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Review Article

THE CLINICAL UTILITY OF MONTELUKAST IN
PAEDIATRIC RESPIRATORY DISEASES

Muslim Mohammed Al-Saadi1

ABSTRACT
The arachidonic acid metabolism via 5-lipoxygenase gives rise to a family of biologically active
lipids known as leukotrienes. The role of cysteinyl leukotrienes in the pathogenesis of bronchial
asthma is well established. Randomized controlled trials (RCTs) have confirmed the efficacy of
leukotriene receptor antagonists (LTRAs), when used as monotherapy or added to inhaled
corticosteroids (ICS), in improving bronchial outcome including lung function, symptoms,
bronchial asthma exacerbation and health related quality of life.  Although, current guidelines
place LTRAs as therapeutic option at a range of levels of bronchial asthma severity, there is
uncertainty among clinicians about their role in relation to other therapies. Montelukast is a
potent, specific, oral cystinyl leukotrine1 (cysLT1) receptor antagonist which improves bronchial
asthma control and reduces inhaled corticosteroids requirement.c This review provides an
overview of evidence for the use of montelukast in patients with bronchial asthma and exercise
induced asthma sleep disorder, respiratory syncytial virus (RSV), bronchiolitis and cystic
fibrosis.
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INTRODUCTION

Over the past three decades, drugs used in
the treatment of bronchial asthma such as cor-
ticosteroids, beta 2-agonists and theophylline
have changed a little. Inhaled corticosteroids,
when used as first-line preventive therapy, are
now well established in the management of the

disease, and this is primarily driven by a
greater understanding of the importance of the
underlying inflammatory process.1 However,
inhaled corticosteroids have a shallow dose-
response curve for antiasthmatic efficacy and
a steeper curve for systemic adverse effects,
although the clinical relevance of the latter re-
mains uncertain.2 Concern about potential sys-
temic side effects of inhaled corticosteroids have
become more prominent because of a tendency
to prescribe higher doses when initiating treat-
ment, along with a failure to taper to the low-
est effective maintenance dose. The addition
of a second drug,  such as long-acting beta 2-
agonists or theophylline to reduce the doses of
inhaled corticosteroids, may offer an alterna-
tive to monotherapy when higher doses of ste-
roids are used.1 This approach in turn focuses
the attention on the need for other strategies
to block the effects of inflammatory mediators
such as the cysteinyl leukotrienes. The latter
are the subject of this review.
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Leukotrienes are chemical mediators of
inflammation that are secreted by eosinophils,
mast cells, neuotrohils, lymphocytes, macroph-
ages and basophils.3 Archidonic acid metabo-
lism via the 5-lipoxygenase gives rise to a fam-
ily of biologically active lipids (Fig-1). The
leukotriene B4 is a potent activator of leuko-
cytes chemotaxis and cysteinyl leukotrienes
(leukotriene C4, D4 and E4) account for the
spasmogenic activity described as SRS-A (Slow-
reacting substance of anaphylaxis). After an
allergen challenge, a large increase in the pro-
duction in these cysteinyl leukotrienes is de-
tectable in bronchoalveolar lavage (BAL) fluid
and urine of people who are suffering from
bronchial asthma.4-6

The discovery of leukotrienes dates back to
1938 when the term SRS was coined to describe
substances which possess the capability of a

pronounced contraction of smooth muscle
which is slower in onset and longer in dura-
tion than that produced by histamine.7 In 1940,
SRS-A was shown to be released during ana-
phylactic shock. Despite research over the next
40 years, the identity of SRS-A remained elu-
sive. By late 1970, a variety of biochemical and
physical chemical properties of this substance
had been discovered. It was shown that SRS-
A contained a conjugate triene and sulphur
was present in the molecule and SRSs could
be formed in a variety of cells including leuko-
cytes and arachidonic acid was a precursor of
SRS-A formation.  Hence, the term leukotriene
was coined to indicate that these products are
formed in leukocytes and that they contain
conjugated trienes.8 The term CYSLT1was in-
troduced in 1995, based on pharmacological
characterization of smooth muscle tissues, but

Figure-1: 1 = Enzymes, 2 = Products, 3 = Drugs
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it was not until 1999 that molecular cloning
led to the identification of a 336 amino acid,
G-protein-coupled membrane protein which
exhibited the pharmacological properties of a
CYS-LT1 receptor.8,9

