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Abstract Objective: The aim of this article is to review data on the efficacy and safety of
montelukast in the treatment of children with asthma.

Methodology: Available published literature, including published abstracts, is
reviewed.

Results: In patients aged 6 to 14 years with asthma (n = 27), montelukast 5mg
demonstrated a significant decrease in exercise-induced bronchoconstriction 20
to 24 hours postdose after 2 days of treatment. For children with chronic asthma,
only one study of the regular use of a leukotriene receptor antagonist has been
published. The efficacy and safety of montelukast in children aged 6 to 14 years
with asthma (n = 336) were studied during an 8-week, double-blind, placebo-
controlled trial. There was a significantly greater improvement in forced expir-
atory volume in 1 second (FEV1) from baseline for the montelukast group (8.23%)
compared with the placebo group (3.58%). There was a significant decrease in
the use of a β-agonist for symptom relief, as well as in the percentage of days and
percentage of patients with asthma exacerbations. An asthma specific quality-of-
life (QOL) questionnaire revealed a significant overall improvement in QOL and
a significant improvement in the QOL domains for symptoms, activity and emo-
tions in montelukast recipients. There was no significant difference between
montelukast and placebo recipients in the frequency of adverse events, with the
exception of allergic rhinitis, which was more prevalent in the placebo group. An
open label follow-up of patients from the above study was undertaken. The effect
of montelukast on FEV1 was consistent for up to 1.4 years, with the increase in
FEV1 being not significantly different from that in a small control group treated
with inhaled beclomethasone dipropionate. QOL remained significantly im-
proved during the open treatment period.

Conclusions: Montelukast appears effective and safe for the treatment of children
with asthma.
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Leukotrienes (LTs) are important proinflamma-
tory biochemical mediators in asthma, and are ca-
pable of inducing bronchoconstriction, mucous
hypersecretion, and increased airway vascular
permeability resulting in airway wall oedema.[1-6]

Recent data suggest that LTD4 induces an insulin-
like growth factor binding protein protease
(MMP-1), which may play an important role in air-
way remodelling.[7] Cysteinyl-LTs appear to play
an important role in airway changes following



allergen challenge[8,9] and exercise.[10,11] After se-
vere, acute exacerbations of asthma in children,
increases in LT levels persisted for up to one
month.[12]

Methodology

The published literature on LT receptor antago-
nists for the treatment of children with asthma was
reviewed by means of a systematic computerised
citation search using Medline and a nonsystematic
review of the asthma literature until September
1999. Published abstracts were also reviewed.

Discussion

When considering the clinical evidence for the
use of montelukast in managing asthma in children,
it is essential to ask, ‘What outcomes are impor-
tant?’ Physicians, as well as patients and their fam-
ilies, have two major concerns when they consider
using any new medication: ‘Is it effective?’ and ‘Is
it safe?’

The pharmacological activity of the cysteinyl-LT
receptor antagonists has been assessed in labora-
tory-based studies, primarily in adults. In particular,
LT receptor antagonists inhibit bronchocon-
striction induced by inhaled LTD4,[13,14] and ap-
pear important for the control of symptoms in as-
pirin-sensitive asthmatic patients.[15,16] Given the
importance of allergen sensitisation in the epidemi-
ology of asthma and in most children with asthma,
it is important that LT modifiers (receptor antago-
nists and lipoxygenase inhibitors) inhibit both the
early and late phase of allergen-induced broncho-
constriction.[17]

One aspect of particular importance to children
with asthma is the ability of LT receptor antago-
nists to prevent exercise-induced bronchocon-
striction (EIB). Most children with asthma have
some degree of EIB, and physical activity is com-
mon in children as part of their everyday life.[18,19]

EIB is often not recognised by children, parents
and physicians.[20] Children may avoid exercise,
particularly competitive activities, because of
recognised or unrecognised EIB.[20] This may oc-
cur consciously or subconsciously and may have

an important impact on the child’s quality of life
(QOL).

