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Abstract

Objective: Salmeterol/fluticasone combination (SFC) formulated in a breath-actuated inhaler
(BAI) overcomes the co-ordination problem associated with the pressurized-metered dose
inhaler (pMDIs). Our aim was to compare the efficacy and the safety of SFC given through the
BAI versus the conventional pMDI in moderate-to-severe asthmatics. Methods: In this
randomized, double-blind, double-dummy, prospective, active-controlled, parallel group,
multicenter, 12 weeks study, 150 asthmatics were randomized to receive SFC (25/125 mcg)
through either BAI or pMDI. The primary efficacy endpoint was mean change in pre-dose
morning PEFR value at 12 weeks and the secondary efficacy endpoints included, mean change
in FEV1, pre-bronchodilator FVC, pre-dose morning and evening PEFR, symptom scores at 2, 4,
8, and 12 weeks. Patient preferences for device and safety were also assessed. Results: At 12
weeks, the mean change in pre-dose morning PEFR in BAI and pMDI groups was 50.72 L/min
and 48.82 L/min, respectively (p50.0001; both groups) and the difference between the two
groups was not significant. Both the treatment groups showed a statistically significant
improvement in secondary endpoints at all-time points compared with baseline. The usability
questionnaire assessment results showed that the BAI device was preferred by 75% of patients
as compared with 25% preferring pMDI. SFC in both BAI and pMDI devices was found to be safe
and well tolerated. Conclusion: This is the first study to demonstrate that SFC given through the
BAI produces comparable efficacy and safety endpoints as pMDI. Additionally, BAI was the
preferred inhaler by patients compared to conventional pMDI.
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Introduction

Inhalation therapy is the most effective and preferred mode

for delivering medications in patients with asthma. It offers

the advantage of targeted lung delivery, smaller doses, rapid

onset of action, and reduced side effects when compared with

systemic administration of medications. The combination of

inhaled corticosteroids (ICS) and long-acting beta2-agonists

(LABAs) is the foundation for the long-term management and

effective control of moderate-to-severe asthma [1].

Since the introduction of the pressurized metered dose

inhaler (pMDI) in 1956, [2] inhalation therapy has evolved

and there are now a plethora of inhaler devices, to suit the

varied needs of different patients. pMDIs still remain one of

the most widely prescribed and used inhalers since they have

the advantages of being compact, portable, convenient and

provide highly reproducible dosing [3]. One of the most

commonly reported drawbacks of the pMDIs is the difficulty

in co-ordinating the actuation with inhalation [2,3]. Patients

with poor pMDI technique showed a substantial lower lung

deposition (7.2%) [4]. Using spacers with pMDIs does

overcome the problem of coordination [5–7]. The dry

powder inhalers (DPIs) were introduced in the late 1960s.

Unfortunately, patients with compromised inspiratory flow

rates find it difficult to achieve the rapid and forceful

inhalation required to actuate the DPIs [8,9]. Improper

medication use and incorrect inhaler technique have been

associated with suboptimal disease control and poor quality of

life [10,11]. For achieving adequate disease control, both the

right device and the right drug play a critical role.

The breath-actuated inhaler (BAI) is an advance in

inhalation therapy since it overcomes the limitations experi-

enced by patients with the use of other inhalation devices. The

BAI senses the patient’s inhalation through the actuator and
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releases the drug automatically in synchrony. Hence, unlike

DPIs, the delivered dose does not depend on patient’s

inhalation effort [12,13].

Salmeterol/fluticasone combination (SFC) is a well-

established and widely used LABA/ICS combination

approved for the long-term management of patients with

asthma and COPD. A number of studies have supported

the role of inhaled SFC in improving lung function, quality

of life, reducing exacerbations, and providing better disease

control in patients with asthma [14–16].

The LABA/ICS combination of SFC has now been

formulated in a BAI. The aim of this study was to compare

the efficacy and the safety of SFC delivered by the BAI versus

the same combination delivered by the pMDI in patients

with moderate to severe asthma over 12-weeks. In addition,

we also compared patient preference for device use between

BAI and pMDI.

Methods

Study design

This was a randomized, double-blind, double-dummy, pro-

spective, active-controlled, parallel group, multi-centre,

12 weeks study in moderate-to-severe asthma.

