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The role of inhaled corticosteroids and montelukast
in children with mild—-moderate asthma: results of a
systematic review with meta-analysis

Jose A Castro-Rodriguez,' Gustavo J Rodrigo?

ABSTRACT

Objective To compare the efficacy of inhaled
corticosteroids (ICS) versus montelukast (MONT) in
schoolchildren and adolescents with mild—moderate
persistent asthma.

Methods Randomised, prospective, controlled trials
published January 1996 to November 2009 with a
minimum of 4 weeks of ICS versus MONT and of ICS
versus MONT+ICS were retrieved through Medline,
Embase and Central databases. The primary outcome
was asthma exacerbations requiring systemic
corticosteroids (AEX); secondary outcomes were
pulmonary function, withdrawal/hospitalisation

due to AEX, change in symptoms score, rescue-
medication-free days, albuterol use, adverse effects
and adherence.

Results Of 124 studies identified, 18 studies (n=3757
patients) met criteria for inclusion (13 compared ICS

vs MONT, 3 ICS vs MONT+ICS and 2 ICS vs MONT

vs ICS+MONT). Patients receiving ICS showed a
significantly lower risk for AEX than those with MONT
(RR=0.83, 95% CI 0.72 to 0.96, p=0.01); post-hoc
analysis suggests this effect was independent of quality,
sponsorship and study duration. Children treated with
ICS had a significant higher pulmonary function (final
FEV, % predicted, change from baseline FEV, %, final
morning peak expiratory flow (PEF)) and better clinical
parameters (albuterol use, symptom score, rescue-
medication-free days, withdrawals due to AEX) versus
MONT. No significant difference in primary or secondary
outcomes was found when MONT was added on to ICS
versus ICS alone; however, these analyses were based
on only two studies.

Conclusions Schoolchildren and adolescents with
mild-moderate persistent asthma treated with ICS
had less AEX and better lung function and asthma
control than with MONT. There are insufficient data
to determine whether the addition of MONT to ICS
improves outcome.

INTRODUCTION

Asthma is one of the most common chronic dis-
eases in children worldwide.! All current interna-
tional guidelines recommend the use of low-dose
(200-400 pg of beclomethasone (BDP) or equiva-
lent) inhaled corticosteroids (ICS) as the preferred
controller therapy, withleucotriene receptor antag-
onist (LTRA) as an alternative, for the manage-
ment of persistent asthma in children (5-11 years
of age) and adolescents. In patients unresponsive
to ICS alone, options include the addition of LTRA
or long-acting B-agonist (LABA), or an increase
the dose of ICS.24
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What is already known on this topic

» In children with mild—moderate asthma, two
main controllers have been used: inhaled
corticosteroids and montelukast.

What this study adds

» This extensive meta-analysis shows that in
schoolchildren and adolescents (n=3757)
with mild—moderated persistent asthma,
inhaled corticosteroids were significantly
better than montelukast in preventing severe
asthma exacerbation (requiring systemic
corticosteroids) and in improving lung function
and asthma control.

When evaluating therapies in an evidence base
fashion, a meta-analysis that includes a substantial
number of randomised controlled trials (RCTs) is
generally considered a higher level of evidence than
smaller, individual studies. More than 5 years ago,
two meta-analyses comparing ICS and LTRA were
reported.’® One demonstrated that ICS (400 pg/day
of BDP or equivalent) is more effective than LTRA
in reducing the number of exacerbations requiring
systemic corticosteroids (the primary outcome).’
However, the only three paediatric trials pub-
lished to that point could not be included because
two reported no exacerbation events. The authors
noted the need for more studies in children.® The
second meta-analysis showed that LTRA added on
to ICS brings only a modest improvement in lung
function, but not a significant reduction in exacer-
bations requiring systemic steroids (the main out-
come) compared with ICS alone. However, only
one trial in children was included.® Since then,
more randomised trials comparing ICS and LTRA
in children have been conducted; therefore, it seems
reasonable to explore this new evidence.

