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ABSTRACT

Objective: To evaluate the efficacy of Montelukast as add-on therapy in moderate
persistent asthma with inadequate control on high dose inhaled beclomethasone.

Study Design: A quasi experimental study.

Place and Duration of Study: The study is carried out at the Combined Military
Hospital Multan, from 1st Nov 2006 to 30th May 2007.

Patients and Methods: One hundred nonsmoking symptomatic asthmatics with
one year history of moderate persistent bronchial asthma being treated with high dose
inhaled beclomethasone dipropionate for at least 6 weeks before the study were
selected as per inclusion criteria. Group-I (47 cases) was given inhaled beclomethasone
(1000 pg daily in two divided doses) alone for 12 weeks. While Group-II (48 cases)
received both inhaled beclomethasone (1000ug daily in two divided doses) and
Montelukast Sodium 10 mg at bed time for 12 weeks. Seven-point global evaluation
score and Pulmonary function test (PFTs) were done at 0, 6 and 12 weeks; and the need
for use of rescue F2-agonist was also calculated in both groups.

Results: Mean age of patients was 29.30 years (SD£7.04) with 64.22% males. There
was significant difference in episodes of dyspnea and wheeze among group I and
group II at 6 weeks while all four parameters including cough and nocturnal
awakenings were significantly less at 12 weeks in group II. Similar comparative
improvement in mean FEV1 was seen at 12 weeks in group II. Combined therapy also
reduced the use of rescue inhaled F2-agonist treatment.

Conclusion: Montelukast sodium as add-on therapy to high dose inhaled
beclomethasone provides significant complementary clinical benefits in symptomatic
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moderate persistent asthmatics.
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INTRODUCTION

Bronchial asthma afflicts about 300
million people worldwide [1] with major
health care and financial burden due to
uncontrolled disease [2]. Asthma is a chronic
inflammatory = disorder  involving an
interaction of many cell types and multiple
mediators within the airways that eventually
result in the characteristic pathophysiological
features of the disease [3]. Among varied
inflammatory mediators, cysteinyl
leukotrienes (CysLTs) released from mast
cells, eosinophils and basophils lead to

bronchoconstriction, increased vascular
permeability and mucus secretion3,
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proliferation of smooth muscle cells and
fibroblasts [4]. They attract / activate
inflammatory cells in the airways of
asthmatics [3] CysLTs are only mediators
whose inhibition has been specifically
associated with an improvement in lung
function and asthma symptoms [5]. Inhaled
corticosteroids (ICS) affect many
inflammatory pathways in asthma but have
little impact on CysLTs [6,7]. This may partly
explain persistent airway inflammation
during chronic ICS treatment and inadequate
asthma control in some patients.

Current guidelines recommend ICS as
the first line controller therapy in persistent
asthma with add-on therapy with a long-
acting P2-agonist (LABA) or a leukotriene
receptor antagonist (LTR) [3]. In this regard,
addition of a LABA to existing ICS therapy
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leads to a more effective control than addition
of LTR [8,9]. However patient adherence to
once-daily oral controller medication like
montelukast is superior to inhaled controller
medications including ICS and LABA in both
children and adults [10.11]. Montelukast, a
CysLT1 receptor antagonist, reduces airway
eosinophilic inflammation in patients with
chronic asthma [12] and attenuates early and
late airway responses to allergen and
allergen-induced sputum eosinophilia in
asthmatics [13]. Therefore, Montelukast has
been shown to be specially beneficial in
asthmatics with allergic rhinitis [14].
Complementary anti-inflammatory effects of
montelukast and ICS have been shown in
previous studies in adults [15,16] and children
[17,18] with improved lung functions;
reduced asthma symptoms, rescue B2- agonist
use and asthma exacerbations in persistent
asthma. However, in a few studies, add-on
therapy with montelukast did not improve
symptoms, lung function, or rescue
bronchodilator use in adults with inadequate
control on ICS [19].

The objective of this study was to
evaluate the efficacy of Montelukast Sodium
as add-on therapy in patients with moderate
persistent asthma with inadequate control on

high  dose  inhaled  beclomethasone
dipropionate.
PATIENTS AND METHODS

This quasi experimental study was

carried out at Combined Military Hospital
Multan, from 1st Nov 2006 to 30th May 2007.
One hundered adults, 15-45 yrs of age, of both
genders reporting to out patient medical
deptt were sequentially enrolled. Only
nonsmoking symptomatic asthmatics with
one year history of persistent bronchial
asthma treated with 1000ug/day of inhaled
beclomethasone dipropionate for at least
6 weeks before the study were eligible for
participation. Patients with upper respiratory
infection within last 3 weeks, those with
respiratory disorders other than asthma like
ILD, COPD, or pulmonary tuberculosis;
patients with atopic dermatitis, allergic
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rhinitis, nasal polyps, and predominant
exercise induced asthma were excluded.
Patients  taking oral /  parenteral
corticosteroids  within last one month;
cromolyn or nedocromil within last
two weeks; F2-agonists (oral or long-acting
inhaled),  anticholinergic  agents, and
theophylline (oral and intravenous) within
last one week were excluded or were asked to
stop medications before inclusion (if
possible). Inhaled short acting F2-agonists and
anti-allergics were allowed as needed during
the study.

