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Abstract

Background

Cetirizine is widely used to prevent the symptoms
of allergies, especially in the skin, eye, and nose.
Meanwhile Histamine Wheal and Flare inhibition is
a standard biological test widely used to test the
effect duration and intensity.

The aim of our study was to test the Histamine
weal and flare inhibition by Zyrtec (Cetirizine) on
Albanian healthy volunteers.

Method

This was an open, single dose, clinical study.

16 healthy volunteers, 5 males, with a mean age of
21+1 years participated in this study. After they
received 10 mg of Zyrtec, they were tested with a
skin prick test with Histamine on the forearm on
thirteen occasions. Flare and weal were drowning
in a transparent paper; twenty minutes after each
skin prick test and the weal and flare surface were
measured with software.

The data distribution were tested Shapiro—Wilk Test.
Differences were analyzed with Wilcoxon Signed
Ranks Test and all tests used were two-sided with
significance at 5% level.

Results

The subjects have a significant inhibition of
erythema only at skin prick test conducted at 1 hour
post-dose (p<0.001). The mean time of the maximal
effect achieved was 9.4+7.8 hours. None of the
volunteers achieved a totally inhibited erythema.
Subjects had a significant weal inhibition at 40
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minutes after dose (p<<0.001). The mean time of
the maximal effect was 6.64+1.40. All the subjects
achieved a totally inhibited weal.

Both the erythema and weal inhibition was
significant even at 29 hours post dose (p<0.001).

Discussion

The results confirmed that this product has
pharmacodynamics very similar to those observed
in analogue studies in other countries. As our
market is full of many brands of different drugs
at least for the antihistamines we may use the
histamine weal and flare inhibition to evaluate its
pharmacodynamical equivalence.
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Background

Cetirizine is a second generation antiH1s known to
act as inverse agonist [1], and have a
pharmacological effect of about 24 hours with lesser
adverse effects than first generation antiHls
ancestors [2].It is widely used to prevent the
symptoms of allergies, especially in the skin, eye,
and nose, substituting its first generation
predecessors [21. ,
Histamine Wheal and Flare inhibition is a standard
biological test widely used to test the antihistamine
effect. It can test the effect duration and intensity
at the same time.

It should be noted that this effect, at least for some
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antihistamine drugs, may last even when the
corresponding plasma concentrations are
undetectable as they may have metabolites that are
pharmacologically active but also as the tissue
concentrations may continue to be high enough [3].
The aim of our study was to test the Histamine
weal and flare inhibition by Zyrtec (Cetirizine) on
Albanian healthy volunteers.

Method

This was an open, single dose, clinical study.
Materials

Study drug:

Zyrtec 10 mg tablets produced by UCB, lot 38765
were used.

For the ESPT we used a histamine solution with a
concentration of 1% v/v, and single-use metallic
lancets.

Transparent paper was used to trace weal and flare
responses. Then the paper was scanned and the
weal and flare surface were measured with
KLONK-Image Measurement, Version
11.2.437516633.

Subjects

16 healthy volunteers, 5 of them were males, after
they signed an informed consent and performed a
routine clinical and laboratory examination entered
the study. They have a mean age of 21+1 years.
None of them had a chronic or acute health
condition that may impact the study results. All the
laboratory tests resulted normal. Their mean weights
were, 62.8+10.9 kg, and height 170+8.4 cm (Table
1). The panel of the routine laboratory tests was
repeated after the protocol termination.

Number of volunteers | 16

Males ‘ 5

Females 11

Age (mean + Standard | 21+1 years
Deviation)

Weight (mean + | 62.8+10.9 kg
Standard Deviation)

Height (mean + [ 170+£8.4 cm
Standard Deviation)

Tablel. Studygroupcharacteristics
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Study design

All received 10 mg of Zyrtec at 08:00 a.m..along
with 200 ml of water, after overnight fasting. They
abstained from caffeine, fruit juices and alcohols
12 hours before the experiment and for the 24-h
evaluation period afterward and the plain water
drinking and eating were allowed four hours after
they had received the drugs.

Skin prick test

The weal and flare response were the main outcome
variables of the ESPTH challenge. The skin prick
test was conducted on the forearm of each volunteer
on thirteen occasions (pre-dose and 0.33, 0.66, 1,
1.5,2,3,4,8,12,24 and 37 h post-dosing). In each
case a droplet of H solution was placed on an
untested part of the forearm and then the skin was
pierced with a lancet. An Epicutancus Skin Prick
Test with solution 0.9 NaCl (negative control) was
conducted with the first ESPTH. Flare and weal
were drown in a transparent paper, twenty minutes
after each skin prick test. The measurements and
ESPTH were made by the same person.
Statistical Analysis

All the erythema and wheal surfaces <7 mm? were
consider as negative, in accordance to the recomme-
ndations of the EAACI (European Academy of
Allergy and Clinical Immunology) about the
Allergen and Skin Test Standardizations in 1993[4].
The data distribution were tested Shapiro—-Wilk Test.
As the direct inhibition data were not normally
distributed even after transformation, they were
analyzed with non-parametric methods. Differences
were analyzed with Wilcoxon Signed Ranks Test
and all tests used were two-sided with significance
at 5% level. The statistical analysis was performed
with the PASW Statistics 18 software.

