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ABSTRACT

It has proven efficacy in reducing asthma exacerbations, but the effect size of montelukast (a leukotriene receptor antagonist)
for varied severity of asthma exacerbations is not systematically assessed. This study was designed to systematically explore the
evidence for montelukast, as first-line or add-on therapy, in preventing and treating asthma exacerbations in adult patients with
asthma. Randomized controlled trials were searched in PubMed, CENTRAL, Web of Science, Embase, and OVID up to March
2013, where montelukast prevented or treated asthma exacerbations in adults. Primary outcomes were the number of patients
experiencing exacerbations in chronic asthma and hospitalizations in acute asthma. Odds ratio (OR) with 95% confidence
intervals (CI), risk difference, and number needed to treat (NNT) were calculated and pooled. Adverse events were also assessed
in chronic asthma. Twenty trials for chronic asthma and six for acute asthma were identified. In comparison with placebo,
adults with chronic asthma receiving montelukast had significantly reduced number of exacerbations (OR � 0.60 and 95% CI,
0.49, 0.74; NNT � 17 and 95% CI, 12, 29). However, montelukast was inferior to inhaled corticosteroids (ICSs) (OR � 1.63;
95% CI, 1.29, 2.0) and ICS plus long-acting beta2-agonist (LABA; OR � 3.94; 95% CI, 1.64, 9.48) as the first-line therapies
and LABA (OR � 1.22; 95% CI, 1.05, 1.42) as the add-on therapies in reducing asthma exacerbations. In acute asthma,
montelukast could statistically improve peak expiratory flow percent predicted (p � 0.008) and reduce systemic corticosteroid
intake (p � 0.005). Montelukast had low risk in hoarseness and insomnia. Our meta-analysis suggests that montelukast
significantly reduces mild, moderate, and part of severe exacerbations in chronic mild to moderate asthma, but it has inferior
efficacy to ICS or ICS plus LABA.

(Allergy Asthma Proc 35:278–287, 2014; doi: 10.2500/aap.2014.35.3745)

Asthma is a chronic respiratory disease, affecting
up to 10% of adults in the Western World.1 Most

adults (83.1%) had either “not well” or “very poorly”
controlled asthma in a nationwide random sample in
the United States.2 Despite advances in knowledge of
the pathophysiology of asthma and the availability of
effective therapy, asthma can not be cured currently.

The purpose of asthma management is to achieve a
total asthma control that involves current control and
future risk.3 Asthma exacerbations, as the most impor-
tant future risk, are common in the lives of asthmatic
patients. Prevention of asthma exacerbations has been
identified in all asthma treatment guidelines as an
important component of establishing ideal asthma con-
trol.4 Thus, it is relevant to consider different strategies
for maintaining control and to identify those that are
most effective in reducing asthma exacerbations.

Asthma exacerbations vary in severity from mild
transient events to severe life-threatening ones. A re-
cently published American Thoracic Society/European
Respiratory Society (ATS/ERS) statement defines se-
vere asthma exacerbations as events that require ur-
gent action on the part of the patient and physician to
prevent a serious outcome, such as hospitalization or
death from asthma, moderate exacerbations as events
that result in a temporary change in treatment, in an
effort to prevent the exacerbation from becoming se-
vere, and mild exacerbations that are just outside the
normal range of variation in symptoms or changes in
flow rates for the individual patient and may reflect
transient loss of asthma control.4 Inhaled corticoste-
roids (ICSs) and combination of ICS/long-acting �2-
agonists (LABA) are the mainstay therapy for reducing
asthma exacerbations including severe ones,5,6 but
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some patients require additional treatment or prefer
not use ICS. Leukotriene receptor antagonists (LTRAs)
are effective in the treatment of persistent asthma, ex-
ercise-induced asthma, and aspirin-induced asthma;
some patients respond to LTRA better than ICS, so a
personalized approach to asthma pharmacotherapy is
recommended.7

Although montelukast in licensed dose, as a potent
and specific CysLT1 receptor antagonist, is inferior to
ICS in reducing asthma exacerbations,3 it has proven
better efficacy in the control of asthma exacerbations
than placebo.8 Therefore, the effect size of montelukast
for varied severity of asthma exacerbations remains
unclear. Furthermore, evidence of montelukast for
treating acute asthma exacerbations is being estab-
lished. In this systematic review and meta-analysis, we
weighed the relative effect size of montelukast for pre-
venting asthma exacerbations under different standard
treatment conditions and determined whether monte-
lukast is effective in the treatment of acute asthma in
adults.

