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nABSTRACT
Background: Azelastine nasal spray and oral cetiri-

zine are selective histamine H1-receptor antagonists
that are approved in the United States for the treat-
ment of seasonal allergic rhinitis (SAR).

Objective: The objective of the present study was 
to compare the efficacy and tolerability of azelastine
nasal spray administered at the recommended dosage
of 2 sprays per nostril twice daily with those of cetiri-
zine in the treatment of moderate to severe SAR.

Methods: This multicenter, randomized, double-
blind, parallel-group, 2-week comparative study was
conducted during the 2004 fall allergy season in patients
with moderate to severe SAR. After a 1-week placebo
lead-in period, patients were randomized to receive azel-
astine nasal spray 2 sprays per nostril twice daily plus
placebo tablets or cetirizine 10-mg tablets once daily
plus a placebo saline nasal spray for the 2-week double-
blind treatment period. The primary efficacy variables
were (1) change from baseline to day 14 in the 12-hour
reflective total nasal symptom score (TNSS), which com-
bines scores for rhinorrhea, sneezing, itchy nose, and nasal
congestion, and (2) onset of action, based on the instan-
taneous TNSS over 4 hours after the first dose of study
drug. During the double-blind treatment period, patients
recorded their symptom scores on diary cards twice
daily (morning and evening). Patients aged ≥18 years
also completed the Rhinoconjunctivitis Quality of Life
Questionnaire (RQLQ) at baseline and on day 14.

Results: Three hundred seven patients were ran-
domized to treatment, and 299 completed 2 weeks of
study treatment. The age of the population ranged
from 12 to 74 years (mean, 35 years), 62.9% were fe-
male, and 69.6% were white. Over 2 weeks of treat-
ment, both groups had significant improvements in

the TNSS compared with baseline (P < 0.001). The
overall change in TNSS was significantly greater with
azelastine nasal spray compared with cetirizine
(29.3% vs 23.0% improvement, respectively; P =
0.015). In terms of onset of action, azelastine nasal
spray significantly improved the instantaneous TNSS
compared with cetirizine at 60 and 240 minutes after
the initial dose (both, P = 0.040). Scores on each do-
main of the RQLQ were significantly improved in
both groups compared with baseline (P < 0.001); the
overall RQLQ score was significantly improved with
azelastine nasal spray compared with cetirizine (P =
0.049). Both treatments were well tolerated.

Conclusion: In this 2-week study in patients with
moderate to severe SAR, azelastine nasal spray was
well tolerated and produced significantly greater im-
provements in TNSS and total RQLQ score compared
with cetirizine. (Clin Ther. 2005;27:543–553) Copyright
© 2005 Excerpta Medica, Inc.

Key words: azelastine nasal spray, cetirizine, aller-
gic rhinitis, double-blind clinical trial.

INTRODUCTION
Azelastine nasal spray† is a topical second-generation
antihistamine indicated for the treatment of seasonal
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allergic rhinitis (SAR) and nonallergic vasomotor
rhinitis. The active ingredient, azelastine hydrochlo-
ride, is a high-affinity histamine H1-receptor antago-
nist with potency at the H1-receptor site ~10 times
greater than that of chlorpheniramine.1 In addition 
to histamine antagonism, azelastine has been shown
in clinical studies to have inhibitory effects on
leukotrienes,2 bradykinin and substance P,2,3 cyto-
kines,4 intercellular adhesion molecule–1 (ICAM-1)
expression,5 and eosinophil chemotaxis.5 Cetirizine
hydrochloride* is an oral second-generation antihista-
mine indicated for the treatment of SAR, perennial al-
lergic rhinitis, and chronic urticaria. It is a selective
H1-receptor antagonist6 that has been shown to inhib-
it leukotriene7 and prostaglandin production,8 as well
as ICAM-1 expression and eosinophil chemotaxis.9

In clinical studies, cetirizine has been compared
with other oral second-generation antihistamines, in-
cluding loratadine and fexofenadine. In two 2-day,
placebo-controlled studies in an environmental expo-
sure unit10,11 and in a 2-day outdoor study,12 cetirizine
10 mg once daily was more effective than loratadine
in improving nasal symptoms in patients with SAR 
(P ≤ 0.05). In two 2-week, multicenter studies compar-
ing cetirizine 10 mg once daily with fexofenadine 120
and 180 mg once daily, there were no significant differ-
ences in efficacy between cetirizine and the 2 fexofena-
dine doses.13,14 However, in another environmental
exposure unit study,15 cetirizine was significantly more
effective than fexofenadine during the 24-hour interval
after initial administration (P < 0.001).

