
Abstract :

Objectives : To compare the efficacy  of orally administered  Monteleukast with that of inhaled Fluticasone  in the 
clinical  assessment score among  5-14 years patients  with Mild persistent asthma.

Design : Open, prospective, comparative, randomized, parallel, interventional study. 

Setting : Asthma clinic in medical college hospital. Study period : November 2011 to October 2013.

Method : Children (age 5 -14 yrs) newly diagnosed with Mild persistent asthma, divided into two groups ; to 
determine the effect of once daily ,orally administered monteleukast 5mg , (n=47), compared with twice daily, 
inhaled fluticasone 125 μg , (n=50), followed at monthly intervals  for 12 weeks,  and assessed by the 
improvement in  FEV1,  PEFR, clinical score and number of exacerbations. 

Results : There was a significant increase in FEV1 (from 1.16±0.52 L to  1.51±0.58 L)  and PEFR (from 
165.74±71.61 to 232.23±71.85 L/mt) in Fluticasone group when compared  to Monteleukast group (FEV1 from 
1.08±0.44  to 1.30±0.45 L/s, PEFR  from 149.9±63.77 to 202.77±70.60 L/mt) by the end of 12 weeks (p value 
FEV1 = 0.065, PEFR = 0.049). However 'clinical symptom score' improved considerably in both the groups. (In 
Fluticasone group, analysis showed that from a baseline score of 2 in 42 (84%) [wheeze], score of 2 in  28 (56% ) 
and score of 1 in  21 (42%) [cough] , score of 1 in  42 (84%) [sleep] , score of 1 in  40 (80% ) [activity] it reduced to 
a score of 0 in 47 (97%), 48 (96%),  50 (100%),  50 (100%) by 12 weeks respectively in each of symptoms. 
Similarly in Monteleukast group, analysis showed that from a baseline score of 2 in 32(68%) [wheeze] , score of 2 
in  12 (25.5%)  and score of 1 in  33 (70.2%) [cough] , score of 1 in  38 (80.9% ) [sleep] , score of 1 in  30 (63.8%) 
[activity], it reduced to a score of 0 in 42 (89.3%), 45 (95.8%), 0 in 45 (95.8%), 0 in 45 (95.8%) by 12 weeks 
respectively in each of the symptoms.)The mean rescue (β 2 agonists) needed days was similar (P=0.730) in both 
groups (5.75±5.59 days in Fluticasone group & 5.26±7.55 days in Monteleukast group). During the course of 
study, the percentage of patients with asthma attacks was 3 (6.4%) in the Monteleukast group and 1 (2%) in 
Fluticasone group (P=0.352). 

Conclusions : Monteleukast was demonstrated to be not inferior to Fluticasone on the basis of the clinical 
assessment score and the increase in FEV1 and PEFR from pre bronchodilator baseline among 5-14 year old 
children with Mild persistent asthma. Percentage of predicted FEV1 value from baseline improved in both groups 
but was significantly better in the Fluticasone group. The need for β 2 receptor agonist usage and asthma 
exacerbations were similar in both groups. Hence a trial of monteleukast as monotherapy can be recommended as 
first line controller therapy for mild persistent asthma.
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Asthma is a ubiquitous health problem especially in 
pediatric age group. Childhood asthma being a chronic 
illness affects several domains of life including social 
and emotional aspects of both children and their families. 
It also affects the quality of life of children due to 
impairment of academic and athletic performance and 

LTRA, leukotriene 
receptor antagonist

contributing to huge financial burden for family. Despite 
considerable recent advances in the management as well 
as understanding of pathophysciology, asthma still 
remains a serious health problem, further making the 
choice of long term controller management even more 
complex , especially in developing countries.

Asthma is understood as a chronic inflammatory 
disorder of the airway resulting from extensive 
infiltration of airway by a variety of inflammatory cells 
including T cells, eosinophils, mast cells and release of 
inflammatory mediators – cytokines and leukotrienes 
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1
from these cells .NAEPP and the GINA guidelines 
recommend an anti-inflammatory treatment as 

1,2 2-4
controller for persistent asthma . Current guidelines  
recommend ICS as first line treatments for patients with 
persistent asthma. However, many patients remain 
symptomatic despite inhaled corticosteroid treatment 
and inflammation of the airways may persist even during 

5 treatment. Though Increasing the dose of ICS is a 
therapeutic option, side effects become a concern due to 

6a narrow therapeutic index and responses are variable , 
implying that such high doses may not necessarily treat 
asthma more effectively. Adding an inhaled long acting 
β2 

7,8 9symptoms

1,2. Also due to practical 
limitations like hand lung coordination for inhalation 
therapy, serum drug level monitoring, and multiple daily 
administration, these therapies have high probability of 
treatment noncompliance.

