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AIM: To evaluate the effectiveness of montelukast as add-on therapy for
asthmatic patients who remain uncontrolled with low, moderate or high
doses of inhaled corticosteroid monotherapy.

DESIGN: An eight-week, multicentre, open-label, observational study.
RESULTS: Of 320 patients enrolled, 288 (90.0%) completed the study.
Of patients who had uncontrolled asthma symptoms (Canadian Asthma
Consensus Guidelines Update, 2003) but were controlled according to the
Asthma Control Questionnaire (ACQ score of less than 1.5), 93.9% main-
tained asthma control at week 8. Of patients with uncontrolled asthma at
baseline for both definitions, 63.5% achieved asthma control by week 8.
The mean = SD ACQ score decreased from 1.13+0.28 to 0.57+0.50
(P<0.001) for controlled patients at baseline and from 2.38+0.73 to
1.03+0.80 (P<0.001) for patients who were uncontrolled at baseline, each
representing a clinically significant improvement.

CONCLUSION: Montelukast add-on therapy is an effective alternative

to inhaled corticosteroid monotherapy.
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Emploi du montélukast comme traitement
d’appoint aux corticostéroides en inhalation
dans la prise en charge de "asthme (étude SAS)

OBJECTIF : Evaluer lefficacité du montélukast comme traitement
d’appoint chez les patients asthmatiques dont la maladie ne peut étre
maftrisée au moyen d’une monothérapie par un corticostéroide en
inhalation administré a faible dose, a dose modérée ou a dose élevée.
PROTOCOLE D’ETUDE : Etude d’observation multicentrique de
8 semaines menée au su.

RESULTATS : Sur les 320 patients ayant pris part a I'étude, 288 (90,0 %)
l'ont terminée. Parmi les patients dont les symptomes de 'asthme n’étaient
pas maitrisés (d’apres la mise a jour des lignes directrices de la Conférence
canadienne de consensus sur 'asthme, 2003), mais qui I’étaient selon le
Questionnaire sur la maitrise de 'asthme (indice QMA inférieur a 1,5),
93,9 % présentaient une maitrise de l'asthme a la 8° semaine. Sur
I'ensemble des patients dont I'asthme n’était pas maitrisé au début de
Iétude d’apres les 2 définitions, 63,5 % ont présenté une maitrise de la
maladie 2 la 8e semaine. Lindice QMA moyen + écart type (E.T.) est passé
de 1,13 + 0,28 2 0,57 + 0,50 (p < 0,001) chez les patients dont 'asthme
était maitrisé au départ et de 2,38 + 0,73 2 1,03 + 0,80 (p < 0,001) chez les
patients dont Pasthme n’était pas maitrisé au départ; ces améliorations
éraient toutes deux significatives sur le plan statistique.

CONCLUSION : Le traitement d’appoint par le montélukast est une
option de rechange efficace a la monothérapie par un corticostéroide en
inhalation.

Current asthma treatment guidelines recognize the importance
of the early introduction of anti-inflammatory therapy for
mild asthma. This approach has evolved partly out of recognition
that airway inflammation is present even in mild cases of asthma
(1). In general, asthma guidelines (2) suggest that inhaled cortico-
steroids (ICS) are the optimal initial therapy. This is supported by
a recent trial (3) showing that the early use of low-dose ICS is
associated with better control of symptoms and, most importantly,
with a significant 44% reduction in severe exacerbations of
asthma. ICS are considered to be the first-line treatment in mild,
uncontrolled asthma, while leukotriene receptor antagonists may
provide an alternative treatment for asthma patients who are not
controlled or not satisfied with ICS therapy (4-6).

Asthma remains poorly controlled even though a large number
of patients are prescribed ICS (7). Many patients do not adequately
understand the role of their medications and how to use them (8).
This may partly explain the poor compliance with maintenance
therapy, such as ICS therapy (9). The presence of poor asthma
control may not be exclusively due to ineffectiveness of medica-
tion. Suboptimal use of the medication, failure to address aggravat-
ing factors, poor inhaler technique, poor environmental control or
a lack of continuity of care all contribute to poor asthma control.
Thus, treatment guidelines suggest that before modifying therapy,
an assessment of adherence, control of environment and diagnosis
should be completed.

