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Introduction 
Allergic rhinitis is the most common atopic disorder affecting 18% 

to 40% of adults worldwide, diagnosed by history, physical exam and 
objective testing [1]. According to the Allergic Rhinitis and its Impact 
on Asthma (ARIA) document it is classified by chronicity (intermittent 
or persistent), and severity which is based on symptoms and 
quality of life (mild, or moderate/ severe). The terms “seasonal” and 
“perennial” allergic rhinitis were previously categorized as allergic 
rhinitis by the clinically significant aeroallergen. Perennial allergic 
rhinitis is associated with year round and indoor allergens including 
mold spores, cockroaches, dust mite fecal particles, animal dander, 
and occupational exposure. Seasonal allergic rhinitis is commonly 
referred to as “hay fever”, developing during a defined pollen season, 
and is usually intermittent, as a result of allergic reactions to outdoor 
aeroallergens including mold spores, and pollens of trees, grasses, 
and weeds that depend on wind for cross-pollination. Commonly 
there is an overlap of “perennial” and “seasonal” symptoms in 
some geographic regions which has resulted in decreased use and 
confusion regarding these terms [2,3].

On physical examination, patients classically can have pale 
nasal mucosa with swollen, oedematous turbinate’s and clear nasal 
secretions (rhinorrhea). A thorough history and physical are sufficient 
to make a preliminary diagnosis and initiate treatment. Role of 
diagnostic nasal endoscopy and radiological investigation is important 
for assessing ventilation of sinuses, any polyp formation obstructing 
the osteomeatal complex and thus helping in making a decision for 
appropriate management of the case. Specific immunoglobulin E 
(IgE) antibodies can be demonstrated by either skin testing or in vitro 
radioallergosorbent (RAST) testing to which a person has become 
sensitized may be necessary in patients with difficult to treat allergic 
rhinitis [2-4].

Usually patients are made aware of the fact that allergic 
symptoms can be controlled and cure is only limited with fair 
chance of recurrence. Treatment of allergic rhinitis depends upon 
several factors. The first involves avoidance of implicated allergens. 
Unfortunately, the effort to appropriately reduce levels of indoor 
allergens is often too difficult for patients to accomplish and even 
more difficult is the prevention of exposure to outdoor allergens 
[3,4].

Drug therapy for allergic rhinitis should be guided by the type and 
severity of individual patient’s symptoms and should reduce nasal 
congestion, sneezing, and rhinorrhea over the course of the entire day 
and night and physician preferences [3,5]. Pharmacotherapy includes 
oral and intranasal H1 antihistamines, intranasal corticosteroids, oral 
and intranasal decongestants, intranasal anticholinergics, intranasal 
cromolyn and leukotriene receptor antagonists [2-4].

Antihistamines are effective in reducing pruritis, sneezing and 
watery rhinorrhea, and are a mainstay therapy for allergic rhinitis [6]. 
Although first generation antihistamines are generally more effective 
in controlling rhinorrhea compared with second generation antihis-
tamines, their use is markedly limited due to greater anticholinergic 
effects [7,8]. Second generation antihistamines have shown favour-
able effect on sleep in patients with allergic rhinitis [5,9,10] and are 
in general recommended for mild to moderate disease as first-line 
therapy, but not effective in nasal congestion [3].
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Abstract
Antihistamines are effective in reducing majority of symptoms of allergic rhinitis, but are ineffective for nasal 

congestion and nighttime symptoms. Montelukast have been found to provide quick relief. Comparison of Montelukast 
has been done with Antihistamines but data is limited. Hence, this study was done to compare the effectiveness of 
montelukast combined with levocetirizine once daily to levocetirizine alone for a 6-week treatment course of allergic 
rhinitis. In this randomized, open, parallel study, out of 102 patients were randomly assigned to receive montelukast 
and levocetirizine (treatment group) or levocetirizine alone (control group), 95 patients completed the entire 6 weeks 
of study. The primary outcome measure was the mean change of the total daytime nasal symptom score (PDTS) and 
secondary outcome measures were mean change of night time nasal, daytime eye and composite symptom (PNTS, 
PES, PCS). The change in total daytime nasal symptom, composite symptoms and nighttime nasal symptom scores 
was significantly (p<0.05) greater in montelukast and levocetirizine group than in levocetirizine alone group. The change 
in daytime eye symptom scores was comparable in both the groups but not statistically significant (p=0.94). Montelukast 
combined with levocetirizine was effective in reducing daytime, nighttime, composite and daytime eye symptom score 
as compared to levocetrizine alone.
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Montelukast serves a role in helping reduce symptoms of allergic 
rhinitis that are not controlled with antihistamines alone by com-
petitively and reversibly inhibits cysteinyl leukotrienes (CysLTs), spe-
cifically leukotrienes D4 (LTD4), theoretically decreasing congestion 
and stuffiness associated with allergic rhinitis [4]. Montelukast, as 
monotherapy has been effective in improving daytime and nighttime 
symptoms in patients with allergic rhinitis [3,11] and in comparison 
to antihistamines appear to have significantly better improvement in 
night time symptoms [12-14]. 