 The 
role of cysteinyl leukotrienes in the pathogenesis of 

6-10asthma has been extensively reviewed in the literature , 
causing broncho constriction, increased mucus 
production, and airway inflammation, three major 
features of asthma. 

Clinical trials among adults and international paediatric 
trials have determined the efficacy of LTRAs 

11-19,28 10,20--27(  as monotherapy  ICSs  for 
improving asthma parameters, including lung function, 
symptoms, asthma exacerbations, and health-related 
quality of life.

Limited comparative studies are available based on 
Indian population and this is the basis for current study. 
The purpose of this study is to compare the efficacy of 
orally administered Monteleukast, considering the 
safety and better compliance, with that of inhaled 

16
Fluticasone, in the assessment of clinical scoring  and 
asthma rescue needed days, among children aged 
between 5 – 14 years with Mild persistent asthma.

Methodology : This was a prospective, double arm, 
open label, comparative, randomized, parallel group 
interventional study on 97 subjects between 5 to 14 years 
of age with a diagnosis of mild persistent asthma 
conducted from November 2011 to October 2013 at 
Asthma clinic Department of Pediatrics, M. S Ramaiah 
hospitals Bangalore, after obtaining informed written 
consent of the legal guardians of participating subjects.

Aim : To compare the efficacy of orally administered 
Monteleukast with that of inhaled Fluticasone in the 

against to an ICS is more effective in improving lung 

function and reducing  and  exacerbations ., 
thus recommending combination treatment in current 

 guidelines for better control

An alternate approach is to add a LTRA to an ICS.

Monteleukast)

clinical assessment score among 5-14 years patients with 
Mild persistent asthma.

Objective

1. To compare the efficacy of Monteleukast with 
inhaled Fluticasone on the basis of clinical 
assessment score among 5-14 years old children with 
Mild persistent asthma.

2. To assess the change from baseline in pre 
bronchodilator percentage of predicted FEV 1.

Inclusion Criteria

(i)  At least 3 episodes of asthma symptoms during the 
previous year, including, but not limited to cough, 
chest tightness, wheezing and shortness of breath.

(ii) Asthma symptoms more than once a week, but less 
than once a day or nocturnal symptoms more than 
twice a month but less than once a week.

(iii) Spirometric estimation of FEV1 and PEFR above 
80% of expected and post bronchodilator increase in 
FEV1 or PEFR of >12%.

Exclusion Criteria

 (I) Active upper respiratory infection within 3 weeks.

(ii) Hospitalisation for asthma within 3 months before 
enrolment.

(iii) Chronic lung diseases (eg. bronchopulmonary 
dysplasia, restrictive lung diseases /cardiac 
/progressive neuromuscular diseases).

(iv) History of hypersensitivity to monteleukast 
(identified by asking parents).

(v) Patients on systemic corticosteroids (except as pre 
specified in the asthma   rescue plan) or other 
immuno suppressants within 1 month of visit.              

Children enrolled were male or female subjects between 
5 and 14 years of age , with mild persistent asthma at step 
2 of the GINA guidelines,  systematically randomized in 
1:1 manner, and were administered either  Montelukast  
sodium 5-mg  tablets once daily at evening  or  
Fluticasone  (125 μg) through a metered dose inhaler- 
twice daily for 12 consecutive weeks. 

At first visit, patients were assessed to be in good general 
health except for asthma as indicated by  detailed history 
(regarding onset , exacerbating triggering factors, family 
history ), examination, baseline laboratory evaluation ( 
complete blood counts, chest X ray, and mantoux test ) 
and spirometry measurements. 

Then they had 3 clinical visits at 4 weeks interval , to 
reassess for  any β2 receptor agonist use , exacerbations 
and asthma clinical assessment score. 
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16Table 1 : Clinical scoring for follow up children.

Scoring: Symptoms Score

Wheeze 0:none

              1:some

2:medium 

3:severe

Cough 0:none

1:occasional

2:frequent

3:continous

Activity 0:none

1:can run short distances/
climb 3 flights of stairs

2: can walk only

3:missed school/stayed inside

Sleep: 0: fine

1:slept well, slight
wheeze/cough 

2:awake 2-3 times,
wheeze/cough

3:awake all time

Adopted from Gautham G ;Efficacy and safety of 
Monteleukast as monotherapy in children with Mild 
persistent asthma; Indian pediartrics 2006;43:780.