Comparative studies of azelastine nasal spray have
been carried out in Europe at a dosage of 1 spray per
nostril twice daily, one half the recommended adult
dosage in the United States. In a 2-week, double-blind
study of azelastine nasal spray and intranasal beclo-
methasone in patients with SAR,16 both treatments
significantly improved symptom scores compared
with placebo (P < 0.001), and there were no signifi-
cant differences between treatment groups. In a 
2-week, double-blind study in patients with SAR, azel-
astine nasal spray and cetirizine decreased nasal symp-
tom scores by 60% and 63%, respectively, with no
significant differences between treatments.17 In addi-
tion, the results of placebo-controlled studies have 
indicated that azelastine nasal spray at a dosage of 
2 sprays per nostril twice daily was effective in patients

who remained symptomatic after treatment with lor-
atadine18 or fexofenadine.19

Given the preceding findings, the objective of the
present study was to directly compare the efficacy and
tolerability of azelastine nasal spray administered at
the US recommended dosage of 2 sprays per nostril
twice daily with those of cetirizine in the treatment of
moderate to severe SAR.

PATIENTS AND METHODS
This was a randomized, double-blind, parallel-group,
2-week comparative trial conducted during the 2004
fall allergy season at 20 investigational research cen-
ters distributed throughout the major geographic re-
gions of the United States.

Inclusion and Exclusion Criteria
Study investigators selected patients from their prac-

tices and/or recruited volunteers to participate in the
study. Eligible patients were male and female patients
aged ≥12 years with at least a 2-year history of SAR and
a documented positive allergy skin test, either intrader-
mal or epicutaneous, during the previous year. Patients
were excluded for the following reasons: use of con-
comitant medication(s) that could affect the assessment
of efficacy of study treatment; any medical or surgical
condition that could affect the metabolism of study
medications; clinically significant nasal disease (other
than SAR) or significant nasal structural abnormalities;
respiratory infection or other infection requiring antibi-
otic therapy within 2 weeks of the single-blind placebo
lead-in period; past or current alcohol or drug abuse;
and significant pulmonary disease, including persistent
asthma requiring use of controller medication. Women
of childbearing potential not using an accepted method
of contraception and women who were pregnant or
nursing also were excluded.

Study Design
This was a randomized, double-blind, parallel-group

clinical trial designed to be consistent with a draft guid-
ance from the US Food and Drug Administration for
the conduct of clinical trials in allergic rhinitis.20 A
computer-generated randomization schedule was used
to assign eligible patients to the 2 treatment groups in
blocks of 4. The randomization schedule was provid-
ed by a biostatistical group employed by the sponsor,
and access to the code was confidential and accessible
only to authorized persons not involved in the study.
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Blinding of the study was preserved at each study site
until all patients had completed the study and the data-
base was locked.

The study began with a 1-week, single-blind lead-
in period, before which all previous allergy medica-
tions were discontinued (oral antihistamines for a
minimum of 5 days and intranasal steroids for a min-
imum of 14 days before the start of the period) and
patients received placebo nasal spray and placebo cap-
sules. Patients qualified for entry into the lead-in peri-
od if they had a total nasal symptom score (TNSS) of
≥8 and a nasal congestion score ≥2 over the previous
12 hours (12-hour reflective TNSS).20 The TNSS is a
combined measure of the severity of nasal itching,
nasal congestion, runny nose, and sneezing, each rated
twice daily (morning and evening) on a 4-point scale
(0 = none, 1 = mild, 2 = moderate, 3 = severe), with a
maximum daily score of 24. Patients recorded their
morning and evening 12-hour reflective symptom
severity scores on diary cards for use by the investiga-
tor in determining their eligibility to enter the double-
blind treatment period. 

To be eligible for entry into the double-blind treat-
ment period, patients must have recorded a morning
or evening TNSS ≥8 on at least 3 days during the lead-
in period and a morning or evening nasal congestion
score of 3 on at least 3 days. For both the TNSS and
nasal congestion score, 1 of the 3 pertinent days must
have occurred within 2 days of the first day of the
double-blind treatment period. In addition, because of
the onset-of-action assessment (described in the follow-
ing section), patients were required to have a TNSS ≥8
on the morning of randomization; patients who were
not sufficiently symptomatic at that time were asked
to return the next day for the onset-of-action assess-
ment. Patients who did not meet the minimum symp-
tom severity score at this time were not eligible for
randomization. Patients who continued to meet the
study inclusion criteria and met the minimum TNSS
and nasal congestion criteria were randomized to re-
ceive treatment with azelastine nasal spray 2 sprays
per nostril twice daily (morning and evening) plus
placebo tablets (morning) or cetirizine 10-mg tablets
once daily (morning) plus placebo saline nasal spray 
2 sprays per nostril twice daily (morning and evening)
for 2 weeks (days 1–14).

