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Background: The cysteinyl leukotrienes are important
mediators of bronchial asthma. The clinical effect of mon-
telukast, a potent cysteinyl leukotriene-receptor antagonist,
was investigated in a randomized, placebo-controlled, multi-
center, parallel-group, dose-ranging study.

Methods: After a 3-week, single-blind, placebo run-in peri-
od, 343 asthmatic patients (FEV, 40% to 80% of the pre-
dicted value with an improvement in FEV, of at least 15%
[absolute value] after receiving inhaled -agonists on at
least two occasions) were randomly assigned to one of six
treatment groups: placebo; 10, 100, or 200 mg once daily
montelukast in the evening; or 10 or 50 mg twice daily mon-
telukast for a 6-week, double-blind treatment period fol-
lowed by a 1-week placebo washout period. All patients
used inhaled, short-acting 3-agonists as needed.

Results: All montelukast doses caused similar and signifi-
cant differences compared with placebo in asthma control
endpoints. The least-square mean difference between pooled
montelukast groups and placebo in the percentage change
from baseline in morning FEV; (10.30%; 95% CI: 5.56 to
15.04), as-needed B-agonist use (—0.98 puffs; 95% CI: —1.53
to —0.44), morning peak expiratory flow rate (18.80 L/min;
95% CI: 8.62 to 28.98), physicians’ and patients' global
evaluations, and asthma-specific quality-of-life scores were
all significant (p < 0.050). The incidence of adver se experi-
ences was not dose related and was similar between placebo
and montelukast treatment.

Conclusion: Montelukast caused a significant improvement
in chronic asthma at an oral, once daily evening dose as low
as 10 mg. (J Allergy Clin Immunol 1998;102:50-6.)
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The cysteinyl leukotrienes (LTC,, LTD,4, and LTE,),
collectively known as the slow-reacting substance of
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ANOVA:  Analysis of variance
Cl:  Confidence interval
CysLT:  Cysteinyl leukotriene receptor
LS. Lesst squares
PEFR:  Pesak expiratory flow rate

anaphylaxis, play an important role in asthma. They
are released from proinflammatory cells, including
eosinophils and mast cells, and appear to mediate
many of the pathophysiologic processes associated
with asthma, including bronchoconstriction,! mucus
secretion,2 and vascular permeability.3

The cysteinyl leukotrienes have been shown to be
up to 1000 times more potent as bronchoconstrictors
than histamine or methacholine in both normal and
asthmatic subjects.4 Present evidence suggests that the
human lung contains two cysteinyl leukotriene recep-
tors (CysLT, and CysLT,). The presence of two recep-
tors was identified by physiologic studies demonstrat-
ing the different response of isolated airways and iso-
lated pulmonary veins to the inhibitory effects of
leukotriene-receptor antagonists in the presence of
constriction caused by LTD,.> To date, these receptors
have neither been isolated nor cloned.

Clinical trials with potent CysLT, antagonists have
provided direct evidence for the involvement of cys-
teinyl leukotrienes in human asthma by demonstrating
improvement in asthma control. Among these agents,
montelukast (MK-0476), a competitive and specific
CysLT, antagonist, is one of the most potent com-
pounds. Competing against tritiated LTD, in human
U937 cellsin the presence of 1% human plasma, mon-
telukast demonstrates a 50% receptor-inhibiting con-
centration of approximately 0.7 nmol/L.6 Additionally,
montelukast has been shown to provide potent and
long-lasting antagonism (over a once daily dosing
interval) of airway CysLT, in asthmatic patients.”

The objectives of the study reported here were (1)
to determine whether montelukast can improve the
signs and symptoms of chronic asthma over a 6-week
treatment period, (2) to determine if montelukast caus-
es a dose-related response between 10 to 200 mg per
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day, and (3) to determine the safety profile of mon-
telukast over a 6-week treatment period.

