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The Efficacy of Montelukast during the Allergy Season in Pediatric
Patients with Persistent Asthma and Seasonal Aeroallergen Sensitivity

NikoLAOs G. PAPADOPOULOS,"* GEORGE PHILIP,?> HILDE GIEZEK,> MOLLY WATKINS,?
STEVEN S. SMUGAR,% AND PETER G. PoL0s?

'Allergy Department, 2nd Pediatric Clinic, University of Athens, Athens, Greece
*Merck & Co., Inc., Whitehouse Station, New Jersey, USA

Objective. To determine the effect of montelukast on asthma during the allergy season in children with persistent asthma and seasonal aeroallergen
sensitivity. Design. This 3-week double-blind, placebo-controlled, parallel-group multicenter study compared daily montelukast 5 mg chewable
tablets and placebo in patients 6-14 years of age with forced expiratory volume in 1 second (FEV;) >60 and <85% predicted, persistent asthma
that is also active during allergy season, and documented sensitivity to seasonal allergens. Concomitant inhaled corticosteroid use was permitted
in up to 40% of enrolled patients. The primary endpoint was the percentage change from baseline in FEV, over 3 weeks of treatment. Additional
endpoints included the percentage change from baseline in S-agonist use, average changes in daytime and nighttime symptom score, AM and PM
peak expiratory flow rate (PEFR), investigator’s global asthma evaluation, and parent/guardian global asthma evaluation at the end of the treatment
period. Adverse experiences (AEs) were collected to assess safety and tolerability. Results. A total of 421 patients were randomized to montelukast
(N = 203) or placebo (N = 218). For the primary endpoint, the percentage change from baseline FEV |, montelukast was not significantly different
from placebo (least squares mean 9.53% vs. 9.15%, respectively; p = 0.810). Compared with placebo, montelukast was associated with significantly
lower (better) investigator’s global asthma evaluation (LS mean 2.71 vs. 2.98;p < 0.05) and parent/guardian global asthma evaluation (LS mean:
2.63 vs. 2.90; p < 0.05) scores. There were no significant differences between treatment groups for the other efficacy evaluations. Both treatments
were well tolerated, with no significant differences observed in AE rates. Conclusion. Montelukast did not significantly improve FEV, compared with
placebo over three weeks of treatment during the allergy season in pediatric patients with seasonal allergen sensitivity. (ClinicalTrials.gov identifier:

NCT00289874)

Keywords asthma, global evaluation, montelukast, pollen, seasonal allergen sensitivity
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INTRODUCTION

The prevalence of asthma is still increasing in most of
the world (1), and although important progress has been
made in the past years in its understanding and treatment,
asthma is still not well controlled in the majority of pa-
tients who have it (2). The clinical presentation of paediatric
asthma is variable and, although there are overlaps, differ-
ent phenotypes can be distinguished according to the ma-
jor trigger of symptoms, including allergen-induced asthma
3).

Cysteinyl leukotrienes are important mediators of inflam-
mation in asthma and allergic rhinitis (4). They have been
shown to be involved in the activation and migration of ef-
fector cells to the bronchial mucosa in response to allergen,
the modulation of airway smooth muscle function (5), and
they were recently associated with reticular membrane thick-
ening (i.e., remodeling) in children with moderate to severe
disease (6).

Several studies have confirmed that montelukast, a
leukotriene receptor antagonist, is effective in the treatment
of chronic asthma and allergic rhinitis in both adults and
children (7). Efficacy has specifically been demonstrated in
adult asthmatics with allergen sensitization and correspond-
ing seasonal asthma activity (8). The latter finding has not
yet been reproduced in children.

The aim of this study was to evaluate the effectiveness
of montelukast versus placebo in improving lung function
and controlling disease activity during the allergy season in
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children with seasonal aeroallergen sensitivity and persistent
asthma also active during the season.

METHODS

The protocol (Merck protocol 336) was approved by an
institutional review board at each site, and written informed
consent was obtained from all patients and their parents or
legal guardians before enrollment. To oversee this study a
Scientific Advisory Committee (SAC) was established com-
prising an international panel of asthma and allergy special-
ists and Merck & Co., Inc., clinical research professionals.
The role of the SAC was to develop and refine the primary
and secondary hypotheses, design the study protocol, for-
mulate the statistical analysis plan, analyze and interpret the
study findings, and develop the final report and all related
publications.