The action of leukotrienes depend on their
binding to cellular receptors. Drugs that thwart
the asthmatic process by blocking the action
of leukotrienes at their receptors are known as
leukotrienes antagonists. Three drugs of this
class are known at present namely, zafirlukast,
pranlukast and montelukast. All three are spe-
cifically active against the cysteiny leukotrienes
by blocking their receptor, (Cysl T1) (Fig-1).
Montelukast is the only agent used in pediat-
rics and has been extensively studied in
children.
Pharmacodynamics of montelukast: Montelukast
is a potent and selective antagonist of
leukotriene D4 (LTD4) at the cysteinyl
leukotriene receptor (CysLT1), in the lungs and
bronchial tree. This reduces the
bronchoconstriction otherwise caused by the
leukotrienes, and results in less inflammation.
Studies on montelukast in the paediatric popu-
lation found that it is well tolerated.10-13 The
majority of reported adverse effects were mild
and included headache, ear infection, nausea,
abdominal pain and pharangitis.14,15 It was
apparent from clinical trials that the incidence
of these adverse effects was higher than with
the placebo.14-16  The Churg-Strauss syndrome
which occurs when steroid doses are
reduced had not been causley related to
montelukast.17-19 One case report of pulmonary
eosinophilia which is associated with a
cysteinyl leukotriene type 1 receptor antago-
nist other than zafirlukast suggests that the
syndrome may be related to the effect of
antileukotriene drugs at leukotriene receptors.20

It has been reported that no dose adjustments
are necessary when montelukast is used for
patients with renal and mild to moderate he-
patic dysfunction. However, there was a case
report of montelukast-induced acute hepatitis
in a 75 years old man and another of cholestasis
which had been linked to the use of
montelukast.21-23 Moreover, it has been also

demonstrated that treatment with
montelukast increased the phagocytic and in-
tracellular killing activity of polymorpho-
nuclear leukocytes in patients with asthma.24

There were reports which had shown CysLT1
receptor antagonists to have significant anti-
inflammatory effects on allergen-induced lung
inflammation and fibrosis in an animal model
reflective of the airway remodeling changes
observed in patients with persistent asthma.
Thus the potent anti-inflammatory effects of
CysLT1 receptor blockers may be beneficial in
the long-term management of bronchial
asthma.25

Pharmakokinetics: Montelukast is available in
4mg chewable tablet or granules for children
between 2-5 years; 5mg chewable tablet and
10mg oral tablet (Merck & Company. INC,
1998). The 5mg chewable tablet is recom-
mended for patients 6 to 14 years of age and
the 10 mg tablet is for patients e”15 years of
age, and the dose is given once daily.14-16

The dose for montelukast for 6-14 years old
children was selected by identifying the chew-
able tablet dose of montelukast yielding a
single-dose area under the plasma concentra-
tion time curve (AUC) comparable to that
achieved with the adult 10mg film-coated tab-
let dose. Based on this approach which included
dose normalization of data from several pedi-
atric pharmacokinetic studies, a 5mg chewable
tablet dose of montelukast was selected for use
in clinical efficacy studies in 6-14 year old chil-
dren with asthma.10-12 Montelukast is rapidly
absorbed following oral administration. For the
10mg film-coated tablet, the mean peak plasma
concentration (Cmax) is achieved within three
hours (Tmax) after administration in adults in
the fasting state.10,11,15,16 The mean oral
bioavailability is 66%. The oral bioavailability
and Cmax are not influenced by standard
meals.  For the 5mg chewable tablet the Cmax
is achieved in two hours after administration
in adults in the fasting state.10,11,12,15,16 The mean
oral bioavailability is 73% and it is decreased
to 63% by the standard meal. After adminis-
tration of the 4 mg chewable tablet to pediat-
ric patients 2 to 5 years of age in the fasting
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state, peak plasma concentration is achieved 2
hours after administration.10,11,13

Montelukast is more than 99% bound to
plasma proteins and the steady state volume
of distribution of montelukast averages 8-11
liters.10-13 In studies with therapeutic doses,
plasma concentration of metabolites of
montelukast are undetectable at steady state
in adults and children.14 Various studies have
provided the pharmacokinetic basis for the se-
lection of the 4 mg dose for children 2-5 years
of age.12 Migoya et al, evaluated the pharma-
cokinetics comparability of a 4mg dose of
montelukast oral granules in patients between
6 to 24 months old to the 10mg approved dose
in adults.11 The authors observed that the area
under the curve estimate ratio (pediatric/adult
10mg film coated tablet) and the 95% confi-
dence interval (CI) for children compared with
adults were within the predefined compara-
bility bounds. The observed plasma concentra-
tions were also, similar.
Montelukast and bronchial asthma in children: The
incidence of asthma has increased substantially
in many countries during the last two decades
in both children and adults.1 Previous studies
have suggested that physician-diagnosed
asthma occurs in 4–17% of urban Saudi
children.26,27