Thus, the objective of this systematic review is
to compare the efficacy of ICS versus montelukast
(MONT) (the most common LTRA use in children
worldwide) and versus MONT added on to ICS
in schoolchildren and adolescents with persistent
asthma.
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METHODS

Search strategy and eligibility criteria

We identified studies from Medline (January 1966 to
November 2009), Embase (January 1980 to November 2009)
and the Cochrane Controlled Trials Register (central) (third
quarter 2009) databases by using the following Medical
Subject Headings (MeSH), full-text and keyword terms:
montelukast or antileucotriene and steroid, corticosteroid or
beclomethasone or budesonide or fluticasone or triamcino-
lone or flunisolide.

Inclusion criteria for trials included (1) children aged less
than 18 years with a clinical diagnosis of asthma for at least 6
months before study entry; (2) RCTs (parallel group or cross-
over) without language restriction; (3) a minimum of 4 weeks
of treatment with ICS compared with MONT or with ICS
plus MONT (the dose of ICS was maintained throughout the
intervention period); (4) primary outcome measure of asthma
exacerbations (AEX), defined as worsening symptoms that
required systemic corticosteroid use; and (5) secondary out-
come measures of final pulmonary function (forced expiratory
volume in the first second (FEV,)), mean change from baseline
in pulmonary function (FEV,), final morning peak expiratory
flow (PEF), mean change from baseline in albuterol use, mean
change in symptom score, mean rescue-medication-free days,
hospitalisations due to AEX final eosinophil count, all-cause
withdrawals, withdrawals due to AEX, incidence of overall
adverse effects, and adherence to treatment. Trials published
solely in abstract form were excluded because methods and
results could not be fully analysed.

Data abstraction and quality assessment

Titles, abstracts and citations were reviewed independently by
two reviewers (Drs Castro-Rodriguez and Rodrigo) to assess
potential relevance for full review. From the full text, both
reviewers independently assessed candidate studies for inclu-
sion on the basis of the criteria for population, intervention,
study design and outcomes. Data extraction included: (1) age,
gender, number of patients studied, patient demographics and
withdrawals; (2) agent, dose, route of delivery and duration
of therapy; (3) concurrent control treatments; (4) outcomes;
(5) method of randomisation and allocation concealment;
and (6) sponsorship of the study. The methodological quality
of each candidate trial was evaluated by using the five-point
scale (O=worst, 5=best) described by Jadad et al” This instru-
ment assesses the adequacy of randomisation and blinding, as
well as the handling of withdrawals and dropouts.

Statistical analysis

Binary outcomes were pooled by using common relative risks
(RRs) and 95% CI. If pooled effect estimates for dichotomous
outcomes were significantly different between groups, we
calculated the number needed to treat (NNT). For continu-
ous outcomes, the standardised mean difference (SMD) (for
variables using different units of measure) and weighted mean
difference (WMD) (for variables using the same unit) and 95%
Cls were calculated. We interpreted the effect size using the
guidelines of Cohen® that a small effect size is 0.2 SD units,
a medium effect size is 0.5 SD units, and a large effect size
is 20.8 SD. Heterogeneity was further measured using the I?
test.” With low heterogeneity (I < 40%), data were combined
by means of a fixed-effects model;® ' otherwise, a random-
effects model was used.!! A predefined sensitivity analysis of
the primary outcome was conducted to explore the influence
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of the following factors on the results: duration of treatment
(>24 weeks vs < 24 weeks); quality assessment (Jadad score
>4 vs <4); and sponsorship of the study (pharmaceutical com-
panies vs independent). Subgroups were compared using the
interaction test.'> A p value of 0.05 using a two-tailed test was
considered to indicate significance. The fail-safe number, using
the Rosenberg method!® was calculated to assess the potential
impact of unpublished studies on the analysis. This number
indicates the number of non-significant unpublished stud-
ies that would need to be added to a meta-analysis to reverse
an overall statistically significant result to non-significance.
A fail-safe number is often considered robust if it is greater
than 5n+10, where n is the original number of studies.!® Meta-
analyses were performed with the Review Manager 5.0.18
(Copenhagen: The Nordic Cochrane Centre, The Cochrane
Collaboration, 2009), and intention-to-treat analyses were
used when possible.