METHODS

Search Strategy and Selection Criteria
We searched electronic databases including PubMed

(1966 to March 2013), CENTRAL (Cochrane Controlled
Trials Register; issue 1, 2013), Web of Science (1994 to
March 2013), Embase (up to March 2013), and OVID
(up to March 2013) for randomized controlled trials
(RCTs) using a comprehensive search strategy includ-
ing the following keywords: “asthma exacerbation” or
“acute asthma” and montelukast or “leukotrienes re-
ceptor antagonist.” We reviewed reference lists of all
included studies, systematic reviews, and narrative re-
views to identify potentially relevant citations. There
was no limitation on language or publication year.

We included trials if they met the following criteria:
trials with chronic asthma were RCTs comparing mon-
telukast versus placebo or other active drugs (ICS,
ICS/LABA, theophylline, etc.), and trials reporting at
least one asthma exacerbation in the results section of
studies or in the adverse events of using montelukast.
We excluded one crossover trial because this study had
inadequate follow-up, poor ascertainment of exacerba-
tion data, and time–treatment interactions that were
difficult to evaluate.9 The trials in which the patients
were being hospitalized for acute asthma were ex-
cluded because the prespecified primary outcome in
these studies was the number of patients experiencing
hospitalization for acute asthma. After exclusion of
duplicates, H.P.Z. and C.E.J. reviewed the full text of
all citations with titles and abstracts that seemed to fit
the criteria of inclusion. Citations that were clearly not
relevant or were not RCTs, were not reviewed in full.

The numbers of citations rejected and the reasons for
rejection were tracked.

Data Extraction and Quality Assessment
We reviewed each identified citation, and we ob-

tained the full text of all definite or possible RCTs,
irrespective of language. Trials were assessed indepen-
dently by two reviewers (H.P.Z. and C.E.J.) and from
each article we extracted details of authors, year of
publication, sex, sample size, asthma severity, stan-
dard treatments, interventions as the first-line or
add-on therapies, outcomes, adverse events, and so on.
The two reviewers independently assessed risk of bias
to determine methodological quality using the Co-
chrane Collaboration’s tool for systematic reviews of
interventions.10 If information was not reported ade-
quately, we requested details from the authors. Any
disagreement between reviewers was resolved by con-
sensus.

Primary and Second Outcomes
In chronic asthma, the number of asthma exacerba-

tions was specified as primary outcomes, and the num-
ber of detailed different exacerbations such as un-
scheduled visits, requiring systemic corticosteroids,
emergency room visits and hospitalizations were iden-
tified as second outcomes. For acute asthma, hospital-
izations for acute asthma were regarded as primary
outcomes, and other outcomes such as use of systemic
corticosteroids and treatment failure were identified as
second outcomes.

Statistical Analysis and Assessment and Evaluation
of the Evidence Quality

The included trials were divided into two types of
analyses according to the stages of asthma (chronic
asthma and acute asthma). Then, the trials were further
stratified by montelukast as the first-line or the add-on
therapies. The mean daily dose of ICSs in asthma sub-
jects was converted to micrograms of beclomethasone
equivalent.3 We treated asthma exacerbations as di-
chotomous variables expressed with odds ratio (OR)
and the weighted mean difference was reported for
lung function test (forced expiratory volume in 1 sec-
ond [FEV1] or peak expiratory flow) as continuous
outcomes considering the weight of each study.

Heterogeneity was assessed by means of the Cochran
Q method and by the test of inconsistency (I2). A ran-
dom effects model was used if the Q statistic (p � 0.1)
or I2 (�50%) was significant, or we used a fixed effects
model. We performed subgroup analysis to assess the
source of heterogeneity and assessed the presence of
publication bias visually with a funnel plot. All results
were reported with 95% confidence intervals (CIs) and
all p values were two-tailed. The analysis was per-

Allergy and Asthma Proceedings 279



formed using RevMan 5 program (The Cochrane Col-
laboration, Oxford, U.K.) and Stata Version 11.0 (Stata
Corp. LP, College Station, TX).

