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Comparison of Montelukast and Pseudoephedrine
in the Treatment of Allergic Rhinitis
Samantha M. Mucha, MD; Marcy deTineo, BSN; Robert M. Naclerio, MD; Fuad M. Baroody, MD

Objective: To compare montelukast sodium and pseu-
doephedrine hydrochloride in the treatment of seasonal
allergic rhinitis.

Design: A 2-week, parallel, randomized, double-blind
study with rolling enrollment.

Setting: Tertiary care medical center.

Patients: A total of 58 adult subjects with ragweed al-
lergic rhinitis as documented by positive findings on a
skin test to ragweed and history of symptoms during pre-
vious seasons.

Interventions: After recording their own baseline na-
sal symptoms, nasal peak inspiratory flow (NPIF), and
diurnal and nocturnal rhinoconjunctivitis quality of life
(QOL) scores, subjects were randomized to receive daily
morning oral doses of either pseudoephedrine hydro-
chloride (240 mg) or montelukast sodium (10 mg) for 2
weeks. They recorded their nasal symptoms and NPIF
twice daily during this time, and at the end of the study,
they completed another QOL questionnaire and 2 toler-
ability profiles.

Main Outcome Measures: Nasal symptoms, NPIF,
QOL scores, and tolerability profiles.

Results: Both active treatments resulted in significant
improvements from baseline in all symptoms of allergic
rhinitis as well as in all the domains of the QOL ques-
tionnaires. When changes from baseline were com-
pared between treatments, there were no significant dif-
ferences except in the symptom of nasal congestion, for
which pseudoephedrine was more effective than mon-
telukast. Both treatments resulted in a significant in-
crease in NPIF over baseline with no significant differ-
ence between treatments. Both drugs were well tolerated
with no differences in the tolerability profiles between
treatments.

Conclusions: Pseudoephedrine and montelukast are
equivalent in improving symptoms and QOL and in-
creasing nasal airflow in patients with seasonal allergic
rhinitis. The lack of the usual adverse effects in the pseu-
doephedrine group is ascribed to morning dosing.
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A PPROXIMATELY 40 MILLION

people in the United
States have allergic rhini-
tis.1 Not only does allergic
rhinitis cause the well-

known symptoms of sneezing, rhinor-
rhea, itchy nose and throat, and nasal
congestion, but it also leads to adverse
effects on sleep, specifically daytime som-
nolence and decreased productivity, and
has a negative impact on patients’ quality
of life (QOL).2,3 The most bothersome
and most difficult to control symptom of
allergic rhinitis is nasal congestion, which
is due to pooling of blood in the cavern-
ous sinusoids and a subsequent reduction
in the airway lumen in response to aller-
gic stimulation.

Blocking histamine has traditionally
been the target of therapeutic interven-
tion, and thus multiple antihistaminic

agents are available for the treatment of al-
lergic rhinitis. Because these agents have
not been especially successful in address-
ing the nasal congestive response of the
allergic state, they have been coupled with
�-adrenoceptor agonists to help control the
symptom of stuffy nose. Other treat-
ments, such as intranasal steroids, are also
more effective in controlling nasal con-
gestion than antihistamines. The only oral
�-adrenoceptor agonist currently avail-
able is pseudoephedrine hydrochloride,
which causes vasoconstriction, physiologi-
cally antagonizing the effects of multiple
vasodilator mediators and resulting in de-
creased nasal congestion.4 Despite its wel-
come decongestant effect, pseudoephed-
rine has an undesirable adverse effect
profile that includes insomnia and ner-
vousness in a proportion of the patients
who receive it.5
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Montelukast sodium, a cysteinyl leukotriene recep-
tor antagonist, is approved for the treatment of seasonal
allergic rhinitis. Leukotrienes are one of the main in-
flammatory mediators released during the body’s reac-
tion to allergen exposure. They are produced from ara-
chidonic acid via the 5-lipoxygenase pathway and include
LTC4, LTD4, and LTE4.6 They are released by many in-
flammatory cells, including eosinophils, mast cells, mono-
cytes, basophils, and neutrophils.7-9 Their importance in
the nasal allergic response has been suggested because
of several observations: (1) they are recovered in nasal
secretions after nasal allergen challenge and during the
occurrence of seasonal symptoms10,11; (2) nasal chal-
lenge with LTD4 in patients with allergic rhinitis was
shown to lead to increased secretions and an increase in
nasal airway resistance, to increase superficial blood flow
as determined by laser Doppler flow cytometry, and to
produce a stronger congestive response than hista-
mine12,13; (3) the cysLT1 receptor for leukotrienes has been
identified in the nasal mucosa on a variety of inflamma-
tory cells14; and (4) leukotriene receptor antagonists such
as montelukast have been shown to be effective in re-
lieving all the symptoms of seasonal allergic rhinitis
(sneezing, itching, and rhinorrhea in addition to nasal
congestion) when compared with placebo.15-17

The leukotrienes are thought to play a critical role in
the development of nasal congestion by increasing vas-
cular permeability and pooling of blood in the cavern-
ous sinusoids and leading to narrowing of the nasal air-
way. Thus, we were interested in comparing 2 agents used
for the treatment of allergic rhinitis and, in particular,
nasal congestion associated with the disease. Mon-
telukast would provide relief by specific mediator an-
tagonism and possibly by decreasing the recruitment of
inflammatory cells such as eosinophils, which can re-
lease additional inflammatory mediators; pseudoephed-
rine works by physiologic antagonism and constriction
of the nasal vasculature.