RESULTS

A total of 124 abstracts were identified in the initial search.
Of these, 18 RCTs including 3757 patients met the inclusion
criteria and were selected for analysis.!*3! Details of the selec-
tion process are shown in figure 1. There was total agreement
between the reviewers on inclusion of studies. Although two
studies were based on the same data set, both were included
in this analysis because they reported different outcomes,
FEV,?! and symptoms score.?® Thirteen studies compared ICS
vs MONT,-26 three studies compared ICS vs MONT plus
ICS,%-%° and two studies tested three protocols (ICS vs MONT
vs ICS plus MONT)303! (table 1). Seven studies included budes-
onide,?0 242781 four BDP,!# 152226 five fluticasone propionate!®
192128-25 and two triamcinolone.'® ' The mean age of patients
was 9.7 years (63% of males) with an average baseline FEV,
of 81% of predicted normal values. Only one study included

Paotentially relevant studies
(n=124)

Excluded: abstracts, non-randomized,
retrospective, non-asthmatics (n = 37)

Trials retrieved for further
evaluation (n=87)

Excluded: use of other anti-leukotriene,
dose of inhaled steroids changed
throughout the treatment period, control
wasnot montelukast or ICS (n=36)

Potentially appropriate
trials (n=51)

Excluded: treatment less than 4
weeks, or use other anti-leukotrienes
(n=16)

FPotentially appropriate
trials (n=35)

Excluded: failure to report on any of
the outcome measures previously
specified (n=17)

Trials with eligible data (n=18)
ICSvs montelukast (n=13)
ICS + montelukast vs ICS(n=3)
ICSvs montelukast vs |CS+ Montelukast (n=2)

Figure 1 Flow chart for identification of usable studies. ICS, inhaled
corticosteroids.
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Table 1 Characteristics of selected studies (n=3757)
Baseline FEV, Duration
N (percentage Mean age in percentage Jadad of therapy
Reference Study design male) years (range) predicted Comparison score (weeks) Funding
Méspero et al'* M, R, OL 124 (57) 9.6 (6to 12) 72 MONT 5 mg po versus BDP 3 24 MSD
300 ug MDI
Simons et al?’ R, DB, CO 547 (67) 10.4 (5 to 15) 78 MONT 5 mg po + 5 4
BUD 200 g DP versus
BUD 200 g DP
Williams et al'® M, R, OL 245 (6 to 14) Al MONT 5 mg po versus BDP 3 112 MSD
300 ug MDI
Stelmach et a/'® R, DB, PG 30 (57) 12 75 MONT 5to 10 mg po versus 4 4
TRIAM 400 ug MDI
Karaman et a/?? R, DB, PG, OC 63 (57) 9.9 (8to 14) 89 MONT 5 mg po versus BUD 3 12
400 ug MDI versus MONT
5 mg po + BUD 400 ug MDI
Stelmach et a/'’ R, NB, PG 159 (54) 12.2 (6 to 18) 75 MONT5to 10 mg po versus 3 8
TRIAM 400 ug MDI
Garcia et a/'® M, R, DB, PG 994 (62) 9.0 (5to 15) 87 MONT 5 to 10 mg po versus 5 54 MSD
FLUT 200 g MDI
Ostrom et al'® M, R, DB, PG 342 (65) 9.3 (610 12) 75 MONT 5 mg po versus FLUT 4 12 GSK
100 ug (DP)
Stelmach et a/?? R, DB, PG 49 (57) 11.7 (6 to 18) 83 MONT 5 to 10 mg po versus 4 28
BUD 400 ug DP versus BUD
800 ug DP
Szefler et a/! M, R, DB, CO 144 (59) 11 (6 to 17) 93 MONT 5to 10 mg po versus 3 8 NHLB
FLUT 200 ug DP
Becker et al?? M, R, DB, PG 239 (64) 7.5 (6.4 t0 9.4) 91 MONT 5 mg po versus BDP 4 56 MSD
200 ug MDI
Jatetal?® R, DB, PG 63 (71) 10.0 (6 to 14) 64 MONT 5 mg po + 5 12
BUD 200 g MDI versus
BUD 400 ug MDI
Zeiger et al?® M, R, DB, CO 144 (59) 11 (6to 17) 93 MONT 5 to 10 mg po versus 3 8 NHLB
FLUT 200 ug DP
Kumar et a/?* R, DB, PG 62 (80) 9.2 (5to 15) 74 MONT 5 to 10 mg po versus 3 12
BUD 400 ug
Miraglia del R, DB, PG 24 (7to 11) 71 MONT 5 mg po + 3 4
Giudice et a/?® BUD 400 ug DP versus
BUD 400 g DP
Sorkness et a/?® M, R, DB, PG 191 (60) 9.7 (6to 14) 98 MONT 5 mg po versus FLUT 5 48 NHLB
200 ug DP
Stelmach et al! R, DB, PG 87 (66) 10.7 (6 to 18) 95 MONT 5 to 10 po mg versus 3 4
BUD 200 ug DP versus
MONT 5 to 10 mg po +
BUD 200 g DP
Szefler et al?® M, R, OL 394 (60) 4.6(2to8) 91 MONT 4 to 5 mg po versus 3 52 AZ
BDP 0.5 mg Neb