METHODS
Patients

Healthy, nonsmoking (for longer than 1 year) patients with
chronic asthma (men and women of nonchildbearing potential)
18 to 65 years of age were enrolled in the study. Eligible patients
were required to demonstrate an FEV ; between 40% and 80% of
the predicted value (withholding short-acting, inhaled B,-adren-
ergic agonist for 6 hours) and reversible airways obstruction (an
increase in FEV ; absolute value of 15% or greater) 20 to 30 min-
utes after inhalation of B—agonist at least twice each during the
prestudy visit and run-in period. Additionally, a total asthma
daytime symptom score of at least 40 per week (calculated from
responses to a daytime diary, see below), and at least one puff
per day of as-needed, inhaled, short-acting 3-agonist during the
last 2 weeks before randomization were needed. Patients were
required to maintain their usual day/night, awake/sleep cycles.
Female patients had a negative serum -human chorionic
gonadotropin test at the prestudy visit.

Patients were excluded for an active upper respiratory tract
infection within 3 weeks, acute sinus disease requiring antibiot-
ic therapy within 1 week, emergency room treatment for asthma
within 1 month, or hospitalization for asthmawithin 3 months of
the prestudy visit. Written informed consent, approved by the
respective institutional review boards, was obtained from each
patient.

Study design

This double-blind, randomized, three-period, parallel-group
study comparing the clinical effect of five different treatments of
montelukast to placebo was conducted at 30 study centers. There
was a 3-week, single-blind, placebo run-in period (period 1) fol-
lowed by a 6-week active treatment period (period I1), which was
performed in a double-blind fashion. During active treatment,
patients received (1) placebo twice daily; (2) placebo in the
morning and 10, 100, or 200 mg once daily montelukast admin-
istered in the evening; or (3) 10 or 50 mg twice daily mon-
telukast administered in the morning and evening according to a
computer-generated allocation schedule. Patients returned to the
study center for weekly evaluations. After completion of period
11, patients entered a single-blind, 1-week placebo washout peri-
od (period I11).

At each weekly visit, starting at visit 1, patients received four
bottles (two in the morning and two in the evening) of study
medication containing 10, 50, or 100 mg of montelukast or
matching-image placebo capsules. Patients were instructed to
take one capsule from each of the two morning bottles and one
capsule from each of the two remaining bottles in the evening.
Patients also received a Mini-Wright Peak Flow Meter (Clement
Clark, Columbus, Ohio). The first dose of study medication in
the active treatment period (taken from the evening bottles) was
administered to the patient in the clinic, and serial spirometry
measurements were performed (see below).

During the study, all patients used inhaled, short-acting -
agonist (albuterol, 90 pg/puff) on an as-needed basis. Addition-
ally, twice daily theophylline and inhaled corticosteroids (at a
constant dose and dosing interval beginning at least 1 and 2
weeks before the prestudy visit, respectively) were allowed in no
more than 20% of patients. Also, short- and intermediate-acting
antihistamines; cough suppressants, expectorants, and nasal
decongestants in monosubstance formulations; nasal cromolyn;
acetaminophen; codeine; estrogen; and thyroid hormone were
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permitted. Mild consumption of acohol and caffeine maintained
at a constant dose throughout the study was permitted. Patients
were excluded from participation if they were taking oral corti-
costeroids within 1 month and inhaled, long-acting [3-agonist
and anticholinergic agents within 2 weeks of the prestudy visit.

Efficacy measurements

Morning spirometry (FEV,) was performed during weekly
clinic visits. Other clinic measurements performed included
asthma-specific quality of life, physicians’ and patients' global
evaluations of asthma, and peripheral blood eosinophil counts.
Measurements recorded by the patient at home on a daily diary
card included morning (am) and evening (pm) peak expiratory
flow rates (PEFRs); symptoms, including daytime asthma symp-
toms and nocturnal awakenings; and as-needed [3-agonist use.

