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Introduction: The efficacy of long-acting bronchodilators for COPD associated with

biomass (BE-COPD) has not been properly evaluated.

Objective: To determine the acute effect of indacaterol (IND) 150 μg q.d and tiotropium (TIO)

18 μg q.d. on lung hyperinflation, walking distance (WD) and dyspnea during the six-minute

walking test (6MWT) in moderate BE-COPD at 30, 60 and 240 mins post-drug administration.

Design: Randomized, controlled, open-level, crossover noninferiority clinical trial. Forty-two

women with BE-COPDwere randomly assigned to a bronchodilator sequence: IND–TIO or vice

versa.

Results: There were statistically significant changes over time in inspiratory capacity (IC)

(p<0.0001), FEV1 (p<0.0001) and FVC (p<0.0001) when IND was used. When TIO was

administered, an increase over all time periods was observed only for FEV1 (p<0.0001) and

FVC (p<0.0001), whereas for IC an increase was observed only at 30 mins and 24 hrs after

TIO administration. We did not find clinically significant increases in WD and dyspnea after

the administration of both bronchodilators.

Conclusion: Both IND and TIO showed significant and fast onset improvement in hyperin-

flation. Therefore, either of them may be recommended as a first line of treatment for COPD

associated with BE-COPD.

Keywords: indacaterol, tiotropium, biomass exposure, inspiratory capacity, spirometry, six-

minute walking test

Introduction
The WHO estimates a total of 2.7 million deaths due to COPD and approximately

844,000 due to solid fuel exposure.1 COPD causes approximately 4.7% of global deaths

and accounts for 4.3% of the world’s disability-adjusted life-years, and exposure to

biofuel smoke accounts for approximately one-third of these cases.2 Most deaths occur

in developing countries, especially the poorest ones, and mostly among women. The

majority of these women came from a rural environment, with limited access to basic

urbanization services (electricity, drinkable water, gas and sewer system), and some came

from marginal urban areas. In the setting of these women's daily living, and because of

their limited access to basic services, including electricity and gas, they have the need to

use biomass fuel for cooking and heating purposes.3 Most of these women were exposed

to biomass during their childhood and adult life; on average, they had an exposure to

biomass smoke 6–8 hrs per day.4 The material that is generally used for burning consists

of wood, crop residues and dung. Their combustion is an important source of exposure to

a variety of toxins.5 The combustion produced by the burning of products ofwood include

varius gases (nitrogen oxides, carbon monoxide (CO) and carbon dioxide), particulate
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matter including those with median aerodynamic diameter

≤2.5 µm (PM2.5) that consists of hydrocarbons, inorganic

particles and semivolatile organic compounds which are able

to penetrate deeply into the lung, causing irritation and oxida-

tive stress (additive to other compounds), and producing lung

and airway inflammation, hyperresponsiveness, and after long-

term exposures airway remodeling and emphysema.6,7

Research on COPD associated with biomass exposure

is scant, and there are no clinical trials including patients

with COPD due to biomass (BE-COPD).

Regarding treatment for BE-COPD, different guidelines

on COPD have focused only on COPD associated with

tobacco smoking (TE-COPD). Therefore, treatment for BE-

COPD is given empirically following the recommendations

for TE-COPD.8,9 The advent of long-acting bronchodilators

has revolutionized the treatment of COPD, as they are now

considered the first line in COPD treatment.8–11 The first

long-acting bronchodilator with proven effectiveness within

the first 24 hrs was tiotropium (TIO), a long-acting muscari-

nic agent (LAMA).12,13 Ten years later, indacaterol (IND),

the first 24-hr beta-two agonist, was launched for COPD and

has also a rapid onset effect on bronchodilation.14,15 Both

drugs have proven to be effective for improving lung func-

tion, dyspnea and exacerbations, and both are also effective

for improving exercise tolerance in patients with COPD.8 An

additional potential benefit of both bronchodilators is

a decrease in hyperinflation, as demonstrated by the improve-

ment in inspiratory capacity.16,17

Unfortunately, the benefits of these bronchodilators

have been demonstrated in different clinical trials only

for smoking-induced COPD, whereas its use for women

with BE-COPD is unknown, not just in terms of their

potential impact on lung function but also with regard to

functional exercise capacity for daily physical activities,

for instance, as measured by the six-minute walking test

(6MWT). In this sense, both TIO and IND have been

examined in comparison to placebo18–21 and by using

open-label control medication with different bronchodila-

tors. Hyperinflation, one of the causes of dyspnea in

patients with COPD, has been targeted in order to show

the impact of long-acting bronchodilators in COPD.22,23

Therefore, this study was designed to determine the

impact of IND 150 μg q.d. and TIO 18 μg q.d. on inspira-

tory capacity (IC), forced expiratory volume in one second

(FEV1)and forced vital capacity (FVC), as surrogates of

lung hyperinflation and on dyspnea and walking distance

(WD) during the 6MWT in patients with moderate COPD

associated with biomass.