Montelukast is an orally administered, once-daily leukotriene
receptor antagonist that can be prescribed as monotherapy or in
combination with other asthma medications, including ICS, for
the treatment of asthma. Recent studies have shown that for
patients whose asthma is not controlled with ICS therapy, adding
a second drug rather than increasing the dose of ICS results in
improved control of symptoms (10,11). The primary purpose of
the Singulair Add-on Study (SAS) was to assess the effectiveness
of montelukast in combination with low, moderate or high doses of
ICS in patients with asthma who were not controlled, not satisfied
or nonadherent with their current controller therapy. Secondary
objectives of the study were to compare patient and physician
satisfaction with ICS treatment versus montelukast add-on ther-
apy, and to further assess the safety and tolerability of montelukast
add-on therapy in asthmatic patients.

METHODS

Study design

The study was an eight-week, multicentre, open-label, prospect-
ive, single-cohort study. Adult patients with uncontrolled asthma
while on ICS therapy were treated with montelukast add-on ther-
apy for eight weeks. Clinical assessments were conducted at base-
line (week 0) and at eight weeks. All patients were required to sign
the appropriate informed consent form before their participation
in the study. Before each visit, all patients were asked to refrain
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from using their short-acting beta-2-agonist (SABA) for 6 h. At
any time, the investigators were allowed to ask the patients to
come for unscheduled visits to ensure patient safety and assess
adverse events. To better emulate the real-life setting and improve
generalization to the target population, the study investigators
were a random representative sample of general practitioners and
family physicians from across Canada.

Subject selection criteria

Eligible patients were 18 years of age or older with a diagnosis of
asthma for at least six months, and were being treated with any
dosage of an ICS as well as using an SABA on an as-needed basis.
Patients had to have a forced expiratory volume in 1 s or peak
expiratory flow of 80% or greater of the predicted value. In addi-
tion to the above criteria, eligible patients had to have uncon-
trolled asthma as defined by the Canadian Asthma Consensus
Guidelines (1), fulfilling at least one of the following criteria: day-
time symptoms four days or more per week; night-time symptoms
one night per week or more; mild, infrequent exacerbations;
absenteeism from school or work due to asthma; four doses or more
per week of an SABA (apart from one dose/day before exercise);
forced expiratory volume in 1 s or peak expiratory flow of 90% or
less of their personal best; and diurnal variability in peak expira-
tory flow greater than 10% to 15%.

Patients were excluded if their asthma symptoms were con-
trolled with their current controller therapy. Patients treated with
montelukast or any of the following treatments at the time of entry
into the study were excluded: a long-acting beta-2-agonist (LABA)
or a combination product, prednisone, and regular use of theophyl-
line or other asthma medications such as sodium cromoglycate or
nedocromil. Patients using an antibiotic for respiratory tract infec-
tion at the time of entry into the study or who had been treated with
an antibiotic within 30 days for respiratory tract infection (initiation
of antibiotic treatment was permitted during the study) were also
excluded. A history of cystic fibrosis or immune deficiency requiring
specific therapy or any other diseases that could influence the evolu-
tion of asthma were reasons for exclusion. Patients with a history of
hypersensitivity to any component of montelukast were excluded.

Treatment and follow-up

All patients were treated for eight weeks with 10 mg montelukast
sodium (Singulair, Merck & Co, Inc, USA) tablets taken once
daily at bedtime. Patients were assessed by the treating physician-
investigators at their clinics at baseline and at eight weeks.

