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Efficacy and Tolerability of Salmeterol/Fluticasone Propionate
versus Fluticasone Propionate in Asthma Patients: 

A Randomized, Double-blind Study

Yu-Sung Lee1, MD; Horng-Chyuan Lin1,2, MD; Chien-Da Huang1, MD; 
Kang-Yun Lee1, MD, PhD; Chien-Ying Liu1,2, MD; Chih-Teng Yu1,2, MD; 

Chun-Hua Wang1,2, MD; Han-Pin Kuo1,3, MD, PhD

Background: A combination of salmeterol and fluticasone propionate (SAL/FP) has been
shown to be effective in the treatment of asthma. We compared the efficacy
and tolerability of SAL/FP (50/250 µg) with fluticasone propionate (FP)
250 µg administrated twice daily for 2 weeks in treating patients with mild to
moderate asthma.

Methods: This was a randomized, double-blind study in adult patients with sympto-
matic asthma that was not controlled by 1000 µg/d inhaled corticosteroids
(ICS) alone. 48 asthmatics were randomized to receive 2 inhalations of
SAL/FP 50/250 µg bis in die (BID) or 2 inhalations of FP 250 µg BID, both
delivered via Accuhaler device, for 2 weeks. The primary objective was the
mean change from baseline in the mean morning peak expiratory flow (PEF)
over the two week period. Other parameters included lung function, daily
asthma symptom scores, evening PEF, percentage of days free of rescue
medication use and daily rescue medication use. Tolerability was assessed by
adverse events spontaneously elicited at clinic visits.

Results: 46 patients provided evaluable efficacy for analysis. The morning PEF
improved significantly throughout the two weeks of treatment compared
with baseline in the SAL/FP group. Mean morning PEF was 23.0 L/min
higher in SAL/FP group than in FP group (p = 0.013). The change of forced
expiratory volume in one second (FEV1) from baseline was greater in
SAL/FP group compared to FP group (p = 0.048). There were similar effects
on day-time and night-time symptom scores, percentage symptom free days
and nights and usage of salbutamol. 70.8% of the patients receiving SAL/FP
were satisfied with the treatment, while only 26.1% of patients receiving FP
alone were (p = 0.020). No death or acute exacerbation occurred.

Conclusion: SAL/FP 50/250 µg was safe and effective, and had a high level of patient
satisfaction resulting in significantly greater increases in morning PEF and
FEV1 compared to the use of FP 250 µg alone.
(Chang Gung Med J 2011;34:382-94)
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Asthma is an airway inflammation characterised
by eosinophilia, mast cell infiltration, and acti-

vation of T-helper (Th) 2 cells, associated with bron-
choconstriction and increased airway responsive-
ness.(1,2) Initial approaches to treat asthma empha-
sized the relief of bronchoconstriction with bron-
chodilators, particularly β2-adrenergic agonists, but
the discovery of airway inflammation as an impor-
tant pathophysiological component of asthma has led
to the use of inhaled corticosteroids as the mainstay
of asthma therapy.(3) Since no medication can treat all
aspects of the disease, most asthmatic patients
require a combination of therapies. Of the combina-
tions available, treatment with an inhaled steroid and
a long-acting β2-agonist is logical since the drugs
have different modes of action which are comple-
mentary.(4) The inhaled steroid controls inflammation
and the inhaled β2-agonist controls symptoms and
produces significant increases in morning and
evening peak expiratory flow (PEF). Moreover
international guidelines recommend that a long-act-
ing β2-agonist be used with antiinflammatory med-
ications, with inhaled steroids being considered the
most effective.(5)

A combination product of salmeterol and fluti-
casone propionate has been developed and shown to
be effective and well accepted in both children and
adults.(6-8) It is simple, reliable and easy to use.
Inhalation is the preferred route of administration of
anti-asthma drugs as a minimal dose of medication is
applied topically to the target organ, reducing sys-
temic exposure and side effects. Long acting β2-ago-
nists may improve symptoms that occur despite opti-
mal use of steroids in mild to moderate asthma. The
addition of a long-acting β2-agonist may also reduce
the need for high doses of inhaled steroids and the
convenience of a combination of two therapies in a
single device may enhance patient compliance. This
study compared the efficacy and safety of a combi-
nation of salmeterol 50 µg and fluticasone propi-
onate 250 µg in a single Accuhaler with that of fluti-
casone (FP) 250 µg via an Accuhaler twice daily in
treating patients with asthma.

