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Introduction

For years, three non-sedating
antihistamines  have  been  widely
prescribed for treating allergic rhinitis in
Thajland. They include fexofenadine,
cetirizine, and loratadine. Some of them
have been studied separately in seasonal
allergic rhinitis (SAR)"” and rhinitis*®, but
they were compared with each other in
only one trial of SAR®. In Thailand where
the perennial type of allergic rhinitis has
been overwhelming, there were two
studies carried out’® Yet, they were
conducted in chronically-therapy basis
without nasal allergen challenge (NAC)
and included only some drugs. On the
contrary, this study aimed to complete the
investigation of the efficacy, onset of
action, and tolerability of these three drugs
during the 4 h period of NAC in patients
with perennial allergic rhinitis.

Patients and Methods

This study was conducted in full
compliance with the Declaration of
Helsinki and the principles of Good
Clinical Practice. The protocol and
consent form for the study were reviewed
and approved by the Research Ethical
Committee of the Faculty of Medicine,
Chiang Mai University. Written informed
consent was obtained from all subjects
prior to enroilment.

Subjects screening

The allergic rhinitis patients were
included by meeting the following criteria:
(1) age between 15-50 years; and (2)
confirmed diagnosis of allergic rhinitis by
history, physical examination and a
positive skin test to house dust mite (Der
p, Der f). The exclusion criteria were as
follows: (1) history of severe asthmatic
attack or anaphylaxis; (2) relevant septal
deviation, polyps, or sinusitis that remained
active; (3) history of antihistamine drug
allergy; and (4) prior medications intake in
a limited period of time (i.e. 1 week for
decongestant, 2 weeks for non-sedating
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antihistamine, and 4 weeks for topical or
systemic steroid). Eligible subjects were
enrolled to collect baseline data. The
protocol and  patient  information
guidelines were given.

Study design

This was a single center,
randomized, double-blind, parallel,
placebo-controlled trial. All patients
underwent NAC to collect baseline data.
Positive  challenge was defined by
symptoms score 5 and over plus increasing
NAR by 50% from diluent value. Only
positive-challenged patients were
randomly given a single dose of Cetirizine
at 10 mg (Zyrtec®, U.C.B., Thailand),
Loratadine at 10 mg (Clarityne®,
Schering-Plough/Zuellig, Thailand),
Fexofenadine at 60 mg (Telfast®,
Aventis/Zuellig, Thailand), or a placebo
(corn starch, Vidhyasom, Thailand). Ali
were contained in white-pink capsules.
Patients and recorders were blinded from
the treatment type. NACs were repeated
with the highest concentration at 30 min
intervals for 4 h after dosing. Assessments
were collected 10 min after each NAC.

Nasal allergen challenge (NAC)

The patients underwent NAC by the
disc method®. Following diluent (0.4%
phenol in 0.9% normal saline) insertion,
an increasing concentration of Der p and
Der T (Allertech, Thailand) mixture was
administered at 10 min intervals. The
allergen discs (punched out the Whatman
filter paper #1, Whatman, England) with
20 pL of extracts, were placed bilaterally
for 30 seconds over inferior aspect of the
inferior turbinate. To enroll only positive
NAC subjects, nasal airway resistance was
measuted by active anterior
rhinomanometry (Rhinomanometer, PC
200 ATMOS, Germany). The total NAR
reading at 75 Pa of pressure gradient was
based on a previous study in Thais',
Confounding factors in rhinomanometry
were carefully guarded"'.
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Assessments and endpoints

(i) Total nasal symptom score
(TNSS) consisted of itching, stuffiness,
sneezing count, and rhinosrhea. ] ients
were instructed on how to grade the
severity score as follows: 0 = no symptom,
I = symptom present but not
annoying, 2 = symptom annoying but not
interfering with normal activity, and 3 =
symptom interfering with normal activity.
The sneezing count score was 0 = no
sneezing, | [-5 sneezes, 2 = 6-10
sneezes, and 3 = 11 or more sneezes'”. (ii)
The relative efficacy was derived from the
number of time points with 'zero' score
(graded by patients) divided by the total
time points of evaluation, the data were
shown in percentage'. (iii) Tissue paper
for nose blowing was weighed (gram x10
%) before and after use. It was always made
readily available for every patients.
Secretion was collected for 10 min after
each NAC. (iv) Treatment - emergent
adverse events were noted during the
double blind treatinent period, but not
during the baseline period. Inquiries on the
five adverse experiences (somnolence, dry
mouth, headache, fatigue, nausea) were
made hourly throughout the study.
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Statistical analysis

