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ABSTRACT

Chronic obstructive pulmonary disease (COPD) is becoming a leading cause of morbidity and mortality in China, with
tobacco smoking, biomass fuel use and genetic susceptibility being the major risk factors. COPD poses a high economic
burden with the total expenditure per patient costing 40% and nearly one-third of an average family income in urban and
rural areas of China, respectively. Despite the use of the Global Initiative for Chronic Obstructive Lung Disease strategy
document being recommended for the diagnosis and management of COPD, the majority of patients with COPD go
undiagnosed or are not managed appropriately by physicians. Long-acting B,-agonists (LABAs) have long been used for
symptomatic management of COPD, with salmeterol and formoterol being the commonly used twice-daily treatments.
Indacaterol is the first once-daily LABA, approved at a dose of 150 ug once daily in China. Several phase III studies have
shown that indacaterol 150 pg improves lung function, breathlessness, health status, exacerbations, rescue medication use
and symptoms, as compared with placebo and other bronchodilators, in patients with COPD, with a rapid onset of action

following first dose and a good safety and tolerability profile. In this review we elaborate on the efficacy and safety results

from several such studies.
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Chronic obstructive pulmonary disease (COPD) is a disease
characterized by persistent airflow limitation that is usually
progressive and not fully reversible (1). The burden of the disease
is high as it leads to disability and impairs quality of life (2), in
addition to having a high impact on health care costs (3). Dyspnea,
chest discomfort, chronic cough, and sputum production are
the characteristic symptoms of COPD (1). It is usually seen
that COPD patients initially seek a physician’s advice after
encountering breathing problems, even though cough is the
first symptom that appears in these patients and often goes
unrecognized. By the time the patient consults the physician, the
condition is already aggravated (4). In addition, COPD is quite
often under-diagnosed by physicians because of lack of diagnostic
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skills, delay in diagnostic testing (5,6), and underestimation of
the symptom severity (7). Patients can also be reluctant to seek
medical treatment, which further contributes toward the under-
diagnosis. All these factors together make COPD a leading cause
of morbidity and mortality world-wide (8). Without adequate
diagnosis, continued exposure to the risk factors for COPD,
including tobacco smoke, air pollution, smoke from biofuels, and
occupational dusts and chemicals, contributes to the worsening
of the disease (1). Additionally, the Global Initiative for Chronic
Obstructive Lung Disease (GOLD) strategy document for
the pharmacological management of COPD recommends an
individualized step-up, or treatment intensification approach,
when the management of symptoms is not satisfactory; this
requires continuous close monitoring of patients, and access to a

wide range of medications (1).

Epidemiology of COPD in China

Prevalence

In China, COPD is increasingly becoming a cause of public
health concern and ranks first among the causes of disability (9).

According to an estimation, the overall prevalence rate of COPD
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in China is 8.2% (10) and mortality rate because of the disease
is approximately 1.6% (11). COPD is reported to be the fourth
leading cause of death in rural areas, with a prevalence rate of 4.4%
to 16.7%. In urban areas it is considered to be the third leading
cause of death, with a prevalence rate of 6.7% to 8.3% (12,13).
Additionally, men are more likely to encounter COPD than women
(8.3% to 18.9% men versus 3.8% to 7.1% women) (13). The major
risk factors accounted for COPD in China are tobacco smoking,
use of biomass fuels, and genetic susceptibility. Apart from these,
the socioeconomic status of an individual, low education levels,
malnutrition, air pollution, respiratory infections, and low physical

activity contribute toward an increased risk of COPD (13).
Economic burden

The treatment of COPD in China has high financial implications
for the patient. A survey conducted in 2006 on 723 COPD
outpatients in 6 major Chinese cities found that the average
annual direct medical cost (including outpatient, inpatient,
and medicine costs) was 11,744 RMB Yuan (approximately
$1,732) whereas the direct nonmedical cost (including
transportation, nutrition, and nursing costs) was 1,570 RMB
Yuan (approximately $232) for every urban patient. The total
expenditure per COPD patient accounted for 40% of an average
family’s income (14).