Patients

Eligible patients were 6 to 14 years of age, with a his-
tory of persistent asthma (duration >1 year) also active dur-
ing allergy seasons, and documented sensitivity to seasonal
aeroallergens. Aeroallergen sensitivity was determined by a
positive skin test (wheal >3 mm greater than saline con-
trol) to at least two geographically relevant seasonal aeroal-
lergens at visit 1 or within the preceding year. Testing in-
cluded at least three tree, two grass, and two weed allergens.
Eligible patients began a 1-week single-blind placebo run-
in period, at the end of which they were required to have a
daytime asthma symptom score sum of at least 11 (three ques-
tions on a daily 0-to-6 scale), average short-acting S-agonist
use >1 puff daily, forced expiratory volume in one second
(FEV;) >60% and <85% predicted, and reversible airway
obstruction (FEV increase >12% between 20 to 30 minutes
after inhaled S-agonist administration). The first 40% of pa-
tients randomized into the study who were currently taking
a stable dose of inhaled corticosteroid (ICS) monotherapy
for at least 1 month were allowed to continue their medica-
tion throughout the study if they remained at the same dose.
Patients taking a stable dose of nasal cromolyn or oral anti-
histamines for at least 2 weeks, or receiving allergy shots for
6 months were permitted to enter the study and were required
to continue on the same dose throughout the study period.
As-needed short-acting inhaled S-agonist (albuterol) use was
permitted, but routine use in the absence of symptoms was
discouraged. Patients were excluded if they had taken oral,
intravenous, intramuscular, or intra-articular corticosteroids
within 1 month; nasal corticosteroids within 10 days; ICS
combined with another asthma medication (e.g., long-acting
B-agonists); leukotriene receptor antagonists or inhaled cro-
molyn or nedocromil within 10 days; oral or long-acting
B-agonists or inhaled anticholinergic agents within 10 days;
theophylline within 10 days; or intravenous gammaglobu-
lin or immunosuppressants within 1 month of the prescreen
visit. Other exclusion criteria included previous intubation
for asthma; hospitalization for asthma within 3 months, or
asthma treated in an emergency room within 1 month; un-
resolved signs or symptoms of an upper respiratory tract
infection within 3 weeks of the placebo run-in period; or
plans to move or vacation outside of home geographic area
for more than 2 days during the study period.

N. G. PAPADOPOULOS ET AL.

Study Design

This was a randomized, multicenter, double-blind,
placebo-controlled, parallel-group study performed at 103
sites in the United States from March 2006 to June 2007
during the spring and fall allergy seasons. The study was
originally designed to be conducted during a single season
but, owing to slow recruitment during Spring 2006, was con-
tinued through the Fall 2006 and Spring 2007 seasons. The
study comprised five visits: following a screening period, pa-
tients entered a 1-week, single-blind placebo run-in period
(period 1, starting at visit 1), during which baseline asthma
symptom scores, compliance, and B-agonist use were deter-
mined, electronic diary instruction was reviewed, and skin
testing was performed if not performed within the previous
year. Patients returned at the end of the run-in period (period
II, ending at visit 2), and eligible patients were randomized
to montelukast 5 mg chewable tablet or matching placebo
once daily at bedtime for 3 weeks (period 3, ending at visit
3) according to a computer-generated allocation schedule.
Numbered containers were used to implement allocation. All
study personnel, including investigators, study site person-
nel, patients, monitors, and central laboratory personnel, re-
mained blinded to treatment allocation throughout the study;
the code was revealed to the researchers once recruitment,
data collection, and laboratory analyses were complete. Pa-
tients were stratified according to their ICS use (yes/no).
Pollen levels (measured as a semi-quantitative index) were
collected daily for each site during the three seasons of ac-
tive enrollment from www.pollen.com, and included major
pollens (up to three) in the area.

Patients performed peak expiratory flow rate (PEFR) mea-
surements each morning before using any medication and
in the evening before taking study medication and at least 4
hours after the last albuterol dose. An electronic diary was
used to capture AM and pPM PEFR, albuterol use, and daily
daytime and nighttime asthma symptom scores. Patients 9 to
14 years of age entered data themselves; parents/guardians
of patients 6 to 8 years of age entered the data after asking
their children the diary questions.