Outcome measures

The primary effectiveness outcome measure was the proportion of
patients with asthma symptom control after eight weeks of treat-
ment with montelukast. In the assessment of the outcome, control
of asthma symptoms was defined by the Asthma Control
Questionnaire (ACQ) score (12,13). The ACQ is a self-administered
questionnaire and consists of seven seven-point Likert scale ques-
tions that describe the frequency and severity of asthma symptoms.
The ACQ score is calculated as the mean of the seven items. The
ACQ score ranges between O (well-controlled) and 6 (extremely
poorly controlled); a score of 1.5 or higher indicates uncontrolled
symptoms and a change of 0.5 or more is considered a clinically
significant change in symptom control. A secondary measure of
effectiveness was the absolute and per cent change in the ACQ
score between the baseline and the eight-week assessment. Patient
and physician satisfaction with ICS monotherapy and montelukast
therapy in combination with ICS was assessed using a five-point
Likert scale. Compliance with montelukast treatment was assessed
at week 8 by the treating physician. Compliance was ascertained
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by the number of times the patient did not take the asthma medi-
cation as self-reported during the interview with the physician.
Noncompliance was defined as taking less than 80% of the
required asthma medication doses.

Statistical methods

Descriptive statistics were reported for patient demographics, base-
line characteristics, medical history, primary trigger for asthma
exacerbation, symptom distribution at baseline, and adherence to
the study treatment for the study sample as a whole and by ICS
dose group. Patients were classified by ICS dose used at baseline
into one of the following groups: low dose, defined as 250 pg/day or
less for fluticasone propionate or equivalent (500 pg/day or less for
beclomethasone dipropionate and 1000 pg/day or less for budeson-
ide); moderate dose, defined as greater than 250 pg/day up to
500 pg/day for fluticasone propionate or equivalent (greater
than 500 pg/day up to 1000 pg/day for beclomethasone dipropion-
ate and from greater than 1000 pg/day up to 2000 pg/day for
budesonide); and high dose, defined as greater than 500 pg/day for
fluticasone propionate or equivalent (greater than 1000 pg/day for
beclomethasone dipropionate and greater than 2000 pg/day for
budesonide). Between-group comparisons for ICS based on the above
parameters were assessed for statistical significance with the ¥? test for
categorical scales and ANOVA for continuous scales.

The proportion of patients achieving asthma control during
the eight-week treatment period was calculated as the proportion
of patients with an ACQ score of less than 1.5. The statistical
significance of the change in ACQ score within each patient
group and the study sample as a whole was assessed using Student’s
t test for paired samples. The statistical significance of between-
group differences with respect to the change in the ACQ score
from baseline to eight weeks was assessed using one-way ANOVA.
The statistical significance of the respective changes in treatment
satisfaction from baseline to week 8 was assessed with the
McNemar-Bowker test for paired dichotomous data. Safety was
assessed by the incidence of treatment-related adverse events,
which were coded and reported according to the Medical
Dictionary for Regulatory Activities dictionary of terms.

Independent significant predictors of asthma control were iden-
tified using a binary logistic regression model. The dependent vari-
able used in the model was achievement of asthma control at the
eight-week assessment period. In this analysis, control of asthma
symptoms was defined as an ACQ score of less than 1.5. The covari-
ates included in the model were selected among age, body mass
index, sex, duration of asthma diagnosis, primary triggers for asthma
exacerbation, compliance, discontinuations, ACQ asthma control
score at baseline and ICS dose group using the likelihood ratio test
(14) with backward stepwise variable selection based on P<0.05.

Missing data in the ACQ questionnaires were handled using an
optimal method as described by the ACQ background, administra-
tion and analysis guidelines (12,13). To minimize the risk of bias,
missing values were interpolated using either previous or subse-
quent completions of the questionnaire. There was only one
patient for whom the ACQ score was not calculated at week 8
because only the final item of the questionnaire was reported.