We hypothesized that both montelukast and pseudo-
ephedrine would be beneficial in the treatment of nasal
congestion and would therefore be equivalent in the
control of that symptom. We also hypothesized that
montelukast would have additional beneficial effects,
including relief from sneezing, rhinorrhea, and nasal
itching. We were also interested in comparing the
adverse effect profiles of these 2 treatments, presuming
that pseudoephedrine would have undesirable effects
on sleep, while montelukast would not. We, therefore,
performed a study to compare montelukast with pseu-
doephedrine for the treatment of ragweed seasonal
allergic rhinitis.

METHODS

STUDY DESIGN

We performed a 2-week, parallel, randomized, double-blind,
single-center study in patients with ragweed seasonal allergic
rhinitis. After an initial screening with a skin puncture test and
a nasal symptom questionnaire, qualified volunteers were
asked to complete the Rhinoconjunctivitis Quality of Life
Questionnaire (RQLQ)18 as well as the Nocturnal RQLQ

(NRQLQ)19 and a tolerability profile. Participants were then
randomized to receive either of 2 active treatments for 2
weeks: 10 mg of montelukast sodium (Singulair; Merck & Co
Inc, Whitehouse Station, NJ) or 240 mg of sustained-release
pseudoephedrine hydrochloride (Sudafed 24 Hour; Pfizer Inc,
New York, NY) once daily in the morning (Figure 1). All
participants received a medication bottle containing white cap-
sules to be taken each morning. The capsules contained either
of the 2 agents and looked alike such that the patients were
blinded to the study drug. The bottles were labeled with
patient code numbers, and the investigator assigned patients in
a sequential randomized fashion to a study code number in
groups of 4.

Patients were instructed to keep a diary of daily symptoms,
nasal peak inspiratory flow (NPIF) meter readings, and medi-
cation use during the study. They recorded the severity of sneez-
ing, rhinorrhea, itchy eyes and/or nose, and nasal congestion
for the past 12 hours twice daily, recorded in the morning be-
fore taking the study medication and in the evening before go-
ing to bed. They also recorded the best of 3 NPIF values taken
at the time the symptoms were recorded and their intake of study
medication. The patients returned after 2 weeks for their final
visit, during which the diaries were collected and they were asked
to complete another RQLQ and NRQLQ and 2 tolerability pro-
files. Baseline symptoms and NPIF measurements were re-
corded for 2 days at the beginning of the study before the pa-
tients started taking their assigned medications. Written
informed consent was obtained from all participants before en-
rollment, and the study was approved by the institutional re-
view board at the University of Chicago.

PATIENTS

Healthy adults between the ages of 18 and 45 years with rag-
weed seasonal allergic rhinitis were recruited between August
18 and September 12, 2003, the fall ragweed season in Chi-
cago. All patients had a positive finding on a skin test to rag-
weed antigen extract and at least a 2-year history of allergy symp-
toms during the ragweed season. Patients requiring daily
medications (with the exception of birth control pills, acet-
aminophen, and medroxyprogesterone acetate) and pregnant
or lactating women were excluded from the study. A urine preg-
nancy test was performed on all female participants prior to
enrollment. Patients were also excluded if they had used sys-
temic glucocorticosteroids in the past 30 days, intranasal ste-
roids in the past 2 weeks, oral antihistamines or deconges-
tants in the past 7 days, or topical antihistamines or
decongestants in the past 24 hours.

10-mg Montelukast Sodium

240-mg Pseudoephedrine Hydrochloride

Active Treatment

14 Days2 Days
RQLQ

NRQLQ
Tol 1

RQLQ
NRQLQ
Tol 1
Tol 2

Symptoms
NPIF

Symptoms
NPIF

EndBaseline

Figure 1. Schematic of study design and procedures performed during each
portion of the study. Both treatments were daily oral doses given in the
morning. RQLQ indicates rhinoconjunctivitis quality of life questionnaire;
NRQLQ, nocturnal RQLQ; Tol, tolerability profile; NPIF, nasal peak inspiratory
flow.
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POLLEN COUNTS

Pollen counts for the Chicago area were obtained from the Na-
tional Allergy Bureau Pollen and Mold Report Certified Count-
ing Station in Melrose Park, Ill.