METHODS

Study design
This was a randomized, double-blind, parallel-

group study. The trial took place between August 26,

2000 and October 24, 2000. The study design is
summarized in Fig. 1. Patients fulfilled the entry cri-
teria at Visit 1 if they continued to take their usual
inhaled corticosteroids at a daily dose of up to 1000
µg of beclomethasone diproprionate or budesonide
and still had night or day time symptoms. Patients
were given salbutamol to be used as required basis,
while all other rescue medication was stopped. After
the 1 week run-in period, all patients who satisfied
the entry criteria for the treatment period discontin-
ued their usual inhaled steroid, replaced it with the
study medication, and continued to use salbutamol as
required basis. Eligible patients were randomized to
receive either salmeterol/fluticasone propionate
(Seretide 50/250 µg, twice daily) via an Accuhaler or
fluticasone 250 µg (twice daily) via an Accuhaler.
Patients stopped the study medication at the end of
the 2 week treatment period (Visit 3), and the investi-
gator was allowed to prescribe any other appropriate
asthma medication. Depending on the investigator’s
discretion, patients returned for an optional follow-
up Visit 4.

Patient disposition
Fifty-three patients were enrolled in the study.

Five patients who were enrolled but not randomized
were not included in the efficacy analysis. Two did
not fulfill the inclusion criteria after the run-in period
and three withdrew during the run-in period for per-
sonal reasons. Fig. 2 is an overview of the disposi-
tion of the patient population for the run-in and ran-
domization phases. Forty-eight patients were ran-
domized to the double-blind (treatment) phase, 24 in
the Seretide 50/250 µg group, and 24 in the fluticas-
one 250 µg group. Two patients in fluticasone group
did not complete the 2-week treatment period
because of adverse events. One had a ureteral stone
with severe pain and the other experienced acute
exacerbation resulting from an upper respiratory tract
infection. Of the 48 patients entering the treatment
phase of the study, 47 patients (intent-to-treat popu-
lation) had evaluable efficacy data on case report
forms (24 in the Seretide group and 23 in the flutica-
sone group); 46 patients provided evaluable efficacy
data on daily record cards (24 in the Seretide group
and 22 in the Fluticasone group).

Primary and secondary objectives
To compare the efficacy of Seretide Accuhaler



Chang Gung Med J Vol. 34 No. 4
July-August 2011

Yu-Sung Lee, et al 
Salmeterol/fluticasone in asthma

384

Fig. 1 Study design.

Fig. 2 Flow chart of patient disposition.
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(50/250 µg) twice daily with fluticasone 250 µg
twice daily in treating patients with reversible airway
obstruction, the primary efficacy variable was the
mean morning PEF over the two treatment weeks.
The secondary efficacy measurements were the mean
evening PEF, usage of salbutamol rescue medication,
day and night time symptom scores, the forced expi-
ratory volume in one second (FEV1) measured at
each clinic visit, safety and tolerability.