Initial studies in adults demonstrated the abil-
ity of LT receptor antagonists to protect against
EIB.[21,22] There has been one published study of
the efficacy of montelukast for the treatment of EIB
in children with asthma.[23] In this crossover study
in 27 patients aged 6 to 14 years, montelukast 5
mg/day significantly decreased EIB after 2 days of
treatment. At the end of the dosage interval (i.e. 20
to 24 hours after the second dose), montelukast sig-
nificantly decreased the area under the curve for
forced expiratory volume in 1 second (FEV1) from
0 to 60 minutes following exercise by approxi-
mately 59% (265 vs 590% • min for montelukast
and placebo, respectively). Montelukast signifi-
cantly blunted the maximal fall in FEV1 (18 vs 26%
for the placebo group) [fig. 1]. Studies to assess the
effect of montelukast on EIB at earlier time periods
after drug administration have not been conducted.

The degree of protection against EIB provided
by montelukast 20 to 24 hours postdose appears
comparable to that demonstrated with sodium
cromoglycate and nedocromil at 20 minutes post-
treatment. However, the effect of both sodium
cromoglycate and nedocromil is no longer present
at approximately 2 hours post-treatment.[24] In-
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Fig. 1. Montelukast significantly decreased the maximal fall
in forced expiratory volume in 1 second (FEV1) [18 vs 26%,
p < 0.05] and significantly decreased the area under the
curve (AUC) for FEV1 from 0 to 60 minutes following exer-
cise bronchoprovocation compared with placebo (265 vs
590% • min, p < 0.01).[23]
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haled β2-agonists are the most effective medica-
tions for short term protection against EIB, al-
though their protective effect seldom lasts more
than 2 hours.[25] Long-acting β2-agonists have
been shown to be effective for at least 9 hours after
a single dose when used for EIB.[26] However, with
regular administration of salmeterol, even once
daily, the bronchoprotective effect may decrease
despite the concomitant use of inhaled cortico-
steroids.[27] In adult patients with asthma, once-
daily treatment with montelukast protected against
EIB over 12 weeks of treatment without the devel-
opment of tolerance.[28] Studies comparing the ef-
ficacy of montelukast and salmeterol for EIB in
adults with asthma have been published.[29-31]

These studies demonstrated that the broncho-
protective effect of montelukast was maintained
over 8 weeks, while the effect of salmeterol de-
creased at 4 and 8 weeks.

There are limited data available regarding the
efficacy of regular use of cysteinyl-LT receptor an-
tagonists in the treatment of children with persist-
ent asthma. Most studies to date have been in adult
populations, although some of these studies in-
cluded adolescents as young as 12 years. Only one
study of the regular use of an LT receptor antago-
nist in younger children with persistent asthma has
been published.[32]

The efficacy and safety of montelukast in chil-
dren aged 6 to 14 years with asthma were studied
during an 8-week double-blind, placebo-control-
led trial in 336 patients (201 received montelukast
5mg; 135 received placebo). At baseline, patients
had poorly controlled asthma with a mean pre-
dicted FEV1 of 72% and a mean daily requirement
of 3.4 puffs of inhaled salbutamol. At study entry,
35% of these patients regularly used inhaled corti-
costeroids and continued their inhaled cortico-
steroid during the study. In the montelukast group,
there was a significantly greater improvement in
FEV1 from baseline (8.23%) compared with the
placebo group (3.58%), and this improvement was
maintained throughout the 8-week study. There
was a significant decrease in the use of a β2-agonist
for symptom relief, as well as in the percentage of

days and the percentage of patients with asthma
exacerbations. Asthma exacerbations were defined
as follows: a decrease in morning peak flow of
more than 20% from baseline; an increase of 70%
in the use of a β2-agonist (or a minimum increase
of 2 puffs); an increase of more than 50% in the
symptom score from baseline; the patient being
awake all night with asthma; or worsening asthma
requiring oral corticosteroids, an unscheduled
physician visit or emergency room visit, or
hospitalisation. In addition, an asthma specific
QOL questionnaire[33] revealed a significant over-
all improvement in QOL and a significant im-
provement in the QOL instrument domains for
symptoms, activity and emotions in montelukast
recipients. Of particular interest, positive effects
on pulmonary function and QOL were seen in
younger and older children, as well as in those re-
ceiving concomitant inhaled corticosteroids, for
those children receiving montelukast.