QOL QUESTIONNAIRES

The RQLQ is a research-validated measure of a patient’s QOL.
It includes domains that measure nasal and eye symptoms and
domains that quantitate generic QOL measures such as activ-
ity, sleep, nonnose and noneye symptoms, and practical and
emotional measures. Patient responses were recorded on a scale
of 0 to 6, with lower scores indicating a better QOL. The over-
all domain score reflects the average of all domain scores.
Changes of 0.5 or more in the overall domain score have been
demonstrated by Juniper and Guyatt18 to be clinically rel-
evant, as evaluated by a survey of patients with allergic rhini-
tis. The NRQLQ is recorded in the same manner as the RQLQ.
The domains quantitate generic nighttime measures (sleep prob-
lems, sleep time problems, waking symptoms, and practical
awake symptoms).19

SYMPTOM DIARY CARD

Patients recorded their symptoms twice daily, before taking their
medication in the morning and before going to bed in the
evening. Scores were reflective of symptoms over the previous
12 hours. Symptoms of sneezing, rhinorrhea, itchy eyes and/or
nose, and nasal congestion were scored on a scale of 0 to 3 (0,
no symptoms; 1, mild symptoms; 2, moderate symptoms; and
3, severe symptoms). The morning and evening individual symp-
toms were analyzed separately. Furthermore, the morning in-
dividual symptoms were added to the evening individual symp-
toms on each of the baseline and treatment days, and these total
scores were also analyzed. Total symptom scores consisted of
the sum of all 4 individual symptom scores and were also evalu-
ated separately for the morning and evening as well as the sum
of the morning and evening recordings for each day. The high-
est possible combined total symptom score was 24.

NASAL PEAK INSPIRATORY FLOW

Nasal air flow was objectively measured in liters per minute
by use of the In-Check Peak Inspiratory Flow Meter (Ferraris
Medical Inc, Orchard Park, NY). Patients were instructed on
using the flow meter at their first visit by laboratory person-
nel. They obtained 3 readings at the times they reported their
symptoms and recorded the best flow measured in the diaries.
Like for symptoms, the morning and evening values of NPIF
were evaluated separately, and the sum of the flows obtained
in the morning and evening of each day were also compiled
and analyzed.

BASELINE MEASUREMENTS

The first RQLQ and NRQLQ results served as baseline values.
Symptoms and NPIF measurements were recorded twice daily
throughout the study. On the day of enrollment into the study,
patients were given their medication and instructed not to start
taking it until after recording symptoms and NPIF scores for 2
mornings and 2 evenings, which would serve as the baseline
measurements. Patients were to start taking their study medi-
cation after recording the third set of morning symptoms and
NPIF scores and to fill in the diaries throughout the 14 days of
study medication intake.

TOLERABILITY PROFILES

Two types of tolerability profiles were administered in the form
of questionnaires. In the first, patients were asked how much
they were bothered by several symptoms over the past week,
including headaches, insomnia, nausea, nervousness, dry cough,
sweating more than usual, dizziness, dry mouth, agitation, anxi-
ety, heartburn, tenseness, restlessness, upset stomach, swol-
len ankles, throat irritation, diarrhea, dryness of nose, fatigue,
and heart palpitations or racing heartbeat. The possible re-
sponses were as follows: 0, not at all bothered; 1, a little both-
ered; 2, moderately bothered; 3, quite a bit bothered; and 4,
extremely bothered. We arbitrarily divided the responders as
having the symptom if their responses were 2, 3 or 4, and as
not having the adverse effect if their responses were 0 or 1. This
profile was administered at initiation and after 2 weeks of treat-
ment.

The second tolerability profile consisted of a set of 4 ques-
tions and was administered once at the end of the study. The
questions and respective response options were as follows:

1. Overall, how would you rate the level of bother that you ex-
perienced from side effects of your study medication?

Responses ranged from 1 (not bothered by adverse effects)
to 10 (extremely bothered by adverse effects).

2. Overall, how would you rate your satisfaction with relief of
nasal congestion (stuffy nose)?

Responses ranged from 1 (very dissatisfied—no relief of con-
gestion) to 10 (very satisfied—complete relief of congestion).

3. Overall, how would you rate your satisfaction with relief of
symptoms of allergic rhinitis (including runny nose, sneez-
ing, and itchy eyes)?

Responses ranged from 1 (very dissatisfied—no relief of
symptoms) to 10 (very satisfied—complete relief of symp-
toms).

4. Overall, considering the level of relief of symptoms as well
as the bother from side effects, how satisfied were you with your
study medication?

Responses ranged from 1 (very dissatisfied) to 10 (very sat-
isfied).

STATISTICAL ANALYSIS

The RQLQ and NRQLQ data were normally distributed and ana-
lyzed by parametric statistics, with the data depicted as
mean±SEM. The symptom and NPIF data were not normally
distributed and were analyzed by use of nonparametric statis-
tics, with data depicted as medians.

