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ABSTRACT
There is published evidence that cetirizine has a longer dura-

tion of effect than fexofenadine. This study compared duration of
effect and other measures of efficacy of cetirizine,10 mg; fexofe-
nadine, 180 mg; and placebo in allergic subjects exposed to pollen
in the Environmental Exposure Unit. Eligible subjects (n 5 575)
were exposed to ragweed pollen (day 1, 7 hours; day 2, 5 hours)
and randomized in double-blind fashion to once-daily cetirizine,
10 mg; fexofenadine, 180 mg; or placebo. The total symptom
severity complex (TSSC) score, the primary efficacy variable, was
based on four rhinoconjunctivitis symptoms rated at 20-minute
intervals. Treatment evaluation was divided into three periods:
period 1 TSSC, average of 15 scores obtained 0–5 hours after the
first dose; period 2 TSSC, average of 9 scores obtained 21–24
hours after the first dose; and period 3 TSSC, average of 6 scores

obtained 0 –2 hours after the second dose. The primary efficacy
end point was the change from baseline TSSC at period 2. Baseline
TSSC was the final pretreatment score on day 1 and was 9.7 for
cetirizine, 9.8 for fexofenadine, and 9.7 for placebo. For the
primary efficacy end point, the reduction in baseline TSSC at
period 2 was greater for cetirizine (23.6) compared with fexofe-
nadine (22.7; p , 0.001) and placebo (22.0; p , 0.001), rep-
resenting a 33% greater reduction for cetirizine versus fexofena-
dine. Cetirizine continued to reduce TSSC more than fexofenadine
(25.2 versus 24.6; p 5 0.017) and placebo (23.9; p , 0.001)
(period 3). Similar efficacy was observed in period 1 for both
active treatments. Treatment-related adverse events were similar
in all groups with an incidence of somnolence of 1.3% for both
active medications. In conclusion, cetirizine produced a 33%
greater reduction in SAR symptoms over the 21- to 24-hour inter-
val after the first dose and for 40 minutes after the second dose,
indicating a superior and longer duration of effect, which is
relevant because both are once-daily medications. Onset of action
was comparable and both treatments were safe and well tolerated.
(Allergy and Asthma Proc 25:59–68, 2004)

Seasonal allergic rhinitis (SAR) is characterized by a
clustering of nasal and ocular symptoms triggered by

dispersion of grass, weed, and tree pollen. Antihistamines
specific for the H1-receptor are used commonly to treat
SAR but few studies evaluate key aspects of efficacy, in-
cluding onset of action and 24-hour duration of effect. Many
of the newer antihistamines such as cetirizine and fexofe-
nadine are approved for once-daily use, particularly to en-
hance patient convenience and compliance. Therefore, pa-
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tients expect early onset of action and full 24-hour effect
evident at the end of the dosing interval. Accordingly, we
believe that information relative to the 24-hour duration of
effect of antihistamines is important in their use for the
treatment of SAR.

Cetirizine is indicated, in the United States, for the relief
of SAR symptoms in adults and children $2 years of age
and for perennial allergic rhinitis and chronic idiopathic
urticaria in adults and in infants $6 months of age as well
as older children. The recommended initial dose of cetiri-
zine in adults and children $6 years is 5 or 10 mg once
daily; in children 2–5 years of age, 2.5 or 5 mg once daily,
and in infants 6–23 months, 2.5 mg once daily. Fexofena-
dine is indicated for the treatment of SAR and chronic
idiopathic urticaria in adults and children $6 years of age.
The recommended initial dose of fexofenadine for SAR in
adults and children $12 years of age is 60 mg twice daily
or 180 mg once daily; in children 6–11 years of age, it is 30
mg twice daily.