Azelastine nasal spray and placebo nasal spray were
supplied by the manufacturer in spray-pump bottles of
identical appearance. The placebo spray, which con-

sisted of benzalkonium chloride, edetate disodium, hy-
droxypropyl methylcellulose, citric acid, dibasic sodi-
um phosphate, and sodium chloride in purified water
at pH 6.8 ± 0.3, was identical to the vehicle formula-
tion contained in azelastine nasal spray. To mask their
identity, the cetirizine 10-mg tablets were encapsulated
in gelatin capsules size DB#C and overfilled with lac-
tose. Placebo capsules were filled only with lactose.
The dissolution rates of the cetirizine 10-mg tablets
and encapsulated cetirizine 10-mg tablets overfilled
with lactose were shown to be essentially identical at
the 20- and 30-minute (100% dissolution) time points
at 37°C in a comparative dissolution assay performed
by McKesson Bioservices, Rockville, Maryland (Med-
Pointe Pharmaceuticals, data on file). A placebo control
group was not used in this study because both azelas-
tine nasal spray and cetirizine have been shown to be
safe and effective for the treatment of SAR.

The study was approved by Sterling Institutional
Review Board, Atlanta, Georgia. All patients or their
guardians (if aged <18 years) signed the approved in-
formed consent agreement before participation.

Efficacy and Safety Variables
The coprimary efficacy variables were change from

baseline to day 14 in the severity of rhinitis symptoms
based on the combined morning and evening 12-hour
reflective TNSS, and onset of action, based on the
change from baseline in the instantaneous TNSS record-
ed in the physician’s office immediately before the first
dose of study medication and at 30, 45, 60, 90, 120,
150, 180, 210, and 240 minutes thereafter. Secondary
efficacy variables were the change in TNSS from base-
line to day 2 (end of the 24-hour dosing interval), and
the change from baseline to day 14 in quality-of-life pa-
rameters for patients aged ≥18 years, measured using
the Rhinoconjunctivitis Quality of Life Questionnaire
(RQLQ).21 The RQLQ assesses the domains of activi-
ties, sleep, nonnose/noneye symptoms, practical prob-
lems, nasal symptoms, eye symptoms, and emotions.

Tolerability was assessed in terms of reported ad-
verse experiences and vital signs, which included body
temperature, systolic and diastolic blood pressure,
and heart and respiration rates, which were measured
at baseline and at the end of the study.

Statistical Procedures
This study was designed to detect differences in TNSS

and onset of action between the 2 active-treatment
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groups. The sample size was based on the results of a
double-blind, placebo-controlled pilot study in which
60 patients received 1 week of treatment with azelas-
tine nasal spray, fluticasone nasal spray, cetirizine
tablets, or placebo.22 In this pilot study, an improve-
ment in TNSS of 19.5% was observed with azelastine
nasal spray, compared with 15.5% with cetirizine. A
TNSS effect size of 0.25 (azelastine mean – cetirizine
mean [pooled SD]) was identified for the change from
baseline to the end of treatment using the same 4-
point rating scale as in the present study. Based on this
pilot study, it was estimated that ~150 patients per
group would be sufficient to detect a difference in ef-
fect size of 0.25 between azelastine nasal spray and ce-
tirizine for the primary efficacy variables with 80%
power at the 0.05 level of significance.

The primary analysis was an intent-to-treat analy-
sis that included all randomized patients with ≥1 post-
baseline TNSS assessment. Missing TNSS values in this
population were imputed using the last-observation-
carried-forward method. The safety analysis included
all randomized patients who received ≥1 dose of study
medication and had ≥1 safety assessment after drug
administration.

For the first primary efficacy variable (change in
TNSS from baseline to day 14), the baseline score was
calculated as the mean of the combined morning and
evening TNSS during the placebo lead-in period. The
change from baseline to day 14 was determined by
subtracting the mean baseline score from the mean
TNSS for the entire 2-week treatment period. Within-
group comparisons were conducted using a paired t
test, and between-group comparisons were conducted
using an analysis-of-variance (ANOVA) model. The
change from baseline in individual symptom severity
scores was evaluated using a similar ANOVA model.

The second primary efficacy variable (onset of ac-
tion) was determined based on the instantaneous
TNSS over 4 hours. Within each treatment group, time
to onset was determined using a paired t test on the
change in TNSS from baseline. Between-group com-
parisons were made using the same ANOVA model as
was used for change in TNSS from baseline to day 14.