The primary end point was NPIF, and secondary end points
were symptom scores, QOL questionnaire findings, and toler-
ability profiles. The equivalence of the 2 drugs with respect to
the end points was evaluated. To achieve that, we calculated
changes over baseline for NPIF, symptom scores, and QOL do-
mains and compared them between the 2 treatments. We also
evaluated whether treatment with each of the agents resulted
in a significant improvement from the pretreatment baseline
after 2 weeks of therapy.

Each domain of the RQLQ and NRQLQ contained several
questions, and the average score obtained for the responses was
analyzed. The overall domain is the average of all individual
domains for each patient. A paired t test was used to compare
the scores for each domain between visit 1 (baseline) and visit
2 (after treatment) to evaluate the effect of treatment within
each study group. A nonpaired t test was used to compare the
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baseline and after-treatment scores of the RQLQ and NRQLQ
between the 2 groups. The change from baseline in each do-
main (visit 2 minus visit 1 scores) between the 2 treatment
groups was also compared with a nonpaired t test.

Daily median values (morning plus evening) were calcu-
lated for each of the 4 symptoms recorded and for total daily
symptoms as well as for NPIF. A Wilcoxon signed-rank test was
first used to compare the baseline symptoms and NPIF scores
within groups. If there were no significant differences be-
tween the baseline measurements obtained at day 1 and day 2,
the average of the 2 baseline days was used for further analy-
sis. The Wilcoxon signed-rank test was then used to compare
the average baseline symptoms and NPIF scores with those re-
corded during each day of treatment. Comparison of symp-
toms and NPIF scores between groups at each time point was
performed with a Mann-Whitney U test. The same analysis was
performed separately for the symptoms and NPIF measure-
ments obtained in the morning and those obtained in the
evening. For the equivalence analysis, we calculated the total
change from baseline for the 14 days of each treatment and com-
pared these by Mann-Whitney U test.

For the first tolerability profile, the number and percentage
of subjects with and without each specified symptom was calcu-
lated, and the change in these percentages between visits 1 and 2
was evaluated by using the �2 test for each study drug. We then
compared the proportion of subjects with and without symp-
toms on the exit visit between the 2 treatments using the same
test. For the second tolerability profile, the median score was com-
puted for the answer to each of the 4 questions obtained at the
exit visit, and these scores were compared between drug treat-
ments using the Mann-Whitney U test.

The �2 test was performed using the Georgetown Univer-
sity �2 calculator (http://www.georgetown.edu/faculty/ballc
/webtools/web_chi.html), and all other statistical tests were per-
formed using SPSS 12.0 for Windows (SPSS Inc, Chicago, Ill).
For all statistical tests, P�.05 was considered significant.

We based our determination of sample size on a previous study
by our research group in which the effects of an intranasal ste-
roid (budesonide) on NPIF in seasonal allergic rhinitis were com-
pared with those of an antihistamine (desloratadine).20 In that
study, 30 patients were enough to detect a significant difference
in NPIF between the 2 treatments with a power of 0.8 with �=.05.
For the present study, we presumed that the same number of sub-
jects would be appropriate to detect a difference, if present, be-
tween the 2 treatments compared herein.

RESULTS

The Chicago ragweed pollen count for the enrollment pe-
riod of the study was typical for the fall allergy season
(Figure 2). Patients were enrolled during active rag-
weed pollination. Sixty-one patients were enrolled in the
study. Three patients from the pseudoephedrine group
dropped out because of noncompliance with the study
protocol. Thirty patients in the montelukast group and
28 patients in the pseudoephedrine group completed the
study. The demographic characteristics of age, sex, and
race, as well as skin-prick test reactivity as measured by
wheal size, showed no significant differences between the
2 treatment groups (Table 1).

RHINOCONJUNCTIVITIS QOL

The RQLQ data analysis showed the 2 treatment groups
to be similar at baseline for all domains. To assess equiva-

lence of the treatments, we compared the change be-
tween the scores at visits 1 and 2 (visit 2 scores minus
visit 1 scores) between the 2 agents. There were no sig-
nificant differences between treatments for any of the
RQLQ domains.

When visit 1 and visit 2 scores were compared within
each treatment group, there was a significant decrease
in scores after both treatments in all domains (P�.02),
which suggests that both treatments had a positive im-
pact on patients’ QOL (Figure 3). When visit 2 scores
were compared between the groups, only the nonnose/
noneye and emotional domains showed a significant dif-
ference, with the pseudoephedrine group having a lower
score than the montelukast group (P�.02). The overall
QOL scores were significantly improved after both treat-
ments and were similar at baseline and at visit 2 be-
tween the 2 groups. The improvement of the overall QOL
scores after both treatments was more than 0.5, which
suggests that the improvement was clinically relevant in
addition to being statistically significant.