Hence, a combination therapy of montelukast with antihistamines 
could provide enhancing and complementary effects, thereby 
reducing both the daytime and night time symptoms effectively. 
Combination of levocetirizine with montelukast has shown a 
significant improvement in patients with allergic rhinitis. There was 
a significant improvement in both daytime and nighttime symptoms 
in patients on combination therapy as compared to placebo and 
giving both the drugs as monotherapy [15-17]. There are only limited 
studies available for the effect of combination therapy of montelukast 
and levocetirizine on the Indian population. Hence, this study was 
designed to assess the efficacy of montelukast with levocetirizine as 
treatment for allergic rhinitis in Indian population.

Materials and Methods

Study design

This prospective, randomized, open, parallel group study (with a 
2 week run-in period and a 6 week treatment period) was conducted 
between July 2008 to April 2010 at the outpatient department of 
Gian Sagar Medical College and Hospital, District Patiala. Clinic visits 
were scheduled at screening (visit 1), after a 14 day run-in period 
(visit 2), after every 2 weeks of treatment according to randomization 
for 6 weeks (visit 3,4,5). During the run-in period patients received 
only Tripolidine HCl and Pseudoephedrine HCl as needed to relieve 
symptoms. During the randomization period patients were randomly 
allocated using random number table to receive Tab Levocetirizine 
5mg and Montelukast 10mg in the treatment group or levocetirizine 
5mg in control group once daily at bed time for 6 weeks. The medical 
compliance was determined from the returned tablet count. A 
physical examination for nasal secretion and turbinate swelling was 
also done at each visit.

The study protocol and informed consent were reviewed and 
approved by Institutional Ethics Committee of Gian Sagar Medical 
College and Hospital before the study initiation and written informed 
consent was obtained from each patient prior to enrolment in 
the study. The study was conducted in accordance with ICH-GCP 
guidelines.

Patients

Adults 18-60 years old of both sexes with a clinical history of 
perennial allergic rhinitis for at least 1 year, non-smokers, who 
could read and understand the protocol (middle level education) 
and were willing to give written consent, were eligible for study. 
Study exclusion included pregnancy or lactation, any polyposis or 
infectious pathology during physical examination, alcohol or illicit 
drug, asthma, major surgery within 4 weeks, upper respiratory tract 
infection within 3 weeks prior to study.

Medications that were prohibited prior to the study included: 
nasal or inhaled corticosteroids within 2 weeks, oral corticosteroids 
within 1 month, cetrizine, ketotifen, loratidine, oral or inhaled long 

acting beta agonist or inhaled anticholinergics within 1 week and 
levocetirizine or fexofenatidine within 72 hours.

Daily rhinitis diary card

Recorded on the daily diary card, the allergic rhinitis and 
conjunctivitis symptoms were assessed on a 4-point scale (0 to 3) for 
both daytime (diary card completed in the evening) and nighttime 
(diary card completed on awakening). The daytime nasal (rhinorrhea, 
sneezing, itching, and congestion), night time nasal (nasal congestion 
upon awakening, difficulty going to sleep, and night time awakening) 
and eye (tearing, itching, redness and puffing) symptoms and their 
rating were described to every patient by the same technician. 
The ratings of the symptom were: 0 = not noticeable, 1 = mild 
symptoms, 2 = moderate symptoms, 3 = severe symptoms. The 
rating had to be performed by the patients themselves to increase the 
creditability of the subjective scale. Each dose of Tripolidine HCl and 
Pseudoephedrine HCl was scored as scale 2 and was included in the 
total daytime nasal symptom scores of the run-in and randomization 
periods. 