AZ, AstraZeneca; BDP, beclomethasone; BUD, budesonide; CO, crossover; DB, double blind; DP, dry powder; FEV,, forced expiratory volume in the first second; FLUT,
fluticasone; GSK, GlaxoSmithKline; MONT, montelukast; M, multicentre; Neb, nebulised; MSD, Merck Sharp & Dohme; NHLB, National Heart Lung and Blood Institution;
NB, not blinded; OL, open labelled; PC, placebo-controlled; PG, parallel group; R, randomised; TRIAM, triamcinolone.

children aged less than 8 years (2-8 years);?®in that study ICS
were administered via a nebuliser. All the remaining trials
included asthmatics from 5-18 years of age and used metered
dose inhaler or dry powder devices to administered ICS. There
were six long-term trials (>24 weeks), and eight were of high
methodological quality (Jadad>4). No trials reported the use of
additional antiasthmatic drugs other than rescue B,-agonists
and oral corticosteroids.

Asthma exacerbations

Seven studies (2429 asthmatics)!4 181921222526 comparing ICS
with MONT presented data on AEX requiring systemic cor-
ticosteroids; patients treated with ICS showed a significant
decrease in risk of an AEX as compared with those treated
with MONT (RR=0.83, 95% CI 0.72 to 0.96, 12=35%, p=0.01)
(figure 2). The overall cumulative incidence was 21.3% in
the ICS group and 25.6% in the MONT group, with a risk

Arch Dis Child 2010;95:365-370. doi:10.1136/adc.2009.169177

difference of 4.3% (95% CI1 0.9% to 7.6%). This reduction can
be reported as 43 patients out of 1000 benefiting from ICS
therapy (95% CI 9 to 76). The NNT with ICS instead MONT
to prevent one extra exacerbation was 24 (95% CI 13 to 110).
The fail-safe number calculated was 133 (number of studies
required to reverse the significant decreased risk of AEX seen
with ICS). The post-hoc subgroup analysis (table 2) showed
that factors such as duration of treatment, quality of trials
and sponsorship of the study did not influence the effect size
of AEX. Because only one study included children between 2
and 8 years of age,?® we excluded it in a new analysis limited
to the remaining trials (range 5-18 years of age). However,
this exclusion did not change the primary conclusions on the
incidence of AEX (RR=0.84; 95% CI 0.72 to 0.99, 12=38%,
p=0.03).