Setting and subjects
This study was performed in the COPD Clinic at the National

Institute of Respiratory Disease, Mexico City, Mexico,

a tertiary care hospital that is the referral hospital for respiratory

diseases thatmainly provides service to economically deprived

populations in Mexico. Mexico City’s mean altitude is

2,240 m above sea level; mean PaO2 and PaCO2 values in

young subjects are about 66–72 and 28–32 mm Hg,

respectively.24

Inclusion criteria
This study included only women coming from a low-income

social environment, aged 50–80 years old, whowere exposed

to biomass smoke, mainly wood smoke. For the purpose of

this study, biomass exposure was defined as patients who

cooked with a biomass stove for at least 6 months and/or had

a cumulative exposure of more than 150 hr-years, which is

the product of the number of years of cooking with biomass

multiplied by the average number of hours spent daily in the

kitchen.25 This index (biomass exposure) has been validated

in different longitudinal studies of COPD associated with

biomass that have already been published by our group and

others.26,27 The included women who had only been exposed

to biomass never were exposed to tobacco smoke.

COPD was diagnosed according to 2014 GOLD

guidelines8 with FEV1/FVC ratio less than 70% and FEV1

less than 80% of the expected value (GOLD stage II, III).

Women had to be available to attend all study visits and per-

form pulmonary function tests correctly. They had to have

a stable disease with no exacerbations in the last six weeks

prior to inclusion. They also had to have stabilitywith regard to

any associated chronic degenerative diseases. Exclusion cri-

teria included a) pregnancy, b) medical history of asthma, c)

bronchiectasis, d) tuberculosis, e) suspected cancer and f)

patients whose treatment included inhaled or oral corticoster-

oids of recent onset (less than 30 days) and if present, neuro-

muscular or locomotive impairment affecting the ability to

walk were also excluded.

Study design and methods
A randomized, controlled, open-label, crossover, noninfer-

iority clinical trial was designed. To prevent biases induced

by open-label drugs and to be able to introduce blindness in

the drug administration, both technicians who performed

lung function tests and 6MWT and the attending physicians

for each patient at each interval (VUM, ACA, GBN, PAJL,

HZR, FTF) were unaware of the administered bronchodilator

at the day of the test.
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Forty-two BE-COPD women were randomly assigned

to a bronchodilator sequence: IND 150 mcg– TIO 18 mcg

or vice versa (Figure 1).

The baseline visit included signing the informed con-

sent form and assessment of inclusion and exclusion cri-

teria. Medication was administered in a single-blind

manner, as an inhaled capsule.

Measurements of IC, FEV1, FVC and 6MWT were per-

formed before and after administration of the drug.

Following a 7-day washout period, visit 1 (day 0) outcomes

were assessed at 30, 60 and 240 mins after administration of

a single dose of IND or TIO. At visit 2 (after 7 days of

a second washout period), the same procedure was per-

formed with the alternative bronchodilator (Figure 2).

Screening Visit 1 Visit 2 Visit 3

Indacaterol
(single-dose)

Tiotropium
(single-dose)

Tiotropium
(single-dose)

Indacaterol
(single-dose)

IC
Spirometry

6MWT

Adverse effects 
assessment

7-days
washout

7 days
Follow

-up

IC
Spirometry

6MWT

7-days
washout

Figure 1 Study design and patient´s allocation of the 2-period cross-over sequences. During both visit 1 and visit 2, the pulmonary function tests measurements were done

before and 30, 60, 240 mins, 23:10 and 23:45 hrs after a single-dose of the corresponding long-acting bronchodilator.

Abbreviations: IC, inspiratory capacity; 6MWT, 6-minute walking test; IND, indacaterol; TIO, tiotropium.