Another survey was conducted in 2008 on 7,383 COPD
patients in rural areas of China. The study estimated the
direct economic burden of the disease to be 1,090 RMB Yuan
(approximately $173) per person. This was mainly driven by the
cost of outpatient services (42.3%), hospitalization (32.5%), and
self-financed medicines (20.5%). The indirect economic burden
of COPD was estimated to be 20,605 RMB Yuan (approximately
$3,276) per person. The overall economic burden of COPD
accounted for nearly one-third of an average family’s income in
rural areas of China (15).

Treatment of COPD in China

The national strategy for COPD management in China
encourages physicians to adopt the GOLD recommendations
for the management of the disease (16). However, proper
implementation of the guidelines is lacking. The diagnosis of
COPD is usually delayed in China because of a lack of physician
awareness about biomarkers, symptoms, and risk factors (17,18).
Only 20% of primary care physicians are fully knowledgeable
about the pharmacological recommendations for COPD
included in the GOLD document (19). In China, 64.7% patients
with COPD show at least one of the respiratory symptoms
(cough, phlegm, wheezing, and breathlessness), whereas 35.3%
patients with COPD are found to be asymptomatic (10). Most
physicians in China diagnose COPD without evaluating the

severity with spirometry, although it is considered to be required
for confirmation of the diagnosis according to the GOLD
recommendations (14). As a result, less than one-third of
COPD diagnoses in China involve the use of spirometry (14). It is
observed that the medications prescribed by physicians often differ
from the GOLD strategy recommendations, and the most often
prescribed medications are expectorants, followed by p,-agonists
(albuterol) and anticholinergics (ipratropium) (20). Furthermore,
short-acting bronchodilators are frequently prescribed, rather
than long-acting bronchodilators (12).

Long-acting B,-agonists (LABAs) as treatment

option for COPD

According to the GOLD 2013 strategy document, bronchodilators
are central to symptom management in COPD. Long-acting
bronchodilators including LABAs and long-acting muscarinic
antagonists (LAMAs) are both more convenient and effective
at producing maintained symptom relief than short-acting
bronchodilators. Hence, they are recommended as the first-line
maintenance treatment for patients who are more symptomatic.
Inhaled corticosteroids (ICSs) are reserved for patients at
increased risk of exacerbations, either due to severe or very severe
airflow obstruction (1). Two twice-daily LABAs (salmeterol and
formoterol) have been commercially available since the 1980s
for the treatment of COPD. Indacaterol is the first once-daily
LABA to be approved, providing 24-h bronchodilation, and a
fast onset of action following the first dose (21,22).

Mechanism of action of LABAs

The pharmacological pathway following LABA administration
suggests that on inhalation the drug deposits on the bronchial
mucosa of the lungs. It dissolves and diffuses through the
cell components of the bronchial tissue, ultimately reaching
the bronchial smooth muscles (23). Here the B,-agonists
act by causing relaxation of the smooth muscles, leading to
bronchodilation. Smooth muscle relaxation is because of
p,-adrenoreceptor-mediated activation of adenylate cyclase,
which in turn increases the concentration of intracellular cyclic
adenosine monophosphate (24). It is hypothesized that the
prolonged duration of action of indacaterol could be explained by
the higher partitioning of indacaterol (compared with salmeterol)
into lipid raft microdomains, which are highly ordered membrane
microdomains encompassing the B,-adrenoceptors. Further,
the faster onset of action of indacaterol compared with that of
salmeterol could be explained by the higher intrinsic efficacy of
indacaterol compared with that of salmeterol (25).

Salmeterol and formoterol have been shown to significantly
improve forced expiratory volume in 1 sec (FEV)), dyspnea,

health-related quality of life, and exacerbation rates compared
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with placebo (26-31), but they have no effect on mortality and
rate of decline of lung function. Salmeterol has also been shown

to reduce the rate of hospitalization (27).