The quality of the evidence related to the estimation of
benefits and disadvantages in the adult population followed
the suggestions of the Grading of Recommendations As-
sessment, Development, and Evaluation (GRADE) Work-
ing Group11 by adopting the use of GradePro software
3.2.2.12

RESULTS

Trials Include Study Characteristics and Quality of
Reporting

Figure 1 shows details of study identification, inclu-
sion, and exclusion. Our search strategy initially
yielded 1657 citations. Of these, we included 20 trials
for chronic asthma13–32 and six for acute asthma33–38 in
adults. The characteristics of each study are listed in
Tables E1 and E2 (online supplement). In studies with
chronic asthma, median treatment duration was 12
weeks and in all studies with acute asthma, the li-
censed dosage of montelukast was administrated only
once. FEV1% predicted at baseline in chronic asthma
was �40%. In general, rescue �2-agonists were permit-
ted.

Most of the included studies were of high method-
ological quality (Table 1). Double blinding was used in
five trials in acute asthma except for one using the
single-blind design and in 18 of 20 trials in chronic
asthma except for two using the open-label design.

Primary Outcomes in Chronic Asthma

Asthma Exacerbations. Compared with those having
placebo, adults with chronic asthma receiving monte-
lukast therapy had a significantly reduced number of
exacerbations (OR � 0.60 and 95% CI, 0.49, 0.74; num-
ber needed to treat [NNT] � 17 and 95% CI, 12, 29;
heterogeneity not significant, I2 � 25.6% and p �
0.224). Further subgroup analyses indicated that mon-
telukast could decrease asthma exacerbations either in
the first-line (OR � 0.54 and 95% CI, 0.39, 0.74; NNT �
13 and 95% CI, 8, 29) or the add-on regimens (OR �
0.58 and 95% CI, 0.34, 0.97; NNT � 30 and 95% CI, 16,
306) in comparison with placebo. However, montelu-
kast treatment was inferior to ICS (OR � 1.63; 95% CI
1.29, 2.0) and ICS plus LABA (OR � 3.94; 95% CI, 1.64,
9.48) as the first-line therapies and LABA (OR � 1.22;
95% CI, 0.05, 1.42) as the add-on therapies.

We analyzed the relative effect size of montelukast
for preventing asthma exacerbations compared with
some active treatments. Among these active treatments
as the first-line regimens, ICS plus LABA is the most
effective one, but there is no statistical difference be-
tween montelukast and LABA as the first-line therapy,
both of which are significantly inferior to ICS (Fig. 2).
In addition, we considered actual treatments including
the standard antiasthma medications in these trials
(Fig. 3). ICS, montelukast plus ICS, and twofold ICS
were comparable, but all are inferior to ICS plus LABA.
It only reached the statistical trend that ICS plus LABA
was superior to montelukast plus LABA (OR � 2.32;
95% CI, 0.91, 5.94; p � 0.079).

Our subgroup and sensitivity analysis in placebo-
controlled studies indicated that asthma patients with
concomitant allergic rhinitis would get much more
benefit from montelukast in comparison with those
without allergic rhinitis (OR � 0.55 and 95% CI, 0.43,
0.70, versus OR � 0.74 and 95% CI, 0.52, 1.03), espe-
cially in the add-on therapy (OR � 0.54 and 95% CI,
0.31, 0.94, versus OR � 0.96 and 95% CI, 0.96, 4.79). The
therapy duration of either �12 or �12 weeks did not
change the benefit of reduced asthma exacerbations
from montelukast (OR � 0.35 and 95% CI, 0.20, 0.61,
versus OR � 0.65 and 95% CI, 0.53, 0.81). In our anal-
ysis, we did not find any difference for montelukast in
reducing asthma exacerbations compared with placebo
in the trials supported by the company (OR � 0.59;
95% CI, 0.47, 0.74) and those without any support of
company (OR � 0.65; 95% CI, 0.43, 0.99).