Results

Erythema inhibition

The subjects have a significant inhibition of erythe-
ma only at skin prick test conducted at 1 hour post-
dose (median inhibition 35.00%, p<0.001). The mean
maximal inhibition achieved was 97.90+2.22 %, and
the mean time of the maximal effect achieved was
9.4+7.8 hours.

- . FKrythema | Weal
Time df Measured maximal efféct 8h 6 émd 8h
Mean Measured maximal effect 95.89+1.76 % 100.0+0.0%
Area under the curve (AUC,.) 2396.89+814.73 mm’*h 222.35+94.54 mm’*h
Area under the curve (AUC.) 2569.7£108.0 %**h 2351.74+206.8 % *h
Area under the curve (AUCq.n) 18732.6+12320.9 %>*h 5066:2320.6 % *h

Table ur. 2. Erythemaandwealinhibitionparameters
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None of the volunteers achieved a totally inhibited
erythema. The mean AUCO-t was 2396.89+814.73
mm**h. The AUC_, of the mean relative inhibition
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(in percentage) of the erythema was 2569.7+108.0
%?*(mm)*h (Table 2). The erythema inhibition was
significant even at 29 hours post dose (p<0.001).

o it rng
=% Srapula

2.4 3.4

¥

4.0 (2.0 24.0 250

Thaes {hours)

6.0 8.0

Figure nr. 1. Relative (%) median WealandFlareinhibition by Zyrtec.

Weal inhibition

Subjects had a significant weal inhibition at 40
minutes after dose (median inhibition 23.99%,
p<0.001). The mean maximal inhibition achieved
was 100% and the mean time of the maximal effect
was 6.64+1.40. All the subjects achieved a totally
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inhibited weal. The mean AUC , was 222.35+94.54
mm?*h. The AUCO-t of the mean relative inhibition
(in percentage) of the weal was 2351.7£206.8
%?*(mm)*h (Table 2). The weal inhibition was
significant even at 29 hours post dose (p<0.001).
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Figure nr. 2. The AUC_, of the mean relative inhibition (in percentage) ofErythemaandWeal.

Safety 3 subjects reported “moderate fatigue” after
they received Zyrtec. None reported somnolence.
We don’t found any deviation from normal of the
laboratory test after the study termination.

Discussion Histamine is the main mediator
released during the acute phase of the allergic
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reaction. It provokes a very similar reaction, but
not completely identical to that provoked by
allergens in skin. These are the reasons why the
skin prick test with histamine has an important
role in aH studies [51,[61.[7].

The maximum effect of ESPTH can be achieved
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20 minutes after its application [8].The study
volunteers did not suffer from any allergic disease
so the ESPTH reflects the histamine effects on the
skin. The study design seemed sufficiently accurate
to find out the time of onset, peak and the duration
of the antihistamine (Zyrtec) effect.

By the other side Cetirizine is a derivate of
piperazine and at the same time a carboxylated
metabolite of hydroksizine, which has three ionic
forms and its distribution depends on pH[9],[10].
It is nearly completely absorbed, well-distributed
in tissues except in Central Nervous System and
it has a long period of elimination which enables
a one dose in 24 hours prescription [11]. At the
physiologic pH it exists as a “zwitterions”, has a
low distribution volume (0.51/kg), a low serum
concentration and a low affinity for myocardium
which explains its low potential for cardiac
adverse effects [12].Its dermal concentrations
are relatively high, so resulting a quick and
prolonged effect at this site [13], [14].

Our study shows that Zyrtec significantly inhibited
the erythema only at 1 hour after dose and a weal
significant inhibition at 40 minutes after dose, but
the overall erythema inhibition was statistically
superior to the weal inhibition, as evaluated by
the comparison of the respective AUCO-t of the
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mean relative inhibition (in percentage). Another
Cetirizine study in Albanian volunteers revealed
similar results [15]. By the other side as all the
subjects achieved a totally inhibition of the weal,
none of them achieved a total inhibition erythema.
At the same time these results are very similar to
those reported by other authors [16], [17], [18],[19].
Different studies revealed a significant correlation
between the histamine weal and flare inhibition and
the suppression of the allergic rhinitis symptoms
[20],[21].Similar to other studies, in our study the
histamine weal and flare continues to be statistically
significant even at 29 hours post dosing despite the
fact that Cetirizine half-life is 8.3 hours[22], [23],
[24].

This study evaluated the pharmacodynamics of
a specific brand (Zyrtec) of Cetirizine in Albanian
healthy volunteers. The results confirmed that this
product has pharmacodynamics (as studied as
histamine flare and weal inhibition) very similar
to those observed in analogue studies in other
countries. As our market is full of many brands
of different drugs at least for the antihistamines
we can use this simple test (histamine weal and
flare inhibition) to evaluate its pharmacody-
namical equivalence.
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