NOCTURNAL RHINOCONJUNCTIVITIS QOL

The NRQLQ data analysis showed the 2 treatment groups
to be similar at baseline in all individual domains except
for the practical awake symptoms domain, for which the
group taking pseudoephedrine had a lower score (bet-
ter QOL) than the montelukast group (P=.05). The treat-
ments were equivalent because the change from base-
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Figure 2. Ragweed pollen count for the 2003 season and the number of
study patients enrolled on each study date.

Table 1. Patient Demographics*

Characteristic
Montelukast

Sodium
Pseudoephedrine

Hydrochloride

Race
White 23 19
African American 5 6
Latino 0 1
Asian 1 2
Other 1 0

Sex, F/M 17/13 11/17
Age, mean ± SD, y 29.8 ± 7.2 30.1 ± 7.7
Wheal size, mean ± SD, mm 11.6 ± 2.9 11.1 ± 1.9

*Unless otherwise indicated, data are reported as number of patients.
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line in the overall nocturnal QOL domain was not different
between the 2 treatments. Furthermore, when the changes
between visits 1 and 2 were compared, there were no sig-
nificant differences between the 2 treatment groups in
any of the individual domains. When visit 1 scores were
compared with visit 2 scores within each treatment group,
there was a significant reduction of scores (and thus im-
provement in QOL) after both treatments for all indi-
vidual domains (P�.01). When visit 2 scores were com-
pared between groups, there were no significant
differences between the 2 treatments except in the sleep
time problems domain and the practical wake symp-
toms domain, with the pseudoephedrine group having
a better score than the montelukast group (P=.02). When
the overall nocturnal QOL domain was evaluated, both
treatments had similar scores at baseline and led to sig-
nificant reductions and thus improvements in QOL at visit
2 (P�.01). When comparing the visit 2 scores between
treatments, we found that the pseudoephedrine group had
better scores than the montelukast group (P=.02).

DAILY SYMPTOM SCORES

There were no significant differences between the aver-
age baseline scores in either treatment group. When com-

paring the change from average baseline between the
groups (the sum of the change from baseline for each ac-
tive treatment day), we found no significant difference
between montelukast (median score, −48; range, −254
to 72) and pseudoephedrine (median score, −63; range,
−233 to 95) (P=.10). Total symptom scores on each treat-
ment day were compared with the average baseline score
within each treatment group (Figure 4). There was a
significant reduction in total symptom score compared
with baseline on all treatment days in the pseudoephed-
rine group (P�.001). For the montelukast group, all treat-
ment days showed a significant decrease in total symp-
tom score when compared with baseline, except for
treatment day 1 (P�.01). When each treatment day was
compared between groups, there was a significant dif-
ference between the 2 treatments at days 1 and 3, favor-
ing pseudoephedrine (P�.03).

When individual symptoms of sneezing, rhinorrhea,
itchy eyes and/or nose, and nasal congestion were evalu-
ated separately, there were no significant differences be-
tween groups at baseline for any of the symptoms. When
the total change from baseline was compared between
groups to evaluate the equivalence of the 2 treatments,
the only symptom to be significantly different between
treatment groups was nasal congestion, with pseudo-
ephedrine having a larger change from baseline, indicat-
ing a larger improvement in this symptom after treat-
ment, as detailed in Table 2 and illustrated in Figure 5.
When comparing the scores on the different treatment
days with the average of the baseline scores, we found
that both treatments led to significant improvements over
baseline in all individual symptoms on almost all treat-
ment days with a few exceptions. There were no differ-
ences in sneezing or rhinorrhea between the 2 treat-
ment groups for any treatment day. For itchy eyes and/or
nose, there were significant differences between the groups
for treatment days 1, 2, and 3, with the pseudoephed-
rine group having the lower symptom scores (P�.05).
For nasal congestion, treatment days 5 and 7 were sig-
nificantly different between the 2 treatment groups, with
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pseudoephedrine having the lower symptom scores
(P�.05).

NASAL PEAK INSPIRATORY FLOW

The total change from baseline was compared between the
2 treatment groups, and there was no significant differ-
ence between the patients treated with montelukast (me-
dian flow, 265 L/min; range, −1170 to 2690 L/min) and
those treated with pseudoephedrine (median flow, 407.5
L/min; range, −1120 to 2285 L/min). The baseline NPIF
was also compared with the NPIF obtained during each
treatment day within each group (Figure 6). There was
a significant increase in total NPIF (morning plus evening
measurements) from baseline for all treatment days in the
patients treated with pseudoephedrine, and for all treat-
ment days except 1, 3, 4, and 7 in the montelukast group
(P�.05). When the time points were compared between
treatment groups, there were no significant differences at
any time point, including baseline.

