64.31-74.17%)]

than in those with stage IV [59.38% (95% CI: 48.87-

69.29%)].

CAT score change from baseline
In the overall population, CAT score decreased (improve-

ment in symptoms) following treatment with indacaterol.

Decrease in the CAT score was seen by the first assessment

at Week 4 and continued throughout the observation period

until Week 52 (Fig. 2i). Similar to the overall population, a

decrease in CAT score was observed irrespective of the dis-

ease severity at baseline (Fig. 2ii).

Lung function parameters
The mean FVC, FEV1, and %FEV1 had improved follow-

ing treatment with indacaterol by Week 4, and improvement

continued until Week 52 in the overall population. Improve-

ment in the lung function parameters (FVC, FEV1, and %
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Table　3.　Incidence of Adverse Drug Reactions and Serious Adverse Drug Reactions 
(Safety Population, n=1,726).

System organ class Preferred term Adverse drug reactions, n (%)

Total 74 (4.29)

Psychiatric disorders 1 (0.06)

Insomnia 1 (0.06)

Nervous system disorders 2 (0.12)

Dysgeusia 1 (0.06)

Hypoesthesia 1 (0.06)

Cardiac disorders 12 (0.70)

Supraventricular extra-systoles 4 (0.23)

Palpitations 3 (0.17)

Ventricular extra-systoles 3 (0.17)

Atrial fibrillation 1 (0.06)

Atrioventricular block first degree 1 (0.06)

Bundle branch block left 1 (0.06)

Left-ventricular hypertrophy 1 (0.06)

Vascular disorders 1 (0.06)

Hypertension 1 (0.06)

Respiratory, thoracic and mediastinal disorders 38 (2.20)

Cough 29 (1.68)

Oropharyngeal discomfort 3 (0.17)

Oropharyngeal pain 3 (0.17)

Dyspnea 2 (0.12)

Chronic obstructive pulmonary disease 1 (0.06)

Nasal discomfort 1 (0.06)

Gastrointestinal disorders 5 (0.29)

Abdominal pain upper 1 (0.06)

Constipation 1 (0.06)

Diarrhea 1 (0.06)

Dry mouth 1 (0.06)

Dyspepsia 1 (0.06)

Stomatitis 1 (0.06)

Skin and subcutaneous tissue disorders 8 (0.46)

Urticaria 5 (0.29)

Eczema 2 (0.12)

Rash 1 (0.06)

Musculoskeletal and connective tissue disorders 2 (0.12)

Muscle spasms 2 (0.12)

Renal and urinary disorders 1 (0.06)

Pollakiuria 1 (0.06)

General disorders and administration site conditions 1 (0.06)

Peripheral swelling 1 (0.06)

Investigations 6 (0.35)

Electrocardiogram QT prolonged 2 (0.12)

Blood pressure increased 1 (0.06)

Electrocardiogram abnormal 1 (0.06)

Electrocardiogram ST segment depression 1 (0.06)

Heart rate increased 1 (0.06)

Electrocardiogram T wave abnormal 1 (0.06)

System organ class Preferred term Serious adverse drug reactions, n (%)

Total 1 (0.06)
Respiratory, thoracic and mediastinal disorders 1 (0.06)

COPD exacerbation 1 (0.06)

Multiple episodes of an event in the same patient were counted only once in the number of patients with the 

event. Adverse events were reported following the MedDRA/J version 21.0.

COPD: chronic obstructive pulmonary disease
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Table　4.　Incidence of ADRs by Age Category (Safety Population, n=1,726).

Items
Age category (years)

<45 ≥45 to <55 ≥55 to <65 ≥65 to <75 ≥75 to <85 ≥85

Number of patients, n 18 48 242 660 624 134

Patients with ADRs, n (%) 1 (5.56) 3 (6.25) 13 (5.37) 35 (5.30) 19 (3.04) 3 (2.24)

Risk ratio 1.0476 1.1786 1.0130 Reference 0.5742 0.4222

95% CI 0.1518 to 7.2308 0.3761 to 3.6929 0.5453 to 1.8818 - 0.3320 to 0.9929 0.1318 to 1.3526

Type of ADR by System Organ Class, n (%)
Psychiatric disorders - - - 1 (0.15) - -

Nervous system 

disorders

- 1 (2.08) - - 1 (0.16) -

Cardiac disorders - 1 (2.08) - 6 (0.91) 5 (0.80) -

Vascular disorders - - - - 1 (0.16) -

Respiratory, thoracic 

and mediastinal 

disorders

1 (5.56) 1 (2.08) 9 (3.72) 17 (2.58) 8 (1.28) 2 (1.49)

Gastrointestinal 

disorders

- - 1 (0.41) - 3 (0.48) 1 (0.75)

Skin and subcutaneous 

tissue disorders

- - 2 (0.83) 5 (0.76) 1 (0.16) -

Musculoskeletal and 

connective tissue 

disorders

- - - 2 (0.30) - -

Renal and urinary 

disorders

- - - 1 (0.15) - -

General disorders and 

administration site 

conditions

- - - 1 (0.15) - -

Investigations 1 (5.56) - 1 (0.41) 3 (0.45) 1 (0.16) -

Multiple episodes of an event in the same patient were counted only once in the number of patients with the event. Adverse events were reported following the 

MedDRA/J version 21.0.