In accordance with the real-life aim of the study, the intent-to-
treat principle was applied for the analysis of effectiveness. Therefore,
all patients, including those with protocol violations, were included
in the effectiveness analysis, provided baseline and eight-week data
were available. All patients who received at least one dose of the
study medication were included in the safety analysis. The analyses
were performed using SPSS version 12.0 for Windows (SPSS Inc,
USA) with the exception of logistic regression, which was per-
formed with Stata 10 (StataCorp, USA).
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TABLE 1
Demographics and baseline characteristics of patients

The SAS trial

Inhaled corticosteroid dose group

Baseline characteristics Low dose (n=134) Moderate dose (n=159) High dose (n=25) Total (n=318) P
Age, years, mean (SD) 43.7 (15.6) 46.0 (16.7) 52.7 (18.2) 45.5 (16.5) 0.039
Weight, kg, mean (SD) 73.9 (16.8) 75.0 (19.7) 77.7 (19.5) 74.8 (18.5) 0.618
Body mass index, kg/m2, mean (SD) 27.2 (6.2) 27.8 (6.3) 28.2 (6.8) 27.6 (6.3) 0.608
Sex, n (%)
Male 35 (26.1) 55 (34.6) 12 (48.0) 102 (32.1) 0.062
Female 99 (73.9) 104 (65.4) 13 (52.0) 216 (67.9)
Duration of asthma diagnosis, months, mean (SD) 109.6 (113.6) 118.5 (107.7) 134.7 (97.0) 116.0 (109.4) 0.529
Primary trigger for asthma exacerbation, n (%)
Viral infection 29 (21.6) 41 (25.8) 2 (8.0) 72 (22.6) 0.133
Allergy to animal 17 (12.7) 12 (7.5) 1(4.0) 30(9.4) 0.203
Exercise-induced asthma 7 (5.2) 13 (8.2) 1(4.0) 21 (6.6) 0.515
Exposure to extreme temperature 16 (11.9) 14 (8.8) 5 (20.0) 35 (11.0) 0.226
Seasonal allergy 13 (9.7) 19 (11.9) 2 (8.0) 34 (10.7) 0.744
Smoking history, n (%)
Patient smokes 35 (26.1) 46 (28.9) 7 (28.0) 88 (27.7) 0.866
Member of household smokes 33 (24.6) 42 (26.4) 6 (24.0) 81 (25.5) 0.926
Patient quit smoking 29 (21.6) 32 (20.1) 9 (36.0) 70 (22.0) 0.219
Member of household quit smoking 10 (7.5) 13(8.2) 3(12.0) 26 (8.2) 0.756
Medical history, n (%)
Allergic rhinitis 94 (70.1) 91 (57.2) 7 (28.0) 192 (60.4) 0.001
Sinusitis 61 (45.5) 57 (35.8) 4 (16.0) 122 (38.4) 0.013
Symptom distribution at baseline, n (%)
Daytime symptoms 24 days/week 117 (87.3) 138 (86.8) 24 (96.0) 279 (87.7) 0.419
Night-time symptoms =1 night/week 104 (77.6) 114 (71.7) 20 (80.0) 238 (74.8) 0.420
Mild infrequent exacerbations 123 (91.8) 142 (89.3) 22 (88.0) 287 (90.3) 0.717
Absenteeism due to asthma (school or work) 35 (26.1) 40 (25.2) 4 (16.0) 79 (24.8) 0.556
Short-acting beta-2-agonist 24 doses/week 112 (83.6) 135 (84.9) 21 (84.0) 268 (84.3) 0.952
FEV, or PEF <90% of personal best 96 (71.6) 98 (61.6) 18 (72.0) 212 (66.7) 0.163
Diurnal variability in peak expiratory flow >10% to 15% 53 (39.6) 52 (32.7) 11 (44.0) 116 (36.5) 0.344