Assessed for eligibility (n=57)

Excluded (n=13)
• Declined to participate (n=5)
• Not meeting inclusion criteria (n=5)
• Didn’t attend visit/Exacerbation (n=1)

Randomized (n= 44)

Sequence AB (n=22)
(Indacaterol -Tiotropium)

Sequence BA (n=22) 
(Tiotropium -Indacaterol) 

Analysed (n= 22) Analysed (n= 22)

Enrollment

Figure 2 Flowchart of subject recruitment.
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The trough FEV1, FVC and IC were defined as the

average of the two measurements taken at the end of the

drug administration period, at approximately 23:10–23:45

hrs following drug administration.

Outcome variables
The primary outcome of this study was to determine the

impact of a single dose of IND or TIO on IC,

FEV1 and FVC from baseline to 30, 60 and 240 mins as

well as 23:10 and 23:45 hrs (trough measurements).

The secondary outcome was to determine the impact of

a single dose of IND or TIO on WD and exertional dyspnea

during the 6MWT from baseline to 30, 60 and 240 mins as

well as 23:10 and 23:45 hrs (trough measurements).

Study procedures
Pulmonary function testing
Pulmonary function was measured at the first visit accord-

ing to previously described guidelines28 and using the

Mexican standard reference equations,29 which are similar

to the Third National Health and Nutrition Examination

Survey values for Mexican-Americans.30

To obtain IC, patients quietly breathed into a spirometer,

such that several reproducible readings of tidal volume were

obtained. Patients were then asked to take a maximum

inspiration and slowly and completely exhale.31

Six-minute walking test
All patients performed the 6MWT after pulmonary func-

tion testing. The 6-min walking distance (6MWD) was

measured according to the guidelines of the American

Thoracic Society,32 with standardized encouragement, in

a 30-m corridor under the supervision of an experienced

technician.

Sample size and statistical analysis
The sample size calculation was based on the premise that

improvements in WD with TIO should be of similar mag-

nitude to those seen with IND. A calculation was obtained

from a previous study,33 taking into account a minimal

clinical difference of 30 m with a standard deviation of

90 m. It was calculated that 22 patients in each treatment

arm would be necessary for this study to achieve power

equal to 0.80 at p<0.05 significance with a one-tailed

statistical test. Taking into account a 20% attrition rate,

we planned to recruit 44 patients for this study. The

primary efficacy variables were the increase in IC,

FEV1 and FVC from predose among the readings at 30,

60 and 240 mins as well as 24 hrs postdose. Statistical

significance was tested by ANOVA. Possible crossover

and period effects for all exploratory end points were

first assessed. Treatment responses were compared using

paired t-tests. A p<0.05 significance level was used for all

analyses, with Bonferroni adjustments for multiple com-

parisons where appropriate. The results are reported as the

mean± standard deviation.

Ethical considerations
The study protocol and informed consent were approved by

the Ethics and Research Committee of the National Institute

of Respiratory Diseases Ismael Cosío Villegas, of Mexico

City, Mexico, with approval reference number C-2212.

The study was conducted in accordance with the state-

ments of the Helsinki´s Declaration.

Results
Data was collected from August 2013 to December 2016.

The study´s flow chart is presented in Figure 1. Fifty-five

patients were screened, 13 were excluded, and 42 patients

were randomized in a 1:1 ratio to TIO or IND at visit one.

Subject characteristics are presented in Table 1. One

hundred percent of participants were female, with a mean

age of 75 years and a median biomass smoke exposure

index of 310 hr-years.

Patients had on average moderate airflow obstruction,

68% of patients were naïve for COPD treatment and the

remaining subjects had the following treatment: 6 patients

were on TIO treatment and 7 on IND. Data on FEV1, IC

and FVC both for IND and for TIO after a single study

dose of medication is shown in Table 2. Significant

increases over all time periods were observed in IC

(p<0.0001), FEV1(p<0.0001) and FVC (p<0.0001) after

IND was administered. When TIO was administered, an

increase over all time periods was observed only for FEV1

(p<0.0001) and FVC (p<0.0001), whereas for IC an

increase was observed only at 30 mins and 24 hrs after

TIO administration (Figure 3). No significant differences

were observed among TIO and IND.