In contrast, there was no significant difference in the inci-
dence of patients experiencing AEX between ICS vs ICS plus
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Figure 2 Pooled relative risk for

Ics Montelukast Risk ratio Risk ratio | Is
Study or subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI asthma exacerbations requiring

Szefler 2005 0 5 73 17% 008[001to166) ¥ — systemic corticosteroids (with 95% Cl)
Sorkness 2007 6 96 15 96 48% 040[0.16t00.99) | of eligible studies comparing inhaled
Szefler 2007 50 197 63 197 203% 0.79[0.58t01.09] —a- corticosteroids (ICS) vs montelukast.
Garcia 2005 128 499 159 495 514% 0.80[0.66t00.97) 4

Becker 2006 28 119 30 120 96% 094[060to1.47) ——

Maspero 2001 10 41 19 83 40% 1.07[0.55t02.08) e —

Ostrom 2005 3 172 25 170 81% 1.30[0.811t02.10] i e

Total (95% CI) 1195 1234 100.0% 0.83[0.72 to 0.96] [

Total events 255 36

Heterogeneity, x*= 927, df=6 (P=0.16); F= 35% D:1 052 tl:5 2 5 1:0

Test for overall effect Z= 254 (p=0.01)

Table 2 Sensitivity analysis of asthma exacerbations (risk in children
on inhaled corticosteroids as compared with children on Montelukast)

Interactive test
(RR (95% Cl))

1.36 (0.90to 2.05)  0.13

RR (95% Cl)

0.79 (0.68 to 0.92)
versus 1.08 (0.74 to
1.58)

Subgroup comparison p Value

Duration of study (=24
weeks'®222526 ys <
24 weeks' 1921)

Study quality (= 4 0.85(0.72 to 1.00) 0.92(0.67 to 1.28)  0.65
weeks'®192225ys < 4 versus 0.79 (0.60 to

weeks'* 21 26) 1.05)

Sponsorship 0.87 (0.75 t01.00) 0.60(0.36 to 1.02)  0.07

(pharmaceutical
company™4 181922 yg
independent?' 25)

versus 0.56 (0.35 to
0.96)

RR, relative risk.

MONT groups (RR=0.53, 95% C10.10 to 2.74, 2=86%, p=0.45).
However, this analysis was based on only two studies®” 26 and
presented evidence of statistical heterogeneity.

Secondary outcomes

Twelve studies!#-20 24-26 30 31 showed that the final pulmo-
nary function (FEV, % predicted) of patients who received
ICS was significantly higher than in those patients treated
with MONT (table 3). In the same way, children treated with
ICS showed a significantly higher mean change from baseline
in pulmonary function (FEV,), final morning PEF and mean
rescue-medication-free days, and both significantly lower
albuterol use and incidence of all-cause withdrawals, com-
pared with those children that received MONT. On the other
hand, there were no significant differences in the incidence

Table 3 Analysis of secondary outcomes (ICS vs Montelukast)

Favours ICS Favours Montelukast

of overall adverse effects, hospitalisations due to AEX, final
eosinophil count, withdrawals due to AEX and adherence to
treatment between both groups.

Finally, the addition of MONT to ICS was equivalent to ICS
alone in all secondary outcomes (table 4). Nevertheless, it must
be emphasised that these results were based on a small num-
ber of trials.

DISCUSSION

To our knowledge, this is the most extensive meta-analysis
performed exclusively to explore the efficacy of ICS com-
pared with MONT and ICS compared with MONT plus ICS in
schoolchildren and adolescents with mild to moderate persis-
tent asthma. Overall, ICS therapy was associated with a sig-
nificant reduction in the incidence of AEX requiring systemic
corticosteroids compared with MONT. This beneficial effect
was independent of quality, duration and sponsorship of the
study. Similarly, there was no significant difference in AEX
when MONT was added on to ICS vs ICS alone; however this
result was based on only two studies.