Patients visited the clinic at the beginning (screening visits

1 and 2), at the end of run-in (visit 3) and after 2, 4, 8, and

12 weeks of treatment (Figure 1). At visit 1, patients were

screened for eligibility by history, physical examination, and

laboratory investigations including chest X-ray, electrocar-

diogram (ECG) and blood tests. At visit 2, selected patients

were assessed for reversibility test (spirometry: forced

expiratory volume in the first second (FEV1), forced vital

capacity (FVC), and % predicted FEV1). Patients fulfilling the

required criteria entered a 2-week run-in period, in which all

previous asthma medications were withdrawn and all patients

prescribed fluticasone propionate pMDI 50 mcg two puffs

twice daily. Levosalbutamol pMDI was provided as rescue

medication throughout the study duration.

Double dummy is a technique for retaining the blind when

administering supplies in a clinical trial, when the two

treatments cannot be made identical [17]. In this study,

treatments were masked in a double-dummy fashion, whereby

subjects randomized to receive BAI were given SFC BAI and

a placebo pMDI, and subjects randomized to receive pMDI

were given SFC pMDI and a placebo BAI.

After the run-in period, patients satisfying the randomiza-

tion criteria were randomized (1:1) to receive either SFC

25/125 mcg (Seroflo� BAI, Cipla Ltd, Mumbai, India) + pMDI

(placebo) or SFC 25/125 mcg (Seroflo� pMDI, Cipla Ltd,

Mumbai, India) + BAI (placebo) for a period of 12 weeks.

The study was approved by the local ethics review

committees and was conducted in accordance with the

principles of Declaration of Helsinki. The study was

conducted according to ICH-GCP guidelines. Written

informed consent was obtained from all the study participants.

This study is registered with clinical trial registry of India

CTRI/2011/11/002165.

Patients

Patients �18 years of age with a confirmed diagnosis of

asthma according to Global Initiative For Asthma (GINA)

guidelines, demonstrating reversibility (FEV1 of �12% and

�200 ml, 20 min after administering 200 mcg levosalbutamol

delivered through the pMDI) or with a documented revers-

ibility within the last 6 months were enrolled in the study.

Eligible patients had a documented history of asthma for at

least past 6 months and were receiving a dose of ICS or

ICS + LABA for at least 4 weeks prior to the screening visit.

Patients with, known or suspected hypersensitivity to the

medicinal product, history of serious uncontrolled medical

condition which might compromise safety of the subject,

clinically relevant upper respiratory tract infection for

Figure 1. Study design. SFC, Salmeterol Fluticasone combination; BAI, breath-actuated inhaler; pMDI, pressurized metered dose inhaler.
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4 weeks or lower respiratory tract infection for 8 weeks were

excluded from the study. Also, pregnant and lactating females

were not included in the study.

Those patients showing an FEV1 �50% and �80% of

the predicted normal value when not on short-acting

bronchodilator medication for the past 6 h and ICS + LABA

combination for the past 24 h, prior to screening visit 2 were

included in the 2 week run-in period.

At the end of 2 weeks, patients with a pre-dose FEV1 %

�50% and �80% of the predicted normal value and FEV1

within ±15% of visit 2 value were randomized. Patients with

an exacerbation requiring hospitalization or oral steroids or

additional asthma therapy (including change in dose of ICS)

and those suffering from respiratory tract infections during the

run-in period were excluded from the study. Current smokers

or past smokers with a smoking history of �10 pack years

were excluded from the study.

Assessments

The primary efficacy endpoint was mean change in pre-dose

morning PEFR recorded at the end of 12 weeks, using

the peak flow meter (Breathe-o meter�, Cipla Ltd., Mumbai,

India)

The secondary endpoints included lung function measure-

ments, symptoms, rescue medication use, safety assessments

and patient preference for the inhaler device. Lung function

measurement included mean change in pre-dose morning and

evening PEFR, measured using peak flow meter; mean

change in FEV1 and FVC measured using spirometer at 2, 4,

8, and 12 weeks. Spirometry was performed according to

ATS/ERS 2005 standards. Symptom scores and rescue

medication usage were recorded at 2, 4, 8, and 12 weeks.

To assess the preference for a particular device, each patient

answered a two-page self-administered validated question-

naire at week 12. Questionnaires were provided in regional

languages if required. Safety was evaluated in terms of

adverse events and drug-related adverse events throughout the

study period. Laboratory investigations (hematology, liver

function tests, renal function tests, and urine analysis) were

done at screening visit 1 and at the end of the study. Vital

parameters – blood pressure (systolic and diastolic in mmHg)

and pulse (beats/min) – were recorded at every visit.