FEV, Forced expiratory volume in 1 s; PEF Peak expiratory flow

RESULTS

Patient disposition

Patient enrolment began in June 2006; the last patient was
enrolled in March 2007, and the last follow-up visit was completed
in July 2007. In total, 320 patients were enrolled by 41 physician
investigators. Two patients were excluded from the final analysis;
one patient did not receive study medication and the other patient
did not complete the assessments of the baseline visit. Of the
318 patients included in the intent-to-treat population, 288 (90.6%)
completed the eight-week assessment. There were 30 patients
(9.4%) who discontinued before the eight-week follow-up visit.
Reasons for discontinuation included the following: 17 (5.4%) were
lost to follow-up, two (0.6%) discontinued due to an adverse event,
nine (2.8%) had a protocol violation, one (0.3%) withdrew consent
and one (0.3%) withdrew due to a diagnosis of pneumonia. These
30 patients were not included in the effectiveness analysis because
eight-week follow-up data were not available.

The patient demographics and baseline characteristics for the
study sample as a whole and the three patient groups are described in
Table 1. The baseline characteristics were similar for the three ICS
dose groups, with the exception of lower prevalence of allergic rhin-
itis, mean age and sinusitis in the high-dose ICS group compared with
the other groups, and a lower prevalence of allergic rhinitis in the low-
dose group compared with the moderate-dose group.

Effectiveness outcomes

At baseline, all patients reported lack of control of their asthma
based upon at least one parameter of the Canadian Asthma
Consensus Guidelines. There were 66 patients (20.7%) who had a
baseline ACQ score of less than 1.5, indicating controlled asthma
symptoms as per this scale. Of these 66 patients, 62 (93.9%) main-
tained an ACQ score of less than 1.5 at week 8. Among these
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66 patients, 35 of 37 (94.6%) in the low-dose ICS group, 26 of 28
(92.9%) in the moderate-dose ICS group and the one patient
(100.0%) in the high-dose ICS group maintained control (ACQ
less than 1.5) of their asthma at eight weeks. In these 66 patients,
a statistically (P<0.001) and clinically significant decrease of 0.57
in ACQ score was observed between baseline and eight weeks. A
similarly significant (P<0.001) improvement in the ACQ score
was observed for each subgroup of these patients treated with low-
and moderate-dose ICS (Table 2 and Figure 1). Assessment of the
statistical significance of change for the single patient in the high
ICS dose group was not possible.

Of the 252 patients (79.2%) with an ACQ score of 1.5 or
greater at baseline, 160 (63.5%) achieved asthma control at week 8.
The proportions of these patients who had an ACQ score of less
than 1.5 at eight weeks in the low-, moderate- and high-dose ICS
groups were 75.3%, 57.3% and 50.0%, respectively. This differ-
ence approached statistical significance (P=0.06). For these
252 patients, a statistically and clinically significant decrease of
1.30 from baseline to eight weeks in the ACQ score was observed
(P<0.001). The changes in the ACQ score for the patients in this
group treated with low, moderate and high doses of ICS were also
clinically and statistically significant. Although the absolute
change in ACQ score was not different for the subgroups of these
patients treated with low-, moderate- and high-dose ICS (P=0.809),
the per cent change was significantly different, with an inverse
relationship between per cent change and ICS dose category

(P=0.027) (Table 2 and Figure 2).

Patient and physician satisfaction with treatment

Patient ratings of satisfaction with the treatment results are summar-
ized in Table 3. At the baseline assessment, for the low-, moderate-
and high-dose ICS groups, 50.8%, 47.8% and 64.0%, respectively,
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TABLE 2

Outcome assessment stratified by the Asthma Control Questionnaire (ACQ) at baseline and inhaled corticosteroid (ICS)