The antihistaminic activity of cetirizine is well de-
scribed,1 and its clinical benefits and safety profile for SAR
versus placebo and other agents have been characterized in
multicenter studies,2–5 a park study,6 and studies in the
Environmental Exposure Unit (EEU).7–9 Likewise, numer-
ous multicenter studies10–14 and an EEU study15 have char-
acterized the efficacy and safety profile of fexofenadine.
However, there are relatively few well-controlled compar-
ative studies that evaluate key aspects of efficacy, including
onset of action and 24-hour duration of effect. In wheal-
and-flare studies, cetirizine produced greater inhibition of
histamine effects in the skin than fexofenadine and exhib-
ited a longer duration of action.16–18 A 2-week multicenter
study of subjects with SAR by Howarth et al. revealed
similar symptom relief with cetirizine, 10 mg once daily,
and fexofenadine, 120 or 180 mg once daily, based on an
average of two daily symptom diary measures.19 However,
a shorter but more controlled comparison of cetirizine, 10

mg once daily, and fexofenadine, 120 mg once daily, in the
Vienna Challenge Chamber found both agents provided
comparable symptom relief for the first 4 hours after the
initial dose but greater reductions in symptom scores with
cetirizine by the end of the dosing interval, indicating a
better duration of action with this agent.20

It is apparent that adequate well-controlled studies di-
rectly comparing cetirizine and fexofenadine are needed to
help clarify the relative duration of effect of these agents,
because both are administered once daily to relieve symp-
toms of SAR. This requires a model that would specifically
address this important component of antihistamine perfor-
mance. The EEU is a self-contained, rigorously controlled
system in which cohorts of up to 160 subjects at a time are
uniformly exposed to predetermined levels of pollen that are
consistent over the course of a study, without many of the
commonly encountered confounding factors associated with
multicenter studies.21 We conducted a large, randomized,
double-blind, placebo-controlled 2-day study of cetirizine,
10 mg once daily, and fexofenadine, 180 mg once daily, in
the EEU located at the Kingston General Hospital in Kings-
ton, Ontario. This is the first head-to-head placebo-con-
trolled study comparing cetirizine and fexofenadine in the
controlled setting of the EEU.

METHODOLOGY

Study Design and Conduct

This was a randomized, double-blind, placebo-con-
trolled, parallel-group EEU study of the effects of

cetirizine and fexofenadine in ragweed-sensitive subjects
with SAR. After unblinded screening and priming phases,
five cohorts of eligible subjects entered a third randomized,
double-blind 2-day phase of symptom assessment during
pollen exposure and study treatment (Fig. 1). Each cohort
was studied for a 2-day period between July 21 and Sep-
tember 30, 2001 in the EEU at Kingston General Hospital

Figure 1. Double-blind treatment schedule in the EEU. *Cetirizine, 10 mg; fexofenadine, 180 mg; or placebo (2.5:2.5:1).
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(Kingston, Ontario, Canada). The study was completed ac-
cording to the guidelines of Good Clinical Practice and
conducted in full compliance with the World Medical As-
sembly Declaration of Helsinki and its most recent amend-
ments. The study was approved by the Queen’s University
Health Sciences and Affiliated Teaching Hospitals Research
Ethics Board. All participants provided written informed
consent or parental consent/assent and if individuals were
,18 years of age.

Participants

All randomized subjects were outpatients $16 years of
age. The study included men, and women either not

of childbearing potential or agreeing not to become preg-
nant (and using defined effective methods of contraception).
Participants had documented SAR to ragweed pollen severe
enough to require pharmacologic treatment for the past 2
consecutive years. The diagnosis was confirmed by skin-
prick test to ragweed antigen at or within 1 year of screen-
ing. Individuals with known allergies to study medications
or excipients were not eligible to participate. Subjects with
clinically significant nasal anatomic deformities causing
.50% obstruction also were excluded, as were those with
acute or chronic sinusitis, otitis media, or upper-respiratory
tract infections (including coryza) within 30 days of priming
and asthma requiring medication beyond occasional use of
inhaled short-acting b2-agonists. Subjects could not be ini-
tiating or advancing immunotherapy or using corticoste-
roids, leukotriene modifiers/antagonists, cromolyn, ipratro-
pium bromide, monoamine oxidase inhibitors, reserpine,
b-blockers, astemizole, norastemizole, monoclonal anti-im-
munoglobulin E antibody, or other miscellaneous antial-
lergy/decongestant treatments within prespecified periods.
Subjects taking agents with a potential for interactions with
study medication or potential effects on symptoms were
disqualified, as were those who had recently donated blood
or participated in other studies. Subjects were required to be
free of other predefined illnesses or disorders, which in the
judgment of the investigator were determined to be clini-
cally significant and/or alter the subject’s ability to partic-
ipate in the clinical trial.

