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ABSTRACT
Among the different parameters of spirometry, FEV1(forced expiratory volume in ﬁ rst second), FVC
(forced vital capacity), FEV1 /FVC ratio and PEFR (peak expiratory ﬂow rate) are chosen, whichprovide
information about the lung functionin obstructive lung disease. The objective of this study was to determine
the efﬁcacy of salbutamol on the basis of improvement in these parameters. A descriptive cross sectional
study was conducted at Nepal Medical College and Teaching Hospital for a period of 3 months. A total of
150 patients who presented with symptoms of respiratory disease in medicine outpatient department
(OPD)in which spirometry was performed were selected.Of the 150 patients, 100 having airway obstruction
were selected as obstructive lung disease (OLD) cases and remaining 50 patients who had respiratory
symptoms but no airway obstruction were selected as control. After taking informed consent, data were
collected from medicine department. All the data were entered in Statistical Package for Social Sciences
(SPSSversion 22) and FEV1, FVC, FEV1/FVC and PEFR were analyzed. There was signiﬁcant difference
(p-value <0.05) between values for spirometry parameter like FEV1, FVC, FEV1 /FVC and PEFRbefore and
after salbutamol therapy for both cases and control group. However, percentage change in FEV1, FVC and
PEFR was found to be signiﬁcantly higher (p<0.05) in cases as compared to control groupThus, salbutamol
was efﬁcacious and produced higher level of bronchodilation in patients with obstructive lung disease.
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INTRODUCTION

of obstruction in pulmonary disease. 9,10 Patients
were subjected to bronchodilator reversibility test;
percentage improvement in FEV1, FVC or both from
baseline following bronchodilator administration.11,

Salbutamol, a bronchodilator and an essential
medicine in the World Health Organization’s list, is
marketed by several names such as albuterol, ventolin,
asthalin, etc. Salbutamol is used in the management
of pulmonary diseases including conditions of
trachea, bronchi, bronchioles, alveoli as well as the
nerves and muscles of breathing.1 Such diseases can
be classiﬁed as obstructive, restrictive or combined
pattern and is assessed by spirometry. Spirometry
is a physiological test that is used for screening of
respiratory health in the same way as blood pressure
provides information about general cardiovascular
health.2 A good respiratory health is interpreted as
normalon the basis of normal spirometry parameter
like FEV1 (forced expiratory volume in ﬁrst second),
FVC (forced vital capacity) and ratio of FEV 1 to
FVC.3,4Asthma and chronic obstructive pulmonary
disease (COPD) although separate conditions
may co-exist or can evolve into each other.57 Both
are common obstructive lung diseases with
obstructive pattern. 8 This can be assessed by
spirometry parameters like FEV 1, FVC, FEV 1/
FVC ratio and PEFR. These variables were taken
into consideration because of the fact that they
determine the pattern

12

Percentage changes in spirometry parameters
13,14
ZHUH used to observe efﬁcacy of salbutamol.

MATERIALS AND METHODS
A descriptive cross sectional study was conducted in
the Department of Medicine, NMCTH from March
2016 to July 2016. Informed consent was taken from
all the patients. Ethical approval was obtained from
the Research and Ethical Sub Committee (RESC)
of NMCTH. Conﬁdentiality and anonymity of the
patients was assured and maintained.
A total of 150 patients who presented with symptoms
of respiratory disease in medicine outpatient
department (OPD) in whom spirometry was performed
were selected. Of the 150 patients, 100 of them
with airway obstruction were selected as cases of
Obstructive Lung Disease (OLD)and remaining 50
patients having respiratory symptoms but no airway
obstruction were selected as control. The spirometer
used was SCHILLER SP-26C. A qualiﬁed pulmonary
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Table 2: Paired Sample t-Test applied for pulmonary
measurement of control.

technologist performed spirometry in patients referred
from outpatient department (OPD). The patients were
instructed and were asked to perform spirometry at
least three times to observe FEV1, FVC, FEV1/FVC
ratio and PEFR. The best values were considered for
analysis. After completion of spirometry, the same
patient was given salbutamol 1ml (5mg) mixed with
2ml of normal saline via nebulizer. Spirometry was
performed again in the same patient.

Mean
FEV1 before
FEV1 after
FVC before
FVC after
FEV1/FVC before
FEV1/FVC after
PEF before
PEF after

The recordings were compared before and after
administration of the drug in order to determine
percentage change in spirometry parameters due to
salbutamol. Similarly, spirometry value was compared
before and after administration of the drug in the
control group. Percentage change in spirometry
values obtained werecomparedwith that of obstructive
cases. All the data were entered in SPSS version
22 and spirometry parameters were analyzed using
Paired SampleT-Test and Independent Sample T-Test.
P-value less than 0.05 was considered as statistically
signiﬁcant.