ADR: adverse drug reaction, CI: confidence interval

Table　5.　Incidence of CCV Adverse Events and Adverse Drug Reactions by Number of 
CCV Event Risk Factors (Safety Population, n=1,726).

Adverse events Adverse drug reactions

Patients with 

CCV/sample size 

(%)

Patients with 

CCV/PY (IR)

Patients with 

CCV/sample size 

(%)

Patients with 

CCV/PY (IR)

History of CCV diseases 18/309 (5.83) 18/241 (74.68) 9/309 (2.91) 9/243 (37.06)

CCV risk factors 0 2/106 (1.89) 2/86 (23.14) 1/106 (0.94) 1/86 (11.56)

CCV risk factors 1 9/497 (1.81) 9/406 (22.15) 2/497 (0.40) 2/410 (4.88)

CCV risk factors 2 17/376 (4.52) 17/301 (56.53) 6/376 (1.60) 6/303 (19.83)

CCV risk factors ≥3 12/310 (3.87) 12/241 (49.78) 5/310 (1.61) 5/243 (20.58)

CCV risk factors include previous history of CCV diseases, hypertension, hyperlipidemia, diabetes mellitus, BMI 

>30 kg/m2, age ≥65 years and smoking. Patients with missing information were excluded from the analysis.

BMI: body mass index, CCV: cardio- and cerebrovascular events, IR: incident rate per 1000-PYs, PY: patient-year

FEV1) was also observed across COPD stages compared

with baseline (Supplementary material 3-5).

Discussion

This post-marketing surveillance assessed the long-term

safety and efficacy of indacaterol maleate in a real-world

setting in Japan and was completed during an eight-year re-

examination period following its approval in 2011. The

demographics and clinical characteristics, including more

men, low BMI, and a higher proportion of patients with

stage II disease (moderate COPD), are consistent with previ-

ous reports on COPD cohorts in Japan (5, 17). Considering

the phenotypic differences between Japanese patients with

COPD and those in Western countries, this surveillance has

provided important information regarding the safety and ef-

ficacy of indacaterol in a large number of Japanese patients

with COPD in a real-world setting.
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Figure　2.　(i) Change in the CAT score for the overall population (efficacy population); (ii) Change 
in the CAT score by COPD stage (efficacy population). Data presented are the mean (95% CI). Num-
bers of patients at the start of indacaterol and any of the evaluation time points after the start of in-
dacaterol. CAT: COPD assessment test, CI: confidence interval, COPD: chronic obstructive pulmo-
nary disease

ii

iiii

The safety findings of this prospective surveillance

showed a lower incidence of AEs and SAEs than previously

reported in randomized studies. In a 52-week randomized,

long-term safety and efficacy study, the incidence of AEs

and SAEs in patients receiving indacaterol 150 μg were

76% and 10.4%, respectively; in contrast, respective propor-

tions of 68% and 10.5% of those receiving placebo experi-

enced these events (9). A pooled analysis of 11 RCTs in pa-

tients with moderate-to-severe COPD also demonstrated that

indacaterol has a comparable safety profile to that of pla-

cebo. The most common AEs reported in the analysis were

COPD worsening, nasopharyngitis, and headache (23). A

12-week, randomized, placebo-controlled study across 6

Asian countries, including Japan, reported an AE incidence

of 49.1% with both indacaterol doses of 150 and 300 μg,

with COPD worsening being the most common AE, fol-

lowed by nasopharyngitis (15). In this surveillance, we ob-

served that 11.99% and 4.23% patients experienced AEs and

SAEs, respectively. AEs were mostly mild to moderate in

severity. Cough, pneumonia, and COPD worsening were the

most common AEs reported by patients. This was in line

with the 6-month, real world, INFLOW study, which re-

ported a similar incidence of AEs (15% of all patients), with

cough as the most common AE reported (4% of all pa-

tients) (24). Taken together, it is often difficult to extrapolate

the results from RCTs consisting of a relatively small num-

ber of patients who were selected based on strict inclusion

and exclusion criteria to diversified situations that could oc-

cur in a real-world setting. However, the observational na-

ture of this surveillance enabled us to collect real-world data

to assess safety and efficacy of indacaterol from a large

number of patients in a naturalistic clinical setting who were

not included in RCTs, including those with CCV risk, which

was a key safety endpoint in this surveillance.
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In this surveillance, it was observed that in over 50% of

patients who experienced cough, symptoms occurred within

5 minutes post-administration of indacaterol. Cough was by

far the most common ADR observed in this surveillance, but

no ADRs were serious. One patient experienced a serious

ADR (COPD exacerbation), which resulted in treatment dis-

continuation. Earlier clinical studies have also reported that

a notable proportion of patients receiving indacaterol experi-

ence a short-lasting cough a few seconds after inhala-

tion (18). A subgroup analysis of ADRs by age category

showed the tolerability of indacaterol in all age groups. The

risk ratio of ADRs in the elderly patients 75 to <85 years

old was lower than in those 65 to <75 years old. However,

due to the small number of patients with ADRs in this sur-

veillance, it is difficult to disentangle the cause of a de-

crease in ADRs in the elderly patients 75 to <85 years old.

