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ABSTRACT
The study was conducted to evaluate the efficacies of the three long acting beta2-agonists (Salmeterol, Formoterol and Bambuterol) in south Indian population.
This prospective multi-centered study conducted in various hospitals on basis of block randomization method using St. George’s respiratory questionnaire and
assess pulmonary function using spirometer. Out of 85 patients, 25 received Salmeterol, 35 received Formoterol and 25 received Bambuterol, showed variable
improvement in the quality of life from baseline and clinical improvements. Change in overall scores from baseline was 56.33 units for Salmeterol, 61.91 units
for Formoterol and 54.54 units for Bambuterol. Pulmonary function tests showed a better result for Salmeterol. Knowledge, attitude and practice of patients
were improved at the end of the study and showed better compliance that had a good impact on the quality of life of the patients. Salmeterol has shown a better
improvement and correlation in case of both quality of life and pulmonary function tests, when compared with others. Formoterol showed a better quality of
life but a correlation with the pulmonary function tests was not seen like Salmeterol. The proportion of patients showed increase in knowledge, attitude and
practice as well as the compliance by the end of the study.
Keywords: Asthma, Saint George’s Hospital Respiratory Questionnaire (SGHRQ), Pulmonary Function, Knowledge, Attitude and Practice (KAP), Patient
compliance.

INTRODUCTION
Asthma is a chronic inflammatory disorder of the airways in
which many cells and cellular elements play a role. The
chronic inflammation causes an associated increase in airway
hyper responsiveness that leads to recurrent episodes of
wheezing, breathlessness, chest tightness and coughing,
particularly at night or in the early morning. These episodes
are usually associated with widespread but variable airflow
obstruction that is often reversible either spontaneously or
with treatment1.
In India about >25 million people are affected. Cost of
medication is increased by 54% during 1985-1990. In total
43% of the economic impact was associated with emergency
room use, hospitalization and death. Asthma continues to be a
significant cause of missed school days and workdays in case
of children and adults.
Health related quality of life (HRQOL) is recognized as an
important health outcome measures in asthma. The aim of
HRQOL is to assess the impact of asthma on the daily
functions and emotional well being3.
The present study was mainly aimed at the comparison of
relative efficacies of the long acting beta2-agonist in the
Indian population. The assessment of knowledge, attitude and
practice of the patients and its impact on the patient
compliance has been well established but its impact on
improving quality of life has not been considered9; which was
also one of the prime objectives of the present study.
Establishing the measurement of the hospital respiratory
questionnaire10 for the quality of life of the asthma patients
was another prime objective of the study.
MATERIALS AND METHODS
The study was a prospective multi-centered study conducted
at the various hospitals in Nilgiris district, Tamil Nadu, India
for a period of six months from July 2010 to December 2010.
Patients of age group between 20-60 years and impending
under the global initiative on Asthma (GINA) Grade II and
above, who are able to perform pulmonary function tests and

other study related tests were included in the study. Same
time, patients with chronic respiratory diseases like
tuberculosis, chronic obstructive pulmonary diseases
(COPD), heart diseases, GINA class I and had less than 80%
compliant in drug usage were excluded from the study.
85 patients who were asthmatic participated in the
randomized open labeled controlled trial. Among them 25
patients received Salmeterol, 35 patients received Formoterol
and 25 patients received Bambuterol. Budesonide inhaler was
given as combination therapy in all the three cases.
Salbutamol was given as the rescue medication.
The patients were subjected to the pulmonary function test
using a mini spirometer (Clement Clark International) and the
health related quality of life using a disease specific hospital
respiratory quality of life instrument “St. George’s Hospital
Respiratory Questionnaire” and the knowledge, attitude and
practice assessment. The study protocol was approved by the
Institutional Ethical Committee of JSS College of Pharmacy,
Ootacamund, Tamil Nadu, India.
Health related quality of life questionnaire like “Saint
George’s Hospital Respiratory Questionnaire” was designed
to quantify the overall benefit of treatment to the patients.
The score was calculated from the components i.e.
symptoms, activity and impact provide a global estimation of
the patients respiratory health. The patients were grouped to
GINA II, III and IV following which they were given with
the drugs (Salmeterol, Formoterol and Bambuterol) on basis
of block-randomized method. All the patients received
inhaled Budesonide as anti-inflammatory agent. The dosages
were determined by the GINA grading and the standard
recommendations. The pulmonary function tests and HRQoL
were further administered on the 15th, 30th, 45th, 60thand 90th
day.
Knowledge, attitude and practice (KAP) assessment was
done on the baseline day and then further on the 90th day of
the study. Compliance study was done on 15th, 30th, 45th 60th
and 90th days.
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Self-assessment questionnaires were used for KAP analysis
and compliance study. Compliance study using pill count
method was also followed in the case of bambuterol tablets.
Patient education and counseling were provided through out

the study period regarding the disease condition, medication,
lifestyle changes and precautions.
Student t test and analysis of variance (ANOVA) were used
to assess the statistical significance of results.