The change in TNSS from baseline was also calcu-
lated for each day of the study. In assessing effica-
cy during the initial 24-hour treatment interval, the
change in TNSS from baseline to day 2 was calculat-
ed based on the morning assessment on day 2, with
baseline defined as the mean of the combined morning

and evening TNSS during the lead-in period. Within-
and between-group comparisons were performed us-
ing a paired t test and ANOVA, respectively.

Changes from baseline to day 14 in the individual
RQLQ domains and the overall RQLQ score were cal-
culated and analyzed according to the method described
by Juniper at al.21 Changes in vital signs were evaluat-
ed by comparing values before and after treatment.

All tests of significance were 2-sided. Baseline de-
mographic and clinical characteristics were summa-
rized descriptively.

RESULTS
Patient Disposition and Demographic
Characteristics

Three hundred seven patients were randomized to
receive double-blind treatment, and 299 patients com-
pleted 2 weeks of treatment (Figure 1). Data for all
307 patients were included in the safety assessment,
and data for 306 patients were analyzed for efficacy
(1 patient in the azelastine nasal spray group had no
postbaseline diary data and was not included). Four
patients in the azelastine group and 2 in the cetirizine
group discontinued the study due to an adverse event,
and 1 patient in each group was discontinued because
of a protocol violation. The treatment groups were
comparable in terms of demographic characteristics
(Table I). Patients ranged in age from 12 to 74 years
(mean, 35 years); 62.9% were female and 69.6% were
white.

Efficacy Analyses
Change in TNSS from Baseline

During 2 weeks of treatment, both azelastine nasal
spray and cetirizine significantly improved the com-
bined morning and evening 12-hour reflective TNSS
compared with baseline (P < 0.001). At the end of the
study period, the mean improvement in TNSS was
5.56 (29.3% improvement) with azelastine nasal
spray and 4.32 (23.0% improvement) with cetirizine.
The overall difference in TNSS between the 2 groups
across both weeks of the study significantly favored
azelastine nasal spray (P = 0.015) (Table II). The 
improvement in daily symptom scores was significant
for azelastine nasal spray compared with cetirizine 
on study days 8, 9, 10, 12, 13, and 14 (all, P < 0.05)
(Figure 2). A per-protocol analysis that included 145
patients in the azelastine nasal spray group and 148 
in the cetirizine group for whom complete data were
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available also showed a significant difference in over-
all improvement in TNSS with azelastine nasal spray
compared with cetirizine (P = 0.023).

All individual symptoms on the TNSS were signifi-
cantly improved from baseline over the 2-week study
period with both treatments (P < 0.001). There was a
statistically significant improvement in runny nose
with azelastine nasal spray compared with cetirizine
(P = 0.003) (Table II).

Onset of Action
In the assessment of onset of action over 4 hours,

the instantaneous TNSS was significantly improved
from baseline in both treatment groups 15 minutes
after initial administration (P < 0.001). The difference
between treatment groups significantly favored azel-
astine at 60 and 240 minutes (both, P = 0.040) (Figure
3). At no time point during the 4-hour observation pe-

riod did the improvement in TNSS with cetirizine ex-
ceed that with azelastine nasal spray.

Rhinitis Quality of Life Questionnaire
Scores on all individual domains of the RQLQ and

the overall RQLQ score were significantly improved
from baseline in both treatment groups (all, P < 0.001)
(Table III). There were no statistically significant dif-
ferences between azelastine nasal spray and cetirizine
on any of the individual RQLQ domains. However, the
overall difference was significant for azelastine nasal
spray compared with cetirizine (P = 0.049).

Safety Profile
Both azelastine nasal spray and cetirizine were well

tolerated. The most common adverse events with azel-
astine nasal spray were bitter taste (3.3%), headache
(2.6%), epistaxis (2.0%), somnolence (1.3%), and nasal
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Assessed for eligibility
(N = 398)

Randomized
(n = 307)

Allocated to and received 
azelastine nasal spray

(n = 152)

Allocated to and received 
cetirizine
(n = 155)

Included in analysis
(n = 152)*

Included in analysis
(n = 155)

Discontinued azelastine 
nasal spray:
  Adverse event (n = 4)
  Protocol violation (n = 1)

Discontinued cetirizine:
  Adverse event (n = 2)
  Protocol violation (n = 1)

Excluded (n = 91):
  Did not meet inclusion criteria (n = 53)
  Protocol violation (n = 13)
  Adverse event (n = 3)
  Administrative reasons (n = 22)

Figure 1. Patient disposition. *One patient had no postbaseline diary data and was not included in the efficacy
analysis. All patients were included in the safety/tolerability analysis.



discomfort (1.3%). The most common adverse event
with cetirizine was somnolence (2.6%). All other ad-
verse events were reported in <1% of patients. Four
patients in the azelastine group discontinued the study
due to adverse events (1 each, sleeplessness, sinus in-
fection, nausea, and allergy exacerbation). One pa-
tient in the cetirizine group discontinued the study due
to somnolence and 1 discontinued due to a skin rash.
No clinically significant abnormalities in vital signs
were noted during the study.