The class-related side effects of β2-agonists include car-

diac arrhythmias caused by an increased heart rate through

β2-adrenergic receptor stimulation, tremors, muscle spasms,

hypokalemia, and prolonged QTc interval (18, 25). In this

surveillance, 16 patients experienced CCV events, of which

supraventricular systoles and ventricular extra-systoles were

the most frequent, but none was serious. Pooled data of

4,635 patients receiving indacaterol or other bronchodilators

reported that indacaterol was not associated with an in-

creased risk of CCV AEs compared with placebo and other

comparators (25). In this surveillance, the CCV incidence

was higher in patients with �2 CCV risk factors at baseline

than in those with 0 or 1 CCV risk factor at baseline, sug-

gesting that careful monitoring of these patients during inda-

caterol treatment may be warranted. In a pooled analysis of

clinical trials, Donohue et al. also noted that there is a rela-

tively high presence of CCV risk factors in patients with

moderate-to-severe COPD (23). Therefore, consideration of

the presence of CCV risk factors should form part of the

benefit-risk analysis of indacaterol treatment in these pa-

tients.

In this surveillance, CAT scores had improved by the first

assessment at Week 4, and the improvement continued

throughout the treatment period. This improvement in the

CAT score was observed in the overall population and

across all the COPD stages, even in patients with stage I

(mild), the population that is rarely included in clinical trials

of COPD. Similar improvement was observed in the lung

function assessments, including FVC, FEV1, and %FEV1.

The findings observed in this surveillance are in agreement

with earlier real-world studies in Japanese patients with

COPD, which reported a similar improvement in the CAT

score and FEV1 following indacaterol administration (26).

The real-world INFLOW study reported that 76.8% of pa-

tients treated with indacaterol achieved a good or very good

response as per the investigator-rated assessment of treat-

ment effectiveness (24). It has also been reported that 44.4%

of patients receiving indacaterol showed an improvement in

their COPD condition based on physician’s assessment by

considering changes in symptoms and the lung function in a

real-world clinical setting in South Korea (27). In this sur-

veillance, 69.70% of patients achieved a good/excellent/

moderate response in the overall efficacy population. A

higher response was observed in patients with stage I

(72.75%), and approximately 60% of patients with stage IV

achieved this response. Although the severity of COPD pa-

tients and the criteria for effectiveness assessed by physi-

cians were different among these three studies, indacaterol is

considered an effective treatment for Japanese patients with

COPD.

Interpretation of this surveillance needs to be done cau-

tiously because this is a single-arm, non-interventional study

without a placebo arm of patients not exposed to inda-

caterol. Caution also should be exercised in predicting

which variables may have influenced the safety and efficacy

of indacaterol. In addition, a common efficacy endpoint,

such as COPD exacerbation, was not assessed in this sur-

veillance. However, since Japanese patients with COPD tend

to have fewer exacerbations than those in other coun-

tries (16, 17, 28), and more than 65% of patients were in

stage I or II in this surveillance, the evaluation of the clini-

cal symptoms, such as via a CAT, would be considered

more meaningful in a clinical setting.

Despite these limitations, the low incidence of AEs along

with proven efficacy suggests that indacaterol would be an

effective treatment option for COPD patients in a real-life

setting.

Conclusion

In conclusion, indacaterol demonstrated favorable safety

and tolerability profile in Japanese patients with COPD

without new safety signals observed in real-life settings.

Treatment with indacaterol improved the CAT score and

lung function, irrespective of disease severity, even in pa-

tients with stage I (mild). These findings are similar to those

observed in the Caucasian population despite phenotypic

differences, indicating the ethnic insensitivity of indacaterol.

Indacaterol may therefore be an effective maintenance treat-

ment in real-life practice for Japanese patients with COPD.

This post-marketing surveillance was in accordance with the

Good Post-Marketing Study Practice (19), with a protocol agreed

upon in consultation with the Japanese Pharmaceutical and Medi-

cal Devices Agency (PMDA), and as such, informed consent was

neither mandated nor obtained.

Novartis is committed to sharing with qualified external re-

searchers access to patient-level data and supporting clinical

documents from eligible studies. These requests are reviewed and

approved by an independent review panel on the basis of scienti-

ficmerit. All data provided are anonymized to respect the privacy

of patients who have participated in the trial in line with applica-

ble laws and regulations. The trial data availability is according

to the criteria and process described on www.clinicalstud yda-

tarequest.com
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