Spirometry. Spirometry was performed weekly before the
morning dose of study medication at 7 Am (x1 hour), approxi-
mately 12 hours after the previous evening dose of study med-
ication. Inhaled B-agonist, theophylline, and short- and interme-
diate-acting antihistamines were withheld for 6, 24, and 48
hours, respectively, before each clinic visit. Inhaled corticos-
teroid doses were administered on arising, after measurement of
peak flow, and not less than 1 hour before the morning clinic
visit. B-Agonist reversibility (FEV,; 20 to 30 minutes after
administration of two puffs of B-agonist [a buterol]) was deter-
mined before and 6 weeks after the randomization visit. Addi-
tionally, spirometry measurements were performed 1 and 2 hours
after the clinic-administered first active-treatment period dose. A
standard spirometer (Puritan-Bennett PB 100/PB110; Wilming-
ton, Mass.) was used at all clinical centers. All spirometry mea-
surements were reviewed centrally to ensure uniform adherence
to American Thoracic Society® standards of acceptability and
reproducibility. The largest FEV, from at least three acceptable
maneuvers was recorded. When appropriate, feedback was given
to individual clinical centers to enhance quality.

Diary card. The daily diary card included daytime symptoms
(completed at bedtime) and nocturnal awakening (recorded in
the morning upon awakening) scales previously shown to have
acceptable evaluative measurement properties.® Additionally, the
amount of as-needed (3-agonist was recorded in the morning and
evening as the number of puffs.

Peak expiratory flow rate. Peak flow was measured by the
patient immediately upon arising in the morning (am PEFR) and
immediately before the evening dose of study medication (Pm
PEFR) after having withheld inhaled 3-agonist for at least 4 hours.
The best of at least three maneuvers was recorded on the diary card.

Global evaluations. On completing period I1, both physicians
and patients independently evaluated the overall change in asth-
ma. The question, “Compared to when the patient (I) entered the
study, the patient’s (my) asthma is now,” was answered on a 7-
point scale. Responses included: “very much better,” “moderate-
ly better,” “alittle better,” “unchanged,” “a little worse,” “mod-
erately worse,” and “very much worse.” When answering this
question, the physician had access to the verbal history, physical
examination results, and FEV ; measurements. For the purpose of
analysis, the three “better” and three “worse” categories were
combined.

Asthma-specific quality-of-life questionnaire. The patient
completed a validated, self-administered, quality-of-life ques-
tionnaire!0 at the randomization visit before receiving study
medication and at the last visit of period Il. The questionnaire
was composed of four quality-of-life domains: activity, symp-
toms, emotions, and environment. In response to the questions,
patients identified an answer on a 7-point scale, which ranged
from O (worst) to 6 (best).
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TABLE I. Randomized patients: Characteristics at baseline
Montelukast
Placebo 10 mg qd 10 mg bid 50 mg bid 100 mg qd 200 mg qd
(n=58) (n=57) (n=54) (n=57) (n=56) (n=61)

Median age, yrs (range) 36 (18-62) 33(18-67) 33 (19-52) 40 (19-65) 37 (19-66) 39 (18-61)
Sex (%)

M 78 79 78 74 70 77

F 22 21 22 26 30 23
Concomitant medication (stratum), (%)

Inhaled corticosteroid 21 16 24 25 23 15

Theophylline 17 21 24 25 27 25

Inhaled steroid plus theophylline 4 11 7 5 14 12

[-agonist only 59 53 44 46 36 49
Baseline asthma measurements (mean [SD)])

FEV, (L) 24(0.7) 25(0.7) 25(0.7) 2.4(0.8) 23(0.7) 2.4 (0.8)

FEV (% predicted) 59 (13) 62 (13) 62 (13) 60 (15) 61 (13) 61 (14)

Daytime symptoms (score) 2.6 (0.7) 25(0.9) 2.7 (0.8) 2.5(0.6) 2.6 (0.8) 25(0.7)

[-agonist use (puffs/day) 5.3(3.0) 5.0 (3.0) 5.0(3.1) 5.6 (3.3) 4.7 (2.8) 5.1(2.9)

AM PEFR (L/min) 397.6(104.8) 4156(86.4) 414.4(84.7)  408.6(90.7) 400.3(103.8) 395.0(97.5)

Nocturna awakenings (nights/week) 4.0 (2.4) 4.0 (2.5) 3.7(2.8) 3.8(25) 3.0(25) 3.8(2.8)

qd, Once daily; bid, twice daily.