Unmet needs of COPD

COPD is a “life-limiting illness”, which is defined as an illness that
shortens an individual’s lifespan and likely leads to death (32,33).
The severe stages of the disease (especially GOLD Group D) are
associated with worsening of airflow limitation, greater shortness
of breath, fatigue, reduction in exercise capacity and frequent
episodes of exacerbations (1). All these events ultimately result
in a deterioration in health-related quality of life (34,35). Studies
have shown that approximately 60% of patients with COPD face
difficulties in their daily activities, with 75% having difficulty in
climbing stairs and 45% being unable to work (36).

Despite the high burden of symptoms, patients with COPD have
various unmet needs-the major ones being an effective diagnosis,
and primary prevention measures. Of course, the most effective
preventative measure is to avoid exposure to the causative factors-
mainly tobacco smoking and exposure to biomass fuels (37).
Smoking cessation is one of the few interventions that have been
shown to delay or prevent COPD disease progression, with both
bupropion and varenicline having been shown to increase the rate of
smoking cessation (38,39). Better ventilation can be another way
of prevention as shown in a study in China (40). Another unmet
need is better symptom control of COPD and fewer incidences
of exacerbations. This can be achieved by using appropriate
bronchodilators (41) or ICSs (27), pulmonary rehabilitation (42),
and oxygen therapy (43). COPD is also associated with increased
rates of comorbidities such as cardiovascular diseases (44),
osteoporosis (45), diabetes (46), pneumonia (47), anxiety, and
depression (48). A better life expectancy with less comorbidity
therefore is key unmet patient needs.

Indacaterol—once-daily LABA

Indacaterol 150 pg was approved in China on June 15, 2012,
as once-daily LABA for the maintenance treatment of airflow
limitation in patients with COPD. In this review we will discuss
the results of lung function, dyspnea, rescue medication,
exacerbations, St George’s respiratory questionnaire (SGRQ),
and daytime and nighttime symptoms, from indacaterol studies
of 12-week duration or longer that included the 150 pg dose. In
addition, results from two studies of indacaterol plus tiotropium
will be summarized. The study designs of the 10 applicable
studies are summarized in Table 1.

Lung function

Compared with placebo, the effect of indacaterol 150 pg

on trough FEV, (measured 24-h post dose) after 12 weeks
of treatment, was found to be in the range of 0.13-0.18 L,
differences that were both statistically significant and clinically
relevant (P<0.001), supporting the suitability of indacaterol
for once-daily dosing (Table 2) (49-52,56,57). After 26 weeks
of treatment the difference versus placebo in trough FEV, with
indacaterol 150 pg was statistically significant and clinically
meaningful, and similar (0.13-0.18 L, P<0.001) to that at week 12
(49-51,57). In the INDORSE study, indacaterol 150 pg showed
significant bronchodilation versus placebo at week 52, with the
between-treatment difference being 0.17 L (P<0.001) (50).

In the 12-week INTENSITY study, indacaterol 150 pg when
compared with blinded tiotropium 18 pg showed similar efficacy
on trough FEV| after 12 weeks of treatment (1.44 versus 1.43 L,
respectively), with the treatment difference meeting the
predefined criteria for non-inferiority [0 L, 95% confidence
interval (CI): -0.02, 0.02; P<0.001] (Figure 1) (54). In the
INHANCE study with open-label tiotropium, indacaterol 150 pg
showed a 0.04-0.05 L treatment difference versus tiotropium
in 24-h post dose trough FEV, at week 12 (49). This treatment
difference was significant when tested for superiority (P<0.01)
and non-inferiority (P<0.001) (49).

Indacaterol also showed statistically superior bronchodilation
compared with salmeterol 50 pg twice daily in terms of trough
FEV, at week 12 in the INLIGHT-2 and INSIST studies [least
squares mean (LSM) differences 0.06 and 0.06 L, respectively;
P<0.001] (51,53) and at week 26 in INLIGHT-2 (LSM
difference 0.07 L; P<0.001) (53). Results of FEV, standardized
area under the curve (AUC) measured from S min to 11 h
4S min at week 12 (the primary endpoint of INSIST) also
demonstrated superiority of indacaterol over salmeterol (LSM
difference 0.057 L, 95% CI: 0.035-0.079; P<0.001) (53).