Figure 4 shows the comparison of IC, FVC and FEV1

at 24 hrs postdose (trough) to predose values. There were

significant differences for all variables at 24 hrs

(p<0.0001). However, there were no differences between

the treatments. Trough FEV1 increased by an average of

57 mL with IND and 90 mL with TIO (p=NS); trough

FVC increased by an average of 73 mL with IND and
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153 mL with TIO (p=NS); trough IC increased by an

average of 116 mL with IND and 156 mL with TIO

(p=NS), confirming a reduction in air trapping.

Distance walked and dyspnea after IND or TIO are

shown in Table 3. Significant changes in walking distance

(WD) over 24 hrs were observed after administering both

bronchodilators. However, no difference was observed

between them at any interval and the increase in WD

did not reach a minimal clinically important difference

(MCID). Dyspnea during the walking test did not show

any significant decrease over time at any interval in

comparison with baseline when either bronchodilator

was used.

Table 4 shows the proportion of subjects who reached

MCID in distance walked, dyspnea at the end of the

6MWT, IC and FEV1 during the different intervals after

administration of IND or TIO. For distance walked and

dyspnea score, a small number of patients reached a MCID

with both bronchodilators. However, more than 40% of

subjects showed a MCID in IC at all intervals after using

both bronchodilators. Interesting to note is that for FEV1

a lower proportion of subjects reached a MCID when IND

was administered in comparison to TIO. Nevertheless,

these differences were not statistically significant.

Safety
The most common drug-related adverse event was

cough in 13.6% and 4.5% of patients after administra-

tion of IND and TIO, respectively. “Cough” resolved

after a few minutes to inhale the drug in the majority of

the patients (60%).

Discussion
Our results showed that both IND and TIO had

a significant bronchodilator effect in patients with BE-

COPD. This effect started in the first 30 mins following

a single inhalation and remained 24 hrs later with both

bronchodilators; however, this finding did not show

a clinically relevant effect on the improvement of dyspnea

and distance walked.

Table 1 Demographics and lung function characteristics on

COPD-BE

Variable (n=44) Mean±SD

Age, years 75±11

Height, cm 146.5±8

Weight, kg 59.50±16

Body mass index, kg/m2 27±4

Biomass smoke exposure index, hrs-years 310±110

FVC, L 1.65±0.46

FVC, % pred 82±21

FEV1, L 0.85±0.31

FEV1, % pred 55±18

FEV1/FVC 0.53±0.09

IC, L 1.23±0.32

6MWTD, m 332±62

Dyspnea (Borg score) at the end 6MWT

SaO2, %

3±3

88±4

GOLD stage n (%)

GOLD II 31 (74)

GOLD III 9 (21)

GOLD IV 2 (5)

Abbreviations: IC, inspiratory capacity; 6MWTD, 6-min walking test distance;

GOLD, Global Initiative for Chronic Obstructive Lung Disease; SaO2, oxygen

saturation measured by pulse oxymetry.

Table 2 Measurements over time of FEV1, IC, FVC with IND and TIO

Indacaterol Tiotropium

FEV1, L
mean (SD)

IC, L
mean (SD)

FVC, L
mean (SD)

FEV1C, L
mean (SD)

IC, L
mean (SD)

FVC, L
median (SD)

Baseline 0.85 (0.35) 1.24 (0.34) 1.56(0.39) 0.85 (0.32) 1.29 (0.38) 1.55 (0.35)

(1)30 mins 0.92 (0.33) 1.35 (0.38) 1.71(0.47) 0.93 (0.32) 1.38 (0.40) 1.72 (0.38)

(2)60 mins 0.95 (0.29) 1.42 (0.36) 1.75(0.40) 0.94 (0.28) 1.39 (0.41) 1.74(0.39)

(3)240 mins 0.93 (0.29) 1.37 (0.38) 1.74 (0.42) 0.94 (0.29) 1.42 (0.41) 1.73(0.43)

(4) 24 hrs 0.90 (0.29) 1.36 (0.38) 1.63(0.36) 0.94 (0.30) 1.42 (0.39) 1.70 (0.37)

p+ 0.000 0.004 0.000 0.000 0.075 0.001

SP* 2–1,3–1,4–1 2–1, 3–1, 4–1 2–1,3–1,4–1, 2–1, 3–1, 4–1 2–1,2–4 2–1,3–1,4–1

Notes: +One-way ANOVA analysis was used to evaluate changes over time in each treatment. *This shows the statistically significant difference between time intervals, 1

corresponding to 30 minutes, 2 corresponding to 120 minutes, 3 corresponding to 240 minutes and 4 corresponding to 24 hours. Paired t-test was used with Bonferroni

adjustments, with a p -value <= 0.01.