At any time during periods 1 to 3, patients whose PEFR
fell below 60% of their personal best at prescreening, visit
1, or visit 2, or those with a significant worsening of asthma
symptoms necessitating use of more than 8 inhalations of
short-acting B-agonist daily, were instructed to contact the
investigator. If, in the opinion of the investigator, patients
required prohibited therapy, they were discontinued from the
study and given the appropriate therapy. Diary data, adverse
experiences (AEs), vital signs, and parent/guardian and in-
vestigator global assessments were collected at the discon-
tinuation visit (visit 3). An additional telephone contact was
made 14 days following discontinuation to assess any new
or continuing serious AEs.

Efficacy and Safety Endpoints

The primary efficacy endpoint was the percentage change
in FEV, after 3 weeks of treatment compared with baseline
(randomization or the last value obtained before the treatment
period). The secondary efficacy endpoint was the percentage
change from baseline after 3 weeks in mean daily as-needed
albuterol use. Additional efficacy endpoints included the
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average change from baseline after 3 weeks in mean day-
time asthma score (determined by three questions regarding
trouble breathing, asthma bothersomeness, and activity lim-
itation, each scored on a worsening categorical scale from 0
to 6), mean nighttime asthma score (determined by asthma-
related awakening: “no,” “once,” “more than once,” “awake
“all night”), AM PEFR, pm PEFR, and parent/guardian and
investigator asthma global assessment (each measured on a
0-to-6 scale from “very much better” to ““very much worse”).

Prespecified subgroup analyses of the primary endpoint
were performed for the variables of gender, age (<9 years/>9
years), race (white/black/other), asthma severity (baseline
FEV, above/below median), pollen levels (above/below me-
dian levels observed), inhaled steroid monotherapy user at
entry (yes/no) and season (spring 2006, fall 2006, spring
2007).

Post-hoc analyses evaluated the primary and secondary
endpoints and the tertiary global evaluation endpoints by
concurrent antihistamine use. An additional post-hoc analy-
sis was performed to evaluate asthma exacerbations using a
definition similar to that used in a previous study of mon-
telukast in pediatric asthma (9): a day with any one of the
following: (1) decreased aM PEFR >20% and am PEF at
least 180 L/min; (2) increased B-agonist use over 70% and
a minimum increase of at least 2 puffs; (3) increased day-
time asthma symptom score over 50%; (4) “awake all night”
on nighttime asthma symptom score; or (5) hospitalization,
emergency room visit, or treatment with oral, intravenous, or
intramuscular corticosteroids for asthma.

The incidence of overall AEs, serious AEs, drug-related
AEs, and discontinuation because of AEs was recorded to
evaluate tolerability and safety.

Statistical Analysis

The primary hypothesis was that montelukast 5 mg chew-
able tablet administered once daily over 3 weeks in patients 6
to 14 years of age with persistent asthma and seasonal aeroal-
lergen sensitivity will demonstrate superior improvement in
FEV, compared with placebo. The primary efficacy analysis
was based on the full analysis set population (i.e., all random-
ized patients who received double-blind study drug and had
a baseline and on-treatment value for analysis available). A
per-protocol analysis excluding patients with important pro-
tocol violations was also performed. The primary endpoint
was analyzed using an analysis of variance (ANOVA) model
that included factors for treatment, season (spring 2006, fall
2006, spring 2007), and ICS use at entry (yes/no). Because
of a non-normal distribution of the secondary endpoint, the
percentage change from baseline mean daily as-needed al-
buterol was analyzed using a nonparametric method with
an ANOVA model on the Tukey’s normalized ranks. The
tertiary endpoints of global assessments were analyzed us-
ing the same model as the primary endpoint. The remaining
tertiary diary endpoints were analyzed using an analysis of
covariance (ANCOVA) model using the corresponding base-
line as a covariate and included factors for treatment, season,
and ICS use.