Patient papulation
Fifty-three patients with asthma who had been

treated previously for at least two weeks prior to
Visit 1 with a daily dose of beclomethasone dipropri-
onate or budesonide up to 1000 µg were recruited.
Asthma was defined according to American Thoracic
Society criteria, as a ≥ 15% improvement in FEV1

after inhalation of fenoterol (400 µg).(9) Patients with
obstructive airway diseases such as chronic obstruc-
tive pulmonary disease or bronchiectasis, were
excluded. Their FEV1 was ≥ 50% and ≤ 80% of the
predicted normal value at visit 1 or 2 on any day
between these visits. Patients did not take any oral,
parenteral or depot corticosteroids for at least 4
weeks prior to Visit 1. They also did not take a long-
acting β2-agonist or slow-release bronchodilator for
at least 2 weeks prior to Visit 1. A woman was eligi-
ble to enter and participate in the study if she had no
childbearing potential. Patients with a lower respira-
tory tract infection or an acute exacerbation requiring
hospitalization within four weeks before entry were
excluded. None of the patients had a serious uncon-
trolled systemic disease, including serious cardiac or
psychological disorders. The study protocol was
reviewed and approved by the Institutional Review
Board of Chang Gung Memorial Hospital (No. 89-
07) and subjects were given informed consent.

Daily records
Patients received daily record cards to complete

from Visit 1 to 3. Patients brought the completed
daily record cards with them to each subsequent
visit. Patients began recording on this card on the
morning of the day after their first visit. Daily
records included morning and evening PEF, rescue
salbutamol usage, and day and night time symptom
scores.

Morning and evening peak expiratory flow
(PEF)

Patients measured their PEF while standing
using a peak flow meter every morning on awaken-
ing and every evening. All PEF measurements were
made before taking the study medication or rescue
salbutamol. Three measurements of the PEF were
taken and recorded in the patient’s notes and the
highest was used in the analysis. If patients had used
salbutamol within six hours, they documented its use
on the daily record card.

Rescue ventolin usage
Patients recorded the number of occasions they

had used salbutamol every morning (for any use dur-
ing the night) and every evening (for any use during
the day).

Day and night time symptom score
Day time symptoms were scored as follows: 0 =

no symptoms during the day; 1 = symptoms for one
short period (less than 30 minutes) during the day; 2
= symptoms for the two or more short periods during
the day; 3 = symptoms for most of the day (more
than 6 hours) that did not affect normal daily activi-
ty; 4 = symptoms for most of the day that did affect
normal daily activity; 5 = symptoms so severe that
they affected school work and normal daily activity.
Night time symptoms were scored as follows: 0 = No
symptoms during the night; 1 = symptoms causing
awakening once during the night or early awakening;
2 = symptoms causing awakening twice or more dur-
ing the night (including early awakening); 3 = symp-
toms causing the patient to be awake most of the
night; 4 = symptoms so severe the patient did not
sleep.

Pulmonary function test
At visits 1, 2/2A and 3 the highest of three tech-

nically acceptable measurements of the FEV1 were
recorded. The FEV1 measurements were made using
the same spirometer throughout the study and
recordings were made in the morning as close as
possible to 12 hours after the last dose of the study
medication and at the same time of the day at each of
the visits.



Chang Gung Med J Vol. 34 No. 4
July-August 2011

Yu-Sung Lee, et al 
Salmeterol/fluticasone in asthma

386

Patients’ satisfaction rating and physician’s
assessment

At the end of treatment, the patients were asked
to rate their overall satisfaction (very satisfied, satis-
fied, neutral, dissatisfied, very dissatisfied) with the
treatment of asthma with the trial medication. The
physician’s assessment was also to ask the overall
satisfaction rating (very satisfied, satisfied, neutral,
dissatisfied, very dissatisfied).

Statistical analysis
Data are expressed by mean SD. Patient data:

including sex, age, height, weight, FEV1 and
reversibility of a bronchodilator test were summa-
rized with descriptive statistics. We used Prism 5
software for data analysis. Fisher’s exact test (quali-
tative data) or analysis of variance (quantitative data)
was employed to test the homogeneity of the treat-
ment groups. Comparability of treatment groups at
baseline with respect to FEV1, and morning and
evening PEF were carried out using analysis of vari-
ance (ANOVA).