Statistical analysis

The primary efficacy variable was the mean change in

morning PEFR over 12 weeks and the minimum sample size

required for the study was determined in relation to its

statistical power to detect no treatment difference in mean

change in morning PEFR between the two study arms.

Assuming a true standard deviation of mean change in

morning PEFR of 50 L/min and using two-sided significance

test at the 5% level, a sample size of 126 evaluable patients

were determined to give the study a power of 80% with an

equivalence limit difference in the mean of 25 L/min between

the two groups. Assuming a 20% dropout rate, a total of 150

patients were determined to be randomized in the study.

Intention-to-treat (ITT) population included all rando-

mized patients who received at least one dose of study drug

with one post-baseline visit data. The statistical significance

of the difference at week 12 from baseline for the primary and

secondary endpoints was analyzed using paired t-test at 5%

level of significance. The statistical significance between the

groups across the visits for mean values was analyzed using

unpaired t-test at 5% level of significance. The mean change

between the two groups was analyzed, for each end point

using unpaird t-test at 5% level of significance; and for

usability questionnaire using chi-square or fisher’s exact test

at 5% level of significance.

Results

A total of 180 patients were screened, out of which 161

fulfilled the selection criteria and entered the run-in-period

(Figure 2). Of these, 11 patients failed to meet the random-

ization criteria and 150 eligible patients were randomized

(1:1) to SFC BAI (n¼ 75) and SFC pMDI (n¼ 75). A total of

14 patients (n¼ 5 SFC BAI, n¼ 9 SFC pMDI) dropped out of

the study due to protocol violation. The intent to treat (ITT)

population consisted of 136 patients (n¼ 70 SFC BAI, n¼ 66

SFC pMDI). Baseline characteristics were comparable

between the two treatment groups (Table 1).

Mean change in pre-dose morning and evening PEFR

Both the treatment groups showed a statistically significant

improvement in morning and evening PEFR values at all the

time points throughout the study period. The morning PEFR

values at baseline for SFC BAI and SFC pMDI group were

269.20 L/min and 266.65 L/min while after 12 weeks treat-

ment the improvement in morning PEFR were 319.92 L/min

(p50.0001) and 315.47 L/min (p50.0001), respectively. At

week 12 a significant improvement (p50.0001) in morning

PEFR was recorded with a mean change from baseline in

BAI and pMDI groups being reported as 50.72 L/min and

48.82 L/min, respectively, with no statistically significant

difference (p¼ 0.35) between the two treatment groups

(Figure 3, Online Supplements 1 and 2)

The evening PEFR values at baseline for SFC BAI and

SFC pMDI group were 268.00 and 269.66 L/min while after

12 weeks treatment the improvement in evening PEFR were

323.44 L/min (p50.0001) and 316.55 L/min (p50.0001),

respectively. SFC BAI group showed a significantly greater

increase in evening PEFR at weeks 2 (p¼ 0.0477) and 4

(p¼ 0.04) compared with the SFC pMDI group (Figure 4).

At week 12, difference between the treatment groups for mean

change in evening PEFR was 8.55 L/min (95% CI 3.42, 9.03)

respectively. (Online Supplement 3).

Mean change in FEV1

Both the treatment groups showed statistically significant

improvement in the FEV1 values at all-time points (2, 4, 8,

and 12 weeks) compared with baseline (Figure 5). The mean

FEV1 at baseline for SFC BAI and SFC pMDI group were

1.63 L and 1.67 L, while after 12 weeks treatment, the

improvement in mean FEV1 were 1.83 L (p50.0001) and

1.82 L (p50.0001), respectively.

There was a significant difference between the two groups

at the end of 2 weeks (SFC BAI: 0.13 L; SFC pMDI: 0.06 L;

p50.05). At week 12, difference between the treatment

groups for mean change in FEV1 was 0.06 L (95% CI �0.05,

DOI: 10.3109/02770903.2015.1050499 Salmeterol/Fluticasone via BAI versus pMDI 1067
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0.17), higher in the BAI group, but not statistically significant

(Online Supplement 4).