DISCUSSION
It is often asked whether there are clinically important
differences between the antihistamines available for
the treatment of allergic rhinitis. Both intranasal and
oral second-generation antihistamines are recommend-
ed as first-line therapy for allergic rhinitis23; however,
earlier well-controlled comparative clinical trials of 
2 weeks of treatment with oral second-generation an-
tihistamines have primarily shown similarities among
them.13,14 Although azelastine nasal spray significant-
ly improved symptoms in patients who remained
symptomatic after treatment with oral loratadine18 or
fexofenadine19 compared with placebo (P ≤ 0.007),
these studies did not directly compare active-treatment

groups. The present study, therefore, was designed
with a sufficient sample size to detect significant dif-
ferences in the selected efficacy parameters between
azelastine nasal spray and cetirizine. The investiga-
tional sites were distributed throughout the major 
geographic regions of the United States to ensure that
the study population included a representative sample
of patients with symptoms of SAR caused by a broad
spectrum of seasonal allergens.

During the 2-week treatment period, azelastine
nasal spray significantly improved the overall TNSS
compared with cetirizine in patients with moderate
to severe SAR (P = 0.015). Azelastine nasal spray
also improved scores for all 4 individual symptoms
included in the TNSS, with significantly greater im-
provement in runny nose compared with cetirizine (P =
0.003). The difference in TNSS between azelastine
nasal spray and cetirizine became more evident as 
the study progressed, with significant differences in
TNSS with azelastine nasal spray compared with ce-
tirizine on study days 8, 9, 10, 12, 13, and 14 (all, 
P < 0.05).

In the assessment of onset of action, both treatment
groups had significant improvements from baseline at
15 minutes (the first time point) after the initial ad-
ministration of medication and at each subsequent
time point in the 4-hour assessment period (P <
0.001). Based on a comparative study of cetirizine and
fexofenadine that showed no significant improvement
in symptoms with cetirizine compared with placebo
during the first 2 hours after initial administration,24

the early onset of activity in the cetirizine group in the
present study may be attributable to the effect of the
saline nasal spray vehicle. There was a significant dif-
ference with azelastine nasal spray compared with ce-
tirizine at 60 minutes after initial administration of
medication and at the last assessment time (240 min-
utes) (both, P = 0.040), which is consistent with the
peak effect observed with azelastine nasal spray in
placebo-controlled studies assessing onset and dura-
tion of action.25,26

Patient-reported symptom assessments are the fun-
damental method for evaluating efficacy in allergy
clinical trials.20 However, in the majority of patients
with rhinitis, particularly those with SAR, improving
well-being and quality of life should be among the pri-
mary goals of treatment.27 In this study, scores on the
individual RQLQ domains and the overall RQLQ
score were significantly improved from baseline in
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Table I. Demographic characteristics of study patients.

Azelastine
Nasal Spray Cetirizine

Characteristic (n = 152) (n = 155)

Sex, no. (%)
Female 96 (63.2) 94 (60.6)
Male 56 (36.8) 61 (39.4)

Age, y
Mean 35.6 35.7
Range 12–74 12–74

Race, no. (%)*
White 107 (70.4) 107 (69.0)
Black 29 (19.1) 30 (19.4)
Asian 3 (2.0) 6 (3.9)
Other 13 (8.6) 12 (7.7)

Duration of SAR, y
Mean 18.8 20.0
Range 2–51 2–58

SAR = seasonal allergic rhinitis.
*Percentages may not equal 100 due to rounding.



both treatment groups (all, P < 0.001); however, the
improvement in overall score was significantly greater
with azelastine nasal spray compared with cetirizine
(P = 0.049). Improvements in the symptom-related
domains of the RQLQ were consistent with the im-
provements in TNSS, and these symptom-related im-
provements were accompanied by improvements in
quality-of-life domains relating to function, including
activities, sleep, practical problems, and emotions.