The superiority of ICS versus MONT shown in the present
meta-analysis agrees with a recent review on five paediatric tri-
als reporting that patients with ICS had better pulmonary func-
tion and higher asthma control days than those with MONT;%?
and with the recent international guidelines, which stated that
ICS is the cornerstone of treatment at step 2 or higher for asth-
matic children.?# The latest version of the National Asthma
Education and Prevention Program guidelines® distinguishes
two dimensions in the assessment of asthma control: impair-
ment (that includes frequency of asthma symptoms, nocturnal
awakenings, use of quick-relief medications and level of lung

Outcome References n Measure (95% Cl) p Value 12 (%)
Final pulmonary function (FEV, % predicted) 14-20, 24-26, 30, 31 2692 WMD=2.07 (1.20 to 2.94) 0.0001 35
Mean change from baseline in pulmonary function (FEV,) 14-16, 18, 19, 21, 22, 24-26 2736 SMD*=0.17 (0.02 to 0.33) 0.03 67
Final morning PEF 19, 23, 26, 30 915 SMD*=0.19 (0.06 to 0.32) 0.004 30
Mean change from baseline in albuterol use 18, 19, 22-24, 30 1823 SMD*=0.34 (0.16 to 0.53) 0.002 62
Mean change from baseline in symptom score 16, 17,19, 20 575 SMD*=0.18 (0.01 to 0.34) 0.04 38
Mean rescue medications free days 18, 19, 25, 26 1904 SMD*=0.16 (0.07 to 0.25) 0.0005 0
Incidence of adverse effects 14, 15, 18, 19, 24 1767 RR=0.98 (0.86 to 1.11) 0.73 18
Hospitalisations due to AEX 19, 25 533 RR=0.33(0.03 to 3.15) 0.34 0
Final eosinophil count 16-18 1183 SMD*=0.22 (—0.11 to 0.55) 0.19 68
All-cause withdrawals 14-22, 24-26, 30 3017 RR=0.82 (0.69 to 0.98) 0.03 0
Withdrawals due to AEX 15,19, 20, 30 680 RR=0.73 (0.36 to 1.48) 0.38 0
Adherence to treatment 14,18, 19, 21, 26 1998 RR=1.00(0.98 to 1.02) 0.87 0

*Expressed in SD units.

AEX, asthma exacerbations; FEV,, forced expiratory volume in the first second; ICS, inhaled corticosteroids; PEF, peak expiratory flow; RR, relative risk; SMD, standardised

mean difference; WMD, weighted mean difference.
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Table 4 Analysis of secondary outcomes (ICS vs ICS+Montelukast)

Outcome References N Measure (95% CI) p Value 12 (%)
Final pulmonary function (FEV, % predicted) 28-31 188 WMD=-0.73 (6.65 to —5.18) 0.81 73
Mean change from baseline in pulmonary function (FEV,) 27,28 610 SMD=-0.09 (0.07 to —0.25) 0.28 0
Final morning PEF 27,30 590 SMD=-0.35(0.34 to —1.04) 0.32 80
Mean change from baseline in albuterol use 27,30 493 SMD=0.45 (1.16 to —0.26) 0.21 79
Mean change from baseline in symptom score 28 63 SMD=0.20 (0.69 to —0.30) 0.43

Adverse effects 27 547 RR=1.03 (0.86 to 1.25) 0.73

Final eosinophil count 27 547 SMD=-0.11 (0.06 to —0.27) 0.22

All-cause withdrawals 217,28, 30 651 RR=0.91 (0.41 to 1.69) 0.76 0
Withdrawals due to AEX 30 43 RR=0.32 (0.01 to 7.42) 0.48

Adherence to treatment 27 547 RR=1.00(0.97 to 1.03) 0.95

AEX, asthma exacerbations; FEV,, forced expiratory volume in the first second; ICS, inhaled corticosteroids; PEF, peak expiratory flow; RR, relative risk; SMD, standardised

mean difference; WMD, weighted mean difference.

function) and risk (the most important component of which is
the likelihood of asthma exacerbations).