Although not a measure of airway eosinophil
inflammation, there was also a significant decrease
in peripheral blood eosinophil counts over the
8-week treatment period in the montelukast group.
This is of interest because it may be an indirect
measure of changes in airway inflammation. In one
recent study in adults with asthma, montelukast
significantly reduced airway eosinophilic inflam-
mation as demonstrated by a 48% decrease in spu-
tum eosinophils in the montelukast-treated group
compared with a 23% increase in the placebo
group.[34]

With respect to adverse events, in the paediatric
study[32] the only significant difference between
the montelukast and placebo groups was a greater
frequency of allergic rhinitis in the placebo group
(possibly a reflection of the positive effect of
montelukast on allergic rhinitis). Importantly,
there were no significant differences between
montelukast and placebo in the prevalence of ab-
normal liver function tests. The incidence of serum
transaminase (AST and ALT) elevations was simi-
lar in both groups.

In all paediatric studies of montelukast, approxi-
mately 500 patients have been closely monitored.
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The overall clinical and laboratory safety profile of
montelukast was not significantly different from
that with placebo.[35]

There are no long term ‘real world’ studies of
LT receptor antagonists in children with asthma.
The closest to such a study is an open label exten-
sion study published as an abstract.[36] The effect
of montelukast on FEV1 was consistent during 1.4
years in 201 of the 6- to 14-year-old patients who
continued in the open label extension of the study
noted above.[32] The increase in FEV1 was compa-
rable to that in 38 patients who continued in the
open label extension of that study, but who were
treated with inhaled beclomethasone dipropionate
252µg daily (fig. 2). The change in FEV1 from
baseline was 6.39 vs 6.47% for the montelukast and
inhaled beclomethasone dipropionate groups, re-
spectively. QOL, as measured by the Asthma Spe-
cific Quality of Life Questionnaire (ASQOL) after
4 months, remained significantly improved over
baseline and was not significantly different from
that in the beclomethasone dipropionate-treated
group.[37] This was the case for total ASQOL
scores as well as for individual scores for each of
the 3 domains (fig. 3).

Recent studies published as abstracts show that
parents and children prefer once-daily montelukast
to inhaled sodium cromoglycate 4 times daily
(87% of parents and 82% of children preferred
montelukast).[38,39] In those studies, most children
taking montelukast were highly compliant (78% of
children used >95% of the prescribed medication)
compared with sodium cromoglycate (43% of chil-
dren were highly compliant). Discontinuation of
treatment because of worsening asthma was less
frequent with montelukast (1%) than with sodium
cromoglycate (5%).[38,39]

Conclusion

Montelukast is approved for children aged ≥6
years, whereas zafirlukast is approved for those
aged ≥12 years.1 These LT receptor antagonists
may be used in the treatment of children with per-
sistent asthma; however, their place in the therapy
of asthma has not yet been completely defined.
Studies directly comparing the efficacy and safety
of oral montelukast and inhaled corticosteroids
for the regular treatment of asthma in childhood
are needed. A recently published study in adults
with asthma demonstrated that both montelukast
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Fig. 2. The increase in FEV1 in the montelukast group (n = 201)
was comparable to that in a control group (n = 38) treated with
beclomethasone dipropionate 252µg daily, during an open label
extension study.[36]
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Fig. 3. Effect of montelukast and inhaled beclomethasone
dipropionate 252µg daily on the asthma specific quality-of-life
(QOL) domains for activity, symptoms and emotions during an
open label extension study.[36]

1 Zafirlukast has recently been approved in the US for use
in children aged ≥7 years.
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and beclomethasone dipropionate had signifi-
cantly greater effects than placebo; however, beclo-
methasone dipropionate had a greater mean effect
than montelukast.[40] Because concerns relating to
the adverse effects of inhaled corticosteroids are
frequently raised by parents and physicians, the
ability of an LT receptor antagonist to allow for a
reduction in the use of inhaled corticosteroids
would be important. There are currently 2 publish-
ed studies in adults demonstrating that pranlukast[41]

and montelukast[42] may both successfully allow
for a reduction in the inhaled corticosteroid dose.
Similar studies in children are essential. Unfortu-
nately, there are as yet no biological markers that
allow us to identify patients who are likely to re-
spond to montelukast, or other LT modifiers. Nev-
ertheless, there is good published evidence for the
efficacy and safety of montelukast in children aged
6 to 14 years with asthma. Information obtained
from the many practitioners who prescribe the new
compound will provide feedback from a large
number of ‘n = 1 studies’ regarding its use in the
‘real world’ and help to define its appropriate role
in asthma management.
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