Asthma exacerbation. Days with worsening asthma episodes
(asthma exacerbation) were determined from predefined changes
in patient-recorded diary card parameters: a decrease greater
than 20% from baseline in Am PEFR, PEFR less than 180 L/min,
an increase greater than 70% from baseline in B-agonist use
(minimum increase, two puffs), an increase greater than 50%
from baseline in symptom score, “awake all night” because of
asthma, or an unscheduled visit to a doctor or hospital.

Blood eosinophils. Blood obtained every other week after
randomization was analyzed for eosinophil counts by an auto-
mated cell counter in a central laboratory.

Safety evaluations

Clinical laboratory tests (hematology, serum chemistry, and
urinalysis) were performed every other week after randomiza-
tion. A complete physical examination and a 12-lead electrocar-
diogram were completed before and at the completion of study.

Statistical methods

Analysis. An intention-to-treat approach was used, including
all patient endpoints with prerandomization baseline values
(defined as the mean values during the placebo run-in period)
and at least one treatment period measurement. For all end-
points, the average response (change from baseline or percent
change from baseline) was compared among treatments by using
an analysis of variance (ANOVA) model that included terms for
treatment, study center, stratum (inhaled corticosteroids and
theophylline use), and treatment-by-stratum interaction. Ordinal
data were analyzed with the Cochran-Mantel-Haenszel test to
corroborate the ANOVA results. Tukey’s modified linear trend
test (stepwise trend test)1l was used to assess dose-response
relationship. When no significant dose response was observed,
all montelukast doses were combined in a post hoc comparison
with placebo by using the same ANOVA model. FEV,, daytime
symptom scores, AM PEFR, and as-needed daily [3-agonist use
were prespecified as key endpoints.

A 95% confidence interval (Cl) for mean change or percent
change from baseline (within-group change) was calculated by
using the least-squares (L S) mean, as was the 95% ClI for the dif-

ference between pooled montel ukast treatment groups versus the
placebo group (between-group change). Assumptions of normal-
ity and homoscedasticity were assessed and not found to be vio-
lated. All statistical tests were two-tailed, and a p value of 0.050
or less was considered statistically significant. The ability of
montelukast and a 3-agonist to provide additive bronchodilation
was determined by comparing the changes in post-B-agonist per-
cent predicted FEV, before and after randomization between
placebo and montelukast treatment.

All randomized patients were included in the safety evalua-
tions. Fisher's exact test was used to provide post hoc compar-
isons of the frequency of clinical and |aboratory adverse experi-
ences among treatment groups.

Power and sample size. The study was designed with a sam-
ple size of 45 patients per treatment group to have 80% power to
detect (at a = 0.050, two-tailed test) a mean difference between
treatment groups in FEV; of 11 percentage points in mean per-
cent change from baseline.

RESULTS
Patients

Three hundred forty-three patients (285 receiving
montel ukast and 58 receiving placebo) entered the active,
double-blind treatment period. Of these, 307 (90%) com-
pleted active treatment and 299 (87%) completed the
placebo washout period. In general, discontinuations
were more frequent in the placebo group (11 [19%)]) than
in the pooled montelukast group (33 [12%]). There were
no clinically meaningful differences between the treat-
ment groups in demographic parameters or baseline
characteristics (Table ).