Dyspnea

One of the main disabling symptoms of COPD is breathlessness (58),
which can lead to limitations in lifestyle. Transition dyspnea
index (TDI) is a scale that measures dyspnea by measuring the
breathlessness related to daily activities and compares it over
time or in response to other treatments (59).

Indacaterol 150 pg was associated with statistically
significantly greater TDI scores than placebo at weeks 12 and 26
(P<0.001 in the INHANCE and INLIGHT-2 studies; P<0.01 in
the B2333 study) (49,51,57). In the B1302 study the indacaterol
versus placebo difference was statistically significant at week 12
(LSM difference 1.30; P<0.001) (56). Compared with blinded
tiotropium 18 pg, in INTENSITY a LSM difference of 0.58
was observed with indacaterol 150 pg at week 12, which was
statistically significant (P<0.001) (54). However, in INHANCE
the TDI score in the indacaterol 150 pg group was numerically
higher than that in the open-label tiotropium 18 pg, although
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Table 1. Study designs.

NCT number Study Study objective Study design Duration/endpoint N;ZL:;:B Treatments
NCT00463567  INHANCE Efficacy/safetyin ~ Multicenter, 26 weeks/trough FEV, 1,683  Indacaterol 150 g once
(49) target population  randomized, double- at week 12, indacaterol daily; Indacaterol 300 ug
instage2ofthe  blind, double-dummy, 150 and/or 300 g vs. once daily; Tiotropium 18
study placebo-controlled, placebo g open-label once daily;
adaptive, seamless, Placebo
parallel-group study
NCT00677807  INDORSE  Safety/tolerability/ Multicenter, randomized, 26 weeks extension of 415  Indacaterol 150 ug once
(50) efficacy double-blind, placebo-  B2335S/safety profile daily; Indacaterol 300 ug
controlled, adaptive, over 52 weeks once daily; Placebo
seamless parallel-group
study
NCT00567996  INLIGHT-2 Efficacy/safety Multicenter, 26 weeks/trough FEV, 1,002  Indacaterol 150 g once
) randomized, double- at week 12, indacaterol daily; Salmeterol 50 ug
blind, double- dummy, 150 g vs. placebo twice daily;
placebo-controlled, Placebo
parallel-group study
NCT00624286  INLIGHT-1 Efficacy/safety Multicenter, randomized, 12 weeks/trough FEV, 416  Indacaterol 150 ug once
(52) double-blind, placebo-  at week 12, indacaterol daily;
controlled, parallel-group 150 ugvs. placebo Placebo
study
NCTO00821093  INSIST (53) Efficacy/safety Multicenter, 12 weeks/FEV, 1,123 Indacaterol 150 g once
randomized, parallel- AUC; 11 has min At daily; Salmeterol 50 ug
group, double-blind, week |2, indacaterol twice daily
double dummy study 150 ug vs. salmeterol
50ug
NCT00900731  INTENSITY Efficacy/safety Multicenter, randomized, 12 weeks/trough FEV, 1,598  Indacaterol 150 ug once
(54) parallel-group, blinded,  at week 12, indacaterol daily; Tiotropium 18 g
double-dummy study 150 g vs. tiotropium once daily
18 g (non inferiority)
NCT00846586  INTRUST-1 Efficacy/safety Randomized, double 12 weeks/FEV, AUC; 1,134 Indacaterol 150 g once
(55) blind mingnat week 12, daily plus tiotropium 18 ug
indacaterol 150 g plus once daily;
tiotropium 18 g vs. Tiotropium 18 g once
tiotropium 18 ug daily plus placebo
NCT00877383  INTRUST-2 Efficacy/safety Randomized, double- 12 weeks FEV, AUC; 1,142 Indacaterol 150 ug once
(55) blind mingh at Week 12, daily plus tiotropium 18 ug
indacaterol 150 ug plus once daily; Tiotropium |18
tiotropium 18 g vs. g once daily plus placebo
tiotropium 18 g
NCT00794157  BI1302 (56) Efficacy/safety/ Multicenter, randomized, 12 weeks/trough FEV, 347  Indacaterol 150 ug once
tolerability double-blind, placebo-  at week 12, indacaterol daily; Indacaterol 300 ug
controlled, parallel-group 150 and/or 300 ug vs. once daily;
study placebo Placebo
NCT00792805  B2333 (57) Efficacy/safety Multinational, multicenter, 26 weeks/trough FEV, 563  Indacaterol 150 ug once
randomized, double- at week |2, indacaterol daily; Indacaterol 300 g
blind, placebo-controlled, 150 and/or 300 g vs. once daily; Placebo
parallel-group study placebo