RESULTS

A total of 53 patients (64% men) from 19 to 75
years old (mean age 48.7 years) was entered into the
study. Table 1 summarizes the baseline characteris-
tics of the 47 patients in the intention-to-treat popula-
tion. There were no significant differences in gender,
age, body height or lung function between the
Seretide and fluticasone groups (Table 1).

Morning and evening peak expiratory flow
(PEF)

One patient who received fluticasone experi-
enced acute exacerbation and did not complete daily
record of morning and evening PEF. Only 46 patients
provided evaluable data for the following analysis of
morning and evening PEF, and pulmonary function.
The immediate treatment effects of Seretide indicat-
ed that the morning PEFs increased significantly
over the first week compared with baseline (Fig.
3A). The mean morning PEF (mean PEF over seven
days) at baseline was 396.3 97.6 L/min for the
Seretide group and 369.8 125.6 L/min for the flu-
ticasone group. During the first week of treatment,
the mean difference in the morning PEF change
above baseline between the two treatment groups

was 23.0 L/min (Seretide group significantly higher
than the fluticasone group; p = 0.010, 95% confi-
dence interval (CI) 5.8 L/min to 40.2 L/min). Over
the entire treatment period, the mean difference in
the PEF (mean PEF over seven days) between the
two treatment groups was 60.3 L/min (95% CI 13.4
L/min to 107.1 L/min). Within the Seretide group,
the morning PEF improved significantly throughout
the two weeks of treatment compared with baseline
and the mean change from baseline was 35.1 L/min
(95% CI 23.6 L/min to 46.7 L/min). Over the two
weeks of treatment, the difference between the two
treatment groups for the increment above baseline
for the mean morning PEF was 22.3 L/min (Seretide
group significantly higher than Fluticasone group; p
= 0.013, 95% CI 5.0 L/min to 39.6 L/min) (Fig. 4A).

We also found the immediate treatment effect of
Seretide on the evening PEF over the first week (Fig.
3B). Over the entire treatment period, the difference
in the mean PEF between the two treatment groups
was 51.0 L/min (95% CI 5.37 L/min to 96.7 L/min).
Within the Seretide group, the evening PEF
improved significantly throughout the two weeks of
treatment compared with baseline and the mean
change from baseline was 30.9 L/min (95% CI 19.7
L/min to 42.1 L/min). Over the two weeks of treat-
ment, the difference between the two treatment

Table 1. Baseline Characteristics of the Patients

Seretide Fluticasone
p value

(n = 24) (n = 23)

Age, years 049.8 16.2 47.1 16.80 0.766

Height, cm 162.7 8.30 162.1 10.20 0.571

Weight, kg 065.3 14.3 62.8 9.90 0.496

Lung function, FEV1

Before ventolin, L 01.9 0.4 1.9 0.4 0.900

Predicted value, % 068.3 12.0 67.8 12.0 0.888

After ventolin, L 02.2 0.3 2.2 0.3 0.866

Reversibility, % 15.5 9.8 17.4 9.60 0.504

Morning PEF, L/min 390.4 94.3 375.7 130.4 0.564

Evening PEF, L/min 398.3 98.0 371.7 123.1 0.416

Abbreviations: FEV1: forced expiratory volume in one second; L:

liter; PEF: peak expiratory flow. Data are expressed as mean SD.
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groups for the increase in mean evening PEF
between groups was 16.9 L/min (Seretide group sig-

nificantly higher than fluticasone group; p = 0.048,
95% CI 0.2 L/min to 33.6 L/min) (Fig. 4B).
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Fig. 3 Daily mean morning peak expiratory flow (PEF) (A)
and evening PEF (B) for the run-in phase and treatment peri-
od. In the Seretride group ( , n = 24), both morning PEF and
evening PEF improved significantly throughout the two
weeks of treatment compared with baseline. However, the
morning PEF and evening PEF did not show any significant
changes in the fluticasone group ( , n = 22). Data are
expressed as mean SD. **p < 0.01 is compared with the
baseline of the treatment phase (day 0).
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Fig. 4 Mean change in morning PEF (A) and evening PEF
(B) from baseline to each week and over the entire treatment
period. In the Seretide group, the morning PEF improved sig-
nificantly throughout the two weeks of treatment (A) com-
pared with the fluticasone group. Only the evening PEF over
the two weeks of treatment in the Seretide group was signifi-
cantly higher than that in the fluticasone group. Data are
expressed as mean SD. *p < 0.05 compared with that of
the corresponding fluticasone group.
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Pulmonary function
The subjects who were treated with Seretide had