Safety evaluation included spontaneously reported adverse 
events throughout the study.

Outcome measurements

The primary outcome measure was the mean change of the total 
daytime nasal symptom scores (PDTS), defined as the average score 
of four daytime nasal symptoms.

The secondary outcomes were the mean changes of the nighttime 
nasal symptom scores (PNTS), daytime eye symptom scores (PES), 
composite symptom scores (PCS) (average score of day and nighttime 
nasal symptom score). The credibility of the nasal examinations of the 
subjects was markedly enhanced by the single-observer design of this 
trial for every patient, which eliminated the inter-observer reliability 
issue.

Statistical analysis

The data was tabulated as mean ± standard deviation (SD). 
Results were analyzed using non parametric tests (Chi-Square Test, 
Wilcoxon Sign Ranked Test and Mann Whitney U Test) and parametric 
tests (two tailed student t-test). A p<0.05 was considered statistically 
significant.

Nominal variables were compared with Chi-square analysis. The 
Student-t test was used for comparison of group means for normally 
distributed data and the Mann-Whitney U test/ Wilcoxon Sign Rank 
Test was used for non-normally distributed data.

Results

Patients 

Of 250 screened patients, 122 patients were enrolled in the run-
in period. Absence of reactivity to 1 or more allergens and infections 
were the most common reasons for excluding patients from the 
run-in period. 10 patients from each group were withdrawn from 
the study due to protocol deviation, or infection. 7 patients out of 
102 enrolled did not complete the entire follow up. 2 patients (1 
from each group) were lost to follow-up after 2 weeks of therapy and 
5 patients (3 patients in treatment group and 2 patients in control 
group) were lost to follow up after 4 weeks of therapy. 95 patients 
completed the entire 6 weeks follow-up of the study.
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Figure 2: Mean Nighttime Nasal Symptom Score in both the Groups.

reported was severe that required termination of treatment. The 
adverse event reported in both groups did not require reduction 
in dose or any therapy for treatment of adverse events. Patients in 
both groups reported with nausea, dizziness, fatigue, headache, 
somnolence, restlessness, dry mouth, fever and weakness. There was 
no prolongation of hospitalization in any patient. 

Discussion

Allergic rhinitis is the most common allergic disease affecting 
the general population worldwide [1], leading to inflammation of 
the upper airway mucous membranes due to binding of antigens to 
specific IgE. According to a recent survey of 2,500 adults diagnosed 
with allergic rhinitis the most bothersome symptoms for patients 
are nasal congestion, runny nose, postnasal drip, red itchy eyes, and 
headaches [18]. A vicious cycle begins with nasal congestion, which 
elicits breathing through the mouth, difficulties in falling asleep, 
nighttime awakening, and snoring, nasal congestion on awakening 
with consequent daytime somnolence, impaired mood, poor memory 
and decreased productivity at school and work. In due course of time, 
if therapy is not given a chronic state of nasal inflammation accom-
panied by nasal obstruction can develop and lead to sinusitis, otitis 
media with effusion, nasal polyps, and asthma [1].

Combination of montelukast with antihistamines is well tolerated 
and has shown equivocal results [3]. In the present study, Montelu-
kast with levocetirizine was very effective in improving PDTS scores 
in patients of allergic rhinitis. Therapy with Montelukast with levoce-
tirizine also significantly improved PNTS and PCS scores as compared 
to levocetirizine alone. 

Characteristics Control group Treatment group p-value
No. patients 
Male 
Female

n=47
25
22

n=48
27
21 0.93#

Age, years (mean ± SD) 35.3±12.62 35.47±11.93 0.90*
Mean Daytime nasal symptom score (mean ± SD) 2.055±0.33 2.045±0.32 0.91†
Mean Nightime nasal symptom score (mean ± SD) 1.93±0.37 1.927±0.49 0.76†
Mean Composite symptom score (mean ± SD) 1.99±0.25 1.985±0.30 0.78†
Mean Daytime eye symptom score (mean ± SD) 2.01±0.26 2.02±0.40 0.86†
# Chi-Square Test
* Unpaired t-test
† Mann Whitney U Test

Table 1: Baseline characteristics of the study group.