AUCG, area under the curve; FEV/, forced expiratory volume in 1 sec.
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Table 2. Least squares mean trough FEV difference (95% CI) at various time points.

INHANCE (49) INDORSE (50) INLIGHT-2 (51)  INLIGHT-I (52) B1302 (56) B2333 (57)
Indacaterol 150 ug-placebo
Week 12 0.18 =0.16 0.17 0.13 0.17 0.15
Week 26 0.16 =0.16 0.18 - - 0.13

Week 52 0.17 - -

P<0.001 for all values. CI, confidence interval; FEV , forced expiratory volume in 1 sec.
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Figure 1. FEV| at Week 12. Change from baseline in FEV, measured
up to 4 h post dose on Day 1 and Week 12. Data are presented as
unadjusted mean # standard error. Abbreviations: FEV, forced
expiratory volume in 1 sec. (Reproduced with permission of the
European Respiratory Society. Eur Respir J October 2011;38:797-803;
published ahead of print May 26, 2011) (54).

this difference did not reach statistical significance at either week
12 or week 26 (49). The TDI total score with indacaterol 150 pg
was also statistically significant compared with salmeterol 50 pg
(twice daily) at week 12 in both INSIST and INLIGHT-2, with
adjusted mean differences of 0.63 (P<0.001) and 0.55 (P=0.015),
respectively; the difference at week 26 in INLIGHT-2 was not
statistically significant (51,53).

Compared with placebo, a significant proportion of patients
taking indacaterol 150 pg achieved a clinically important
improvement from baseline (>1 point) (60) in TDI total score
at week 12 (P<0.05) (49,51,56,57) and week 26 (P<0.05)
(49,51,57). A significantly higher proportion of patients taking
indacaterol 150 pg achieved a clinically meaningful improvement
in TDI total score compared with those taking blinded
tiotropium in INTENSITY [odds ratio (OR) 1.49; P<0.001]
and salmeterol in INSIST (OR 1.41; P<0.05) (53,54). This
improvement in dyspnea can be partly explained by the reduced
hyperinflation, which allows the patients to be more physically
active, thereby improving their health status (61,62). As dyspnea

is an important clinical indicator of COPD, an improvement in

TDI score indicates indacaterol to be beneficial in controlling the
symptoms of COPD.

Rescue medication

In all of these studies, patients recorded their use of rescue
medication twice daily in a diary. The mean daily number of
puffs of rescue medication was statistically significantly lower
(P<0.001) for indacaterol 150 pg compared with that for placebo
and tiotropium 18 pg (both open label and blinded) during the
course of over 12- (52,54), 26- (49,51,57), and 52-week (50)
treatment periods (Table 3). Compared with salmeterol S0 pg
twice daily, patients taking indacaterol 150 pg used fewer puffs
of rescue medication per day. The change from baseline in mean
daily number of puffs of rescue medication was numerically
greater in the indacaterol group than in the salmeterol group in
the INLIGHT-2 study (LSM # standard error: —1.3+0.16 and
~1.240.16, for indacaterol and salmeterol, respectively) (51).
The difference reached statistical significance in the INSIST
study (LSM difference: —0.18; P<0.05) (53).