At each visit a standard 'EASY ONE' spirometer with 
KNUDSON guidelines, confirmed to American thoracic 
society guidelines was used to measure FEV1, after 
withholding inhaled short acting β 2 receptor agonists 
and short acting anti histamines  for >/= 6 hours and long 
acting antihistamines  for > 48 hours.

PEFR was measured using a peak flow meter. 
Considering circadian variations, pre and post 
bronchodilator FEV1 measurements were made 
approximately at the same time ± 2 hours at the 
following visits. 

The use of inhaler devices with spacer was instructed 
appropriately. 

Patients' attenders had to maintain a validated asthma 
specific diary card, completed at home, recording the 

need β 2 receptor agonist usage and exacerbations. 
Beyond reviewing the diary card at each visit, no efforts 
were made to maintain strict compliance with study 
procedures except for what would be performed during 
normal clinical practice.

In case of an exacerbation an open label, short acting, β 2 
receptor agonist inhalers, systemic corticosteroids or any 
other controller medications at the investigator's 
discretion, was allowed on OPD basis or as inpatient 
admission .During the course of study, if the clinical 
scores worsened with repeated exacerbations, oral 
monteleukast was upgraded to inhaled corticosteroids. 

These children were followed up for six months on 
regular basis for exacerbations and monitoring of asthma 
control.

Data Analysis
16 Study carried out by Gautham et al revealed that mean 

PEFR values has increased from 120.21 (SD 12.23) to 
135.41 (SD 23.34) over a period of 12 weeks in children 
treated with Monteleukast. Considering the efficacy of 
Monteleukast at 80% with a a relative precision of 15%  
and desired confidence limits of 95%, the estimated 
sample size works out to be 45 children . However in 
order to assess the complications as well as to help in any 
detailed analytical purposes later and to account for lost 
follow up, it is proposed to include 50 children into 
Monteleukast group and similar in fluticasone group. 
Due to lack of comparative studies on Indian population, 
on providing efficacy of both regimens, efficacy of 
monteleukast alone was considered in estimating sample 
size.

 Statistical Methods:  

Student t test (two tailed, independent) has been used to 
find the significance of study parameters on continuous 
scale between two groups Inter group analysis) on metric 
parameters. Leven1s test for homogeneity of variance 
has been performed to assess the homogeneity of 
variance. Chi-square/ Fisher Exact test has been used to 
find the significance of study parameters on categorical 
scale between two or more groups. 

In the present study we had enrolled 100 children with 
mild persistent asthma, 50 were enrolled each into the 
Fluticasone and the Monteleukast group. 3 children from 
Monteleukast group were lost to follow up, with a final 
number of 47 children in the Monteleukast group. 
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Fluticasone Monteleukast P value

Mean age (yrs) 9.16±2.80 8.34±2.86 P=0.157

Gender (%) male 32 (64)  32(68.1) P=0.671

female 18(36) 15(31.9)

Positive family history  (%) 18 (36) 22 (46.8) P=0.280

Duration of disease (yrs) Mean ± SD 3.04±1.97 1.87±1.24 P=0.001

History of allergic rhinitis  (%) 40 (80) 39 (83) 0.706

History of eczema (%) 5(10.0) 3(6.4) 0.518

History of sinusitis  (%) 2(4.0) 0(0.0) 0.495

History of kochs (%) 1(2.0) 1(2.1) 1.000

Term pregnancy  (%) 50 (100) 47(100)

Mode of delivery

Vaginal (%) 44(88) 42(89.4) 0.833

LSCS  (%) 6(12) 5(10.6) 0.813

History of Postnatal respiratory infections  (%) 0(0) 0(0)

History of Previous admission  (%) 18(36) 11(23.4) 0.176

History of School absenteeism  (%) 45 (90) 39(83) 0.310

Previous Usage of medications 50 (100%) 42 (89.36%) 0.006

Oral medications  (%) 42(84) 31(66)

Inhalers  (%) 8(16) 11(23.4)

Height  (cms) 132.84±16.98 124.96±15.33 0.019

Weight (kg) 30.52±11.41 26.21±9.43 0.046
2BMI (kg/m ) 16.75±3.12 16.24±2.51 0.378

Hemoglobin (gm%) 12.29±1.09 12.27±0.99 0.921

AEC 433.71±256.5 541.47±373.07 0.101

ESR 16.64±11.70 13.11±5.96 0.069

Table 2 : Baseline characteristics of both the groups
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In symptomatology scoring of wheeze over 12 weeks, analysis showed that  from a baseline 'score of 2' in 42 (84%) 
children of Fluticasone group and 32 (68%) children of Monteleukast group, it reduced to a 'score of 0' in 47 (97%) and 
42 (89.36%) by 12 weeks, in Fluticasone and Monteleukast group respectively. (Graph 1)