Second Outcomes in Chronic Asthma
The second outcomes such as systemic corticosteroid

intake, emergency room visits, unscheduled visits, and
hospitalizations were reported in adults with chronic
asthma. Montelukast as the first-line therapy was su-
perior to placebo in patients requiring systemic corti-

Potentially relevant abstracts identified and screened: search strategy (“asthma exacerbations” or 
“acute asthma”) and (montelukast or “leukotrienes receptor antagonist”)

Limits: randomized controlled trial

Full text publication retrieved for more detailed evaluation (n=1657))(p

Excluded with reasons (n=1625)
No relevant outcome measures (n=98)
Only abstract publication (n=17)

Duplicate publication (n=1397)
Intervention without montelukast (n=70)
Inappropriate randomization method (n=2)

Studies retrieved from references (n=8)

Eligible randomized controlled trials identified (n=40)

Exlucded with reasons (n=14)
Children (n=12)
Cross-over study  (n=1)
No asthma exacerbations (n=1)

Chronic asthma (n=20)
Acute asthma (n=6)

Language of publication (n=41)

Figure 1. Flow diagram of trial selection and details of study
identification, inclusion, and exclusion.
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costeroids (OR � 0.35; 95% CI, 0.13, 0.93), but in the
mixed add-on and first-line therapies, we found that
there was not a statistically significant difference in
requiring systemic corticosteroids (OR � 0.79; 95% CI,
0.54, 1.17) and emergency room visits (OR � 0.74; 95%
CI, 0.44, 1.25) between montelukast and placebo. Fur-
thermore, in the first-line therapy, no statistical differ-
ence was indicated in requiring systemic corticoste-
roids (OR � 0.73; 95% CI, 0.30, 1.75) and unscheduled
visits (OR � 2.32; 95% CI, 0.91, 5.94) between monte-
lukast and ICS. In addition, montelukast as the add-on
therapy was inferior to LABA in unscheduled visits
(OR � 1.29; 95% CI, 1.03, 1.61) but not in requiring
systemic corticosteroid (OR � 1.06; 95% CI, 0.87, 1.29),
emergency room visits (OR � 0.99; 95% CI, 0.63, 1.56),
and hospitalization (OR � 0.66; 95% CI, 0.27, 1.61).

Primary and Second Outcomes in Acute Asthma
In adults with acute asthma, there was a trend for

montelukast reducing hospitalizations (OR � 0.72; 95%
CI, 0.50, 1.06; p � 0.09) when compared with placebo.
Montelukast could statistically improve peak expira-
tory flow percent predicted (p � 0.008) and reduce
systemic corticosteroid intake (OR � 0.43; 95% CI, 0.23,
0.81; p � 0.005), but it did not reduce treatment failure
(OR � 0.80; 95% CI, 0.58, 1.12; p � 0.314) for acute
asthma.

Safety
Adverse events in chronic asthma are listed in Table 2.

The incidence of adverse events (excluding asthma
exacerbations) between montelukast and placebo or

0.0 3.0

First-line therapy

Add-on therapy

LABA vs. M 17, 25, 26, 27, 29, 32 (n=6)

ICS vs. M 28, 31 (n=2)

Placebo vs. M 16, 24 (n=2)

Placebo vs. M 15, 16, 21 (n=3)

1.0
Odds Ratio

ICS+LABA vs. M 20, 23 (n=2)

LABA vs. M 19 (n=1)

ICS vs. M 15, 16, 18, 21, 22, 32 (n=6)

0.82 [0.71-0.95]

0.77 [0.40-1.47]

1.74 [1.03-2.94]

0.25 [0.11-0.61]

1.13 [0.63-2.01]

0.61 [0.49-0.78]

1.86 [1.36-2.54]

OR [95%CI]

Favours Montelukast

Intervention types       Control     Montelukast

99/416         145/927 

136/1470     223/1601

43/513           26/519 

17/551            22/558

426/2352        499/2381

26/476          23/472

6/427           24/428

Figure 2. Pooled OR of patients ex-
periencing exacerbations, comparing
controlled drugs with montelukast.
Trials stratified according to con-
trolled drugs and intervention types.
OR, odds ratio.