Abbreviations: IC, inspiratory capacity; SP, significant pairs were obtained comparing the different measurements after bronchodilator dose with the measurement of

baseline dose; min, minutes; L, liters.
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Inspiratory capacity has been used as a surrogate to demon-

strate dynamic hyperinflation in patients with COPD.32

Likewise, improvement in IC has been associated with

a reduction in exercise-induced dyspnea.17,21,34 Our data

showed that both IND and TIO increased IC. Interestingly,

these women with BE-COPD had moderate airflow limitation

(FEV1%predicted of 55%) yet had hyperinflation, as indicated

by increased IC following administration of the

bronchodilators. Although changes in IC were not as high as

reported elsewhere,18 thismay be explained by the short stature

of these women and the lower predicted values in spirometry

and IC.

Both IND and TIO were the very first 24-hr long-

acting bronchodilators in their class, as has been demon-

strated in many clinical trials with smokers as patients.

This study shows that this effect is also observed in BE-
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Figure 3 Significant increases over all time periods were observed in IC (p<0.0001), after IND was administered. An increase was observed for IC only at 30 mins and 24

hrs after TIO administration. No significant differences were observed among TIO and IND.
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COPD, as can be observed in the significant trough effect

on FEV1, FVC and IC. As in TE-COPD, our results

showed that patients with BE-COPD might receive addi-

tional benefit from regular treatment with long-acting

bronchodilators earlier in the course of their disease and

that both airflow obstruction and lung hyperinflation

should therefore be targeted. In this sense, either

a LAMA or LABA is equally effective in their acute and

long-acting bronchodilator effects.

For WD during the 6MWT, previous papers have shown

that TIO, either alone or in combination with other bronch-

odilators, improved 6MWD in COPD-TE.35–37 However, the

modest improvement in distance observed with TIO at 24 hrs

(19 m) and the lack of improvement observed for IND were

not surprising because our study was designed to evaluate

a single dose within 24 hrs, which was likely insufficient to

show significant changes and is in contrast to the more than

4-week period reported in other studies.35–37 The 6MWT has

Table 3 Measurements over time of walking distance and dyspnea (end 6MWT) with IND and TIO

Indacaterol Tiotropium

Distance walked (m) Mean (SD) Borg (End MWT)
Median (IQR)

Distance walked (m) Mean (SD) Borg (End 6MWT)
Median (IQR)

Baseline 354.55 (67.21) 3 (2–4) Baseline 348.10 (74.17) 2 (1–4)

30 min 358.98 (71.89) 2 (1–3) 30 min 359.26 (71.09) 2 (1–4)

60 min 353.38 (77.25) 2 (1–3) 60 min 364.90 (77.97) 2 (1–3)

240 min 352.88 (69.66) 2 (1–3) 240 min 362.69 (75.52) 2 (1–3)

24 hours 366 (68) 2 (1–3) 24 hours 368 (74) 2 (1–3)

*p <0.001 NS *p <0.001 NS

Note: *ANOVA analysis was used to evaluate changes over time in each treatment.

Abbreviations: 6MWT: Six Minutes Walking Test; SD: Standard deviation; IQR: Interquartile range; m: meters; Min: minutes.

Table 4 Subjects achieving minimal clinically important difference (MCID) at different time periods with IND and TIO [n=number of

subjects (proportion)]

30 mins,
n (%)

60 mins,
n (%)

240 mins,
n (%)

23:10 hrs,
n (%)

23:45 hrs,
n (%)

6-min walking test distance*

Indacaterol 3 (7.1%) 6 (14.3%) 3 (7.3%) 7 (16.7%) 8 (19%)

Tiotropium 4 (9.5%) 10 (24.4%) 7 (16.7%) 8 (19%) 12 (28.6%)

p 0.500 0.187 0.166 0.908 0.221

Dyspnea at the end of 6-min walking test**

Indacaterol 13 (31.0%) 12 (28.6%) 10 (23.8%) 11 (26.2%) 11 (26.2%)