dose

ACQ score <1.5

ACQ score 21.5

ICS treatment

ICS treatment

Moderate Moderate
Asthma symptoms Low dose dose High dose P Total Low dose dose High dose P Total
n 37 28 1 - 66 97 131 24 - 252
Asthma controlled at 35 (94.6) 26 (92.9) 1(100.0) 0.962 62 (93.9) 73 (75.3) 75 (57.3) 12 (50.0) 0.061 160 (63.5)
8 weeks, n (%)
Asthma not controlled 1(2.7) 1(3.8) 0 2 (3.0 20 (20.6) 33(25.2) 10 (41.7) 63 (25.0)
at 8 weeks, n (%)
Discontinued at 8 weeks, 1(2.7) 1(3.8) 0 - 2 (3.0 4(4.1) 23 (17.5) 2(8.3) - 29 (11.5)
n (%)
ACQ, mean (SD)
ACQ at baseline 1.18 (0.30) 1.05 (0.41) 1.29 (NA) 0.164 1.13(0.28) 2.16 (0.58) 2.50(0.77) 2.62(0.84) 0.001 2.38(0.73)
ACQ at 8 weeks 0.69 (0.51) 0.41 (0.43) 0.29 (NA) 0.068 0.57 (0.50) 0.83(0.69) 1.12(0.85) 1.44(0.73) 0.001 1.03(0.80)
Mean change at 8 weeks —0.50 (0.57) -0.63 (0.52) -1.00(NA) 0.475 -0.57 (0.55) -1.33 (0.84) -1.30 -1.19 0.809 -1.30
(0.96) (1.12) (0.92)
P (of mean change) <0.001 <0.001 NA - <0.001 <0.001 <0.001 <0.001 - <0.001
Per cent change at —35.44 (77.20) -57.19 —77.78 (NA) 0.392 —45.28 -60.86 (32.70) -52.55 —40.28 0.027 -54.81
8 weeks (47.86) (66.25) (35.76) (33.26) (34.68)
P (of % change) <0.001 0.009 NA - <0.001 <0.001 <0.001 <0.001 - <0.001
NA Nonapplicable
1.40- ==« Low dose group 3.00 T Lowdose group
m— Moderate dose group
P<0.001 I = Moderate dose group
1.209 & “" ==us  High dose group 2.504 » = = +High dose group
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Figure 1) Asthma Control Questionnaire (ACQ) score by baseline
inhaled corticosteroid dose groups for ACQ scores of <1.5

of the patients were dissatisfied with their treatment and 10.5%,
10.7% and 12.0%, respectively, were satisfied. At the eight-week
assessment, for the low-, moderate- and high-dose ICS groups,
77.6, 74.2% and 82.6%, respectively, were satisfied with the
combination of an ICS and montelukast. Overall, 10.7% of the
patients were satisfied with their ICS therapy at baseline, and
76.4% were satisfied with their montelukast add-on treatment at
week 8. The change in patient satisfaction between the baseline
and eight-week assessment was statistically significant (P<0.001).
The investigator satisfaction rates with treatment results were
similar to those obtained for patient satisfaction (Table 3).

Predictors of clinical response

The logistic regression model results are summarized in Table 4.
The results of the variable selection process showed that treat-
ment with high- versus low-dose ICS (P=0.009), higher body
mass index (P=0.040), patient smoking (P=0.02), viral infection
as a primary trigger (P=0.012), animal allergy (P=0.014), sea-
sonal allergy (P=0.014) and having uncontrolled symptoms at
baseline (P=0.002) were significant independent predictors of
having lower odds of achieving control of asthma at eight
weeks.
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Figure 2) Asthma Control Questionnaire (ACQ) score by baseline
inhaled corticosteroid dose groups for ACQ scores of >1.5

Compliance

The proportions of patients taking 80% or more of their asthma
medications, including montelukast and ICS, during the eight
weeks of the study in the low-, moderate- and high-dose ICS
groups were 93%, 92% and 91%, respectively.

Safety

A total of 29 treatment-related nonserious adverse events (NSAEs)
were reported by 23 of the 319 patients (7.2%) enrolled in the
study. Of these NSAEs, two (6.9%) led to treatment discontinua-
tion and withdrawal from the study. The most frequently reported
NSAEs that were related to the study treatment were nervous sys-
tem disorders reported by 13 patients (4.1%), primarily headache
(n=8; 2.5%) and dizziness (n=5; 1.6%), followed by gastrointestinal
disorders, reported by seven patients (2.2%), specifically diarrhea
(n=2; 0.6%), dyspepsia (n=2; 0.6%), nausea (n=2; 0.6%) and
abdominal pain (n=1; 0.3%). There were no serious adverse events
related to the study drug reported over the course of the study.