Efficacy

The patients in both groups had comparable demographic and 
clinical profile as shown in (Table 1). 

The PDTS, PNTS, PCS and PES scores reduced significantly as 
compared to baseline in both groups. PDTS score (Mean ± SD) at 
baseline was 2.055±0.329 which reduced significantly to 1.18±0.437 
at the end of 6 weeks in treatment group. Similarly, PDTS score 
reduced significantly from 2.045±0.318 to 1.57±0.471 at the end 
of 6 weeks in control group (Figure 1). The PNTS score (Mean ± SD) 
decreased significantly from 1.93±0.369 to 1.14±0.448 in treatment 
group and from 1.93±0.487 to 1.34±0.489 in control group at the 
end of 6 weeks (Figure 2). The PCS score (Mean ± SD) decreased 
significantly from 1.99±0.246 to 1.17±0.402 in treatment group 
and from 1.985±0.279 to1.46±0.41 in control group at the end of 6 
weeks (Figure 3). The PES score (Mean ± SD) decreased significantly 
from 2.01±0.262 to 1.37±0.48 in treatment group and from 
2.02±0.404 to1.40±0.455 in control group at the end of 6 weeks.

The improvement in treatment group was significantly (p<0.05) 
more as compared to control group from 4th week onwards in 
PDTS score (1.63±0.395 Vs 1.81±0.383), PCS scores (1.57±0.328 
Vs 1.73±0.337) and at 6th weeks in PNTS score (1.14±0.448 Vs 
1.34±0.489). There was no significant difference in the PES score in 
both the groups during the entire duration of treatment. 

Safety

There was no serious adverse event reported in both groups. 
The incidence of adverse event reported in treatment group was 
more as compared to control group but none of the adverse event 

Figure 1: Mean Daytime Nasal Symptom Score in both the Groups.
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The results are in agreement with earlier studies that have demon-
strated a significant improvement in the nasal symptoms of patients 
suffering from allergic rhinitis in patients receiving montelukast and 
levocetirizine [15,16]. While the results of our study are different for 
other study which showed that combination treatment significantly 
reduced the eye symptoms as compared to monotherapy [17]. 

Montelukast, a leukotriene receptor antagonist has been studied 
quite extensively in the treatment of allergic rhinitis over the past 
few years as monotherapy, combined with a second generation 
antihistamine, and with or without intranasal corticosteroids. 
Some studies have found a significant improvement in the daytime 
nasal symptoms scores, daytime eye symptom scores, nighttime 
symptom scores and composite symptom scores when combined 
with an antihistaminic drug. There has been a statistically significant 
reduction in the nighttime symptoms (difficulty falling asleep, 
nighttime awakenings and congestion upon awaking) appeared with 
montelukast. Studies have even shown a significant improvement in 
nasal congestion during both allergen challenge and the recovery 
phase [3,4,19]. 

The most common adverse effect reported in our study with 
montelukast and levocetirizine was nausea, dizziness, fatigue, 
headache, somnolence, restlessness, dry mouth, fever and weakness, 
whereas in the control group patients reported of fatigue, somnolence, 
restlessness, dry mouth, fever and weakness. The adverse effects 
reported are similar to those reported in earlier studies [15]. None 
of the adverse event reported was severe that required termination 
of treatment or reduction in dose or any therapy for treatment of 
adverse events.

These results confirm and extend earlier finding, that montelukast, 
a leukotriene receptor antagonist with levocetirizine is effective and 
safe in Indian patients of allergic rhinitis and may be of more clinical 
utility in alleviation of residual symptoms and improvement of quality 
of life associated with allergic rhinitis [3,4].

Limitation of our study are, firstly the sample size is small so the 
number of adverse event reported are not significantly more as com-
pared to levocetirizine alone, may be a larger sample size could show 
significant difference. Secondly, this is an open-label study due to 
non availability of funds, a double-blind study would have been ideal.

 To conclude, patients in both groups tolerated the treatment. 
There was significant decrease in PDTS, PNTS, PCS and PES score in 

both groups as compared to baseline. However, Patients treated with 
montelukast and levocetirizine had earlier response and the relief 
of residual symptoms was more as compared to conventional treat-
ment. 
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