Study Sequence

The study sequence was divided into three phases
(phases I-III). Potential subjects were screened in

phase I according to prespecified study inclusion and ex-
clusion criteria. Subjects satisfying study entrance criteria
were invited to return to the EEU for phase II, the priming
phase, to activate specific allergic reactivity. During this
phase, subjects’ unmedicated responses to up to six con-
trolled ragweed pollen exposures for up to 3 hours per
session were determined by self-assessment, performed at
30-minute intervals, of five rhinoconjunctivitis symptoms:
runny nose, sneezing, itchy nose/palate/throat, itchy/watery
eyes, and stuffy nose, though the first four symptoms,

excluding stuffy nose, were used to determine eligibility.
Symptoms were rated on a diary score card on a scale of 0
(absent) to 3 (severe). Subjects with minimum total symp-
tom severity scores of $5 were eligible for randomization
to double-blind treatment in phase III.

Eligible subjects returned to the EEU in phase III (Fig. 1)
in one of five cohorts, each assessed over a 2-day period,
with all members of a particular cohort seated at the same
time in the EEU during uniform pollen exposure. During
day 1 of phase III, subjects entered the EEU at 8:00 A.M.
and began rating rhinoconjunctivitis symptoms every 20
minutes in their diaries according to the established rating
system. Subjects with total qualifying symptom scores $5
(the four symptoms, as in priming, excluding stuffy nose)
recorded at the 9:40 A.M. evaluation were randomized to
double-blind once-daily treatment at 10:00 A.M. with ceti-
rizine, 10 mg; fexofenadine, 180 mg; or placebo in double-
dummy fashion in a 2.5:2.5:1 ratio by means of a single
computer-generated randomization scheme. Symptoms
were assessed every 20 minutes in the EEU during pollen
exposure for an additional 5 hours. Subjects returned the
next day at 7:00 A.M. for a 5-hour period of pollen expo-
sure, with symptoms rated every 20 minutes. The second
dose of study medication was administered at 10 A.M.,
allowing for 2 hours of symptom assessment after the dose
during pollen exposure on day 2.

EEU

The EEU located at the Kingston General Hospital has
been described in detail21 and is well established and

validated as an appropriate and reproducible environment in
which to assess onset of action and other measures of
efficacy including duration of effect of antihistaminic ther-
apy in large groups of subjects simultaneously during con-
trolled pollen exposure.7–9,21 As in previous EEU studies,
ragweed pollen was dispersed to achieve target exposure of
3500 grains (6500)/m3 at each session, a level consistent
with that occurring in nature during peak allergy season in
many regions, and producing the full spectrum of clinical
symptom responses from minimal to severe, which is typi-
cal for SAR subjects.

Study Medication

A double-dummy technique was used whereby cetiriz-
ine, 10-mg tablets, and overencapsulated fexofena-

dine, 180-mg tablets, and their placebo equivalents were
administered in the EEU at 10:00 A.M. each day of phase
III, for a total of two doses. Prior dissolution studies con-
firmed that overencapsulation did not alter the bioavailabil-
ity of fexofenadine.

Symptom Evaluation

The rhinoconjunctivitis symptoms of runny nose, sneez-
ing, itchy nose/palate/throat, itchy/watery eyes, and

stuffy nose were individually self-rated on a scale of 0
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(absent), 1 (mild), 2 (moderate), and 3 (severe) in subject
diaries. One diary was completed for each specified assess-
ment interval (at 30-minute intervals in phase II and at
20-minute intervals in phase III). At the conclusion of the
final treatment day, subjects also completed a subject global
evaluation assessment of treatment effectiveness, rated on a
7-point scale ranging from 1 (major improvement) to 7
(severe worsening). In addition, subjects rated personal sat-
isfaction with treatment on a 5-point scale ranging from 1
(very satisfied) to 5 (very unsatisfied). They also rated their
willingness to take the study medication again for SAR on
a scale of 1 (definitely would) to 5 (definitely would not).