With 225 patients per group, there was 90% power to de-
tect a significant difference of 5% (2-sided « = 0.05) between
montelukast and placebo for the primary endpoint, assuming

a standard deviation (SD) of 15% and 80% power to detect
a difference of 4% under the same assumptions. Because of
recruitment difficulties, the planned sample size was reduced
to 200 evaluable patients per treatment group. A somewhat
increased variability was expected owing to the extension of
the study over three seasons (two spring and one fall). As-
suming an SD of 16%, a sample of 200 patients per treatment
group provides 80% power at o = 0.05 (two-sided test) to
detect a 4.6% difference between treatment groups. Because
(1) there was only a single comparison for the primary effi-
cacy endpoint; (2) the secondary variable was only tested if
the primary was significant; and (3) the other comparisons
were supportive in nature, no adjustment for multiplicity was
necessary.

All randomized patients who received the study drug were
included in the safety analysis. Treatment groups were com-
pared using Fisher’s exact test on the overall incidence of
AEs, serious AEs, drug-related AEs, and discontinuations
due to AEs.

RESULTS
Patients

A total of 421 patients were randomized to montelukast
(N = 203) or placebo (N = 218) (Figure 1). Approximately
97% of patients in each group completed the study. The most
common reasons for discontinuation were deviation from
protocol in the montelukast group (1.5%), and clinical AE
(2.3%) in the placebo group. Baseline patient characteristics
are summarized in Table 1. The majority of patients were
white (~47%) and male (~60%) and had mean age of ap-
proximately 10.8 years. Approximately 22% of patients in

TaABLE 1.—Patient baseline characteristics.

Montelukast 5 mg Placebo
(N =203) (N =218)
Gender, n (%)
Female 81(39.9) 90 (41.3)
Male 122 (60.1) 128 (58.7)
Age, years
Mean (SD) 10.6 (2.4) 10.7 (2.4)
< 9 yearsn (%) 59 (29.1) 57 (26.1)
> 9 years n (%) 144 (70.9) 161 (73.9)
Race, n (%)
White 94 (46.3) 104 (47.7)
Black 60 (29.6) 66 (30.3)
Hispanic American 40 (19.7) 40 (18.3)
Other 9(4.4) 8(3.7)
Season of enrollment, n (%)
Spring 2006 82 (40.4) 90 (41.3)
Fall 2006 56 (27.6) 50 (22.9)
Spring 2007 65 (32.0) 78 (35.8)
Concomitant inhaled corticosteroid use,* 43 (21.2) 51(23.4)
n (%)
Concomitant antihistamine use,* n (%) 44 (21.7) 46 (21.1)
History of allergic rhinitis, n (%) 111 (54.7) 119 (54.6)
FEV,(L), mean (SD) 1.81 (0.57) 1.84 (0.60)
% predicted FEV,, mean (SD) 77.4(1.5) 77.7(7.5)
B-agonist use, mean puffs/day (SD) 3.0(1.8) 2.7 (1.7)
AMm PEFR, mean L/min (SD) 260.2 (88.4) 260.6 (87.1)
Pm PEFR mean L/min (SD) 269.1 (90.3) 270.4 (88.6)
Daytime asthma symptom score’, mean 1.8 (1.0) 1.6 (1.0)

(SD)

*Use during the treatment period.

T Average of three questions scored on a worsening scale of 0 to 6.

FEV, = forced expiratory volume in 1 second; PEFR = peak expiratory flow rate; SD =
standard deviation.
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N=1061

Patients Screened

640 Screening Failures
357 Did not meet inclusion criteria

185 Other

7 Clinical AE
5 Protocol deviation

N=421

Randomized

14 Lost to folow-up
53 Withdrew consent
18 Enrollment closed at site

v

,

Montelukast
N=203

Placebo
N=218

6 Discontinued
1 Clinical AE
3 Protocol deviation |
1 Did not meet eligibility
1 Lost to follow-up

8 Discontinued
5 Clinical AE*
— 2 Protocol deviation
0 Did not meet eligibility
1 Lost to follow-up

v
197 (97.0%) 210 (96.3%)
Completed Completed

v

v

199 (98.0%)
Included in primary
efficacy analysis

Included in primary
efficacy analysis

208 (95.4%)

v

v

203 (100.0%)
Included in safety
analysis

Included in safety

217 (99.5%)

analysis

FIGURE 1.—Patient flow through the study. *One patient discontinued due to a clinical adverse experience (AE) never received any study drug.

the study were receiving concomitant ICS, and 21% were
taking concomitant systemic antihistamines. The mean per-
cent predicted FEV; was approximately 77%. Enrollment
was highest in the spring 2006 season (~40% of total en-
rollment). Overall, baseline characteristics were generally
similar between treatment groups.