Mean change in FVC

Both the BAI and pMDI groups showed statistically signifi-

cant improvement in pre-bronchodilator FVC at the end of 2,

4, 8, and 12 weeks compared with baseline. The mean FVC

values at baseline for the SFC BAI and the SFC pMDI group

were 2.28 L and 2.35 L, while after 12 weeks treatment, the

improvement in mean FVC was 2.43 L (p50.0004) and

2.50 L (p50.0045), respectively.

There was no difference in the change in FVC between the

two groups. SFC BAI and SFC pMDI showed an increase of

0.15 L and 0.14 L, respectively, for mean change in FVC, at

12 weeks. At week 12, difference between the treatment

groups for mean change in FVC was 0.01 L (95% CI �0.17,

0.19) (Figure 6, Online Supplement 5).

Rescue medication

There was a significant reduction in rescue medication use in

both the groups compared with baseline (p50.05). This

reduction was seen throughout the 12-week treatment period.

The mean rescue medication puffs at baseline for the SFC BAI

and the SFC pMDI group were 12.40 and 13.85, while after 12

weeks treatment, the reduction in rescue medication puffs were

4.69 (p50.0004) and 4.88 (p50.0001), respectively.

At week 12, difference between the treatment groups

for mean change in the number of puffs of rescue medica-

tion was 0.76 (95% CI �0.63, 2.15) (Online Supplements

6 and 7).

Figure 2. Patient disposition.

Table 1. Patient demographics and baseline characteristics.

Salmeterol/Fluticasone

Parameters

BAI

(n¼ 72)

pMDI

(n¼ 71) p Value

Gender (M/F) 32/40 32/39 0.936

Age (years), mean ± SD 44.85 ± 12.30 43.25 ± 12.39 0.4397

Height (cm), mean ± SD 158.33 ± 9.96 158.08 ± 9.07 0.8756

Weight (kg), mean ± SD 61.51 ± 14.07 58.94 ± 11.23 0.2298

Duration of asthma (months) 72.38 ± 85.31 70.77 ± 88.28 0.9119

Smoking history in pack years 6.16 ± 4.06 7.0 ± 0.0 0.0853

Pre-bronchodilator FEV1 (L) 1.60 ± 0.48 1.60 ± 0.47 0.999

Pre-bronchodilator FEV1 %

of predicted

63.99 ± 7.57 63.51 ± 8.36 0.719

Pre-bronchodilator FVC (L) 2.26 ± 0.64 2.31 ± 0.71 0.658

Reversibility (%) 22.77 ± 9.12 24.50 ± 10.93 0.306

1068 R. Dhar et al. J Asthma, 2015; 52(10): 1065–1072
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Symptom score

There was a significant improvement (p50.0001) in day time

(Online Supplement 8) and night time symptom scores

(Online Supplement 9) in both the groups from week 2

onwards with no difference between the groups.

The mean day time symptom score at baseline for the SFC

BAI and the SFC pMDI group were 0.67 and 0.71, while after

12 weeks treatment, the mean day time symptom score

decreased to 0.23 (p50.0001) and 0.24 (p50.0001), respect-

ively. The mean night time symptom score at baseline for the

SFC BAI and the SFC pMDI group were 0.51 and 0.54, while

after 12 weeks treatment, the mean night time symptom

score decreased to 0.10 (p50.0005) and 0.12 (p50.0001),

respectively.

Both the groups showed improvements in the number of

patients with symptom-free days at week 12 (n¼ 56/70 SFC

BAI; n¼ 55/66 SFC pMDI) as compared with baseline (n¼ 38

SFC BAI; n¼ 38 SFC pMDI). Similarly, there was an improve-

ment in number of patients with symptom free nights at week

12 (n¼ 64/70 SFC BAI; n¼ 63/66 SFC pMDI) as compared

with baseline (n¼ 43 SFC BAI; n¼ 39 SFC pMDI).

Usability questionnaire assessment

The results of the usability questionnaire assessment revealed

that the BAI was the preferred device and was easier in terms

of learning and remembering the steps of usage as compared

to the pMDI (Figure 7).

Ninety-seven (97%) patients found the BAI very easy/easy

to use while 75% found pMDI very easy to use. Out of the 128

subjects, 96 (75%) showed a preference for the BAI while 32

(25%) preferred to use the conventional pMDI.

Figure 3. Mean (± SD) pre-dose morning PEFR values at weeks 0 and 12.