General Medical/Safety Assessments

A limited physical examination and laboratory assess-
ments were performed at screening, and the physical

examination was repeated at withdrawal or at the end of the
study for randomized subjects. Adverse events and concom-
itant medication use were recorded before entering the EEU
each day of phases II and III and at the end of the study and
whenever adverse events were observed and/or reported in
the EEU. In addition, all subjects were contacted by phone
at least 1 week after the final visit to assess adverse events
that might have occurred for the week after the final dose of
study medication was received.

Outcomes Measures

The primary efficacy end point was the change in total
symptom severity complex (TSSC) score from base-

line at period 2, a measure of treatment duration of effect
after the first dose. Secondary efficacy end points included
change from baseline TSSC score at periods 1 and 3 and at
each 20-minute interval measured on days 1 and 2 for all
three periods; changes from baseline in TSSC score 1
stuffy nose at periods 1, 2, and 3 and at each individual
20-minute interval of days 1 and 2 for each period; changes
from baseline in individual symptoms at periods 1, 2, and 3;
and, at the end of the study, subject global evaluation and
personal satisfaction ratings and subjects’ willingness to
take study medication again.

The TSSC score was used to measure rhinoconjunctivitis
symptoms during the course of the study. The TSSC score
was defined as the sum of self-assessed severity scores for
the four symptoms of runny nose, sneezing, itchy nose/
palate/throat, and itchy/watery eyes. For analysis of efficacy
data, the baseline evaluation was defined as the final pre-
treatment symptom assessment on day 1 of phase III (i.e., at
9:40 A.M.) and treatment evaluations were divided into
three predefined periods, allowing for closer examination of
onset and duration of effects: period 1, the average of the 15
postdose symptom scores on day 1 of phase III; period 2, the
first nine assessments on day 2 of phase III before admin-
istration of the second dose; and period 3, the average of the
6 postdose symptom scores on day 2 of phase III.

Safety was assessed by reporting the incidence and se-
verity of adverse events that occurred. Results from mea-
surements of vital signs and physical examinations were
also used. Treatment-emergent adverse events were those
events occurring for the first time in a subject during the
active treatment period (phase III) or those begun before
active treatment but increasing in severity during treatment.
Adverse events judged by the investigators most likely to
have been caused by study drug or for which causality was
unknown were categorized as treatment related.

Statistical Analysis Plan

The sample size of the study was determined based on
the primary efficacy end point, TSSC change from

baseline to period 2, with the comparison of interest being
that between the cetirizine-treated and fexofenadine-treated
groups. A total of 225 subjects in each active treatment
group were needed for the study to have at least 80% power
for a two-sided test to detect a 1.06-point difference in the
primary efficacy end point between the active treatment
groups. A 2.5:2.5:1 randomization ratio was used, providing
a planned placebo group sample size of 90 subjects. The
secondary comparison of either active treatment versus pla-
cebo had at least 80% power to detect a 1.4-point difference
in the primary end point. All tests were two-sided at the 5%
significance level, assuming a pooled SD 5 4.0.

The primary end point was assessed in the intent-to-treat
population, which included all subjects who took one or
more doses of study medication and who had efficacy data
at baseline and one or more postbaseline time points. Anal-
ysis of covariance models with terms for treatment group
and baseline as covariate were used to compare the three
treatment groups with respect to changes from baseline for
primary and secondary efficacy end points that were con-
tinuous variables. Pairwise testing was performed on effi-
cacy end points using Fisher’s protected least significant
difference. An analysis of variance model was used to
compare primary efficacy data for the three treatment
groups at baseline.

Global/satisfaction response ratings and willingness to
take medication again were tested using the Mantel–Haens-
zel statistic for row mean scores. If significant differences
among the three treatments emerged, a second test using
only the cetirizine and fexofenadine groups was performed.

Safety analysis was undertaken on subjects who took at
least one dose of study medication and had any follow-up
safety data. Incidence and severity of treatment-emergent
and treatment-related adverse events, discontinuations due
to adverse events, dose reductions or temporary discontinu-
ations due to adverse events, and serious adverse events
were summarized.

SAR and non-SAR medications used for the 3-month
period before the study and non-SAR medications taken
during the study were summarized. Laboratory data were
listed, with abnormal values noted. Vital signs were sum-
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marized. Physical examination findings were noted as nor-
mal or abnormal.