The proportion of days with no rescue medication use was
significantly increased (P<0.05) for indacaterol 150 pg compared
with that for placebo, tiotropium 18 pg (both open label and
blinded), and salmeterol SO pg (49-54,57).

Exacerbations

None of these studies were designed to evaluate the effect of
treatments on exacerbations, and the rates of exacerbations
in all treatment groups were low. In the INHANCE study,
the proportion of patients experiencing exacerbations in the
indacaterol 150 pg group (17.3%) was found to be numerically
lower than that in the placebo (21.8%) and open-label tiotropium
18 pg groups (19.0%) after 6 months of study (49). The analysis
of time to first COPD exacerbation showed a statistically
reduced risk for indacaterol compared with that for placebo
(hazard ratio 0.69; 95% CI: 0.51-0.94; P=0.019). The annual
rate of COPD exacerbations (calculated as total number of
exacerbations/total number of treatment years) was significantly
lower in the indacaterol 150 pg group compared with that in the
placebo group (rate ratio 0.64-0.67; P<0.05) (49,50). These data
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Table 3. Rescue medication use.
Indacaterol 150 ug Tiotropium 18 ug Salmeterol 50 ug Placebo

Change from baseline in mean daily number of puffs of rescue medication (LSM = SE)
INHANCE (49) —1.50+0.130***ttt —1.00£0.130*** - —0.40+0.140
INDORSE (50) —-1.20+0.280*** - - —-0.10+0.300
INLIGHT-2 (51) —1.30+0.160** - —1.20+0.160*** -0.30+0.160
INLIGHT-1 (52) —1.38+0.1 18 - - —0.41+0.122
INTENSITY (54) —-1.40+0.097""* —-0.85+0.097 - -

Proportion of days on which no rescue medication (%)
INHANCE (49) 56,7+ttt 46.1 - 41.8
INDORSE (50) 56.0* - - 46.0
INLIGHT-2 (51) 59.7+¥+# - 54.7 422
INLIGHT-1 (52) 54.6** - - 41.3
INTENSITY (54) 46.17t 41.4 - -

**¥P<0.001 vs. placebo, **P<0.01 vs. placebo, *P<0.05 vs. placebo, ""P<0.001 vs. tiotropium, ""P<0.01 vs. tiotropium, *P<0.0S vs. salmeterol. LSM,

least squares mean; SE, standard error.

suggest that the sustained bronchodilator effect of indacaterol is

associated with reduction in the rate of COPD exacerbations.
SGRQ

Indacaterol 150 pg showed a statistically significant improvement
in the SGRQ score compared with placebo at week 12 (LSM
difference —2.8 to —6.3 units; P<0.01) and week 26 (LSM
difference —3.3 to —5.0 units; P<0.001) (49,51,56). The score
was also statistically significant when compared with that for
tiotropium 18 pg (both open label and blinded) at week 12 (P<0.05)
(49,54) and compared with open-label tiotropium 18 pg at week
26 (P<0.01) (49). However, with salmeterol SO pg the difference
was significant only at week 12 (P<0.05) in INLIGHT-2 (health
status was not assessed in INSIST) (51).

The proportion of patients with a clinically important
improvement (>4 units) in the SGRQ_total score (63) was
significantly higher for indacaterol 150 pg compared with that
for placebo at week 12 (OR 1.40-2.41; P<0.05) and week 26
(OR 1.75-1.96; P<0.001) (49,51). However, in another study
the proportion of patients achieving the clinically important
difference did not reach statistical significance versus placebo,
perhaps due to a large improvement in the placebo group (OR
1.74; P=0.067) (56). A significantly higher number of patients
taking indacaterol 150 pg achieved the clinically important
difference compared to those taking blinded tiotropium 18 pg
at Week 12 in INTENSITY (P<0.001) (54), compared to those
taking open-label tiotropium 18 pg at Week 26 in INHANCE
(P<0.01) (49) and compared to those taking salmeterol 50 pg at
Week 12 in INLIGHT-2 (P<0.01) (51).