DISCUSSION
Patients suffering from asthma experience limitations in their
physical, emotional, social and professional lives. The negative
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TABLE 3
Investigator and patient satisfaction with treatment

The SAS trial

Baseline (with ICS treatment only)

Week 8 (with add-on montelukast)

Low-dose  Moderate- High- Low-dose Moderate- High-
ICS dose ICS dose ICS Total ICS dose ICS doselCS  Total p*

Patient global satisfaction with treatment, n (%)

Very satisfied 2 (1.5) 7 (4.4) 0(0.0) 9(2.8) 50 (38.8) 58(42.6) 6(26.1) 114 (39.6) <0.001

Satisfied 12 (9.0) 10 (6.3) 3(12.0) 25(7.9) 50 (38.8) 43 (31.6) 13 (56.5) 106 (36.8)

Neither satisfied nor dissatisfied 52 (38.8) 65 (40.9) 5 (20.0) 122 (38.4) 22 (17.1) 19 (14.0) 2(8.7) 43(14.9)

Dissatisfied 64 (47.8) 67 (42.1) 13 (52.0) 144 (45.3) 4(3.1) 16 (11.8)  1(4.3) 21(7.3)

Very dissatisfied 4 (3.0) 9(5.7) 3(12.0) 16 (5.0) 3(2.3) 0(0.0) 1(4.3) 4(1.4)

Missing 0 (0.0) 1(0.6) 1(4.0) 2 (0.6) 0(0.0) 0(0.0) 0 (0.0) 0(0.0)

Total 134 159 25 318 129 136 23 288
Investigator global satisfaction with treatment, n (%)

Very satisfied 3(2.1) 6 (3.8) 0(0.0) 9(2.8) 46 (35.7) 51 (37.5) 10(43.5) 107 (37.2) <0.001

Satisfied 2 (1.5) 11 (6.9) 0(0.0) 13 (4.1) 55(42.6) 52(38.2)  9(39.1) 116 (40.3)

Neither satisfied nor dissatisfied 56 (41.8) 49 (30.8) 4 (16.0) 109 (34.3) 22 (17.1) 24 (17.6) 2(8.7) 48(16.7)

Dissatisfied 71 (53.0) 87 (54.7) 17 (68.0) 175 (55.0) 5(3.9) 9 (6.6) 1(4.3) 15 (5.2)

Very dissatisfied 2(1.5) 6 (3.8) 4 (16.0) 12 (3.8) 0 (0.0) 0 (0.0) 1(4.3) 1(0.3)

Missing 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(0.8) 0(0.0) 0 (0.0) 1(0.3)
*Based on McNemar-Bowker Test for total. P values for dose stratification could not be computed due to small sample. ICS Inhaled corticosteroid
TABLE 4
Logistic regression model for predictors of asthma control at week 8
Variables included in model OR 95% CI SE P
Montelukast in combination with ICS dose group

Low ICS dose (reference) 1.00 - - -

Moderate versus low ICS dose 0.652 0.334-1.274 0.222 0.211

High versus low ICS dose 0.240 0.083-0.696 0.130 0.009
Body mass index, kg/m? 0.954 0.913-0.998 0.022 0.040
Patient smoking (yes versus no) 0.353 0.185-0.676 0.117 0.002
Viral infection as primary trigger of exacerbation (yes versus no) 0.382 0.180-0.811 0.147 0.012
Allergy to animal as primary trigger of exacerbation (yes versus no) 0.279 0.101-0.773 0.145 0.014
Seasonal allergy as primary trigger of exacerbation (yes versus no) 0.230 0.071-0.745 0.138 0.014
Asthma controlled at baseline based on Asthma Control Questionnaire score (yes versus no) 10.26 2.349-44.776 7.712 0.002

ACQ Asthma Control Questionnaire; ICS Inhaled corticosteroids

impact of asthma on a patient’s life increases when asthma symp-
toms are not adequately controlled (15). The goals of asthma
therapy are to achieve control of asthma symptoms by maintaining
normal pulmonary function, preventing chronic symptoms and
recurrent exacerbations, and providing optimal pharmacotherapy
with minimal or no adverse events (5).