RESULTS

Participant Disposition

Among the 836 subjects screened, 575 subjects were
randomized to treatment in phase III and 574 of these

subjects were eligible for the intent-to-treat analysis, includ-
ing 240 subjects in the cetirizine group (100%), 238 subjects
in the fexofenadine group (99.6%), and 96 subjects in the
placebo group (100%). One subject randomized to fexofe-
nadine was not eligible for the intent-to-treat analysis be-
cause she discontinued at the time of the first dose because
the overencapsulated pill lodged in her throat; however, this
subject was included in the safety analysis. Five hundred
sixty-three subjects completed the study: there were 236
subjects in the cetirizine group (98.3%), 232 subjects in the
fexofenadine group (97.1%), and 95 subjects in the placebo
group (99.0%).

Demographics/Allergy History

Demographic characteristics and disease history were
comparable among treatment groups (Table I). Pre-

study use of medications for allergic disorders was similar,
ranging from 25.0 to 28.5% across groups.

Pollen Counts

Consistent pollen exposure in the EEU was achieved
throughout the study. The mean ragweed pollen con-

centrations recorded in the EEU for the five cohorts studied
(two cohorts in July, two cohorts in August, and one cohort

in September of 2001) ranged from 3493 6 535 grains/m3

to 3758 6 371 grains/m3.

TSSC Scores

Mean baseline TSSC scores were comparable among
treatment groups: 9.7 for cetirizine, 9.8 for fexofe-

nadine, and 9.7 for placebo. The least square mean change
from baseline in TSSC at each study period according to
treatment is presented in Fig. 2. For the primary efficacy
end point, change from baseline in mean TSSC score in
period 2 (21–24 hours after the first dose), cetirizine pro-
duced a greater reduction (23.6) compared with fexofena-
dine (22.7; p , 0.001) and placebo (22.0; p , 0.001).
Subjects on cetirizine realized a 33% greater reduction in
TSSC score than subjects on fexofenadine at this period. Fexo-
fenadine provided a greater reduction in TSSC score from
baseline at period 2 compared with placebo (p 5 0.025).

Cetirizine and fexofenadine afforded greater symptom
relief compared with placebo for the secondary end points
of changes from baseline at periods 1 and 3 as well. Symp-
tom score reductions were comparable between active treat-
ment groups (24.3 and 24.4, respectively) and better than
placebo (23.3; p , 0.001 for both) for period 1, which
encompassed the first 5 hours after dosing. Greater TSSC
score reductions also were evident with cetirizine (25.2;
p , 0.001) and fexofenadine (24.6; p 5 0.017) versus
placebo (23.9) at period 3, the 2-hour period after the
second dose. The symptom score reduction observed with
cetirizine at period 3 was significantly greater than that seen
with fexofenadine (p 5 0.017).

Figure 3 shows the absolute value of the least square
mean changes from baseline in TSSC score at 20-minute
intervals for each treatment group during each treatment
period. A similar onset of effect for each active treatment
was observed, with significant reductions in symptom

TABLE I

Demographic Characteristics at Baseline According to Treatment Group

Cetirizine Fexofenadine Placebo

No. of subjects 240 239 96
Gender [no. (%)]

Men 115 (47.9) 103 (43.1) 37 (38.5)
Women 125 (52.1) 136 (56.9) 59 (61.5)

Ethnicity [no. (%)]
White 223 (92.9) 231 (96.7) 89 (92.7)
Black 7 (2.9) 3 (1.3) 2 (2.1)
Asian 7 (2.9) 2 (0.8) 3 (3.1)
Other 3 (1.3) 3 (1.3) 2 (2.1)

Mean age (yr)* 30.6 (16–73) 32.7 (16–86) 33.6 (16–68)
Mean weight (kg)* 76.6 (40–128) 75.6 (43–143) 79.1 (40–160)
Mean duration of rhinoconjunctivitis (yr)* 16.2 (2.7–54.6) 16.7 (1.9–61.6) 17.7 (1.9–50.1)

* Values in parentheses are ranges.
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Figure 2. Least-square (LS) mean change (6SE) from baseline in TSSC score to the end of periods 1, 2, and 3 during double-blindtreatment
with cetirizine, fexofenadine, or placebo. Intent-to-treat population. *p , 0.05 and **p , 0.001 versus placebo; †p , 0.05, and ‡p , 0.001
versus fexofenadine.