a significantly improved mean FEV1 of 0.14 L (95%
C.I.: 0.06 L to 0.22 L, p = 0.037) before salbutamol
use after 2 weeks of treatment compared with base-
line (Fig. 5). The difference in the increment of FEV1

(before salbutamol) between the two treatment
groups was 0.12 L (95% C.I. 0.01 L to 0.23 L). The
results indicated that after 2 weeks, patients treated
with Seretide had a significantly improved FEV1

before salbutamol compared with patients treated
with fluticasone. The mean reversibility at baseline
was 15.5 6.9% for the Seretide group and 17.4 
9.4% for the fluticasone group. Patients treated with
Seretide had the reversibility significantly decreased
compared with patients treated with Fluticasone
throughout the 2-week treatment period (p < 0.001)
(Fig. 6).

Asthma symptom scores
The day-time and night-time asthma symptom

scores are summarized by week in Table 2. No statis-
tically significant differences between groups were
found for either score. The percentages of “symptom
free days” during the assigned time intervals were
compared between groups at pre- and post-treatment.
The results indicated that there was no significant

difference between the two groups at either time
interval (Table 2).

Use of rescue medicine
Night-time usage of salbutamol is summarized

by week in Table 3. Initially, the percentage of
patients with night-time usage of salbutamol and
mean percentage of nights using salbutamol were
significantly higher in the Seretide group than the
fluticasone group (Table 3). At week 2, the percent-
ages of patients who used salbutamol significantly
decreased from 50.0% to 16.7% (p = 0.018) in the
Seretide group. At any point, patients in the fluticas-
one group had trends of better asthma control in
terms of rescue medicine usage, however there was
no significant change in the fluticasone group, which
may have been due to the small case number. The
mean percentages of nights of salbutamol use
decreased from 25.7% (baseline) to 20.6% (over the
treatment period) in the Seretide group and increased
from 9.9% to 14.5% in the fluticasone group, with no
statistical difference over the treatment period
between groups.

Patients’ satisfaction rating and physician’s
assessment

At the end of treatment, the patients were asked
to rate their overall satisfaction (very satisfied, satis-
fied, neutral, dissatisfied, very dissatisfied) with thep < 0.050.4
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trial medication. The results are demonstrated in
Table 4. More than 70% of patients in the Seretide
group and 26% of patients in the fluticasone group
had a rating of satisfied or better. The physician’s
assessment rating was statistically significantly dif-
ferent between groups (p = 0.020) (Table 4). More
patients were satisfied in the Seretide group than in
the fluticasone group.

Safety
Forty-eight patients who received any amount of

study drug were included in the analysis of safety.
Four patients (Seretide: 1; Fluticasone: 3) reported a
total of five adverse events. One adverse event of
esophagitis was assessed by the investigator as fluti-
casone related. Two patients treated with fluticasone
did not complete the study because of adverse

events, one with a ureteral stone and another with an
upper respiratory tract infection. Therefore, the
investigator felt that these events were not related to
the study medication and concluded it was inciden-
tal. No deaths, hospitalizations or acute exacerba-
tions occurred during this study.