Most of the concepts regarding the patho-
genesis of asthma are derived from studies per-
formed in young adults. Obvious ethical rea-
sons, have limited the application of invasive
methods, in particular bronchoscopy, for
evaluation of inflammation in airways of asth-
matic children. However, from the available
studies, the pathological findings of inflamma-
tion at the site of the airway in asthmatic chil-
dren appears to be similar to that observed in
adult patients, as suggested by studies of
bronchoalveolar lavage (BAL), induced spu-
tum, and exhaled nitric oxide (FeNO).28-30

Several randomized double blind(RCT) com-
parative studies in pediatric patients concern-
ing the therapeutic efficacy of montelukast have
been conducted.31-42 The severity of asthma was
mild to moderate or persistent in these trials.
Two of these studies were in patients less than

two years of age.31,43 The results from these stud-
ies depicted significant improvements in mul-
tiple  parameters of asthma with montelukast
when compared to placebo in the context of
day  and overnight asthma symptoms. There
was a significant  improvement in forced expi-
ratory volume in first second (FEV1) from
baseline for montelukast group as compared
to the placebo group and it  was found to have
a positive effect on lung function, reduction of
airway inflammation and symptoms scores in
very young children with early childhood
asthma. A study by Bisgaard et al showed that
montelukast effectively reduced viral- induced
asthma exacerbations in 2-5 years old patients
with intermittent asthma over 12 months of
treatments and also delayed the median time
to first exacerbation by approximately 2
months.32 Two RCTs demonstrated that it
have a beneficial effect on lung function, air-
way inflammation, and symptoms scores in
very young children with early childhood
asthma.31,42  Strauch et al studied asthmatic
children aged 6 to 14 years, who had been tak-
ing inhaled corticosteroids (400-800mic/day
budesonide) regularly for at least 12 weeks.
They were randomized to receive additional
treatment with either montelukast (5mg orally,
once daily) or placebo over a 4-week period. It
was concluded that the add-on treatment with
montelukast can suppress sputum ECP in chil-
dren with steroid-dependent asthma, while at
the same time an improvement in quality of
life items occurred.35 Nitric oxide in exhaled
air (FeNO) is increased in patients with asthma
and correlates with asthma severity, sputum
eosinophils, methacholine reactivity, as well as
peak flow variability and this is, probably, re-
lated to airway inflammation. Although the
precise mechanism that links nitric oxide with
airway inflammation remains to be elucidated,
it has been utilized as a useful marker of
asthma control, and as a noninvasive measure
of the effect of pharmacologic intervention on
airway inflammation. FeNO was measured
during single-breath exhalation. There was a
significant reduction in FeNO in the
montelukast arm.40



Recent published RCTs concluded that
montelukast was comparable to fluticasone in
increasing the percentage of asthma rescue- free
daysMontelukast was also found to be advan-
tageous over inhaled corticosteroids.41,42

Children with low pulmonary function or high
levels of inflammatory markers had a better
response to inhaled corticosteroid therapy.43

Migoya et al, Adelsberg et al, found that
montelukast 4mg oral granules was well
tolerated over a period of the study
treatment.11,44

Montelukast in exercise - induced asthma: Exer-
cise induced bronchoconscriction (EIB) occurs
in 80 to 90 percent of patients with bronchial
asthma. EIB is especially limiting for children
because it may interfere with activities impor-
tant for physical and social development. The
cause of EIB is incompletely understood. How-
ever; airway cooling and drying are hypoth-
esized to stimulate the release of inflammatory
mediators such as the cysteinyl leukotrienes
(leukotriene C4, D4 andE4) which are excreted
in urine as leukotriene E (a stable metabolite of
leukotriene C4and D4) after exercise chal-
lenge.45 Few long-term studies, however, exist
in children with EIB. One study showed that,
following 8 weeks of treatment with
montelukast, asthma symptoms score and
FEV1 significantly improved in patients with
EIB.46 Peroni et al found that Montelukast at-
tenuate the immediate and late phase re-
sponses to exercise challenge in asthmatic chil-
dren and the timing of drug administration
was crucial and the  maximum protective ef-
fect of montelukast was observed after 12 hours
of administration.47 A recent study, also,
showed that montelukast was effective in EIB
when given  either in the morning or in the
evening.48