Efficacy

Key endpoints. All montelukast treatment regimens
were similar in their effect on the four key endpoints.
Compared with placebo, all montelukast treatment
groups demonstrated a significant (p < 0.050) improve-
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TABLE Il. Active treatment period changes in Am FEV,, daytime symptom score, B-agonist use, and Am peak flow

Montelukast

Placebo 10 mg qd 10 mg bid 50 mg bid 100 mg qd 200 mg qd Pooled

Morning FEV, (L)

Mean % change 15 11.4* 12.6* 9.8* 12.7* 12.5* 11.8*

95% CI for mean —29t059 7.21015.6 851016.7 591t013.8 8.81016.7 85t016.4 10.0to 13.7
Daytime symptoms (score)

Mean change -0.16 -0.33 -0.32 -0.34 -0.49 -0.27 -0.35

95% CI for mean -0.34t00.02 -051t0-0.16 -049t0-0.15 -050t0-0.17 -0.66t0-0.33 -0.43t0-0.10 -0.43t0-0.27
-Agonist use (puffs/day)

Mean change -0.1 -1.2* -0.9* -1.1* -1.3* -1.1* -1.1*

95% CI for mean -06t004 -16t0-07 -14t0-04 -15t0-06 -1.8t0-0.9 -15t0-06 -1.3t0-0.9
AM PEFR (L/min)

Mean change -14 11.0 14.8* 13.1* 24.6* 23.8* 17.4*

95% CI for mean —-10.7t0 8.0 2.0t019.9 6.0t0 23.5 4610215 16.1t033.1 153t0322 134to21.4

Mean represents LS mean; 95% Cl based on LS means.
qd, Once daily; bid, twice daily.
*p < 0.050 versus placebo on the basis of stepwise linear trend test.

ment in FEV; and a decrease in as-needed -agonist use.
Montelukast caused a nonstatistically significant
decrease in daytime symptom scores compared with
placebo (Table I1).

A dose-related treatment effect was not observed
(Table I1). Therefore all five montelukast treatment
groups were pooled to estimate the treatment effect
with greater confidence. Fig. 1 demonstrates the
pooled mean results for the four key endpoints over
the 6-week active treatment and placebo washout
period. Montelukast caused consistent effects with-
out evidence of rebound worsening on blind with-
drawal of therapy.

Other endpoints. No dose-related effect of mon-
telukast was observed with pv PEFR measurements
(performed at trough of the once daily dosing inter-
val) or nocturnal awakenings, although the pooled
treatment groups were significantly different from the
placebo group (Table I11). Additionally, montelukast
demonstrated a nondose-related improvement in each
of the four quality-of-life domains, with the most
responsive being the symptoms domain, which was
consistent with the observed trend in daytime symp-
tom scores (Table 1V). Global evaluations were also
significantly (p < 0.050 as determined by Cochran-
Mantel-Haenszel test) better than placebo evaluations
in a nondose—related manner. For physicians’ evalua-
tion, montelukast caused 76.4%, 19.0%, and 4.6% of
patients to feel better, no change, or worse, respec-
tively; whereas placebo caused 42.9%, 46.9%, and
10.2% of patients to feel better, no change, or worse,
respectively. For the patients' evaluation, montel ukast
caused 82.0%, 15.4%, and 2.6% of patients to feel
better, no change, or worse, respectively; whereas
placebo caused 56.3%, 27.1% and 16.7% of patients
to feel better, no change, or worse, respectively.

Asthma exacerbations were significantly reduced
with montelukast treatment compared with placebo.
During active treatment, the mean percentages of

days patients experienced asthma exacerbations
were 7.4% for pooled montelukast groups and
16.1% for the placebo group (95% CI for differ-
ence: —13.93 to —3.46).

Montelukast caused rapid bronchodilation after the
first clinic-administered dose. This effect was evident
by the first measurement, 1 hour after dosing. The
mean percentage change in FEV 4 at 1 and 2 hours
after dosing were 10.8% and 17.5% for the pooled
montelukast dosages as compared with the placebo
responses of 4.69% and 5.1% (95% CI for the differ-
ences: 0.55 to 11.76 and 4.76 to 20.16).

Montelukast and inhaled, short-acting [-agonists
had additive bronchodilation. The post-f3-agonist per-
cent predicted FEV increased 2.9 percentage points
(means: 79.6% to 82.5%) for the pooled montel ukast
groups compared with a decrease of 0.7 percentage
points (means: 74.9% to 74.2%) in the placebo group
after randomization. The 3.6% difference between
placebo and pooled montelukast groups was signifi-
cant (95% CI for difference: 0.73 to 6.41).