DISCUSSION

This study was a randomized, double-blind, par-
allel-group study comparing the tolerability and effi-
cacy of a combination of salmeterol 50 µg and fluti-
casone propionate 250 µg in a single Accuhaler,
(Seretide 50/250 µg) with fluticsone 250 µg adminis-
trated twice daily in the management of patients with
mild to moderate asthma. Within the Seretide group,
the morning and evening PEF were significantly

Table 2. Day and Night Time Symptom Scores

Seretide
p value*

Fluticasone
p value* p value

(n = 24) (N = 23)

Day time symptom No. No.
Mean percentage of symptom free
days during the time interval

Baseline 24 75.9 31.1 0.354 23 72.3 36.9 0.770 0.901
Week 1 24 83.9 27.1 20 78.1 34.2 0.578
Week 2 24 89.6 25.4 18 91.7 24.4 0.969
Overall 2 weeks 24 86.6 25.1 20 80.9 32.6 0.569

Mean symptom score during the time interval
Baseline 24 0.3 0.5 0.027 23 0.4 0.7 0.153 0.786
Week 1 24 0.2 0.3 20 0.3 0.4 0.587
Week 2 24 0.1 0.3 18 0.1 0.3 0.968
Overall 2 weeks 24 0.2 0.3 20 0.2 0.4 0.534

Night time symptom
Mean percentage of symptom free
days during the time interval

Baseline 24 84.1 26.4 0.120 23 78.8 36.3 0.072 0.638
Week 1 24 81.6 28.4 20 92.5 14.6 0.198
Week 2 24 91.2 22.7 18 91.7 25.7 0.506
Overall 2 weeks 24 85.8 24.6 20 91.5 18.1 0.289

Mean symptom score during the time interval
Baseline 24 0.2 0.3 0.241 23 0.3 0.7 0.192 0.674
Week 1 24 0.2 0.3 20 0.1 0.2 0.199
Week 2 24 0.1 0.3 18 0.1 0.2 0.469
Overall 2 weeks 24 0.2 0.3 20 0.1 0.2 0.258

*: Repeated measures ANOVA was performed for mean night time or daytime symptom scores from baseline, week 1 and week 2 in each
group. Wilcoxon rank sum test was used for the mean percentage of days using salbutamol between treatment groups.
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improved immediately and throughout the treatment
period. During the first week of treatment, the differ-
ence in the morning PEF change above baseline
between the two treatment groups was 23.0 L/min
(Seretide group significantly higher than fluticasone
group; p = 0.010). Thus, Seretide was superior to flu-

ticasone in terms of the morning and evening PEF
after treatment.

Asthma may be regarded as a disease with three
interrelated components, airway inflammation,
smooth muscle dysfunction, and airway remodeling,
the first two of which can be effectively treated with
corticosteroids and long-acting β2-agonists
(LABAs), respectively.(10-12) Despite the lack of effec-
tive treatment for airway remodeling, it is believed
that a better outcome can be achieved by appropriate
and early management of asthma. Studies show that
Seretide achieves better asthma control than therapy
with increased doses of inhaled corticosteroids (ICS)
alone.(13) This is likely attributable to the complemen-
tary actions of corticosteroids and LABAs, including
the differential inhibition of the inflammatory cas-
cade and mutual activation of their respective recep-
tors. Previous study has also shown that the com-
bined use of fluticasone propionate and salmeterol
appears to be superior over either agent used alone in
the inhibition of the proliferation of smooth muscle

Table 3. Night Time Usage of Salbutamol

Seretide
p value†

Fluticasone
p value† p value

(n = 24) (n = 23)

Number of subject use ventolin during the

time interval, N (%)

Baseline No 12 (50.0%) 19 (82.6%) 0.030

Yes 12 (50.0%) 4 (17.4%)

Week 1 No 15 (62.5%) 14 (70.0%) 0.752

Yes 9 (37.5%) 6 (30.0%)

Week 2 No 20 (83.3%) 16 (88.9%) 0.685

Yes 4 (16.7%)* 2 (11.1%)

Overall 2 weeks No 15 (62.5%) 14 (70.0%) 0.752

Yes 9 (37.5%) 6 (30.0%)

Mean percentage of days using ventolin

during the time interval

Baseline 24 25.7 33.0 0.195 23 09.9 25.9 0.910 0.028

Week 1 24 23.1 36.6 20 15.0 28.0 0.530

Week 2 24 16.7 38.1 18 09.3 27.5 0.572

Overall 2 weeks 24 20.6 36.2 20 14.5 29.1 0.586

Fisher’s exact test was performed for number of subjects using salbutamol between treatment groups. *p = 0.018 compared to the baseline

of Seretide group.