In the present meta-analysis, we found that children who
received ICS showed a significant decrease in risk for an AEX
than those treated with MONT. This is a very relevant find-
ing, since preventing exacerbations remains the most impor-
tant challenge in asthma treatment,33 has the greatest impact
on healthcare utilisation and treatment costs for children with
asthma,?* and may reduce the most important cause of loss of
school days for children with asthma.?> The NNT of 24 chil-
dren with ICS for avoiding an extra AEX reported here is, of
course, higher than the NNT of seven comparing ICS versus
placebo in preschoolers with recurrent wheezing or asthma,3°
but is very similar to the NNT of 22 comparing LABA plus ICS
versus [CS.%” Moreover, the advantage of ICS over MONT in
reducing AEX found here was observed in both short-term and
long-term trials (>24 weeks). The goal of asthma therapy is to
maintain the longest duration possible in controlling asthma
with the least amount of medication and, hence, with the low-
est risk for adverse effects.>~* In the past it was speculated that
the adherence to oral MONT therapy would be higher than
that to ICS. However, in the present study, the adherence to
MONT and ICS was similar, confirming a previous result of a
real-world study.38

Regarding secondary outcomes, schoolchildren and ado-
lescents treated with ICS had a significantly higher final
pulmonary function (final FEV, % predicted, change from
baseline FEV, % and final morning PEF) and better clinical
outcomes of asthma control (albuterol use, symptom score,
rescue-medication-free days and withdrawals due to AEX)
than those treated with MONT. Although these differences
were statistically significant, the clinical relevance of these
improvements remains elusive (most of them show a small
effect size (SMD < 0.2 SD units)) and needs further study.

According to the international guidelines, in children and
adolescents with persistent asthma that do not achieve con-
trol of their disease with low doses of ICS, an LTRA or LABA
should be added.’* However, this recommendation comes
from studies done in adults and adolescents greater than
15 years old. A previous Cochrane meta-analysis (in which
only one paediatric study was included) showed only a mod-
est effect of adding LTRA on morning PEF rate, B, agonists and
eosinophil counts, but not in the main outcome (AEX required
systemic corticosteroids) nor on change in FEV, or other clin-
ical outcomes (ie, symptom score, nocturnal awakenings or
quality of life) in asthmatics.® In the present study, we found
no significant difference in the primary (AEX) or secondary
(pulmonary function, change on symptom score, 3, agonist

Arch Dis Child 2010;95:365-370. doi:10.1136/adc.2009.169177

use, withdrawals due to AEX or final eosinophil count) out-
comes when MONT was added to ICS versus ICS alone in chil-
dren (5-18 years of age) with persistent asthma. Nevertheless,
these results were based on only two studies which had evi-
dence of statistical heterogeneity. However, if more studies in
children confirm these results, modification of the guidelines
regarding the addition of LTRA should be considered.

This study met most of the methodological criteria suggested
for scientific reviews.3? All included studies were randomised
and combined with quite homogeneous clinical characteris-
tics of the studied samples (namely asthma severity). The high
fail-safe number calculated gives robust evidence against pub-
lication bias. Thus, it is unlikely that 123 studies (the number
of studies that would be required to reverse our conclusions
regarding AEX) would be found with a more extensive litera-
ture search. An important limitation was that the analysis of
the main outcome was based on only seven studies (represent-
ing 65% of total sample). Also, stratification of studies accord-
ing to different relevant factors was not always possible. It is
important to underline that in terms of our primary outcome,
there was a trend (p=0.07) in which independent RCT studies
found a greater beneficial effect of ICS versus MONT in com-
parison with the RCT studies sponsored by pharmaceutical
companies. Although we found a similar incidence of overall
adverse effects and withdrawals between ICS and MONT, the
adverse effects typically associated with ICS, such as growth
suppression and, less frequently, osteopenia and adrenal sup-
pression, have not been measured in these trials.

In conclusion, this meta-analysis shows that in school-age
children and adolescents with mild to moderate persistent
asthma, ICS (200-300 pg/day of BDP or equivalent) was supe-
rior to MONT (5-10 mg/day) in preventing AEX requiring sys-
temic corticosteroids (an effect observed in a long-term trials),
and improving lung function and asthma control (ie, albuterol
use, symptoms score, medication-free days and incidence of
all-cause withdrawals). The addition of MONT to ICS (200-
400 pg/day of BDP or equivalent) did not improve the primary
and secondary outcomes compared with treatment with ICS
alone; however, since this analysis was based on only two tri-
als, more studies need to be done to clarify this point.
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