0.0 3.0

Comparisons

M+LABA vs. ICS+LABA 31 (n=1)

M vs. Theophylline 30 (n=1)

M +ICS vs. 2 ICS 28 (n=1)

M vs. Placebo 13, 14, 15, 16, 21, 30 (n=6)

1.0 4.5
Odds Ratio

M vs. ICS+LABA 20, 23 (n=2)

M+ICS vs. ICS+LABA 17, 25, 26, 27, 29, 32 (n=6)

M+ICS vs. ICS 24 (n=1)

2.32 [0.91-5.94]

0.87 [0.56-1.35]

0.68 [0.26-1.81]

3.94 [1.64-9.48]

1.22 [1.05-1.42]

0.96 [0.19-4.79]

0.89 [0.50-1.58]

OR [95%CI]

M vs. LABA 19 (n=1)

M vs. ICS 15, 16, 18, 21, 22, 32 (n=6) 1.63 [1.29-2.06]

0.61 [0.49-0.76]282/1563          254/912 

223/1601          136/1470

23/472              26/476

3/326                3/313 

499/2381         426/2352 

24/428   6/427

7/448              10/441 

79/160              80/151 

15/110                7/110 

Montelukast Control

Favours Montelukast

Figure 3. Pooled OR of patients ex-
periencing exacerbations in actual
treatments including the standard an-
tiasthma medications in these trials,
comparing montelukast with con-
trolled drugs. OR, odds ratio.
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active therapies in adults with chronic asthma were
similar or presented no significant differences except
for hoarseness (OR � 0.43; 95% CI, 0.20, 0.90, insomnia
(OR � 0.11; 95% CI, 0.01, 0.87) and oral pharyngeal
candidiasis (OR � 0.13; 95% CI, 0.03, 0.57). Further-
more, we found one asthma-related death in the sal-
meterol group.27 In trials of acute asthma, the adverse
events were not pooled because of the small number of
studies, but the incidence of adverse events was similar
or not significantly different between montelukast and
placebo in most of trials.

Assessment and Recommendation of Montelukast
for Chronic and Acute Asthma in Adults

The evidence of the benefits of montelukast in reduc-
ing asthma exacerbations and treating acute asthma in
adults can be extrapolated by using GRADE (Table 3).
In adults with chronic asthma, the evidence of monte-
lukast as add-on therapy compared with placebo, first-
line/add-on therapy compared with ICS, and add-on
therapy compared with LABA was of moderate or high
quality. Furthermore, in acute asthma, the evidence of

montelukast in reducing hospitalizations, systemic cor-
ticosteroid intake and treatment failure compared with
placebo was of moderate quality.

DISCUSSION
Asthma exacerbations are common events in the

lives of asthmatic patients. Despite what is detailed in
the National Asthma Education and Prevention Pro-
gram guidance, asthma management and control in
U.S. patients is unsatisfactory.39 In adults with chronic
mild-to-moderate asthma, montelukast significantly
reduced asthma exacerbations either in the first-line or
the add-on regimens, but it was inferior to ICS or ICS
plus LABA with fewer adverse events. Asthmatic pa-
tients with concomitant allergic rhinitis benefit much
more from montelukast than those without. Further-
more, montelukast could improve lung function and
reduce systemic corticosteroid intake in acute asthma.
Although montelukast is very expensive, especially in
developing countries, many asthma patients are still
willing to take it as their conventional medication to
get better asthma control. It is suggested that the com-

Table 2 Adverse events in montelukast, placebo, and active drugs in adults with chronic asthma

Adverse Events No. of
Studies

Incidence (%) in
Montelukast Group

No. of Patients with Events
(montelukast vs control)

OR (95% CI)

