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H1-receptor antagonists are widely used in children but are not as well-
studied in children as they are in adults. Our objective was to determine
the onset and duration of action and the relative potency of the H1-
receptor antagonists cetirizine and loratadine in children. We performed
a prospective, randomized, placebo-controlled, double-blind, crossover,
single-dose study of cetirizine and loratadine using suppression of the
histamine-induced wheal and ¯are as the primary outcome. In 15 allergic
children, mean age 9 years, compared with baseline, cetirizine (10 mg)
suppressed the wheals and ¯ares signi®cantly from 0.25 to 24 h,
achieving nearly 100% of ¯are suppression from 2 to 24 h, inclusive, and
loratadine (10 mg) suppressed the wheals and ¯ares signi®cantly from
0.75 to 24 h, inclusive. Cetirizine suppressed the wheals and ¯ares
signi®cantly more than loratadine from 0.25 to 1 h, inclusive, and at 0.5,
1, 2, 3, 5, 6, 7, and 24 h, respectively. Placebo also suppressed the wheal
and ¯are signi®cantly at some assessment times. Cetirizine and
loratadine both have excellent antihistaminic activity in children, with a
rapid onset of action and a 24-h duration of action in this population.
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During the past 50 years, H1-receptor antagonists
have been widely used to relieve symptoms of
allergic disorders in children, especially the nasal
itching, discharge, congestion and sneezing of
allergic rhinitis, the itching, redness and tearing of
allergic conjunctivitis, and the itching and wheal-
ing of urticaria (1). Their primary mechanism of
action is blockade of H1-receptors on post-
capillary venules, leading to decreased vasodila-
tion, vascular permeability, and tissue edema (2).
They also block H1-receptors on the thin, unmye-
linated, extensively branching afferent C-®bres in
the skin, leading to relief of itching (3).

Clinical pharmacology studies of H1-receptor
antagonists are useful for determining the onset
and duration of action and the relative potency
of these medications (4±10). Here we report a
prospective, randomized, placebo-controlled,
double-blind, crossover, single-dose study of
cetirizine and loratadine in children, using the
ability of these H1-antagonists to suppress the
histamine-induced wheal and ¯are as the primary
outcome.

Methods

The study protocol was approved by the
University of Manitoba Faculty Committee on
the Use of Human Subjects in Research. Before
enrolment, written consent for each child's
participation was obtained from his/her parent,
and written assent was obtained from the child.
Children were eligible for inclusion in the study if
they were light-skinned, age 6±11 years, non-
obese, non-smokers, and in good health except
for allergic rhinitis with or without mild asthma.
Before the study or during the study, ketotifen or
astemizole were not permitted for 90 days, and all
other oral medications were not permitted for
30 days. Low-dose intranasal or inhaled gluco-
corticoids (j 400 mg/day total inhaled intra-
nasally and orally) and as-needed inhaled
albuterol, which do not suppress skin tests
(11, 12), were allowed.

Cetirizine (10 mg) (Reactine1, P®zer Canada
Inc., Kirkland, QC, Canada), loratadine (10 mg)
(Claritin1, Schering Canada, Inc., Pointe-Claire,
QC, Canada), or placebo was administered in a
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crossover sequence designated by a computer-
generated random code. On study days at least
one week apart and after an overnight fast,
encapsulated medication or placebo was admi-
nistered by the research nurse, with up to 180 ml
clear liquid permitted at the time of dosing. A
standardized breakfast was given two hours after
dosing and a standardized lunch was served 4.5 h
after dosing.

Epicutaneous tests with histamine phosphate
1 mg/ml were performed on the volar surfaces of
the forearms using sterilized, disposable straight
needles (Coates & Clark, Greer, SC, USA) and
the prick-through drop technique. The sequence
of test sites was identical in all participants. Tests
were performed before medication or placebo
administration at around 0800 h, at 15 min
intervals during the ®rst hour afterwards, at
hourly intervals thereafter for 7 h, and at 24 h. At
baseline, and at 1 and 24 h, the tests were
performed in duplicate, and at these times the
results were averaged.

Each time skin tests were performed, children
were asked to assess the amount of itching in the
wheals and ¯ares as absent, present and mild, or
present and severe by selecting a happy, neutral,
or sad `face', respectively, from a picture code. At
these times, they were also asked about sleepi-
ness, dry mouth and other possible adverse effects
of the medications. All information obtained was
noted in the case record forms.