These results are for total symptoms and NPIF, that
is, the sum of scores and nasal flows obtained during the
morning (24 hours after intake of study medication and
just before the next dose was administered) and at the
end of the day, 12 hours after administration of treat-
ment. When the symptoms and NPIF measures ob-
tained in the morning and the evening of each day were
analyzed independently, similar trends were seen with
improvements at most treatment days over baseline for
each of the treatments. However, the improvements
tended to be slightly greater compared with baseline and
more consistent for each of the treatment days in the scores
obtained at the end of the day (12 hours after the medi-
cation intake) compared with those obtained in the morn-
ing, 24 hours after the treatment was administered.

TOLERABILITY PROFILES

The results of the first tolerability profile are summa-
rized in Table 3. The percentages of subjects with any
given symptom varied between the groups, but a trend
for a decrease in symptoms after both treatments was seen.
This decrease was significant between the visits for head-
ache, insomnia, dry cough, dry mouth, anxiety, heart-
burn, restlessness, and throat irritation (P�.05) for the
patients taking montelukast, and for restlessness and fa-
tigue (P�.05) for the patients taking pseudoephedrine.
Despite randomization, there was a tendency to have fewer
patients with the described symptoms before initiation

of treatment in the pseudoephedrine group. When the
percentages of subjects in each group were compared,
there were no significant differences.

The second tolerability profile included 4 questions.
When the patients were asked how much they were both-
ered by the adverse effects of study medication, the me-
dian response was 1.5 (range, 1-7) for the patients taking
montelukast and 2.0 (range, 1-7) for the patients taking
pseudoephedrine, which suggests lack of bother by the ad-
verse effects for both drugs. When they were asked to rate
satisfaction with relief of nasal congestion, their median
response was 6.0 (range, 1-10) for both groups, reflect-
ing slightly above average satisfaction. When asked to rate
satisfaction with the relief of the symptoms of allergic rhi-
nitis, the median response was 5.0 (range, 1-10) for mon-
telukast and 7.0 (range, 1-10) for pseudoephedrine, re-
flecting slightly more satisfaction with pseudoephedrine.
Finally, in response to the question of overall satisfaction
including relief of symptoms and bother from adverse ef-
fects, the responseswere6.0 (range,1-10) formontelukast
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Figure 5. Total change from baseline in total nasal congestion symptom
score. Individual data points are depicted with the horizontal bars
representing medians. Pseudoephedrine hydrochloride led to more reduction
of this symptom from baseline than montelukast sodium (P=.01).
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Figure 6. Nasal peak inspiratory flow (NPIF). B indicates the average
baseline measurement for the 2 baseline days. Asterisk indicates P�.05 vs
respective average baselines; dagger, both groups had a significant
improvement on that treatment day (P�.05).

Table 2. Change in Individual Symptoms
During Active Treatment*

Symptom
Montelukast

Sodium
Pseudoephedrine

Hydrochloride P Value

Sneezing −13 (−58 to 25) −16 (−64 to 21) .79
Runny nose −7 (−67 to 45) −16 (−61 to 24) .12
Itchy eyes and/or nose −21 (−55 to 24) −18 (−81 to 38) .68
Nasal congestion −9.5 (−81 to 14) −24 (−53 to 15) .01

*Values are expressed as median change from baseline (range).
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and7.0(range,1-10) forpseudoephedrine, reflectingmore
thanaverageoverallsatisfaction.Noneoftheresponsescores
were significantly different between study groups.

COMMENT

Leukotriene receptor antagonists are an effective treat-
ment for the symptoms of seasonal allergic rhinitis. Pseu-
doephedrine is a potent decongestant that is often com-
bined with antihistamines to treat seasonal allergic rhinitis.
Pseudoephedrine has stimulant properties that can inter-
fere with sleep.5 The present study was performed to in-
vestigate the hypothesis that both montelukast and pseu-
doephedrine would be beneficial in the treatment of nasal
congestion but that montelukast would have additional
beneficial effects including improvement of sneezing, rhi-
norrhea, and nasal itching. We also hypothesized that pseu-
doephedrine would have adverse effects on sleep while
montelukast would not. We therefore compared these 2
treatments during the 2003 ragweed allergy season in Chi-
cago using a randomized, double-blind, parallel study de-
sign. Contrary to our hypothesis, pseudoephedrine and
montelukast were equivalent in improving daytime and
nocturnal measures of QOL and all symptoms of allergic
rhinitis, including nasal congestion, without much differ-
ence in the adverse effect profile.

If one examines the data obtained from measuring the
total change from baseline in the objective measure of
nasal airflow, NPIF, 30 patients are enough to detect a
significant difference in NPIF between the 2 treatments
with a power of 0.8 with �=.05. This estimate is ob-

tained assuming normal distribution of the data and the
use of parametric statistics. The NPIF data, however, are
not normally distributed and are usually analyzed using
nonparametric statistics. Similar power calculations are
more difficult using nonparametric statistics but would
likely yield similar results, thus making us confident that
our conclusions are valid.