Montelukast vs placebo in adults
with chronic asthma

Headache13,14,15,16,24 5 16.79 (14.86, 18.86) 233/1388 vs 142/818 1.05 (0.83, 1.33)
Bronchitis16,24 2 2.28 (1.18, 3.94) 12/527 vs 7/361 0.79 (0.31, 2.05)
Influenza15,16,24 3 8.53 (6.80, 10.53) 78/914 vs 47/618 1.25 (0.84, 1.84)
Nausea16,30 2 6.39 (5.83, 10.52) 29/454 vs 23/302 1.06 (0.66, 1.78)
Pharyngitis13,14,15,16,24 5 4.73 (3.68, 5.98) 66/1394 vs 50/960 0.82 (0.56, 1.20)
Rash16 1 2.4 (0.94, 4.73) 7/201 vs 3/148 0.52 (0.13, 2.17)
Sinusitis13,15 2 7.06 (5.16, 9.39) 43/609 vs 24/321 1.00 (0.59, 1.69)
Upper respiratory tract

infection13,15,16,24
4 20.12 (17.99, 22.39) 266/1322 vs 164/891 0.90 (0.71, 1.14)

Montelukast vs active drugs in adults
with chronic asthma

Headache15,16,18,19,20,22,23,25,29 9 5.23 (4.45, 6.07) 162/3096 vs 137/2969 1.01 (0.79, 1.29)
Bronchitis16,25 2 2.98 (1.75, 4.73) 17/570 vs 8/556 2.11 (0.90, 4.94)
Influenza15,16,25 3 5.22 (3.90, 6.83) 50/957 vs 37/708 0.86 (0.56, 1.34)
Nausea16,23,30 3 7.11 (5.14, 9.52) 41/577 vs 29/567 1.41 (0.85, 2.32)
Pharyngitis15,16 2 6.29 (4.47, 8.57) 37/588 vs 32/451 0.89 (0.54, 1.45)
Rash16,18 2 1.73 (0.75, 3.38) 8/463 vs 5/471 1.62 (0.53, 5.01)
Sore throat18,22,25 3 1.01 (0.46, 1.90) 9/895 vs 18/885 0.49 (0.22, 1.10)
Upper respiratory tract

infection15,16,25
3 13.48 (11.38, 15.81) 129/957 vs 123/807 0.88 (0.66, 1.17)

Abnormal ALT15,29 2 4.78 (3.61, 6.19) 54/1130 vs 29/981 1.24 (0.77, 2.00)
Hoarseness18,20,22,29 4 0.54 (0.23, 1.05) 8/1481 vs 20/1470 0.37 (0.20, 0.90)
Insomnia19,22 2 0.00 (0.00, 0.50) 0/736 vs 8/734 0.11 (0.01, 0.87)
Oral pharyngeal candidiasis18,22,25 3 0.11 (0.00, 0.62) 1/895 vs 14/885 0.13 (0.03, 0.57)

OR � odds ratio; CI � confidence intervals; ALT � alanine aminotransferase.
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bination of a cumulative dose for leukotriene D4 and
leukotriene D4/methacholine potency ratio might be
useful to identify leukotriene-responsive asthmatic pa-
tients.40 As a review reported, montelukast could re-
place ICS as first-line medications for asthmatic pa-
tients who are refractory to ICS or can not use inhalant
devices.41

Although prevention of asthma exacerbations has
been identified in all asthma treatment guidelines, only
in the past 10 years have exacerbations been used as a
primary outcome variable in asthma. According to the
recently published ATS/ERS statement, definitions of
a mild or moderate asthma exacerbation are not justi-
fiable.4 In 7 of 20 trials,14,17,19,24,27,29,30 the primary out-
come was asthma exacerbation, but in the rest of stud-
ies, asthma exacerbations were described in the
adverse events or safety section of montelukast. Mon-
telukast as the first-line therapy was significantly infe-
rior to low-dose ICS from 352 to 400 �g daily, but there
was statistically significant difference in reducing sys-
temic corticosteroid intake (OR � 0.73; 95% CI, 0.30,
1.75; p � 0.477) and unscheduled visits (OR � 2.32; 95%
CI, 0.91, 5.94; p � 0.079) was not found between mon-
telukast and ICS. Interestingly, we did not find any
difference in reducing asthma exacerbations between
montelukast and LABA as the first-line therapy (OR �
0.89; 95% CI, 0.50, 1.58; p � 0.68), but it showed statis-
tical significance in the add-on therapies (OR � 1.22;
95% CI, 1.05, 1.42; p � 0.01), which could result from
the interaction of ICS and LABA. The mechanism may
relate to the benefits of the anti-inflammatory effects of
ICS, together with the LABA as a bronchodilator and a
functional antagonist (protecting against bronchocon-
strictor stimuli), and the synergism of the combination
on airway eosinophilic inflammation.