The design of the study did not include a placebo
control group, as both azelastine nasal spray and cetiri-
zine are proven therapeutic modalities. To maintain
double-blinding, a double-dummy technique was used
in which each patient received either an identity-
concealed bottle of azelastine nasal spray plus placebo
capsules, or encapsulated cetirizine tablets plus place-
bo saline nasal spray. The placebo saline nasal spray
was the same vehicle formulation contained in azelas-
tine nasal spray. The positive effect of saline nasal
spray on allergic mediators and symptoms has been re-

ported in clinical trials in patients with allergic rhini-
tis28,29; therefore, patients randomized to receive cetiri-
zine were also receiving an “active placebo.” The use
of an active placebo in the cetirizine group may have
reduced the difference between the 2 treatment groups;
in actual practice, where a saline nasal spray is not
generally used along with an oral antihistamine, the
difference in effect between azelastine nasal spray and
cetirizine may be greater than was observed in this
study. In a previous multicenter study,17 azelastine nasal
spray at a dosage of 1 spray per nostril twice daily and
cetirizine 10 mg once daily were equally effective after
14 days of treatment. Use of the US recommended
dosage of 2 sprays per nostril twice daily may have
contributed to the increased effectiveness seen with
azelastine nasal spray in the present trial.

CONCLUSIONS
In this study conducted during the fall allergy season in
patients with moderate to severe SAR, azelastine nasal

J. Corren et al.
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Table II. Least squares (LS) mean change and percentage change from baseline in the total nasal symptom score
(TNSS) and individual symptom scores* (n = 151 azelastine nasal spray† and n = 155 cetirizine). The
treatment groups were comparable at baseline in terms of the TNSS and all individual symptoms.

Symptom/ Baseline, LS Mean (SD) Change % P vs P vs
Treatment Group LS Mean (SD)‡ from Baseline‡ Change Baseline§ Cetirizine‡

TNSS
Azelastine nasal spray 18.82 (2.86) 5.56 (4.68) 29.3 <0.001 0.015
Cetirizine 18.50 (2.85) 4.32 (4.66) 23.0 <0.001

Itchy nose
Azelastine nasal spray 4.63 (1.14) 1.39 (1.45) 29.5 <0.001 0.056
Cetirizine 4.64 (0.98) 1.09 (1.46) 21.7 <0.001

Nasal congestion
Azelastine nasal spray 5.31 (0.62) 1.13 (1.16) 21.1 <0.001 0.187
Cetirizine 5.27 (0.62) 0.96 (1.26) 18.1 <0.001

Runny nose
Azelastine nasal spray 4.74 (0.97) 1.46 (1.39) 29.8 <0.001 0.003
Cetirizine 4.61 (0.95) 1.00 (1.40) 19.6 <0.001

Sneezing
Azelastine nasal spray 4.14 (1.25) 1.58 (1.49) 33.8 <0.001 0.065
Cetirizine 3.98 (1.32) 1.29 (1.36) 28.2 <0.001

*The TNSS is a combined measure of scores for the severity of itchy nose, nasal congestion, runny nose, and sneezing, rated twice
daily (morning and evening) on a 4-point scale (0 = none, 1 = mild, 2 = moderate, 3 = severe), with a maximum daily score of 24.

†One patient had no postbaseline diary data and was not included in the efficacy analysis.
‡Analysis-of-variance model.
§Paired t test.
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Figure 2. Mean improvement from baseline to day 14 in combined morning and evening 12-hour reflective total
nasal symptom score (TNSS). Both treatments produced significant improvements from baseline (P <
0.001). The improvement over 14 study days was significant for azelastine nasal spray compared with
cetirizine (P = 0.015). *P < 0.05 versus cetirizine.
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Figure 3. Onset of action over 4 hours after the initial administration of study drug. Both treatments produced
significant improvements from baseline in instantaneous total nasal symptom score (TNSS) 15 minutes
after initial administration (P < 0.001). *P = 0.040 versus cetirizine.



spray was well tolerated and produced significantly
greater improvements in TNSS and total RQLQ score
compared with cetirizine over 2 weeks of treatment. In
the assessment of onset of action, azelastine nasal spray
provided significantly greater symptom relief compared
with cetirizine at 60 minutes after the initial dose and
at the end of the 4-hour observation period.
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Table III. Least squares (LS) mean change in Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ) scores in pa-
tients aged ≥18 years. The treatment groups were comparable at baseline on all domains of the RQLQ.