The improvement in the subjective measure of nasal con-
gestion in the montelukast group parallels previous re-
ports in the literature.16,17 These results suggest the utility
of this agent in the relief of nasal congestion in keeping with
the reported role of leukotrienes in the genesis of this symp-
tom. The efficacy of pseudoephedrine in controlling nasal
congestion was also expected because this agent exerts ef-
ficacy via its vasoconstrictor effect. When the nasal con-
gestion score was analyzed, pseudoephedrine showed su-
perior improvement over montelukast. When the objective
measure of nasal congestion (NPIF) was examined, pseu-
doephedrine and montelukast were equivalent in control-
ling this parameter. The discrepancy between results ob-
tained using subjective and objective measures of nasal
congestion are not surprising in view of the often poor cor-
relation between these 2 measures of the same symptom.
This is the first report that we are aware of that shows an
objective and significant improvement of NPIF over base-
line in patients with seasonal allergic rhinitis treated with
montelukast. This is probably related to the antagonism
of leukotrienes, which are important contributors to the
restriction of nasal airflow in allergic rhinitis.

We were surprised by the efficacy of pseudoephedrine
in controlling symptoms such as sneezing, rhinorrhea, and

Table 3. Results of Tolerability Profile 1*

Adverse Effect

Montelukast Sodium
n = 30

P Value†

Pseudoephedrine
Hydrochloride

n = 28

P Value†V1 V2 V1 V2

Headache 16 (53) 8 (27) �.05 11 (39) 6 (21) NS
Insomnia 12 (40) 5 (17) �.05 11 (39) 6 (21) NS
Nausea 3 (10) 2 (7) NS 1 (4) 0 NS
Nervousness 8 (27) 3 (10) NS 2 (7) 1 (4) NS
Dry cough 9 (30) 2 (7) �.03 8 (29) 3 (11) NS
Excess sweating 4 (13) 2 (7) NS 4 (14) 4 (14) NS
Dizziness 7 (23) 2 (7) NS 1 (4) 1 (4) NS
Dry mouth 16 (53) 8 (27) �.05 11 (39) 7 (25) NS
Agitation 10 (33) 4 (13) NS 4 (14) 2 (7) NS
Anxiety 10 (33) 3 (10) �.05 4 (14) 1 (4) NS
Heartburn 5 (17) 0 �.03 3 (11) 2 (7) NS
Tenseness 12 (40) 6 (20) NS 5 (18) 1 (4) NS
Restlessness 13 (43) 5 (17) �.03 13 (46) 2 (7) �.001
Upset stomach 6 (20) 5 (17) NS 2 (7) 1 (4) NS
Swollen ankles 0 0 NS 1 (4) 0 NS
Throat irritation 15 (50) 7 (23) �.05 10 (36) 5 (18) NS
Diarrhea 3 (10) 2 (7) NS 0 0 NS
Nasal dryness 11 (37) 11 (37) NS 8 (29) 5 (18) NS
Fatigue 14 (47) 8 (27) NS 14 (50) 4 (14) �.01
Palpitations 2 (7) 2 (7) NS 0 1 (4) NS

Abbreviations: NS, not significant; V1, visit 1; V2, visit 2.
*Data are given as number (percentage) of patients reporting being moderately to extremely bothered by the adverse effect.
†Using the �2 test.

(REPRINTED) ARCH OTOLARYNGOL HEAD NECK SURG/ VOL 132, FEB 2006 WWW.ARCHOTO.COM
170

©2006 American Medical Association. All rights reserved.
 on October 6, 2007 www.archoto.comDownloaded from 

http://www.archoto.com


itching. Montelukast, on the other hand, has been shown
to have efficacy related to these symptoms.16,17 In one study,
pseudoephedrine was shown to decrease rhinorrhea dur-
ing the common cold, presumably related to its vasocon-
strictor properties.21 In the same study, pseudoephedrine
had no effect on the symptom of sneezing.

Inclinical studiesusingpseudoephedrine, someefficacy
in controlling sneezing, rhinorrhea, and itch has been re-
ported. These clinical studies primarily compared the effi-
cacy of pseudoephedrine with that of an antihistamine and
thecombinationproductandwereprimarilydesignedtoshow
superiorityof theantihistamine-decongestantcombination
productcomparedwith its individual components. In such
a study, Bronsky and colleagues22 compared the combina-
tionof10-mgloratadineand240-mgpseudoephedrinegiven
oncedaily to thatof10-mgloratadinegivenoncedaily,120-
mg pseudoephedrine given every 12 hours, and placebo in
a double-blind, placebo-controlled study in subjects with
seasonal allergic rhinitis. The results showed that the com-
binationproductwassuperior toeachof its individualcom-
ponents and placebo in the control of symptoms. Of inter-
est to the present findings is the efficacy of pseudoephed-
rine, when given alone, compared with placebo. When the
meanreductionfrombaseline inmeantotalnasalsymptoms
(sum of rhinorrhea, stuffiness, itching, and sneezing) was
examined, pseudoephedrine was significantly superior to
placebo at all study time points, namely, day 4, end point,
and overall. Thus, the study by Bronsky et al22 yielded re-
sultssimilartoourowninthatpseudoephedrinesignificantly
reduced nasal symptoms such as itching and sneezing.