Either Kruskal-Wallis test or
analysis of variance (ANOVA) with post
hoc analysis was performed. The
statistical software used for these analyses
was MedCalc version 7.14 for Windows
(MedCalc Software, Mariakerke, Belgium).
All comparisons were ased on two-sided
tests, Statistical significance was defined
for all tests at p< 0.05

Results

Patients

A total of 47 patients were enrolled.
Of them, 31 (65.9%) met the criteria for
positive NAC. They were randomly given
a single dose of placebo (n=7), loratadine
(n=8), cetirizine (n=8), or fexofenadine
(n=8). They all continued to participate
until the end of the study. Before NAC, all
paraineters were not significantly different
among the four groups. After NAC was
completed, a clear rise in all parameters
was seen, but no significant difference
among the baselines was detected. The
demographic features and baseline are
presented in Table 1.

Table 1 Demographic data of patients taking antihistamines and placebo®

| Placebo Loratadine Fexofenadine Cetirizine

Parameters (n=7) (n=8) (n=8) (n=8)
age ( yr) 30.2+11.6 28.6+12.3 28.7+162 31.5+13.5
Wt (kg) 50.143.5 559+3.2 4945.5 52.3+4.8
M:F 3:4 4:4 4:4 3:5
Moderate to severe: 4:3 4:4 5:3 5:3
mild persistence
NSS at baseline 8(6-10) 7.5 (4-11) 6.5 (5-13) 7.5(5-10)
NAR a  aseline 1.96+2.57 2.7515.95 1.08+0.95 2.281+2.96
(Pa/ml/sec)
Secretion weight at 1.49+1.56 2.42-+1.87 2.28+2.15 2.07+1.12
baseline (g)

®There was no statistical significance among groups at baselime study
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Effect on total nasal symptom
score

Cetirizine suppressed TNSS more
effectively than the placebo at 120 min
(median -5, 95%CIL:-8.3 to —1.9 vs -2,
95%CL-5.1 to 2.8, p=0.01) and
afterwards. Fexofenadine inhibited TNSS
more effectively than the placebo since
150 min (median —4, 95%CI:-8.1 to —1.6
vs -2, 95%CL-5.7 to 32, p=0.02).
Loratadine  inhibited = TNSS  more
effectively than placebo at 180 min
(median - 4.5, 95%CI: - 8.5 to —0.2 vs -2,
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95%CI: - 5.6 to 2.8, p < 0.05) and 240 min
(median — 6, 95%CI: -10.8 to — 2.2 vs -2,
95%ClI: -6.2 to — 0.1, p<0.01). The effect
of these agents on TNSS is presented in
Fig, 1. Cetirizine also suppressed TNSS
greater than loratadine during 20 - 150
min (median — 5, 95%CI: - 8.3 to — 1.9 vs
-3, 95%CI: -5.2 to -0.2, p=0.02 and
median -0, 95%CI; -8.9 to 2.8 vs 4,
95%Cl: -6.9 to -0.5, p=0.02). No significant
difference was noted between cetirizine
and fexofenadine or fexofenadine and
loratadine.

B Placebo [[I Loratadine [] Fexofenadine & Cetirizine
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Fig. 1 Reduction in total nasal symptom score (TNSS) from baseline after treatment.
(*p<0.05, compared to the placebo; ** p<0.05, compared to loratadine)

Relative efficacy

Fig. 2 showed the relative efficacy
in each symptom and TNSS. All active
trcatment  groups evidenced preater
relative efficacy on TNSS than the
placebo group (p<0.05). No statistical
difference in relative efficacy of TNSS
was observed among the studied drugs.

exofenadine exhibited higher relative
efficacy in the aspect of sneezing and
itching score than the placebo (p=0.01),

whereas, cetirizine provided a superior
improvement on sneezing and secretion
score over the placebo (p=0.04).
Loratadine did not clearly yield a great
relative efficacy on individual symptom
score than the placebo. Cetirizine and
fexofenadine had a greater relative
efficacy on sneezing score than loratadine
(»p=0.03). Discrepancies of cetirizine vs
loratadine and cetirizine vs fexofenadine
were not found.
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Discussion