Tiotropium 11 (26.2%) 8 (19.5%) 7 (16.7%) 6 (14.6%) 8 (19.0%)

p 0.804 0.167 0.581 0.096 0.549

Inspiratory capacity***

Indacaterol 15 (39.5%) 23 (54.7%) 16 (44.4%) 15 (42.9%) 19 (50.0%)

Tiotropium 19 (47.5%) 18 (46.2%) 21 (53.8%) 18 (48.6%) 17 (43.6%)

p 0.314 0.088 0.280 0.399 0.369

Forced expiratory volume in one second****

Indacaterol 12 (28.6%) 17 (41.5%) 15 (36.6%) 12 (28.6%) 13 (31%)

Tiotropium 19 (45.2%) 18 (43.9%) 21 (50%) 16 (39%) 18 (42.9%)

p 0.087 0.500 0.156 0.219 0.183

Notes: *35-m improvement over baseline was considered as the clinically significant difference. **Two-point improvement (Borg scale) over baseline was considered as the

clinically significant difference. ***Ten percent improvement over baseline was considered as the clinically significant difference. ****Hundred-milliliter improvement over

baseline was considered as the clinically significant difference.

Abbreviation: mins, minutes.
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been used as a tool to evaluate the submaximal exercise.36

However, its utility as a marker of bronchodilation is con-

troversial. Celly et al38 evaluated the 6MWT for interven-

tions and its responsiveness to pharmacologic agents in more

than 14,000 COPD patients from observational and clinical

trials and concluded that the 6MWT is not a responsive out-

come for inhaled bronchodilators. In this sense, the benefits

of bronchodilators on the 6MWTmight be explained through

mechanisms other than bronchodilation.38

It has been assumed that IND has a 24-hr duration of

bronchodilator effect and a fast onset of action in COPD. In

a double-blind, core-period study with 635 subjects with

COPD, Rennard et al14 showed in an open-label crossover

extension period with a subgroup of subjects that IND

provided comparable or superior efficacy to TIO from 0 to

4 hrs on Day 1. In terms of bronchodilation, similar results

were observed in the present sample of women with COPD.

This is the first clinical trial to evaluate the acute

effects of LABAs in COPD-BE. No clinical information

regarding clinical trials, in particular, with the new gen-

eration of bronchodilators, has been documented in

COPD-BE. Notwithstanding that COPD in women in

rural areas is a public worldwide health problem,39 all

clinical trials have focused on COPD associated with

tobacco smoking, thus giving the appearance that pharma-

ceutical companies are not interested in testing their pro-

ducts on this population. Therefore, physicians dealing

with COPD-BE empirically treat these women and pre-

scribe different drugs by following the same criteria of

international COPD guidelines.8

It was important to test whether LABAs are equally as

effective for COPD-BE as they are for COPD-TE. Our

results suggest that when LABAs or different inhalers are

prescribed to women with COPD-BE with moderate dis-

ease, the same therapeutic approach that is used for

COPD-TE may be used.26,27 More studies are needed to

evaluate the effects of LABAs over longer periods of time

and their association with mortality, exacerbations, quality

of life and lung function.

One of the problems with performing a clinical trial is

that few centers are interested in testing drugs for COPD-

BE. Another setback is the cost for medical centers to

perform clinical trials without sponsorship from pharma-

ceutical companies. The importance of this clinical trial is

that it gathered evidence to show the utility of drugs used

in COPD by using a hard and reliable methodology for

treating COPD-BE rather than relying strictly on empiri-

cally supported treatments.

Limitations
A potential limitation may be that this study only exam-

ined acute effects. By not examining the effects of the

study drugs beyond a single day, we might have under-

estimated the potential long-term benefits of both drugs.

Despite the clinical intention to blind this study, the most

important limitation was the absence of a control group, in

this case, COPD-TE women. This control group would have

helped to contrast both populations, in terms of their different

or similar responses to the treatments. However, given that

COPD associated with tobacco smoking has been widely

studied, such a control group may not have been necessary.

Strengths
This is the first clinical trial using appropriate methodol-

ogy to include BE-COPD women to test the impact of

long-acting bronchodilators.

In summary, IND and TIO similarly improved IC, FEV1

and FVC during the first 24 hrs after their administration in

women with moderate BE-COPD. Both bronchodilators had

a higher proportion of subjects with a clinically significant

response in IC than the rest of the outcomes.
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