Wilcoxon rank sum test was used for mean percentage of days using salbutamol between treatment groups.

†: Repeated measures ANOVA was performed for mean percentage of days using salbutamol from baseline, week 1and week 2 in each

group.

Table 4. Summary of the Patients’ Satisfication of Treatment

Seretide Fluticasone
p value

n = 24 n = 23

Very satisfied (%) 5 (20.8) 1 (4.4) 0.020

Satisfied (%) 12 (50.0) 5 (21.7)

Neutral (%) 7 (29.2) 16 (69.6)

Dissatisfied (%) 0 (0.0) 1 (4.4)

Very dissatisfied (%) 0 (0.0) 0 (0.0)

p value: test of the general association using Mantel-Haenszel

statistics.
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cells. (14) The superior efficacy of the Seretide
Accuhaler over fluticasone used alone was demon-
strated in this study involving symptomatic asthma
patients previously under inhaled corticosteroid
treatment. In our study of primary efficacy variables,
intention-to-treat analysis showed that at 1 and 2
weeks after randomization, significantly greater
improvements from baseline in the morning and
evening PEF were observed in patients receiving
Seretide than in patients receiving fluticasone alone.
The mean morning PEF, for instance, improved from
baseline to the end of week 2 by 35.1 L/min in the
Seretide group compared with 12.8 L/min in the flu-
ticasone group (p < 0.05) (Fig. 4). The superiority of
Seretide over fluticasone was evident as early as the
first day of treatment and was maintained over the
study period. After the first day of treatment with
Seretide, the mean morning PEF, for example,
increased by 33.7 L/min. In patients receiving fluti-
casone alone, however, an improvement of only 1.1
L/min was observed, significantly less than that
among patients receiving Seretide (p < 0.01) (Fig. 4).
The improvement in the mean morning PEF at week
2 was very similar to that in a meta- analysis which
showed a mean morning PEF improvement of 22.4
L/min at three months in those who received added
salmeterol compared with those treated with an
increased dose of inhaled steroids.(6) Another study
also reported an increase in the mean morning PEF
over the first 2 weeks of 30.1 L/min in the fluticas-
one + salmeterol group which was higher than that in
the fluticasone group (5.2 L/min).(15) Similar results
were obtained for the evening PEF. Therefore, com-
bination therapy with an ICS and LABA may have
more efficacy in the management of chronic persis-
tent asthma.

The mean FEV1 change from baseline in the
Seretide group over the 2-week treatment period was
0.14 L, which was significantly greater than the 0.03
L recorded in the fluticasone group (Fig. 4). These
results are also compatible with the study by van
Noord et al who reported an increase in FEV1 from
baseline of 0.15 L, in the Seretide group, which was
greater than 0.06 L in the fluticasone propionate
group after four weeks of treatment.(15) Moreover,
after 2 weeks of treatment, patients receiving
Seretide had a bronchodilator-mediated FEV1

reversibility reduction of 11.8%, which was signifi-
cantly greater than the 1.8% reduction among

patients receiving fluticasone alone (Fig. 6). This
means that salmeterol has a persistent bronchodilator
effect and attenuates the reversibility of airways with
additional bronchodilators, such as salbutamol.
Salmeterol produced significant increases in morning
and evening PEF and reduced the need for additional
short-acting bronchodilator treatment. Our results are
in keeping with similar studies by Greening et al,(16)

Woolcock et al,(17) and van Noord et al(15) who report-
ed large groups of patients with mild to moderate
asthma in whom the addition of salmeterol 50 µg
twice daily was more effective at improving PEF,
lung function and symptoms than increasing the dose
of corticosteroids from 400 to 1000 µg daily.
Therefore, Seretide may have a greater effect in
decreasing bronchoconstriction compared with using
fluticasone alone.