Figure 1: KAP before and after patient education
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Figure 2: Patient compliance during the follow-ups
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Figure 3: Overall improvement in Quality of life scores of patients in various drug groups
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Figure 4: Comparison of FEV1 of patients on different drug groups
F ig : 4 C o m p a r is o n o f F E V 1 o f p a t ie n t s o n d if f e r e n t d r u g
g rou p s

s a lm e t e r o l
fo rm o te ro l
b a m b u te ro l

1 .7 5

1 .7 5

1 .4

1 .5 4
1 .3 3

1 .2 5

1 .1 4
1 .1

1 .1 7

1 .2

0 .8 2
0 .8 7

FEV1

1 .4

1 .2 7
1 .2 1

1 .4 1

1 .6

1 .5 6
1 .4 6

1 .6 2

1 .8

1 .6 4

2

1
0 .8
0 .6
0 .4
0 .2

th
0
9

th
0
6

th
5
4

th
0
3

th
5
1

B

a

se

lin

e

0

D ays

RESULTS AND DISCUSSION
The study population had 85 patients among whom 30 were
males and 55 were females. Of these 85 patients 25 patients
were treated with Salmeterol inhaler, 35 patients with
Formoterol inhaler and 25 patients were treated with
Bambuterol tablets. Budesonide inhaler was given with the
long acting beta2 agonists as a combination therapy and
salbutamol inhaler was used as rescue medication.
Knowledge, attitude and practice (KAP)
KAP was assessed at the baseline and at the end that is at the
90th day. The patients were given proper education and
counseling throughout this period.
The KAP results before and after the patient education is
depicted graphically in figure 1. The baseline KAP analysis
found that patients had a poor perception of their disease.
Their attitude and practice were below the mark.
Patient education has shown to improve the KAP of the
patients at the 90th day and they were able to answer
satisfactorily the same questions given to them at the
baseline. The improvement in KAP of the patients was
reflected in the quality of life (QoL) of the patients of the

patients. This shows that the patient education and counseling
has brought better influence in the KAP.
Patient compliance
Patient compliance was assessed on the 15-day follow-ups
for two months i.e., on 15th, 30th, 45th and 60th day. The result
of compliance study of depicted in the figure 2. here the
comparison between the each follow-up with the proportion
of the patients was done on the basis of the self-assessment
compliance questionnaire. The study has shown that a better
compliance has been resulted due to continuous support,
education and practice given to the patients by the
pharmacist10.
The pill count method of compliance assessment showed that
patients were regularly compliant because it was once daily
dose in case of Bambuterol therefore the patients found it to
be more convenient to comply with.
Quality of life
The overall improvement in quality of life of the patients in
the three-drug group is depicted in the figure 3. The overall
improvement in the quality of life scores was more prominent
in patients who were under the Formoterol group than the
Page 117

Siraj Sundaran et al. IRJP 2012, 3 (10)
other two drugs. The total score that represents the global
estimate of respiratory health reveals that Formoterol is more
effective2 than Salmeterol and Bambuterol8.
The change in overall scores from the baseline is 61.91units
for Formoterol, 56.33 units for Salmeterol and 54.54 units for
Bambuterol.
Pulmonary function tests (PFTs)
The forced expiratory volume in one second (FEV1) is most
important parameter for assessing the depth of improvement
shown by individual drugs. Comparison of FEV1 of patients
on the different drug groups is depicted on figure 4.
Salmeterol showed a better improvement in lung function test
at the initial stage of study when compared to Formoterol and
Bambuterol. There was statistical significant difference (p
value <0.05) in improvement of lung function for Salmeterol
when compared to Formoterol and Bambuterol until 30th day.
But towards the end of the study improvement in lung
functions of Salmeterol is equal to that of Formoterol and
both were greater than Bambuterol.
Health related quality of life questionnaire like Saint
George’s Hospital Respiratory Questionnaire (SGHRQ) was
designed to quantify the overall benefit of treatment to the
patients9. The score was calculated from the components i.e.,
symptoms, activity and impact provide a global estimation of
the patient’s respiratory health. The drugs were randomized
to the patients by block randomization method as per the
GINA guidelines and the drugs were provided to the patients.
All the three drugs showed clinical and statistical significant
improvement in the quality of life of the patients. The
SGHRQ scores correlated well with the pulmonary function
test values in case of patients under Salmeterol8. In case of
Formoterol and Bambuterol this correlation between quality
of life scores and pulmonary function tests was not seen.
CONCLUSION
The knowledge, attitude and practice of the patients during
the first day visit were low and at the end of the study it
showed a very significant improvement. The patient
education throughout the study has influenced the knowledge
attitude and practice of the patients and this in turn has shown
a better compliance with the treatment. The study has
observed improvement in the quality of life with formoterol
group to be more effective than the other two medications,
salmeterol and bambuterol. In case of the pulmonary function
test salmeterol showed a better improvement from the first
follow – up and through- out the study, although formoterol
showed improvement similar to salmeterol at the final follow
up. In case of salmeterol the pulmonary function and quality
of life increased through. The study observations show that
salmeterol can be preferred more when compared to the other
two long acting beta2 agonists. But still more number of
patients and longer period of study can give a more concise

decision on whether salmeterol or formoterol as the primary
choice.
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