RQLQ Score/ Baseline, LS Mean (SD) Change P vs P vs
Treatment Group LS Mean (SD)* from Baseline* Baseline† Cetirizine*

Overall
Azelastine nasal spray 3.69 (1.04) 1.41 (1.25) <0.001 0.049
Cetirizine 3.75 (1.03) 1.11 (1.18) <0.001

Activities
Azelastine nasal spray 4.41 (1.05) 1.57 (1.52) <0.001 0.110
Cetirizine 4.46 (1.05) 1.28 (1.43) <0.001

Sleep
Azelastine nasal spray 3.48 (1.43) 1.18 (1.32) <0.001 0.729
Cetirizine 3.40 (1.44) 1.12 (1.52) <0.001

Nonnose/noneye symptoms
Azelastine nasal spray 3.33 (1.35) 1.18 (1.36) <0.001 0.123
Cetirizine 3.43 (1.21) 0.92 (1.36) <0.001

Practical problems
Azelastine nasal spray 4.15 (1.28) 1.61 (1.51) <0.001 0.134
Cetirizine 4.23 (1.29) 1.33 (1.51) <0.001

Nasal symptoms
Azelastine nasal spray 4.29 (1.04) 1.60 (1.44) <0.001 0.072
Cetirizine 4.35 (1.21) 1.28 (1.54) <0.001

Eye symptoms
Azelastine nasal spray 3.62 (1.44) 1.49 (1.59) <0.001 0.251
Cetirizine 3.62 (1.55) 1.26 (1.65) <0.001

Emotions
Azelastine nasal spray 3.22 (1.40) 1.22 (1.48) <0.001 0.461
Cetirizine 3.26 (1.38) 1.09 (1.45) <0.001

*Analysis-of-variance model.
†Paired t test.



REFERENCES
1. Casale TB. The interaction of azelas-

tine with human lung histamine H1,
beta, and muscarinic receptor–binding
sites. J Allergy Clin Immunol. 1989;83:
771–776.

2. Shin MH, Baroody F, Proud D, et al.
The effect of azelastine on the ear-
ly allergic response. Clin Exp Allergy.
1992;22:289–295.

3. Shinoda M, Watanabe N, Suko T, et
al. Effects of anti-allergic drugs on
substance P (SP) and vasoactive in-
testinal peptide (VIP) in nasal secre-
tions. Am J Rhinol. 1997;11:237–241.

4. Ito H, Nakamura Y, Takagi S, Sakai
K. Effects of azelastine on the level
of serum interleukin-4 and soluble
CD23 antigen in the treatment of
nasal allergy. Arzneimittelforschung.
1998;48:1143–1147.

5. Ciprandi G, Pronzato C, Passa-
lacqua G, et al. Topical azelastine
reduces eosinophil activation and
intercellular adhesion molecule-1
expression on nasal epithelial cells:
An antiallergic activity [published
correction appears in J Allergy Clin
Immunol. 1997;100:146].  J Allergy Clin
Immunol. 1996;98:1088–1096.

6. Wasserman SI. Histamine and the
preclinical pharmacology of cetirizine.
Ann Allergy. 1987;59(Suppl):S1–S3.

7. Cheria-Sammari S, Aloui R, Gor-
mand F, et al. Leukotriene B4 pro-
duction by blood neutrophils in al-
lergic rhinitis—effects of cetirizine.
Clin Exp Allergy. 1995;25:729–736.

8. Charlesworth EN, Kagey-Sobotka A,
Norman PS, Lichtenstein LM. Effect
of cetirizine on mast cell–mediator
release and cellular traffic during
the cutaneous late-phase reaction. 
J Allergy Clin Immunol. 1989;83:905–
912.

9. Ciprandi G, Buscaglia S, Pesce G, et
al. Cetirizine reduces inflammatory
cell recruitment and ICAM-1 (or
CD54) expression on conjunctival
epithelium in both early- and late-
phase reactions after allergen-
specific challenge. J Allergy Clin
Immunol. 1995;95:612–621.

10. Day JH, Briscoe M, Widlitz MD.
Cetirizine, loratadine, or placebo in
subjects with seasonal allergic rhini-
tis: Effects after controlled ragweed
pollen challenge in an environ-
mental exposure unit. J Allergy Clin
Immunol. 1998;101:638–645.

11. Day JH, Briscoe M, Rafeiro E, et al.
Comparative onset of action and
symptom relief with cetirizine, lor-
atadine, or placebo in an environ-
mental exposure unit in subjects
with seasonal allergic rhinitis: Con-
firmation of a test system. Ann
Allergy Asthma Immunol. 2001;87:
474–481.

12. Meltzer EO, Weiler JM, Widlitz MD.
Comparative outdoor study of the
efficacy, onset and duration of ac-
tion, and safety of cetirizine, lorata-
dine, and placebo for seasonal al-
lergic rhinitis. J Allergy Clin Immunol.
1996;97:617–626.

13. Howarth PH, Stern MA, Roi L, et al.
Double-blind, placebo-controlled
study comparing the efficacy and
safety of fexofenadine hydrochloride
(120 and 180 mg once daily) and
cetirizine in seasonal allergic rhinitis.
J Allergy Clin Immunol. 1999;104:
927–933.