Efficacy

For the primary endpoint of percentage change from
baseline FEV, there was no significant difference between
montelukast and placebo (LS mean: 9.53% vs. 9.15%,

TABLE 2.—Changes from baseline in primary, secondary, and tertiary endpoints.*

respectively; difference: 0.38% [95% CI: —2.74, 3.50];
p = 0.810) (Table 2). There were no significant differences
between treatment groups in the analyses of the primary end-
point by prespecified subgroups (Figure 2); treatment differ-
ence was consistent among subgroups for gender, age, race,
concomitant inhaled steroid use, asthma severity, and pollen
level. A somewhat higher treatment difference was observed
for the subgroup spring 2007 (treatment difference in LS
means of 2.52%).

There were no significant differences between treatments
for the secondary endpoint of percentage change from

Montelukast 5 mg Placebo p value
FEV, (percent change from baseline) 9.53(7.05, 12.01) 9.15(6.71, 11.59) 0.810
Mean daily S-agonist use (percent change —18.88 (84.75) —12.40 (53.88) 0.173

from baseline), median (SD)?

Daytime asthma score —0.23 (—0.33, —0.13) —0.27 (-0.37, —0.17) 0.562
Nighttime asthma symptom score? —0.21 (—0.30, —0.13) —0.20 (—0.30, —0.10) 0.788
AMm PEFR 7.18 (1.89, 12.48) 7.32(2.19, 12.45) 0.968
Pm PEFR 4.32(—0.93,9.57) 5.61(0.51, 10.70) 0.700

CI = confidence interval; FEV; = forced expiratory volume in 1 second; PEFR = peak expiratory flow rate; SD = standard deviation.

*All values least squares means (95% CI) unless otherwise noted.
 Nonparametric results.
¥ Patients having at least two awakenings per week at baseline.
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FIGURE 2.—Prespecified subgroup analysis of primary endpoint. LS = least squares; SE = standard error.

baseline in mean daily B-agonist use or tertiary endpoints
of average daytime asthma score, nighttime asthma score,
AM PEFR, or pm PEFR (Table 2). Montelukast was sig-
nificantly more effective than placebo for the investigator’s
global asthma evaluation (LS mean: 2.71 vs. 2.98; p < 0.05)
(Figure 3A) and parent/guardian global asthma evaluation
(LS mean: 2.63 vs. 2.90; p < 0.05) (Figure 3B).

Post-hoc analyses

The post-hoc analyses of endpoints as a function of an-
tihistamine use did not reveal any significant treatment dif-
ferences (data not shown), nor was any between-treatment
difference observed in the percentage of days of worsening
asthma (Table 3).

Safety

Both treatments were well tolerated, and there were no
significant differences in AE rates between treatment groups

TABLE 3.—Episodes of worsening asthma.

Montelukast 5 mg Placebo p value
Percentage of days with 14.8 (22.6) 15.6 (21.0) 0.202
asthma exacerbations,
mean (SD)
Percentage of patients 55.7 63.0 NA

with an asthma
exacerbation day

NA = not applicable; SD = standard deviation.

(Table 4). There were no serious AEs in the montelukast
group and four in the placebo group. Two patients re-
ported serious AEs of asthma, one patient reported over-
dose, and one patient reported respiratory distress and fe-
mur fracture. None of the serious AEs was considered to be
drug-related.

DiscussioN

The purpose of the present study was to evaluate the ef-
fect of montelukast on asthma, as measured by FEV,, in
children who had asthma that was active during the allergy
season and who had documented seasonal aeroallergen sen-
sitivity. In this study, montelukast did not significantly im-
prove FEV, compared with placebo. Prespecified subgroup
analyses also did not demonstrate significant treatment dif-
ferences in FEV|. For the secondary endpoint of change in
mean daily S-agonist use, and the tertiary endpoints of day-
time and nighttime asthma symptom score, and AM and PM

TABLE 4.—Clinical adverse experiences.