Graph 1 : Symptom (wheeze) score analysis
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Graph 4 : symptom (sleep) score analysis

In symptomatology scoring of sleep over 12 weeks, analysis showed that from a baseline 'score of 1' in 40 (80%) 
children of Fluticasone group and 30 (63.8%) children of Monteleukast group, it reduced to a 'score of 0' in 50 (100% ) 
and 45 (95.8%) by 12 weeks , Fluticasone and Monteleukast group, respectively.( Graph 4)

The mean FEV1 increased in both the groups , from the  
baseline value of  1.16±0.52 L and 1.08±0.44 L to  
1.51±0.58 L  and 1.30±0.45 L in  Fluticasone and 
Monteleukast group, respectively ,by the end of 12 
weeks,with a significant increase  in  Fluticasone group 
(p value = 0.065). (Graph 5)

Graph 5 : Comparison of FEV1 in two groups studied Graph 6 : Comparison of PEFR in two groups studied

The mean PEFR (L/mt)  increased in both groups, from 
the baseline value of  165.74±71.61 and 149.9±63.77 to 
232.23±71.85 and 202.77±70.60 in Fluticasone and 
Monteleukast group, respectively, by the end of 12 
weeks, with a significant increase in  Fluticasone group 
at 8 and 12 weeks of study, with a p value of  0.038 and 
0.049 respectively.

Table 3: Comparison of Asthalin days in two groups studied

The mean number of days in the 12 week study 
period requiring Asthalin as reliever therapy was  
5.26±7.55 days in the Monteleukast group and 
5.75±5.59 days in the Fluticasone group, which 
was  statistically  similar in both the groups 
(P=0.730)

During the course of study, 3 children enrolled in 
the Monteleukast group, 2 immediately after 12 
weeks and 1 after 6 months post therapy, had 
exacerbations worsening symptom score and 
worsening pulmonary function tests. They were 
termed as 'Monteleukast failure' and were started 
on inhaled steroids following which they showed 
improvement in both PFT and clinical score. One 
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child (2%) in the Fluticasone group also had one 
exacerbation requiring hospital admission. There was no 
statistically significant difference in the rates of 
exacerbation between the two groups (p value = 0.352). 

Hence 3 (6.3%) of the Monteleukast study group failed 
on Monteleukast as monotherapy and required inhaled 
steroids. Therefore 93.6% of children with Mild 
persistent asthma were successful with Monteleukast as 
monotherapy.

No adverse effects of Monteleukast like headache, 
hepatitis were noted in the study. None of the children 
required oral or intravenous steroids during the course of 
study.

Discussion :

Our results correlated with the study conducted by 
Gautham Ghosh et al on 65 children with Monteleukast 
as monotherapy which had shown significant 

 16improvement in PEFR values .

Similar studies conducted by O Karraman et al and 
Muijsars RB has shown comparable efficacy of  
Monteleukast as monotherapy compared to inhaled 
corticosteroids in improving airway obstruction, 

 29,30.symptom scores which correlates with our study.  

Our study also correlated with two Cochrane reviews 
which compared leukotriene inhibitors with inhaled 
corticosteroids in the management of recurrent and 

3
persistent asthma in children  also showed that patients 
on antileukotrienes are more likely to suffer an 
exacerbation requiring inhaled corticosteroids and to 
exhibit a lesser improvement in lung functions..

Improvement in the symptom score analysis over 12 
weeks was corelating with the study conducted by Israel 

 31.Amirav MD in 2008 on 506 children.

MOSAIC study, a randomized control trial compared 
Monteleukast with inhaled Fluticasone in 6-14 year old 
children with mild persistent asthma and concluded that 
Monteleukast was comparable to Fluticasone in 

 28increasing the percentage of asthma rescue free days,  
though Fluticasone had resulted in a significant increase 
in the lung functions, which correlates with our study.

Limitations of our study were that it was a non blinded 
study and the sample size was not large.

Conclusion :

This comparative study concluded that Monteleukast 
was not inferior to Fluticasone, as in improving the 
FEV1, PEFR and clinical symptom score from baseline.  
In view of similar efficacy of Monteleukast with inhaled 
low dose steroids, Monteleukast monotherapy can be 

recommended as first line controller therapy in the long 
term management of Mild persistent asthma.
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