At baseline, a detailed history about
cough, dyspnea, wheeze, and night
awakenings was noted. Clinical examination
included full respiratory, cardiac and relevant
systemic assessment. PFTs were performed to
document an FEV1 of 60-80% of predicted
with reversible airway obstruction (an
increment of at least 15% in FEV1 after
salbutamol MDI wuse). Electrocardiography
and chest radiograph were performed to
exclude cardiac and lung parenchymal
disorders. Patients were divided in two equal
groups by random allocation using random
number table.

Group-I was given inhaled steroids i.e.
beclomethasone in the dose of 1000 pg daily
in two divided doses alone for 12 weeks.
Group-II received both inhaled
beclomethasone 1000ug daily in two divided
doses and Montelukast Sodium 10 mg at bed
time for 12 weeks.

In both groups, objective assessment of
symptoms of cough, dyspnoea, wheeze and
frequency of night awakenings was made at
baseline, 6 and 12 weeks visit 7-point global
evaluation score(0=very much better, 1=much
better, 2=better, 3=no change, 4=worse,
5=much worse, 6=very much worse).
Similarly, PFTs were repeated at 6 and 12
weeks. Also the need for use of reliever/
rescue treatment was calculated in percentage
in both the groups. The percentage
improvement in FEV1 in both the study
groups was calculated along with objective
improvement in cough, dyspnoea, wheeze
and decrease in the frequency of night
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awakenings  through  7-point  global
evaluation score and was compared with each
other and thus the conclusion regarding
better treatment modality was arrived.
Compliance was enhanced by providing of
educational material, patient motivation and
involving household members into the study
induction interviews. Written informed
consent was obtained from each patient.
Correct use of inhalers was ensured on pre-
study visits and cases were only included
after 6 weeks of correct inhaler use. Patients
were also briefed about various side effect
profiles of ICS and LTR’s.

All the data was analyzed on computer
on using SPSS program version 10.0. T-test
was applied for the pre-study FEV1 values
with the post-study values for significance.
Qualitative variables like gender and the need
for use of reliever/rescue treatment were
described by frequencies and percentages and
chi square test was applied to determine the
significance. The Independent-Samples T Test
was applied on the values of FEV1 obtained
at the baseline, at 6 weeks and at 12 weeks of
the study to assess the significance of add-on
therapy with montelukast sodium.

RESULTS

One hundred patients who fulfilled the
study induction protocol were included but
results of 95 are included as 5 patients lost to
follow up. A total of 64.22 % were males with
mean age of 29.30 years (SD + 7.04) for all
cases. The age, gender and baseline average
FEV1 at baseline in group I and group II were
comparable as are shown in (table-1). Ninety
five percent of our cases completed the study.
Four (two from each group I and II) patients
were lost to follow up and one patient from
gp I was excluded due to noncompliance with
medication (due to marked dyspeptic
symptoms).

The values of mean FEV1 in Group I and
Group II at 0 week, 6 weeks and 12 weeks are
depicted in figure. The difference in mean
FEV1 in Group I and Group II at 6 weeks was
not statistically significant but it was found to
be statistically significant at 12 weeks as
shown in (table-2).
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There was difference in episodes of
dyspnea and wheeze in group II at 6 weeks as
compared to group I (2.38 +/- 0.96 vs 2.80 +/-
0.89; p = 0.013 for dyspnea and 2.65 +/- 1.23
vs 3.06 +/- 0.92; p = 0.031 for wheeze) and it
was statistically significant. However no
statistically significant difference was noted in
the episodes of cough (2.73 +/- 0.71 vs 2.94
+/- 077, p = 0.083) and night awakenings
(250 +/- 117 vs 2.69 +/- 1.06; p = 0.197)
among Gp 1 and Gp II at 6 weeks. At 12
weeks, there was significant difference in all
the four parameters i.e. cough (2.09 +/- 0.65
vs 2.48 +/- 0.71; p = 0.003), dyspnea (1.89 +/-
0.79 vs 2.38 +/- 0.73; p = 0.001), wheeze (2.00
+/- 1.06 vs 260 +/- 0.79; p = 0.001) and
frequency of night awakenings (1.55 +/- 1.00
vs 221 +/- 097, p = 0.001) in group II as
compared to group I, as shown in (table-3).