Montelukast 5 mg Placebo
N =203 n (%) N =217N (%)
Clinical AE 17 (8.4) 23 (10.6)
Drug-related AE 2(1.0) 2(0.9)
Serious AE 0(0.0) 4(1.8)
Discontinuation due to AE 1(0.5) 4(1.8)

AE = adverse experience.

*Determined by the investigator to be possibly, probably, or definitely drug related.
Although a patient may have two or more AEs, the patient is counted only once in a category
or overall.
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PEFR, significant treatment differences were not observed.
There were significant improvements in patients receiving
montelukast, compared with placebo, in both the investiga-
tor’s and the parent/guardian’s global asthma evaluations.

These findings are unexpected as montelukast is known
to be efficacious for pediatric asthma (9). Moreover, in a
study similar to the present study, Busse et al. (8) found
that, in adults who had asthma that was active during the al-
lergy season and who had documented seasonal aeroallergen
sensitivity, montelukast was significantly more effective in
improving daytime asthma symptoms score, S-agonist use,
nighttime symptoms, and PEFR. However, FEV; was not an
efficacy endpoint in the study by Busse et al.

There are a number of possible explanations for our find-
ings. First, and most importantly, the present study had a
large placebo response, particularly in comparison to the

N. G. PAPADOPOULOS ET AL.

study from Knorr et al. (9), an 8-week efficacy study, com-
paring montelukast and placebo in children 6 to 14 years
of age, on which our planned sample size was based. The
placebo-group percentage change from baseline in FEV in
this study (49.2%) far exceeded the placebo group change
in the Knorr study (43.6%). Furthermore, the placebo-group
percentage change for S-agonist use was strikingly different
in this study (improving by —12.4% over the 3 weeks of study
treatment) from that in the Knorr study (worsening by +9.6%
over 8 weeks). In contrast, the montelukast group percent-
age change in FEV, in this study (4+9.5%) was similar to
the change in the Knorr study (+8.2%), and the montelukast
effect on Bagonist use was also more similar between our
study (-18.9%) and the Knorr study (-12.6%) (9).

The placebo response in asthma has been well described,
including effects on objective measures (10-12). The exact
cause for the robust response in our study is unclear, but it
may be related to both a population with less severe asthma as
well as a relatively mild level of seasonal allergen exposures.
For example, our post-hoc analysis of episodes of worsening
asthma, using a definition similar to that of Knorr et al. (9), did
not show a significant difference between the two treatment
groups. However, it is notable that only 55.7% of patients in
the montelukast group and 63.0% of patients in the placebo
group experienced asthma exacerbation days, compared with
95.5% and 84.8%, respectively, in the study by Knorr et al.
(9). These results suggest somewhat milder disease in our
subjects compared with those in the Knorr study. Indeed,
patients in our study had higher FEV percent predicted (77%
vs. 72%), less B-agonist use (2.9 vs. 3.3 puffs/day), and less
ICS use (22% vs. 36%) at baseline, all of which suggest a
population with less severe asthma in our study versus the
Knorr study, which may have reduced the ability to show a
significant improvement with active treatment. Moreover, the
mean baseline daytime asthma symptom score (on a scale of 0
to 6) was 1.8 in the montelukast group and 1.6 in the placebo
group. Thus, despite the baseline FEV; and B-agonist use
in our patients, which suggests more moderate disease, the
symptom scores were relatively mild.

It is also possible these results reflect the relatively mild
allergy seasons in the present study (data unavailable), which
may have been insufficient to induce seasonal allergic asthma
worsening to a degree that would be detected by this study.
For instance, a study by Chervinsky et al. (13) comparing
montelukast and placebo in allergic rhinitis found a signifi-
cant interaction between treatment effect and level of pollen
exposure, with less montelukast effect and greater placebo
effect in patients who were randomized during times of low
pollen levels. Moreover, they found enhanced response to
placebo in patients exposed to low and decreasing pollen
levels. In our study, pollen levels (as collected by and catego-
rized by www.pollen.com [14]) were classified as “medium”
(4.9t0 7.2 on ascale of 0 to 12) at the beginning of the season
and decreased thereafter. Levels were considerably lower in
the fall 2006 season than in the spring 2006 or spring 2007
seasons. Although we did not observe any significant treat-
ment difference or interaction by pollen count or season, our
results are somewhat similar to those of Chervinsky et al.
(13): The greatest effect of placebo relative to montelukast
was seen in the season with the lowest pollen count (i.e., fall
2006), although this relationship was not entirely consistent.
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It is therefore possible that the generally mild exposure levels
may partially account for the results of this study, especially
regarding the strong placebo response.