Figure 3. Least-square (LS) mean changes from baseline in TSSC score at each 20-minute interval measured during double-blind treatment
with cetirizine, fexofenadine, or placebo. Intent-to-treat population. *p , 0.05 versus placebo; †p , 0.05 versus fexofenadine.
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scores evident at 1 hour and 40 minutes for both agents.
However, differences in duration of effect between active
treatments were detected. Cetirizine was associated with
significantly greater reductions in TSSC scores than placebo
at every interval measured from 1 hour and 40 minutes and
thereafter to the end of the study. In contrast, waning of
symptom relief was observed with fexofenadine in period 2
at the end of the first dosing interval. No significant differ-
ences between fexofenadine and placebo were detected
from 23 hours after the first dose until an hour after the
second dose in period 3. Cetirizine produced significantly
greater reductions than fexofenadine at each interval mea-
sured in period 2 and for the first 40 minutes of period 3,
with the greatest difference between active treatments ob-
served at 24-hours after the dose.

TSSC 1 Stuffy Nose

The effects of therapy on the composite of TSSC 1
stuffy nose scores were consistent with those noted

for TSSC scores alone. Changes in TSSC 1 stuffy nose
score from baseline at periods 1 and 2 and at each 20-minute
time point were similar to the changes from baseline ob-
served for TSSC scores alone.

Individual Rhinoconjunctivitis Symptoms

Cetirizine and fexofenadine were both significantly
more effective than placebo in alleviating all four

individual rhinoconjunctivitis symptoms comprising the
TSSC during period 1 (p , 0.05). During period 2, cetiri-
zine was significantly more effective than placebo and
fexofenadine for all individual symptoms in the TSSC
score, and fexofenadine was significantly more effective
than placebo for sneezing (p , 0.05). Cetirizine produced
significantly greater reductions than placebo for each indi-
vidual symptom and significantly greater reductions than
fexofenadine for runny nose and itchy nose/palate/throat at
period 3 (p , 0.05). During this period, fexofenadine was
significantly better than placebo for sneezing and itchy/
watery eyes (p , 0.05). There were no statistical differences
between treatment groups for stuffy nose.

Summary Evaluations

The distribution of responses for subjects’ global evalu-
ations of allergy symptom improvement, satisfaction

with treatment, and willingness to take study medication
were statistically different among the three treatment groups
(p 5 0.002, p , 0.001, and p , 0.001, respectively). Both
active treatments were better than placebo: for the pairwise
comparison of cetirizine versus fexofenadine the differences
numerically favored cetirizine but did not reach statistical
significance (p 5 0.181, p 5 0.062, and p 5 0.085, respec-
tively). For cetirizine-treated subjects, 17.1% reported being

“very satisfied” and 20.0% reported that they “would defi-
nitely take [study medication] again,” versus 13.4 and
14.7% for these respective categories in the fexofenadine-
treated group.

Adverse Experiences

Cetirizine and fexofenadine were equally well tolerated
in this study. One subject taking cetirizine (0.4%) and