Daytime and nighttime symptoms

Symptoms were recorded in all these studies using a patient
diary. Indacaterol 150 pg showed significant improvements
as compared with placebo in the proportion of nights with
no nighttime awakenings (P<0.05) (49,51,56,57), days with
no daytime symptoms (P<0.05) (49,51), and days able to
perform usual activities (P<0.01) (49,51,56,57). Compared
with salmeterol 50 pg twice daily, indacaterol showed significant
improvements in the percentage of days able to perform usual
activities (P<0.05) (51). When compared with tiotropium
18 pg (both open label and blinded), indacaterol showed
numerical improvements in the percentage of days with no
daytime symptoms, nights with no awakenings, and days able
to undertake usual activities (49,54). These results suggest that
indacaterol 150 pg has an important role in COPD symptom

management.
INTRUST 1 and INTRUST 2 studies

The results from all the above-mentioned studies demonstrate
the efficacy profile of indacaterol 150 pg as monotherapy
in patients with COPD. Given the recommendations in the
GOLD strategy document that in patients with symptoms
not adequately managed with a single bronchodilator, the
combination of a LABA and a LAMA could be considered,
two matching studies (INTRUST 1 and INTRUST 2) were
conducted to compare the efficacy of indacaterol 150 pg plus
tiotropium 18 pg with that of tiotropium 18 pg alone.

It was found that the concurrent administration of indacaterol
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Figure 2. Inspiratory capacity at Week 12: INSTRUST 1 and 2
studies. Differences between treatments (indacaterol plus tiotropiume-
tiotropium plus placebo) in effect on inspiratory capacity (IC) at
intervals post dose at week 12. Data are least squares mean +95%
confidence intervals. All differences are significant at *P<0.05, **P<0.01,
***P<0.001. [Reproduced from (Concurrent use of indacaterol plus
tiotropium in patients with COPD provides superior bronchodilation
compared with tiotropium alone: a randomised, double-blind
comparison; Mahler DA, D’Urzo A, Bateman ED, Ozkan SA, White T,
Peckitt C, Lassen C, Kramer B, 2012;67:781-8) with permission from
BM] Publishing Group Ltd] (55).

plus tiotropium showed superior bronchodilation (P<0.001)
compared with that of tiotropium alone in terms of FEV,
AUC; .51 following 12 weeks of treatment, with the between
treatment difference being 0.13 L (95% CI: 0.1-0.15) and
0.12 L (95% CI: 0.09-0.14) in INTRUST 1 and INTRUST 2,
respectively.

Similarly, indacaterol plus tiotropium performed better than
tiotropium alone in terms of trough FEV, (last observation carried
forward) at week 12 with differences of 0.08 L (95% CI: 0.05-0.1;
P<0.001) and 0.07 L (95% CI: 0.05-0.09; P<0.001) in INTRUST
1 and INTRUST 2, respectively. The two studies, in addition,
showed significant (P<0.05) lung deflation (increased inspiratory
capacity) after 12 weeks of treatment with indacaterol plus
tiotropium as compared with tiotropium alone (Figure 2) (55).

Safety

Indacaterol 150 pg was associated with an overall good safety
and tolerability profile. We present the pooled data from clinical
studies of 3- to 12-month duration in patients with moderate-
to-severe COPD (double-blind indacaterol 150 pg once daily,
n=2,611; open-label or blinded tiotropium 18 pg once daily,
n=1,214; salmeterol 50 pg twice daily, n=895; placebo, n=2,012).
The most common adverse events (AEs) with indacaterol 150 pg

were COPD worsening, nasopharyngitis, headache, cough, and
upper urinary tract infection (Table 4). Most of the AEs were
mild or moderate in severity, and the incidence rate was generally
similar in all groups. AEs commonly associated with p,-agonist
class effects are considered to be insomnia, anxiety, tremor,
palpitation, and tachycardia (Table 4). Overall, the incidence
rate of severe AEs (SAEs) was similar (or numerically lower) with
indacaterol 150 pg than with placebo. The most common SAE
with indacaterol 150 pg was COPD worsening (0.0S per patient
year). The rate of respiratory SAEs (leading to hospitalization,
intubation, or death) was not significantly increased with
any of the active treatments compared with placebo. COPD
exacerbation rates were significantly reduced with indacaterol
150 pg versus placebo. Hazard ratios versus placebo for major
cardiovascular AEs was <1 for indacaterol 150 pg (64).