Wheal and ¯are circumferences were traced at
10 min with a ®ne-tipped pen and transferred to
paper using transparent tape. All skin tests and

tracings of wheal and ¯are circumferences were
made by the same investigator. All wheal and
¯are tracings were digitized, and the areas
calculated, by the same investigator (4, 6±9).

The histamine-induced wheal and ¯are areas
were analyzed as absolute values. The two-way
analysis of variance, using skin-test time by
subject as the criteria of classi®cation, and
the Tukey and Bonferroni multiple-range tests
were used for all comparisons. Differences were
considered signi®cant at p , 0.05.

Results

Fifteen children (13 boys, 2 girls) with allergic
rhinitis, mean age 9 6 0.4 (SEM) years and mean
weight 32 6 3 kg completed the study. There
were no dropouts. Compared with predose base-
line, cetirizine (10 mg) produced signi®cant
suppression of the wheals from 0.25 to 24 h,
with a maximum of 49% at 7 h (Fig. 1), and
signi®cant suppression of the ¯ares from 0.5 to
24 h, with nearly 100% suppression from 2 to
24 h, inclusive (Fig. 2). Compared with baseline,
loratadine (10 mg) produced signi®cant suppres-
sion of the wheals from 0.75 to 24 h, with a
maximum of 46% suppression at 7 h, and
signi®cant suppression of the ¯ares from 0.75 to
24 h, inclusive, with a maximum of 90% suppres-
sion at 4 h. Compared with baseline, placebo
produced signi®cant suppression of the wheals
from 0.25 to 2 h and from 4 to 7 h, and signi®cant
suppression of the ¯ares from 0.5 to 1 h.

Fig. 1. Mean 6 SEM wheal areas after
epicutaneous histamine phosphate 1 mg/
ml: suppression by cetirizine, loratadine,
and placebo. { indicates signi®cant
difference from placebo (p j 0.05);
* indicates signi®cant difference from
predose baseline wheal area (p j 0.05);
** indicates signi®cant difference between
cetirizine and loratadine (p j 0.05).
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Cetirizine suppressed the wheals signi®cantly
more than loratadine from 0.25 to 1 h inclusive,
and suppressed the ¯ares signi®cantly more than
loratadine at 0.5, 1, 2, 3, 5, 6, 7 and 24 h.

In six children who did not consistently
experience itching of the wheals and ¯ares in
the predose baseline tests, suppression of itching
could not be assessed. In the remaining children,
cetirizine completely suppressed itching from 0.75
to 7 h, inclusive; loratadine completely sup-
pressed itching at 3 and 5 h; and placebo did
not completely suppress itching at any time.

No adverse effects attributable to the H1-
receptor antagonists, including sedation, light-
headedness, dizziness, dry mouth, visual changes
and dif®culty in urinating, were noted.

Discussion

New, non-sedating H1-receptor antagonists such
as cetirizine or loratadine are gradually replacing
old, sedating H1-receptor antagonists in the
treatment of allergic rhinitis and urticaria (10).
In this 3-way crossover study, using a relatively
non-invasive bioassay involving epicutaneous
tests with histamine phosphate, we have obtained
clinically useful information with regard to onset
and duration of cetirizine and loratadine, and
their relative potency. All skin tests were
performed with careful attention to detail;
predose baseline was obtained at around
0800 h; an identical test site sequence was used
on all study days; one investigator performed and
traced all the skin tests; and one investigator
digitized all the wheals and ¯ares. A strong
placebo effect was observed, as is typical not only

of clinical pharmacology studies in which wheal
and ¯are suppression by H1-receptor antagonists
is the primary outcome (8, 9), but also of
intervention studies in which suppression of
symptoms is the primary outcome (13±19).

Both cetirizine and loratadine suppressed the
wheals and ¯ares promptly. The suppression
lasted for 24 h after administration of a single
dose of both medications, thus con®rming that
once-daily dosing in children age 6±11 years is
optimal. Cetirizine appeared to have a more
rapid onset of action in suppressing whealing,
¯aring, and itching than loratadine did. This
would more likely be clinically relevant during
sporadic use than during regular use. The
objective ®ndings in this pharmacodynamic
study are a useful adjunct to the subjective
descriptions of the symptom relief produced by
cetirizine (13±18) and loratadine (19±22) in
clinical trials in children with allergic disorders.
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