Figure 4. Mean change (± SE) in pre-dose morning and evening PEFR (L/min) at 2, 4, 8, and 12 weeks.
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Figure 6. Mean change (± SE) in pre-bronchodilator FVC (L) at 2, 4, 8, and 12 weeks compared to baseline.

Figure 5. Mean change (± SE) in pre-bronchodilator FEV1 at 2, 4, 8, and 12 weeks from baseline.
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Safety assessment

About 12.50% (n¼ 9) and 11.27% (n¼ 8) patients reported at

least one adverse event in the SFC BAI and the pMDI group,

respectively. Of these, drug-related adverse event was

reported in two patients, one in either group. More frequently

seen adverse events (4 than 2% of patients) were anemia,

pyrexia, and cough. Serious adverse event (7–8 episodes of

vomiting and 2–3 episodes of loose motions requiring

hospitalization) was reported in only one patient in the SFC

BAI group; however, this was not related to the study drug.

Discussion

This is the first study evaluating the safety and the efficacy of

SFC given through BAI as compared with the standard pMDI

over a period of 12 weeks. The SFC BAI produced similar

therapeutic response in terms of lung function and symptoms

as that of the pMDI. Moreover, the BAI showed statistically

significant superior bronchodilator responses when evaluated

using FEV1 and PEFR over the treatment period, compared

with baseline, and was reported to be the preferred device of

choice by 75% of the study patients because of ease of use.

A BAI is a simple to use, convenient, cost-effective,

and patient-friendly inhaler. The BAI has clear advantages

over a DPI in terms of ease of use, inhaler technique and patient

preference. It is a vital inhaler for patients and can be used by

all patients irrespective of their age and disease severity [18].

A combination of LABA/ICS has a well-established role in

the long-term management of moderate-to-severe persistent

asthma. SFC is widely used and prescribed for the manage-

ment of patients with asthma, as well as for COPD. A number

of studies have shown that inhaled SFC improves lung

function, quality of life, reduces exacerbations, and provides

better asthma control [14–16].

SFC has been conventionally available in the pMDI and

DPI devices. However, for the first time, SFC has been

formulated in the BAI. Hence, there was a need to evaluate

the efficacy and safety of SFC in the BAI device.

The study assessed both the treatment groups over a

sufficiently long period of 12 weeks to evaluate objectively

the BAI device and also compare it with the pMDI.

The aim of the 2-week run-in-period, in which all the

patients took a uniform dose of ICS, was to bring all the

patients to a similar baseline level. Both the groups were well

matched in terms of baseline characteristics, demographics,

and severity of asthma.

This study showed that SFC BAI significantly improved

morning and evening PEFR, FEV1, FVC, day-time, and night

time symptom scores and reduced the usage of rescue

medication compared to baseline. These improvements were

found to be comparable with SFC pMDI. In a study conducted

by Lenney et al. [19], patients preferred BAI over pMDI,

pMDI+spacer, and DPIs. Our study, which evaluated patient

preference for BAI and pMDI, using a validated questionnaire

showed that around 75% patients preferred the BAI. This high

patient preference for the BAI would potentially result in high

adherence to the therapy and may ultimately help in achieving

better disease control.

Despite advanced pharmacotherapy, innovative devices,

and guidelines on asthma management, the prevalence and

incidence of uncontrolled asthma is a growing concern.

A large number of patients have uncontrolled asthma despite

taking prescribed therapy. A European survey showed that

asthma is frequently poorly controlled and that levels of

control do not meet the goals of the GINA guidelines [20].

Another study has shown that around 55% patients on standard

asthma medications have uncontrolled asthma [21]. Patients

with inadequately controlled severe persistent asthma are at a

Figure 7. Usability assessment.
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particularly high risk of exacerbations, hospitalization and

death, and often have severely impaired quality of life [20].

The reasons for this poor control of asthma are under-

diagnosis, non-adherence with medication, sub-optimal levels

of ICS, and improper use of inhaler. Poor inhalation technique

results in marked decrease in the amount of drug deposited in

the lung (up to 50%) leading to sub-optimal asthma control

[22,23]. This may be because the inhalers are difficult and

complex to operate. Consequently, patients find it challenging

to learn and use these inhalers.