four subjects taking fexofenadine (1.7%) discontinued the
study because of adverse events related to study medication.
The cetirizine subject discontinued due to dizziness, head-
ache, nausea, and vomiting. The four subjects taking fexo-
fenadine who discontinued the study had experienced, re-
spectively, flu-like symptoms; headache and nausea; back
pain; and lodging of the overencapsulated pill in the esoph-
agus, esophageal spasm, and soreness. The lowest percent-
age of subjects reporting treatment-emergent, all-causality
adverse events was in the cetirizine-treated group: 93 events
occurred in 71 cetirizine-treated subjects (29.6%); 140
events occurred in 93 fexofenadine-treated subjects
(38.9%); and 45 events occurred in 34 placebo-treated sub-
jects (35.4%). Treatment-emergent adverse events occur-
ring in Ä2% of subjects for any treatment group are listed
in Table II. The most common adverse events (i.e., occur-
ring in Ä2% of subjects) were headache and respiratory
tract infection in the cetirizine group; headache, pharyngitis,
respiratory tract infection, asthenia (includes fatigue), diz-
ziness, rhinitis, nausea, and diarrhea in the fexofenadine
group; and headache, back pain, nausea, chest pain, dyspep-
sia, pharyngitis, respiratory tract infection, and rhinitis in
the placebo group. Somnolence occurred in 1.3% of sub-
jects in each active treatment group and in 1% of subjects on
placebo. Asthenia occurred in 3.8% of patients on fexofe-
nadine, 1.3% on cetirizine, and 1.0% on placebo. Dry mouth
occurred in 1.3% of patients on cetirizine, 0.8% on fexofe-
nadine, and 1.0% on placebo. A total of 40 treatment-related
adverse events occurred in 32 cetirizine subjects (13.3%);
59 such events occurred in 43 fexofenadine subjects
(18.0%); and 20 such events occurred in 16 placebo subjects
(16.7%).

The majority of treatment-emergent all-causality adverse
events were mild to moderate in severity, with a similar
frequency across groups except for higher occurrence of
pharyngitis with fexofenadine (5.4%). One subject on fexo-
fenadine, one subject on cetirizine, and one subject on
placebo experienced a serious treatment-emergent adverse
event. One serious adverse event was determined to be
treatment-related: a fexofenadine subject had an overencap-
sulated pill lodged in her throat. This subject, who was
eventually able to swallow the pill on her own, was found
on subsequent evaluations to have a congenital or acquired
esophageal web along with biopsy-confirmed eosinophilic
esophagitis, which could have contributed to the pill lodg-
ing. Two other serious adverse events not considered related
to treatment occurred during the study. A 20-year-old
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woman developed pyelonephritis before receiving cetirizine
and a 51-year-old woman treated with placebo experienced
an asthmatic episode on the second treatment day after
completing the study. The asthmatic subject was treated in
the clinic associated with the EEU and the event resolved
the same day.

DISCUSSION

This large, randomized, double-blind study conducted in
the EEU comparing cetirizine, 10 mg, with fexofena-

dine in the 180-mg formulation showed a similar onset of
action and comparable relief of SAR symptoms for the first
5 hours after the initial dose. However, cetirizine had a
longer duration of action and better symptom relief than
fexofenadine as evidenced by 33% better symptom response
from 21 to 24 hours after the initial dose, with the greatest
difference between the active treatments observed at 24
hours after the dose. Superior symptom relief of cetirizine
compared with fexofenadine continued for 40 minutes after
the administration of the second dose. The frequency of
treatment-emergent adverse events associated with cetiri-
zine was similar to that of fexofenadine and to that of
placebo, including somnolence.

The EEU lends itself to accurate assessment of duration
of response by having subjects return to the facility at a
predetermined time in the latter portion of the postdosing
period when they are again exposed to the same levels of
pollen and record symptoms once more at set intervals. The
importance of duration of effect of these medications in the
treatment for SAR is relevant considering the approval for
once-daily dosing. The EEU has been established as a
particularly suitable setting to evaluate efficacy of antialler-
gic medications.7–9,15 A target ragweed pollen concentra-
tion of 3500 6 500 grains/m3 is representative of peak
pollen exposure in the out-of-doors22–24 and produces the

full spectrum of symptom severity in allergic individuals.
The reproducibility of pollen exposure that is attainable
between cohorts and within individuals in the EEU creates
conditions required for an accurate assessment of efficacy
measures. Furthermore, the ability to assess symptoms pre-
cisely at 20-minute intervals in this study enabled an added
sensitivity to detect differences throughout the dosing in-
terval.