In our short 2 week study, the significant
improvement in PEF and FEV1 might have been due
merely to the effect of a LABA in the Seretide group.
Although no parallel group using a LABA alone was
used in this study, all other studies of 12-week treat-
ment reported significant improvement in morning
and evening PEF as well as FEV1 with Seretide
compared with salmetrol alone. None reported sig-
nificantly greater improvement with salmetrol
alone.(18-20) There are several possible explanations for
the superior efficacy of Seretide over fluticasone
observed in our study or over salmetrol alone in
other studies. LABAs may modulate neurotransmis-
sion and inhibit mast cell mediator release, enhanc-
ing the expression of corticosteroid receptors, and
thereby potentiating the anti-inflammatory actions of
ICS.(21) Furthermore, ICS are thought to protect
against the loss of beta 2 receptors, and may there-
fore enhance the long-term benefits of beta-ago-
nists.(7)

Although significantly higher percentages of
symptom-free days and days free of rescue medica-
tion were achieved in the Seretide group, the overall
percentages of symptom-free and rescue-free days in
the FP group were also high. Therefore, in patients
with mild to moderate asthma, taking regular mainte-
nance doses of an ICS can be effective in improving
symptoms and decreasing rescue medication.
However, a combination of an ICS and a LABA may
afford greater protection against the triggers of acute
exacerbation by improving pulmonary function.(22) A
longer trial is required to compare the differences in
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symptom scores and acute exacerbation between
patients using Seretide or fluticasone alone in the
treatment of chronic asthma.

More than 70% of the patients receiving
Seretide were satisfied with treatment, and no single
case of dissatisfaction was reported. In comparison,
only 26% of patients receiving fluticasone alone
were satisfied with their treatment and one patient
even reported dissatisfaction. During the study peri-
od, four patients reported adverse events. Among the
three patients with adverse events in the fluticasone,
only one case of mild esophagitis was believed to be
related to the use of ICS. The remaining patient,
from the Seretide group, reported palpitations and
gastroesophageal reflux, both of which were mild.
Basically, the use of Seretide is tolerable and safe in
the treatment of chronic asthma.

This prospective study has several limitations.
First, this study was conducted at a single medical
center, and there may be patient population selection
bias and referral patterns. Second, the sample size
was too small, although our study was a randomized
and double-blind trial. Third, a treatment period of 2
weeks for chronic asthma is too short to draw con-
clusions on safety and long-term side effects. We
need a large group of patients and a longer treatment
time to examine the effects of Seretide on long-term
control of chronic asthma. Despite these limitations,
this study provides data on the efficacy and tolerabil-
ity of combination therapy in Taiwanese patients
with mild to moderate asthma.

In conclusion, Seretide Accuhaler is safe and
effective, with a high level of patient satisfaction for
the regular treatment of asthma when use of a combi-
nation product (LABA ICS) is indicated. In
patients not adequately controlled with ICS and ‘as
needed’ inhaled reliever therapy, Seretide is consid-
ered a more appropriate choice of pharmacologic
treatment than the use of an ICS alone. Seretide
50/250 µg is well tolerated and safe in treating
patients with asthma.
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Salmeterol/Fluticasone Propionate Fluticasone

Propionate 

1 1,2 1 1 1,2 1,2 1,2 1,3

salmeterol fluticasone (SAL/FP combination) 
(Seretide Accuhaler

50/250 µg) (fluticasone, Accuhaler 250 µg) 

1000 µg 

(SAL/FP 50/250 µg) (FP 250 µg) 
(Accuhaler device)

(morning peak expiratory flow) 
(evening

peak expiratory flow)

48 
23.0

L/min (p = 0.013)
(p = 0.048)

70.8% 
26.1% (p = 0.020)
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