We categorized allergen sensitivities to either tree, weed,
grass, or other (e.g., dust mite), the distribution of which was
similar between treatment groups (data not shown). However,
it is still possible that there is some disparity in specific aller-
gen sensitivities (e.g., cedar vs. redwood). Because different
allergens have different peaks and durations (15, 16), dispar-
ities in specific allergens between treatment groups may have
affected the outcome of this study.

Patients in the present study received medication at the start
of allergy season, by which time underlying inflammatory re-
sponse may have already begun, making it more difficult to
show an effect after only 3 weeks of treatment. It is possi-
ble that treatment initiated before the allergy season would
have shown a greater difference between montelukast and
placebo. Indeed, Johnston et al. (17) evaluated the efficacy
of montelukast or placebo administered on September 1 in
reducing annual autumn peak in asthma morbidity in children
associated with the return to school (i.e., the “September epi-
demic”). They found that montelukast significantly reduced
asthma exacerbations and unscheduled physician visits for
asthma, compared with placebo, when administered prophy-
lactically at the beginning of the school year.

Finally, it is possible that our findings represent natural
disease variability, which may be particularly variable in
children with asthma (18) versus adults with asthma (as in
the study by Busse et al.). It is notable that the Knorr study
required patients to demonstrate airway reversibility >15%
after B-agonist administration on two separate visits during
the pre-randomization run-in period (9). By contrast, our
study required only a single demonstration of reversibility of
>12%. Thus, it is possible that patients in the Knorr study had
less variable (and more severe) disease than patients in our
study, which is supported by the baseline asthma measures
previously noted.

In the present study, montelukast was associated with
significantly greater investigator’s and parent’s/guardian’s
global evaluation scores, compared with placebo, despite the
lack of significant treatment differences in other objective
and subjective measures. One possible explanation for these
seemingly incongruent findings is that global evaluations
generally take into account quality of life and other issues
not necessarily captured by lung function measurements or
symptoms, (19-22) particularly in patients with more mild
asthma (23). It is also possible that, in this population of
patients with known seasonal aeroallergen sensitivity, more
than half of whom had a history of allergic rhinitis, these
scores may reflect improvements in upper airway disease
that were not otherwise quantified in this study but have been
well demonstrated in other studies of montelukast for allergic
rhinitis (24-29). Finally, it is possible that these measures
can be more sensitive to change than either lung function
or symptom scores. It is notable that montelukast has been
shown to improve asthma symptoms and other indices of
severity without having a significant effect on FEV, in adults
with mild asthma (30).

The present study has several limitations. First, as noted,
because of recruitment difficulties, the study was conducted
in three seasons rather than one, and enrolled fewer patients

than originally planned. Although we did not observe any sig-
nificant interaction between treatment and season, the vari-
ability in allergen levels between the seasons and the smaller
sample size in each season may have affected our results.
Second, we did not collect data on upper airway symptoms.
Given the patients’ history of aeroallergen sensitivity and al-
lergic rhinitis, and given the significant difference in global
evaluations in the montelukast group but nonsignificant dif-
ferences in other evaluations, such information might provide
further insight into reconciling these results. Finally, obtain-
ing quantitative pollen grain counts rather than a general in-
dex of categorized severity of pollen levels would have been
more useful to allow descriptions of pollen season severity
using more scientifically relevant and analyzable exposure
levels.

In conclusion, montelukast was not more effective than
placebo in improving FEV, over 3 weeks of treatment in
children with asthma and seasonal aeroallergen sensitivity
during the allergy season in this study population. These re-
sults appear to be driven, at least in part, by a large placebo
response compared with previous findings as well as a more
mild asthma patient population than predicted from past stud-
ies and relatively low pollen indices. Montelukast was signif-
icantly more effective than placebo for patient and physician
global evaluations.
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