It should be noted that current guidelines recommend switch-
ing from ICS monotherapy to a single inhaler containing an ICS/
LABA (2). Montelukast offers an additional treatment option in
adult asthma; when added to an ICS, it has been demonstrated to
be as effective as a LABA in patients previously uncontrolled on
fluticasone (16). The findings of the present study further support
the use of montelukast for patients who do not respond, or who are
not satisfied or are noncompliant with ICS monotherapy.

In the present study, once-daily, orally administered montelukast
as an add-on to a low-, moderate- or high-dose ICS was effective in
achieving control or significant reduction of asthma symptoms
within eight weeks of treatment for patients who had uncontrolled
symptoms with ICS monotherapy. Both physician and patient satis-
faction with montelukast add-on therapy were also significantly
increased compared with baseline ICS treatment.

In the current study, the predictors for achieving asthma con-
trol with montelukast as an add-on to an ICS have also been
identified as risk factors for asthma (17-19). Although montel-
ukast add-on therapy was effective in controlling asthma symp-
toms in the patients treated with low-, moderate- and high-dose
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ICS, those treated with high-dose ICS had decreased odds of
achieving control. This is compatible with previous studies of
patients with mild asthma in which higher therapeutic effective-
ness was observed in patients with lower asthma severity and lower
treatment levels (20). This has important implications for patient
care and may support the use of add-on montelukast therapy in the
management of patients with mild asthma.

Overall, montelukast once-daily was well tolerated and safe
during the eight-week treatment period of the study. The adverse
events that occurred were predominantly mild and resolved with
no long-term effects. There were no treatment-related serious
adverse events reported.

Potential weaknesses of the present study include the single-
cohort design without a parallel control group. The aim of the
study, however, was to assess the effectiveness of montelukast as an
add-on to ICS in patients who were either not controlled, non-
compliant or not satisfied with ICS monotherapy. In day to day
practice, any of these scenarios would be an invitation to consider
changing current treatment. Therefore, the relevant question is
whether the addition of montelukast can improve asthma control
in these patients and how it compares to alternative approaches.
In addition, from a methodological perspective, the baseline (pre-
treatment) status of these patients provides the control for the
evaluation of effectiveness. Another potential weakness of the
study is the open-label design. However, this is necessary for emu-
lating a real-life setting in which blinding of treatment used is not

9A



FitzGerald et al

applicable. In addition, the study period was relatively short, and
long-term effects on asthma control and especially asthma exacer-
bations could not be reliably measured.

The strengths of the current study include the high potential
for generalization of the study results to the Canadian target popu-
lation; this was achieved by enrolling patients from a representa-
tive sample of Canadian general practitioners and family physicians.
The use of standardized and validated questionnaires to assess the
severity of asthma enhanced the internal validity of the study and
allowed direct comparison of the results to those obtained in other
clinical trials. By using less stringent inclusion criteria, in compari-
son to those employed in controlled clinical trials, and by includ-
ing in the analysis all patients regardless of their compliance and
adherence to the protocol, the results are more generalizable to the
real-life settings compared with randomized, controlled trials.
Finally, the logistic regression analysis assessing predictors of
response to treatment identified known risk factors as significant
factors associated with improved response to treatment. This
observation further validates the results of the study and its rel-
evance to the general target populations of asthma patients not
responding to ICS monotherapy.

Montelukast add-on therapy is an effective and well-tolerated
alternative to ICS treatment monotherapy in adults with asthma
who are uncontrolled or unsatisfied with current ICS therapy.
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