14. Hampel F, Ratner P, Mansfield L, 
et al. Fexofenadine hydrochloride,
180 mg, exhibits equivalent efficacy to
cetirizine, 10 mg, with less drowsiness
in patients with moderate-to-severe
seasonal allergic rhinitis. Ann Allergy
Asthma Immunol. 2003;91:354–361.

15. Day JH, Briscoe MP, Rafeiro E, et al.
Randomized double-blind compari-
son of cetirizine and fexofenadine
after pollen challenge in the environ-
mental exposure unit: Duration of
effect in subjects with seasonal aller-
gic rhinitis. Allergy Asthma Proc. 2004;
25:59–68.

16. Newson-Smith G, Powell M, Baehre
M, et al. A placebo controlled study
comparing the efficacy of intranasal
azelastine and beclomethasone in
the treatment of seasonal allergic
rhinitis. Eur Arch Otorhinolaryngol.
1997;254:236–241.

17. Charpin D, Godard P, Garay RP, et
al. A multicenter clinical study of the
efficacy and tolerability of azelastine
nasal spray in the treatment of sea-
sonal allergic rhinitis: A comparison
with oral cetirizine. Eur Arch Otorhino-
laryngol. 1995;252:455–458.

18. Berger WE, White MV, for the
Rhinitis Study Group. Efficacy of
azelastine nasal spray in patients
with an unsatisfactory response to
loratadine. Ann Allergy Asthma
Immunol. 2003;91:205–211.

19. LaForce CF, Corren J, Wheeler WJ,
Berger WE, for the Rhinitis Study
Group. Efficacy of azelastine nasal
spray in seasonal allergic rhinitis pa-
tients who remain symptomatic
after treatment with fexofenadine.
Ann Allergy Asthma Immunol. 2004;
93:154–159.

20. Draft Guidance for Industry on Allergic
Rhinitis: Clinical Development Programs
for Drug Products. Rockville, Md: US
Dept of Health and Human Ser-
vices, Food and Drug Administration;
April 2000.

21. Juniper EF, Guyatt GH, Andersson
B, Ferrie PJ. Comparison of powder
and aerosolized budesonide in
perennial rhinitis: Validation of
Rhinitis Quality of Life Question-
naire. Ann Allergy. 1993;70:225–230.

22. Corren J, Sacks H, Nayak A. Efficacy
of azelastine nasal spray, cetirizine
tablets, fluticasone nasal spray, and
placebo in patients with seasonal 
allergic rhinitis. Ann Allergy Asthma
Immunol. 2005;94:197. Abstract.

23. Dykewicz MS, Fineman S, Skoner
DP, et al, for the American Academy
of Allergy, Asthma and Immunology.
Diagnosis and management of
rhinitis: Complete guidelines of the
Joint Task Force on Practice
Parameters in Allergy, Asthma and
Immunology. Ann Allergy Asthma
Immunol. 1998;81:478–518.

24. Horak F, Stubner P, Zieglmayer R, et
al. Controlled comparison of the ef-
ficacy and safety of cetirizine 10 mg
o.d. and fexofenadine 120 mg o.d.
in reducing symptoms of seasonal

Clinical Therapeutics

552 Volume 27, Number 5



allergic rhinitis. Int Arch Allergy
Immunol. 2001;125:73–79.

25. Meltzer EO, Weiler JM, Dockhorn
RJ, et al. Azelastine nasal spray in
the management of seasonal allerg-
ic rhinitis. Ann Allergy. 1994;72:354–
359.

26. Weiler JM, Meltzer EO, Benson PM,
et al. A dose-ranging study of the ef-
ficacy and safety of azelastine nasal
spray in the treatment of seasonal
allergic rhinitis with an acute model.
J Allergy Clin Immunol. 1994;94:972–
980.

27. Juniper EF. Measuring health-related
quality of life in rhinitis. J Allergy Clin
Immunol. 1997;99:S742–S749.

28. Georgitis JW. Nasal hyperthermia
and simple irrigation for perennial
rhinitis. Changes in inflammatory me-
diators. Chest. 1994;106:1487–1492.

29. Tomooka LT, Murphy C, Davidson
TM. Clinical study and literature re-
view of nasal irrigation. Laryngoscope.
2000;110:1189–1193.

J. Corren et al.

May 2005 553

Address correspondence to: Jonathan Corren, MD, Allergy Research
Foundation, Inc., 11620 Wilshire Boulevard, Suite 200, Los Angeles, CA
90025. E-mail: joncorren@hotmail.com



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