Montelukast caused a nonstatistically significant
decrease in peripheral blood eosinophils compared
with placebo. The mean change in eosinophil numbers
(baseline values, 0.27 and 0.30 x 103/ul for the pooled
montelukast treatments and placebo, respectively)
were —0.05 x 103/l for the pooled montel ukast groups
and —0.02 x 103/ul for the placebo group (95% CI for
the difference: —0.07 to 0.02). No changes in other
leukocyte numbers were observed (data not shown).

In addition, the treatment effects were consistent
across patients using concomitant theophylline,
inhaled corticosteroids, or both (stratum interactions
were not significant for any endpoint).

Safety

Headache and upper respiratory tract infection were
the most frequently reported clinical adverse experi-
ences. There were no dose-related clinical adverse expe-
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FIG. 1. Consistent effects of montelukast over active treatment period. Mean (+ SEM) changes are shown for four key endpoints by using
pooled montelukast treatment groups compared with placebo. A, Percentage change from baseline in morning FEV,; B, B-agonist use
percentage change from baseline; C, Am PEFR change from baseline; and D, daytime symptom score change from baseline (average of
daytime symptom questions, 0 to 6 point scale each). Significant (p < 0.050) differences between the pooled montelukast groups com-
pared with the placebo group were observed for average treatment period response for FEV,, B-agonist use, and Am PEFR, but not for
daytime symptom score. Open circles, Placebo; filled circles, pooled montelukast treatment groups.

riences among montelukast-treated patients, and there
were no differences between the pooled montelukast
treatment groups and the placebo group in the incidence
of adverse events. Laboratory adverse experiences were
more frequent in the placebo group (6.9%) than in the
pooled montelukast group (3.2%). No patient discontin-
ued because of alaboratory adverse experience. Adverse
experiences with montel ukast treatment were infrequent,
transient, and self-limited.

DISCUSSION

Montelukast improved asthma control over a 6-week
treatment period; however, a relationship between
daily dose of montelukast (10 to 200 mg), dosing inter-
val (once daily versus twice daily), and clinical effica-
cy parameters was not observed in this study. The sim-
ilarity of response between once daily and twice daily
administration and the persistent effect throughout the
once daily dosing regimen demonstrated that twice
daily dosing provided no additional benefit to that of
once daily administration.

A dose-response relationship has been difficult to
demonstrate for antiinflammatory asthma treatments.
For example, dose-response studies with inhaled cor-

ticosteroids have demonstrated minimal dose-related
effects.12 In some instances larger metaanalyses were
necessary to demonstrate dose-response effects that
individual studies did not have the power to demon-
strate.13 Similarly, studies of other compounds,
including leukotriene blockers, have not shown dose-
related responses.14 At least two explanations for the
lack of dose response are possible in this study with
montelukast. First, the doses investigated in this study
were at the plateau (i.e., the top) of the dose-response
relationship. Second, the dose-response relationship
is shallow, and thus the distribution among the doses
was insufficient to distinguish a difference in
response. The latter possibility isless likely consider-
ing the 20-fold range of doses used in this study. To
clarify the dose-response relationship, additional
dose-response studies with doses lower than those in
this trial will be necessary.

Over the 6-week treatment period, average weekly
measurements of airway obstruction (FEV; measured 10
to 12 hours after dosing) were significantly improved in
patients receiving montelukast compared with those
receiving placebo. Additionally, montelukast caused
bronchodilation within 60 minutes of a witnessed oral
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TABLE Illl. Active treatment period changes in Pm PEFR and nocturnal awakenings

Montelukast

Placebo 10 mg qd 10 mg bid 50 mg bid 100 mg qd 200 mg qd Pooled

Pv PEFR (L/min)

Mean change -0.0 12.3* 7.7 12.6* 18.0* 18.5* 13.8*

95% CI for mean -82t081 45t020.1 0.1t0 15.3 52t020.0 10.6t0253 11.2t025.8 10.3t0 17.3
Nocturnal awakenings
(nights/week)t

Mean change -0.8 -14 -1.7 -0.9 -1.8 -1.8 -1.5*

95% CI for mean -14t0-01 -21to-08 -25t0-1.0 -15to-1.0 -25t0o-12 -26to-1.0 19to-1.2

Mean represents LS mean; 95% Cl based on LS means.
qd, Once daily; bid, twice daily.
*p < 0.010 versus placebo on the basis of stepwise linear trend test.

tin patients who had at least 2 nights per week of awakenings during the run-in period.