According to the Global Initiative for Asthma, phy-
sicians can choose low-dose ICS or LTRAs as the con-
troller option in step 2, but they should know the
difference in reducing asthma exacerbations between
them from our study. Furthermore, there are three
controller options for step 3, which are low-dose ICS
plus LABA, medium- or high-dose ICS/low-dose ICS
plus LTRAs, and low-dose ICS plus theophylline. Our
study indicated that ICS plus LABA was superior to
montelukast plus ICS that was less effective than me-
dium- or high-dose ICS. One study in a real-world
clinical setting, considering adherence of subjects to
ICS plus LABA therapy seems to be more effective than
ICS plus montelukast therapy.42 Traditionally, asthma
has been considered a disease that predominantly in-
volves the large airways, but this concept is being
challenged now and increasing evidence has shown
that small airway dysfunction is present in mild
asthma.43 Furthermore, a higher degree of small air-
ways dysfunction is associated with more frequent
asthma exacerbations. Therefore, asthmatic patients

with normal FEV1 values and poor disease control and
small airway function should be investigated.44 It is
difficult for coarse particle but not extrafine particle
ICS to reach the small airways defined as airways with
an internal diameter of �2 mm, referring to the land-
mark study of Macklem and Mead.45 A review also
showed that the effect of greater asthma control may be
explained by increased delivery to the small airways
by the extrafine formulation.46 Receptors for leukotri-
enes are expressed at higher levels in fibroblasts de-
rived from the small airways than the large airways,
possibly resulting in a predominant effect of montelu-
kast on the small airways.47

LTRAs are well established in the management of
chronic asthma, but there is little information in acute
asthma. Our study was different from Watts and col-
leagues.48 First, we only focused on montelukast but
no other LTRAs such as zafirlukast in acute asthma.
Second, there were two more trials37,38 in adults in-
cluded in our study. Third, in our study the effect of
montelukast on requiring systemic corticosteroid was
also observed. As a result, we found statistically re-
duced systemic corticosteroid intake when added to
usual care. We must point out that in all included trials
montelukast was administrated only once in acute
asthma. It is suggested that the course for montelukast
in treating acute asthma has not been established.

There are some strengths in our study. First, we
conducted an unprecedented meta-analysis to system-
ically explore the effects of montelukast on different
asthma exacerbations. Second, the varied objective out-
comes for measuring asthma exacerbations were used
according to the ATS/ERS statement.4 Third, we ana-
lyzed the absolute and relative effects of montelukast
on asthma exacerbations and achieved its effect size in
the first-line or different add-on therapies evaluated by
GRADE approach, which could be translated into clin-
ical practice. Fourth, we performed some subgroup
and sensitivity analyses including the multitudinous
first-line/add-on therapies, allergic rhinitis, treatment
course, and company support in chronic asthma,
which were not performed in other studies.8,49–51

Our study also has some limitations. First, although
high-quality RCTs were included, the primary out-
come was just asthma exacerbation in only 7 of 20
trials, which could lower the power. Second, as we
know, smoking, obesity, adherence, and age are factors
modifying the response to antiasthma medications, but
this information was not available in most included
studies. Third, although most publications may have
been produced with montelukast, there are still signif-
icant articles reporting on effects of other compounds
(zafirlukast, pranlukast, zileuton, etc.) that modify the
leukotriene pathway. However, we did not pool these
studies because great heterogeneity existed in the pre-
vious study.8

Allergy and Asthma Proceedings 285



CONCLUSIONS
In conclusion, our study suggests that montelukast

significantly reduces mild, moderate, and part of se-
vere asthma exacerbations either in the first-line or the
add-on regimens and prefer patients with concomitant
allergic rhinitis to others, but it is inferior to ICS or ICS
plus LABA with few adverse events. Furthermore, one
dose of montelukast could improve lung function and
reduce systemic corticosteroid intake in acute asthma.
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