In light of these reported beneficial effects of pseudo-
ephedrine compared with placebo, it is not surprising that
it was equivalent to montelukast in alleviating the symp-
toms of seasonal allergic rhinitis. Since the efficacy of mon-
telukast in controlling these symptoms is, in general, com-
parable to that of loratadine, an H1 antihistamine, we are
assuming that pseudoephedrine is exhibiting some effi-
cacy against sneezing, rhinorrhea, and itch. The reason
for that effect is not obvious. A possible explanation could
be that the subjects felt improvement in the most both-
ersome symptom of allergic rhinitis, nasal congestion,
when using pseudoephedrine, and consequently had a
globally positive impression of the treatment, and this
affected the other individual symptom scores in a posi-
tive manner in favor of the drug.

We used 2 different tolerability questionnaires to as-
sess potential adverse events associated with the treat-
ments. The first tolerability profile was administered be-
fore and after treatment, and the responses obtained before
treatment are probably reflective of the overall occurrence
of these symptoms in the general population as well as a
potential effect of the disease process, namely, seasonal al-
lergic rhinitis, on these symptoms. It is interesting to note
that the percentage of subjects who reported being both-
ered by these symptoms before treatment was quite high
for some of the symptoms, with percentages ranging from
40% to 55% for headache, dry mouth, insomnia, tense-
ness, restlessness, throat irritation, and fatigue. Unfortu-
nately, no comparative data are available in a matched
sample of subjects without allergic rhinitis to allow us to
make any conclusions as to the possible effects of the dis-
ease process itself in the genesis of these symptoms.

When evaluating the possible effects of the study drugs
on the generation of these symptoms using the 2 different
types of tolerability profile questionnaires, we found that
both treatmentswereclearly ratedas satisfactoryby thepa-
tients and that there were no differences in the tolerability
of thedrugtreatments. Indeed,whenthepercentageof sub-
jectswithspecificsymptomsbeforeandafter treatmentwith
pseudoephedrine was analyzed, there was no increase in
the symptoms typically associated with pseudoephedrine
administration, suchas insomnia,nervousness,drymouth,
agitation, anxiety, tenseness, restlessness, andpalpitations.
Furthermore, administration of pseudoephedrine did not
lead to worsening in the QOL sleep domain or any of the
domains of the nocturnal QOL questionnaire. In fact, all
the domains showed significant improvement over base-
lineafter2weeksof treatmentwithpseudoephedrine.This
is incontrastwithotherclinical studiesusing thisagent,22,23

most likely owing to its once-daily administration, which
has been shown to have less stimulant adverse effects than
more-than-once-daily dosing.24,25

Indeed, in a study of the pharmacokinetics of lorata-
dine and pseudoephedrine following administration as
single vs multiple doses, Kosoglou et al25 showed that af-
ter 10 days of administration to healthy male patients,
lower plasma concentrations were observed from 16 to
24 hours after dosing with the once-daily formulation (10
mg of loratadine and 240 mg of pseudoephedrine sul-
fate in an extended release core) compared with the twice-
daily formulation (5 mg of loratadine and 120 mg of pseu-
doephedrine sulfate with 60 mg in an immediate-
release coating and 60 mg in the barrier-protected core).
Thus, if there is a relationship between blood levels of
pseudoephedrine and insomnia, the once-daily prepa-
ration could explain the insignificant effect observed in
our study. In addition, the mean age of our subjects was
approximately 30 years, and it is possible that an older
cohort of subjects might have experienced more ad-
verse effects related to the administration of pseudo-
ephedrine.

In conclusion, our study shows equivalence in the con-
trol of seasonal allergic rhinitis of montelukast and pseu-
doephedrine administered once daily. In addition to effi-
cacy in the control of nasal symptoms and QOL measures,
montelukast provided similar improvement in NPIF when
compared with the vasoconstrictor pseudoephedrine. Fi-
nally, both medications were well tolerated, and pseudo-
ephedrine did not lead to any of its well-known stimu-
lant adverse effects, likely owing to its once-daily
administration in the morning and lower blood levels in
the later hours of the day closer to bedtime. It would be
interesting to design follow-up studies examining the phar-
macokinetics of pseudoephedrine administration (once vs
twice daily) and confirming the efficacy of this agent for
the many symptoms of allergic rhinitis that were seen in
this study. In sum, these agents appear equivalent for the
treatment of seasonal allergic rhinitis. A larger study may
have shown a difference in the adverse effect profile.
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