Does montelukast have a role in acute asthma in
children? Corticosteroids have become the stan-
dard of care in the emergency department for
the management of acute asthma. Although
corticosteroids are believed to be the most po-
tent anti-inflammatory agents available, they
do not suppress some inflammatory processes
such as leukotrienes release.49

Studies are presently exploring the efficacy
of intravenous montelukast in the manage-
ments of moderate- severe acute asthma in
adults but no study was done to evaluate its
effects in pediatrics patients. LTRAs may be
more effective in acute severe asthma in adult
studies, since cysteinyl leukotriene concentra-
tions are significantly higher in subjects with
acute severe asthma than in patients with
milder asthma.50,51 Montelukast has the poten-
tial to be a new adjunct in the therapy of acute
asthma in adults but pediatric studies are still
lacking.
Montelukast for sleep disordered breathing in
children: Obstructive sleep apnea (OSA) is a
common and highly prevalent disorder in the
pediatric age range, affecting 2-3% of all
children.52 This disorder is usually due, at least
in part, to adenotonsillar hypertrophy.52,53 If
left untreated OSA, can result in serious mor-
bidity, primarily affecting the neurobehavioral
and cardiovascular systems.54 Thus,
adenotonsillectomy is currently the most com-
mon treatment for children with OSA. A link
between obstructive sleep apnea and airway
inflammation has been demonstrated in chil-
dren with OSA having significantly higher
expression of the leukotriene (LT) 1 and 2 re-
ceptors and higher concentration of LT C4, LT
E4, and LT B4 in adenotonsillar tissues than
children with recurrent rhinitis who have no
OSA. This explains the efficacy of treatment
of OSA with montelukast, a LTI receptor
antagonist, alone or in combination with
corticosteroids.55

Montelukast for respiratory syncytial viral
bronchiolitis: RSV bronchiolitis is the most com-
mon cause of pneumonia and bronchiolitis in
infants and is a major health burden world-
wide.56 The steep rise during winter months of
hospital admissions for pneumonia and bron-
chiolitis in infants and young toddlers is the
land mark of RSV. In Saudi Arabia, RSV ap-
pears in November and the seasonal peak oc-
curs during January and February.56 RSV bron-
chiolitis is commonly followed by reactive air-
way disease which is characterized by recur-
rent wheeze and other asthma-like symptoms
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which can persist for up to 11 years.57 The ß2-
adrenergic agonists and corticosteroids,
whether oral or inhaled, have little to offer to
the acute course of the illness.58 The beneficial
effects of antiviral or anti-inflammatory
therapy for lower respiratory tract infections
caused by RSV is still debatable. A Study on
the effect of inhaled glucocorticoids found that
may have a prolonged effect on subsequent
asthmatic symptoms after termination of treat-
ment in children with recurrent obstructive
episodes after acute bronchiolitis.59 Studies had
shown that cysteinyl leukotrienes produced by
both bronchial epithelial cells and macroph-
ages, are increased in the wheezing disease
induced by RSV.60,61 Bisgaard et al62 recruited
infants with RSV bronchiolitis and suggested
that regular LTR antagonists provide clinical
improvements of RSV post-bronchiolitis-reac-
tive airways disease.
Role of Montelukast in Cystic fibrosis: Cystic
fibrosis (CF) is the most common autosomal re-
cessive lethal hereditary disorder globally in-
cluding Saudi.63 The prognosis of the disease
is substantially dependent on chronic respira-
tory infection and inflammation; a hallmark
of CF.  Pseudomonas aeruginosa is the domi-
nant pathogen in patients with CF. This is a
major cause of mortality and morbidity. Neu-
trophils are the primary effector cells respon-
sible for the progressive deterioration of lung
function. Peptido-leukotriene B4 receptor an-
tagonists, which are new anti-inflammatory
agents that block the neutrophil-dominated
inflammation, may have the potential for long-
term use.  Schmitt-Grohe´ et al have shown that
montelukast reduces eosinophilic inflamma-
tion in cystic fibrosis (CF).64

CONCLUSIONS

Montelukast is indicated for the prophylaxis
of chronic asthma in adults and children.  It
may be considered for use as first-line therapy
in patients with mild persistent asthma or for
additional control in patients who are still
symptomatic while receiving treatment with
inhaled corticosteroids. Moreover, treatment
with montelukast can provide additional

control of symptoms during exercise, but in-
haled beta 2-agonists remain the first-line drugs
for prophylaxis and treatment. Research, how-
ever, has shown that montelukast, although
efficacious as compared to placebo but is not
superior to inhaled steroids.
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