A single dose of cetirizine has a duration of effect lasting
over the 24-hour period, an effect not observed with fexo-
fenadine. This superior effect extends for at least 40 minutes
beyond this 24-hour dosing interval after the second dose.
This 24-hour duration of effect is especially relevant to the
expectation of therapeutic efficacy by physicians and pa-
tients for once-daily medications used on an as-needed
basis, a practice common to patients taking these medica-
tions. Two studies comparable in design with this study but
using different symptom categories and rating scales com-
paring cetirizine to loratadine and placebo also showed a
similar onset of action and duration of effect for cetirizine as
in this study.8,9

This study also corroborates findings about individual
characteristics of onset of action and duration of effect for
SAR reported in earlier studies in other controlled systems
offering consistent pollen exposure in which cetirizine or
fexofenadine were compared with placebo and/or other
agents.7–9,15 In the only direct comparison in such a setting,
Horak et al., using the Vienna Challenge Chamber, con-
ducted an investigator-blinded crossover study of cetirizine,
10 mg once daily, and fexofenadine, 120 mg once daily, in
40 subjects with SAR exposed to grass pollen for 6 hours on
2 consecutive days.20 Both active medications were signif-
icantly more effective than placebo and displayed similar
onset of symptom relief and comparable efficacy for the
first 4 hours after the dose on both study days. However,

TABLE II

Treatment-Emergent (All-Causality) Adverse Events with Incidence >2%*

Preferred Term Cetirizine
(n 5 240)

Fexofenadine
(n 5 239)

Placebo
(n 5 96)

n % n % n %

Headache 24 10.0 23 9.6 13 13.5
Pharyngitis 2 0.8 13 5.4 2 2.1
Respiratory tract infection 9 3.8 12 5.0 2 2.1
Asthenia 3 1.3 9 3.8 1 1.0
Nausea 4 1.7 5 2.1 3 3.1
Back pain 1 0.4 4 1.7 3 3.1
Rhinitis 1 0.4 6 2.5 2 2.1
Dizziness 2 0.8 6 2.5 0 0
Dyspepsia 3 1.3 4 1.7 2 2.1
Chest pain 0 0 1 0.4 2 2.1
Diarrhea 0 0 5 2.1 0 0

* Subjects with one or more event in a body system were counted only once for that body system.

66 January-February 2004, Vol. 25, No. 1



22–24 hours after the dose, symptom relief with cetirizine
was superior to that of fexofenadine, suggesting a longer
duration of action with cetirizine. Those findings are con-
sistent with observations in the present EEU comparison of
cetirizine, 10 mg, and fexofenadine, 180 mg. Although the
fexofenadine dose was different between this EEU study
and the study conducted by Horak et al., efficacy compa-
rability of both doses (i.e., 120 and 180 mg) has been
determined previously by Casale et al.11 Earlier results of
pharmacodynamic studies also support the current study’s
results by showing similar onset of action for cetirizine and
fexofenadine but a more prolonged duration of effect for
cetirizine.16,18

Our results differ somewhat from that of Howarth et al.,
who conducted a multicenter, double-blind, placebo-con-
trolled 2-week study comparing the effects of cetirizine, 10
mg, with fexofenadine, 120 and 180 mg (administered in
multiples of 60-mg capsules), on total symptoms scores in
821 subjects with SAR.19 They observed comparable effi-
cacy among all active treatment groups including estimates
of 24-hour efficacy. However, a comparison of that study
with the current investigation is limited by the differences in
methodology and study setting along with different symp-
tom score criteria for entry, the grouping of symptoms for
efficacy and safety analysis, and the way in which data were
analyzed, especially for trough symptom scores. It is note-
worthy that subjects with severe symptoms were excluded.

In this study, cetirizine and fexofenadine were equally
well tolerated. The incidence of side effects overall and by
type was similar across treatment groups. The incidence of
somnolence was 1.3% for cetirizine, 1.3% for fexofenadine,
and 1.0% for placebo. The safety profiles are consistent
with previous observations in 2-day studies undertaken in
the EEU.9

CONCLUSIONS

In this large study comparing two well-recognized anti-
histamines, cetirizine, 10 mg once daily, had a longer

duration of effect than fexofenadine, 180 mg once daily,
producing a 33% greater reduction of SAR symptoms from
21 to 24 hours after the first dose, the primary end point, and
extending for 40 minutes after the second dose was admin-
istered at 24 hours. This finding is especially relevant be-
cause both medications are approved for once-daily dosing.
Cetirizine and fexofenadine had the same time to onset of
action and provided comparable symptom relief over the
first 5 hours after initial dosing compared with placebo, and
both were equally safe and well tolerated, with treatment
related-adverse events including somnolence similar to pla-
cebo.
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