In several studies, it has been reported that patients find

breath actuated inhaler devices easier to use than other

inhalation devices [24,25]. In the present study, almost 97% of

the patients found the BAI easy to learn and 95% found it easy

to remember. According to the study investigators, this can be

related to the simplicity of using the BAI device. Our study

showed that 95% patients found it was easy to breathe in the

medication through the BAI while 92% patients rated BAI

as a good or excellent device. SFC is the first LABA/ICS

combination formulated in the BAI device, and this is the first

study to evaluate this novel device in comparison with the

conventional pMDI.

There is a need for further studies that objectively evaluate

the BAI and also there is a need for developing more drug

options including combination medications in this device.

Conclusion

This was the first study to demonstrate that SFC when given

with BAI was comparable in terms of efficacy and safety to

pMDI in patients with moderate-to-severe asthma. BAI was

the preferred inhaler by patients when assessed at the end of

12 weeks.

Acknowledgements

The authors would like to thank Dr. Sonali Jadhav and Ms.

Pallavi Londhe (Cipla Limited) who helped in conduct of the

study. The writing assistance was provided by Mr. Vaibhav

Revandkar and Ms. Vaishali Naik (Cipla Limited) in accord-

ance with the CONSORT statement.

Declaration of interest

Dr. Jaideep Gogtay is a permanent employee of Cipla Ltd.

Other authors have no conflict of interest. The study was

funded by Cipla Ltd.

References

1. GINA. Global Initiative for Asthma. Available from: http://
www.ginasthma.org/local/uploads/files/
GINA_Report_March13.pdf2011 [last accessed 6 Dec 2013].

2. Rubin BK, Fink JB. Optimizing aerosol delivery by pressurized
metered-dose inhalers. Respir Care 2005;50:1191–1197.

3. Newman SP. Principles of metered-dose inhaler design. Respir Care
2005;50:1177–1188.

4. Newman SP, Weisz AWB, Talaee N, Clarke SW. Improvement of
drug delivery with a breath actuated pressurised aerosol for patients
with poor inhaler technique. Thorax 1991;46:712–716.

5. O’Callaghan C, Barry P. Spacer devices in the treatment of asthma.
BMJ 1997;314:1061–1062.

6. Newman SP. Spacer devices for metered dose inhalers. Clin
Pharmacokinet 2004;43:349–360.

7. Lavorini F, Fontana GA. Targeting drugs to the airways: the role of
spacer devices. Expert Opin Drug Deliv 2009;6:91–102.

8. Rau JL. Practical problems with aerosol therapy in COPD. Respir
Care 2006;51:158–172.

9. Laube BL, Janssens HM, Jongh FHC, Devadason SG, Dhand R,
Diot P, Everard ML, et al. What the pulmonary specialist should
know about the new inhalation therapies? Eur Respir J 2011;37:
1308–1331.

10. Giraud V, Allaert FA. Improved asthma control with breath-
actuated pressurized Metered Dose Inhaler (pMDI): the SYSTER
survey. Eur Rev Med Pharmacol Sci 2009;13:323–330.

11. Molimard M, Raherison C, Lignot S, Depont F, Abouelfath A,
Moore N. Assessment of handling of inhaler devices in real life: an
observational study in 3811 patients in primary care. J Aerosol Med
2003;16:249–254.

12. Newman SP, Weisz AW, Talaee N, Clarke SW. Improvement of
drug delivery with a breath actuated pressurised aerosol for patients
with poor inhaler technique. Thorax 1991;46:712–716.

13. Giraud V, Allaert FA. Improved asthma control with breath-
actuated pressurized Metered Dose Inhaler (pMDI): the SYSTER
survey. Eur Rev Med Pharmacol Sci 2009;13:323–330.

14. Bateman ED, Boushey HA, Bousquet J, Busse WW, Clark TJH,
Pauwels RA, Pedersen SE. Can guideline-defined asthma control be
achieved? The gaining optimal asthma control study. Am J Respir
Crit Care Med 2004;170:836–844.

15. Woodcock AA, Bagdonas A, Boonsawat W, Gibbs MR, Bousquet J,
Bateman ED. Improvement in asthma endpoints when aiming for
total control: salmeterol/fluticasone propionate versus fluticasone
propionate alone. Prim Care Respir J 2007;16:155–161.

16. Trautmann M, Banik N, Tews JT, Jorres RA, Nowak D. Efficacy of
the combination of fluticasone propionate and salmeterol in
patients with moderate persistent asthma within a ‘‘real-life’’
setting. Eur J Med Res 2007;12:255–263.