This is the first study which applied
the disc method to longitudinally produce
nasal symptoms for study the drug
efficacy. We has become realized that a
study of drug efficacy which conducted in
community-based context would be
affected by uncontrolled milieu. That is
the various level of HDM in the
households. As most studies have used the
sophisticated allergen exposure unif;
numerous factors must be considered,
such as spatial distribution of allergen, air
flow, calibrated ventilation system".
Besides, the exposure to pollens (which is
larger in size than HDM excreta) are able
to impair fung function"'®. Alternatively,
nasal spray, if specifically designed to
reduce fierce strike, would be another
good option. However, our experience
found that uncertain amount of allergen
and copiously perfused extract which
might interfere the secretion score must
be wary. We silently applied disc to nasal
mucosa. There are three studies that they
showed basic elements of pathophysiology
and timing-physiologic correlation
underlying our implementation" * "

In our model, cetirizine appeared to

rovide fastest relief, whereas, loratadine
acted much later. This trend was supported

y a number of studies'™. In this study,
cetirizine exhibited more rapidly efficacious
than fexofenadine. This study unveiled that
the earlier recommended dose of
fexofenadine (60 mg bid) might be
blundered by cetirizine competitiveness,
thereby, the subsequent studies tend to
increase dose of fexofenadine. Cetirizine
(10 mg) and higher fexofenadine (120 ing)
had a comparable onset of action in
alleviating the nasal symptoms in certain
study'®, Unluckily, the duration of action
by 120 mg administration became shorter
which led to introduction of highly
efficacious 180 mg dose'”. Notably, owing
its least potency, this has allowed
investigators using loratadine as comparator
for any new antihistamine to study. Other
authors, however, remarked that loratadine
might be needed the regular use basis to
encounter the effect **'. Also, we have
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already  provided the  underlying
mechanisms which divert these agents
variouslyzz. In brief, loratadine may
require a more pofent metabolite
(desloratadine, . max = 3-4 h) to establish
an onset”. Cetirizine takes advantage of
fexofenadine over its pharmacokinetic
drawback. Since fexofenadine is a
substrate for certain transporters’®
Nonetheless, the bottom line is any studied
antihistamines have been proven that
every patients in the midst of allergen
exposure ought to receive eifther of them
rather than none at all.

At the end of four h, 45.8% of
patients (data not shown) remained presence
of symptoms despite of on therapy. Also,
reflected by relative efficacy, only 10-20%
of evaluated points in active treatinents
showed definitive relief. This emphasizes
that patients taking any antihistamines
without retreating  themselves from
allergen exposure would inevitably not be
free of symptom. Probably, this explains
ineffectiveness in subset of patients taking
this antihistamine.

In relation to our individual score
analysis (data not shown), patients would
predictably  respond by following
sequence of onset: sneezing (120 min),
secretion (120 min), pruritus (240 min),
The least alleviated symptom was nasal
congestion. The lack of nasal decongestant
effect in the continuous HDM challenge
was occasionally seen’® and confirmed by
our rhinomanometric study®’. A minimnal
rise of TNSS was seen in each group of
cetirizine and loratadine from 150 to 210
min. This mi_ t be caused by late-phase
responses which antihistamines are unable

to exert a pivotal action. The fact that all

three drugs possessed anti-inflammatory
activity in vitro B2 the importance of
this activity in contributing overall clinical
efficacy is not known”.

In our analysis showed that
secretion weight insignificantly reduced
by active treatments. Although this was
also observed in one studyﬁ, we do not
recommend eighing secretion as an
indicator because of nasal blockage in
perennial allergic rhinitis would become a
factor. Instead, nasal albumin level, which
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reflected vascular leakage, was another
option that was  decreased by
antihistamines *"*2,

Adverse events found in our study
were  exclusively hi ',  especially
somnolence (up to 37% in each group).
Other studies reported fewer than 5% '.
Some reported high adverse events, but
not over 33% with predominate of
headache®”, Notably, the complex of
fatigue, sommnolence, dizziness, and
headache sensationally laps over one
another and they are often problematic in
study non-sedating antihistamines.
Somnolence and fatigue, which were
greatly experienced in this study, likely
resulted from continuous nasal challenge.
Rather, the use of reaction threshold
method than constantly high-dose allergen
exposure can relieve them™,

Conclusion

All drugs were more effective than
the placebo under an acute exposure
situation. They preferably suppressed
subjective hallmarks with fewer objective
evaluations. The least symptom relief is
nasal congestion. Cetirizine had the fastest
on Differences  among  various
antihistamines, other than time-to-onset,
seemed to be present. Finaily, all
antihistamines were well tolerated.
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