Table 3: Independent sample t-test applied for
pulmonary measurement of OLD cases and control.

Table 1: Paired Sample T-Test applied for pulmonary
measurement in OLD cases.

80.59
92.69
92.81
107.18
79.31
79.57
63.11
73.69

26.76
30.48
23.57
25.39
15.80
14.74
25.38
27.96

Cases
Control
Cases
% change in FVC
Control
Cases
% change in
FEV1/FVC ratio Control
Cases
% change in
PEFR
Control
% change in FEV1

There were signiﬁcant changes in FEV1, FVC, FEV1/
FVCratio, PEFR (p <0.05) in both OLD patientsand
controls.

FEV1 before
FEV1 after
FVC before
FVC after
FEV1/FVC before
FEV1/FVC after
PEF before
PEF after

Standard
P value
deviation
16.91 14.29
<0.05
10.69 13.76
16.32 10.21
<0.05
7.31
5.90
0.93
8.94
<0.05
3.11
8.88
18.48 15.86
<0.05
12.18 12.60

Mean

Of the 150 patients, 100 were cases of obstructive lung
disease, of which 58 were female and 42 were male.
The remaining 50 cases having respiratory symptoms
but no obstruction were included in control group.
Among the control, 25 were female and remaining 25
were male.The results show that patients
belonging to age group of 50-59 years were
predominant (30%) followed by 60-69 age group
(28%) which was in turn followed by 70-80
years (22%). The control groupcomprised of
patients of all age groups ranging from 7 to 85 years.

Std.
Deviation

<0.05

27.04
124.73
However, percentage change in FEV1, FVC and
PEFR was greater (p<0.05) in OLD patients as
compared tocontrol group.

RESULTS

Mean

112.44
123.18
114.93
123.11
99.71
102.21
111.71

Std.
p value
Deviation
27.74
<0.05
27.79
26.02
<0.05
27.46
10.71
<0.05
8.016
23.85

p value

<0.05
<0.05
<0.05
<0.05
38

F

3.42
26.11
4.53
4.62

DISCUSSION
The World Health Organization estimates that noncommunicable diseases (NCDs) are the leading cause
of death worldwide, accounting for 60% of death in
all humans.15There are two types of NCDs,
genetic diseases and environmental diseases. Asthma
and chronic obstructive pulmonary disease (COPD)
come under environmental diseases. Four diseases
under NCDs epidemic proportion worldwide are
cardiovascular disease, chronic obstructive pulmonary
disease (COPD), cancer and diabetes mellitus. The
study showed in total NCDs; 38% were having heart
disease, followed by COPD (33%), where as diabetes and
cancer accounted for 10% and 19% cases respectively.16
Bhandari et al in 201417 stated that the prevalence of
non-communicable disease (NCD) in Nepal was 31%
and OLD (43%) was the most common noncommunicable disease. With such high prevalence it is
assumed that this study was needed to provide relevant
information to further researchers and to develop
effective treatment protocol. In our study which was
conducted at NMCTH, OLD was predominant in age
group 50-59 years. However, OLD was predominant in
age group 60-69 in one of the research done in midwestern region of Nepal.17This YDULDWLRQFRXOGEHGXH
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to difference in geographic region. Kathmandu, that lies
in the central region of Nepal has higher pollution as
compared to mid-western region. Our study showed
that the majority of the OLD patients were female, which
is in agreement to a study conducted by Bhandari et al.
Salbutamol is a ȕ2 agonist that causes bronchodilation.
This bronchodilation improves airﬂ ow limitation. The
airﬂ ow obstruction which was present in OLD was
improved by nebulized salbutamol which was seen in our
study as well as research conducted by Ipek IO et al.18
There was signiﬁ cant change in spirometry parameters
like percentage change in FEV1, FVC, FEV1/FVC and
PEFR which provides a valuable information regarding
efficacy of salbutamol. Increase in these parameters
are predictors of bronchodilator response.19-22
Salbutamol although is efficacious, did not produce
similar amount of bronchodilation in control. The reason
could be no initial obstruction due to bronchoconstriction.
However, since there was initial bronchoconstriction in
OLD patient, salbutamol was able to produce greater
amount of bronchodilation than the control. In one of the
study conducted by Hegeward M et al, he concluded that
bronchodilator testing can be omitted in patients with
normal spirometry as they have low probability of positive
response.23 But other studies show that higher dose of
salbutamol was required to produce bronchodilation in
asthma patients than in normal subjects.24 The reason
cited was difﬁculty for the drug to reach the ȕadrenergic
receptors in the constricted airway.25 In conclusion, this
study reafﬁrms that salbutamol is efﬁcacious and
produces bronchodilation in patients with obstructive
lung disease and therefore is useful for management of
OLD.
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