17. Guidance for Industry E9 Statistical Principles for Clinical Trials.
Available from: http://www.fda.gov/downloads/drugs/guidance-
complianceregulatoryinformation/guidances/ucm073137.pdf [last
accessed 5 Mar 2015].

18. Salvi S, Gogtay J, Aggarwal B. Use of breath-actuated inhalers in
patients with asthma and COPD–an advance in inhalational therapy:
a systematic review. Expert Rev Respir Med 2014;8:89–99.

19. Lenney J, Innes JA, Crompton GK. Inappropriate inhaler use:
assessment of use and patient preference of seven inhalation
devices. Respir Med 2000;94:496–500.

20. Peters SP, Ferguson G, Deniz Y, Reisner C. Uncontrolled asthma: a
review of the prevalence, disease burden and options for treatment.
Respir Med 2006;100:1139–1151.

21. Peters SP, Jones CA, Haselkorn T, Mink DR, Valacer DJ, Weiss ST.
Real-world Evaluation of Asthma Control and Treatment
(REACT): findings from a national Web-based survey. J Allergy
Clin Immunol 2007;119:1454–1461.

22. Ryan D, Murphy A, Stallberg B, Baxter N, Heaney LG.
‘‘SIMPLES’’: a structured primary care approach to adults with
difficult asthma. Prim Care Respir J 2013;22:365–373.

23. Haughney J, Price D, Barnes NC, Virchow JC, Roche N,
Chrystyn H. Choosing inhaler devices for people with asthma:
current knowledge and outstanding research needs. Respir Med
2010;104:1237–1245.

24. Bronsky EA, Debelic M, Pujet JC, Hahn M. Ease-of-use study
of pirbuterol acetate in the Autohaler actuator in three countries:
the United States, Germany, and France. J Asthma 1993;30:
439–443.

25. Price DB, Pearce L, Powell SR, Shirley J, Sayers MK. Handling and
acceptability of the Easi-Breathe device compared with a conven-
tional metered dose inhaler by patients and practice nurses. Int J
Clin Pract 1999;53:31–36.

Supplementary material available online

1072 R. Dhar et al. J Asthma, 2015; 52(10): 1065–1072

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
L

iv
er

po
ol

] 
at

 0
5:

35
 2

0 
D

ec
em

be
r 

20
15

 



 

 

Online Supplement 1: Analysis of change from baseline in pre-dose morning 

PEFR recorded over the 2, 4, 8 & 12 weeks treatment period  

ITT population (LOCF Method) 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Online Supplement 2: Analysis of change from baseline in pre-dose morning 

PEFR at the end of 12 weeks from baseline  

ITT Population (LOCF Method) 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Online Supplement 3: Analysis of change from baseline in pre-dose evening 

PEFR recorded over the 2, 4, 8 & 12 weeks treatment period 

ITT Population (LOCF Method) 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Online Supplement 4: Analysis of change from baseline in FEV1 (L) at the end of 

2, 4, 8 & 12 weeks treatment period 

ITT Population (LOCF Method)  

 

 

 

 

 

 

 

 

 

 

 



 
 

Online Supplement 5: Analysis of change from baseline in FVC (L) at the end of 2, 

4, 8 & 12 weeks treatment period 

ITT Population (LOCF Method) 

 

 

 

 

 

 

 

 



Online Supplement 6: Reduction in number (+ SE) of puffs of rescue medication 

at 2, 4, 8 and 12 weeks from baseline 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Online Supplement 7: Analysis of change from baseline in number of puffs of 

rescue medication at end of 12 weeks 

ITT Population (LOCF Method) 

 

 

 

 

 

 

 

 

 



 

Online Supplement 8:  Mean (+ SD) day time symptom scores at 0, 2, 4, 8 and 12 

weeks 

 

 

 

 

 



 

Online Supplement 9: Mean (+ SD) night time symptom scores at 0, 2, 4, 8 and 12 

weeks 

 

 

 

 

 

 

 


	2015-52-1065-72.pdf
	Salmeterol/fluticasone through breath-actuated inhaler versus pMDI: a randomized, double-blind, 12 weeks study
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Acknowledgements
	Declaration of interest
	References


	ijas_a_1050499_sm8296.pdf