TABLE IV. Asthma-specific quality of life*

Change
from
Baseline Treatment baselinet
Symptom domain
Montelukast* 354 4.14 0.60F
Placebo 3.33 3.53 0.17
Activity domain
Montel ukast+ 4.02 4.42 0.38%
Placebo 4.08 4,32 0.23
Emotion domain
Montel ukast+ 3.57 4.09 0.50%
Placebo 3.17 3.53 0.30
Environment domain
Montel ukast+ 3.80 4.26 0.44
Placebo 3.67 3.98 0.34
*Seven point scale (0 to 6).
‘tPooled treatment groups.
1p < 0.05 compared with placebo.

dose. Montelukast, compared with placebo, added to the
bronchodilation caused by the administration of inhaled,
short acting (3-agonist. This observation is consistent
with results of previous studies of leukotriene receptor
antagonists in which rapid bronchodilation1> and addi-
tive effects with B-agonists were also noted.16:17

Improvement in patient-reported outcomes is an
important goal of antiasthma therapy.18 In this study
montelukast caused significant decreases in patient-
reported 3-agonist use. Nocturnal awakenings and day-
time symptom scores each improved with montelukast
compared with placebo, although not significantly.
However, a significant improvement was observed in
the symptom domain of the asthma-specific quality-of-
life questionnaire, providing evidence that montel ukast
improves asthma symptoms. The mean changes caused
by montelukast in the asthma-specific quality-of-life
symptom domain achieves the clinically significant
magnitude previously described (=0.5).19

A large placebo response was observed with daytime

symptom scores. This unexplained response was not
observed with other endpoints. This observation may be
potentially explained by an overreporting of symptoms
during the prerandomization (baseline) period to assure
qualification for allocation. An overreporting of symp-
toms would cause regression to the mean during the
treatment period, tending to minimize the differences
between treatments.

An additional important goal of asthma therapy isthe
prevention of worsening asthma.20 Worsening asthma
has been variously defined in the literature, ranging from
a mild worsening of signs and symptoms to hospitaliza-
tion.2! This endpoint (exacerbations), including specific
changes in diary card parameters, quantified important
day-to-day worsening of asthma. Compared with place-
bo, montelukast protected against the occurrence of asth-
ma exacerbations.

Present theories of asthma pathobiology suggest
that the disease is a syndrome of inflammation charac-
terized in part by increased numbers of eosinophilsin
the blood, which, with other inflammatory cells, infil-
trate into the airways.22 Measurement of peripheral
blood eosinophils over the 6-week treatment period
demonstrated that montel ukast caused a nonstatistical-
ly significant decrease in eosinophils without affecting
other leukocyte numbers. This observation raises the
possibility that leukotriene receptor antagonists, such
as montelukast, may have effects on some parameters
of asthmatic inflammation. Cysteinyl leukotrienes
have been shown to enhance proliferation of bone
marrow eosinophil/basophil precursors?3 and to attract
eosinophils into the lung.24

In summary, this trial demonstrates that mon-
telukast administered once daily in the evening over a
6-week treatment period provides clinical benefit to
patients with chronic asthma. A relationship between
dose (and dosage interval) and clinical efficacy was
not evident. At all doses studied (10 to 200 mg/day),
montelukast was generally well tolerated without
important clinical or laboratory adverse experiences.
Further trials investigating the effect of once daily
doses lower than 10 mg will be necessary to identify a
dose-related response.
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