The need for use of rescue inhaled F2-
agonist treatment was seen in 14 (28%)
patients in group I as compared to 5 (10%) in
group Il indicating that the combined therapy
with ICS and montelukast reduces the use of
rescue medicine (p<0.05).
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Fig: Mean FEV; Values of study group I & II at O, 6
and 12 weeks

DISCUSSION

Asthma control remains elusive in
approximately 25% cases of persistent asthma
despite  guideline based management
strategies [20]. In the present study,
Montelukast Sodium has been found to
improve the subjective as well as objective
asthma control measures as assessed by 7-
point global scoring system, FEV1 and rescue
inhaled F2-agonist use, respectively. Similar
results were achieved by Baumgartner and
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colleagues on addition of montelukast to low

Table-1: Baseline characteristics of patients
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of LTR’s in acute exacerbations, both oral

Characters Group I (N =47) Group II (N =48) P values Total(N = 95)
Age (Yrs mean +SD) 29.44+6.68 29.16+7.40 0.832 29.30+7.04
Male sex 29 (61.72%) 32 (66.66%) 0.216 61 (64.22%)
Female sex 18 (38.27%) 16 (33.33%) 0.193 34 (35.77%)
FEV1% of predicted (mean + SD) 67.80 £ 9.38 6642+ 10.21 0.823 67.11+ 9.79
Table-2: Mean and P-Values of FEV1 in Group I and Group II
Mean Values P-value
Variable At 0 week At 6 weeks At 12 weeks
Gpl GplI Gpl Gpll Gpl Gpll 06 wks 12 wks
FEV1% of predicted | 67.80 66.42 68.81 = 70.12 68.93 75.09 0.097 0.000
(mean + SD) +9.38 +10.21 + 1123 | £ 1093 | + 9.78 + 9.98
Table-3: Frequencies and P-Values of other study variables
Variables (frequencies) At 6 wks At 6 wks p value At12 wks At12 wks p value
Group I Group II 06 wks Group I Group II 12 wks
Cough 2.94 2.73 0.083 2.48 2.09 0.003
Dyspnea 2.80 2.38 0.013 2.38 1.89 0.001
Wheeze 3.06 2.65 0.031 2.60 2.00 0.001
Frequency of night 2.69 2.50 0.197 221 1.55 0.001
awakenings

dose ICS in adults [21] Montelukast as add-on
to inhaled budesonide was assessed to be as
effective and well tolerated alternative to
doubling the dose of inhaled budesonide in
adult asthmatics with inadequate control [22].

In the present study, improvement in
dyspnea and wheeze was documented earlier
as compared to other response parameters.
These results are consistent with other studies
where subjective measures or indices of
inflammation were found to be more sensitive
to the beneficial effects of add-on leukotriene
modifier than lung function measurements
[23]. Montelukast has been shown to be
moderately effective in reducing the dose of
ICS as demonstrated by Tohda and colleagues
in a study of moderate-to-severe well
controlled asthmatics on high dose inhaled
beclometasone dipropionate [24]. Similar
results were achieved in another study by
Riccioni and colleagues on mild-to-moderate
persistent asthma patients [25]. As our study
also showed better control of asthma in the
group II with use of Montelukast on the same
dose of ICS; the ICS dose may be reduced in
patients using ICS with montelukast without
any worsening of the asthma. As regards use

Zafirlukast and I/V Motelukst have been
proven beneficial [26,27].

Use of LTR's / montelukast as
monotherapy in stable mild to moderate
persistent asthma has shown to improve
FEV1 (10-15%) and distal airways air-
trapping; reduce daytime and nighttime
asthma symptoms and thus improve asthma-
specific quality of life with reduction in the
need for rescue beta-agonist use and
frequency of asthma exacerbations [28,29]. No
evidence of tolerance to these beneficial
effects has been noted during treatment for
periods up to two years with better
compliance on oral medications [30].
Recently, montelukast has also been shown to
significantly attenuate myofibroblast
accumulation and may be wuseful in

preventing airway remodeling in asthmatics
[14].

It has been observed that some of the
patients of asthma are poorly controlled on
ICS even in high doses [31]. More so; most of
the benefit from ICS is achieved in adults at
relatively low doses, equivalent to 400 pg of
Budesonide or 500 pg of Beclomethasone
dipropionate per day. Increasing to higher

51



Persistent Bronchial Asthma

doses provides little further benefit in terms
of asthma control but increases the risk of side
effects [32]. This prospective study confirmed
observation from previous trials that
montelukast sodium provides additional
clinical benefits in symptomatic persistent
asthma patients using constant doses of
inhaled corticosteroids [33].

Our study has a few limitations. Firstly,
group I has not been given placebo tablets to
moderate the tablet intake effect of
montelukast in group II on subjective asthma
improvement parameters. Secondly, we have

not implied genotypic markers and
biomarkers associated with better LTR
response although randomization has
lessened this possibility. Recently,
pharmacogenomics in asthma has

documented heterogenous response to F2-
agonist, ICS and LTR’s [34,35]. As regards
LTR, single nucleotide polymorphism (SNP)
in Cysltr 1 receptor has been noted to be
associated with allergic phenotype and thus
better LTR response [34]. A similar SNP
(LTC45) is associated with better Zafirlukast
response [35]. Thirdly, NO, sputum
eosinophil counts and histopathological
evidence of attenuation of eosinophilic
inflammatory response have not been
documented to support the derived benefits
in clinical and lung function parameters.
Fourthly, this study was conducted on a small
sample of persistent asthma cases, large-scale
studies of similar nature are required to assess
the effects of combined therapy with ICS and
Montelukast on our adult asthmatics.

CONCLUSION

Montelukast sodium as add-on therapy
to high dose inhaled beclomethasone
provides significant complementary clinical
benefits in symptomatic moderate persistent
asthmatics and is well tolerated.
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