A study done in predominantly Chinese patients with COPD
reported that the overall incidence of AEs was comparable between
indacaterol 150 pg (49.2%) and placebo groups (45.2%) (57).
Ventricular extrasystole was the most common AE that was
suspected to be related to the study drug (2.1% and 2.2% in
indacaterol 150 pg and placebo groups, respectively). This
was followed by cough with a frequency of 1.1% and 0.5% in
the two groups, respectively. The overall incidence of SAEs
was comparable between the treatment groups, with COPD
exacerbations being the most common SAE (3.2% and 3.8% in

indacaterol 150 pg and placebo groups, respectively) (57).

COPD is a widely prevalent disease in China, with smoking
and biomass fuels being the major causes of the disease.
Additionally, the economic burden of the disease is high in both
rural and urban areas of China. The diagnosis and management
of the disease generally is not in accordance with the GOLD
recommendations, with short-acting bronchodilators being
frequently prescribed by physicians, despite long-acting agents
being the recommended treatment option for patients with all
but infrequent symptoms. The LABAs previously available were
salmeterol and formoterol, which have a twice-daily dosing
regimen; indacaterol is a once-daily LABA that has been recently
introduced and approved at a dose of 150 pg once daily in China.
Various phase III studies have reported the efficacy and safety of
this dose of indacaterol over the already existing bronchodilators,
with improvements in bronchodilation, breathlessness, health
status, and rescue medication use in studies of up to 26 weeks
(49-52,56,57). Indacaterol 150 pg also shows a good overall
safety and tolerability profile as compared with placebo and
other available bronchodilators (64). Hence, once-daily
indacaterol 150 pg could be considered as an effective treatment
option in China for patients with COPD.
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Table 4. Incidence (events per patient-year) of the most common adverse events and selected adverse events commonly associated with
B,-adrenoceptor-mediated effects, adjusted for length of time on treatment.
Indacaterol 150 ug Tiotropium |8 ug Salmeterol 50 ug Placebo
(n=2,611) (n=1,214) (n=895) (n=2,012)
Total patient-years 859.72 357.97 274.93 923.60
Most common adverse events (events per patient-year)
COPD worsening 0.46 0.48 0.35 0.67
Cough 0.17 0.16 0.08 0.12
Dyspnea 0.06 0.08 0.06 0.08
Oropharyngeal pain 0.05 0.08 0.04 0.03
Nasopharyngitis 0.22 0.24 0.19 0.22
Upper RTI 0.11 0.14 0.03 0.12
Upper RTI bacterial 0.06 0.05 0.02 0.09
Lower RTI 0.06 0.06 0.09 0.09
Influenza 0.05 0.06 0.03 0.04
Bronchitis 0.05 0.06 0.03 0.07
Viral upper RTI 0.05 0.04 0.02 0.05
Headache 0.18 0.18 0.14 0.10
Muscle spasms 0.10 0.02 0.06 0.04
Arthralgia 0.05 0.03 0.02 0.03
Back pain 0.05 0.06 0.06 0.06
Adverse events associated with B,-adrenoceptor-mediated effects (events per patient-year)
Insomnia 0.02 0.02 0.05 0.03
Anxiety 0.02 0.01 0.02 0.02
Tremor 0.0l 0.0l 0.0l 0.0l
Palpitations 0.0l 0.02 0.02 0.0l
Tachycardia 0 0.0l 0.0l 0.0l
RTI, respiratory tract infection.
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