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Effect of cetirizine, levocetirizine, and dextrocetirizine on
histamine-induced nasal response in healthy adult volunteers

Background: Cetirizine, an ¢ffective H;-receptor antagonist, is a racemate
mixture of two enantiomers; levocetirizine (R enantiomer) and dextrocetirizine
(S enantiomer).

Methods: To investigate the pharmacologic activity of the two enantiomers of
cetirizine, we conducted a randomized, double-blind, four-way, crossover study
to assess the effect of treatment with 5 mg levocetirizine, 5 mg dex

and 10 mg cetirizine and matched placebo, nnh:sunun&-mdnwdchanmmthe
nasal airways of 24 healthy volunteers. Four hours after a single oral intake, all
mbmmabn!hngedbymﬂmlam;nmwmmmm
concentrations (from 0,25 to 32 mg/ml) of in both nostrils. Nasal
Tésistance was by passive anterior rhinomanometry (PAR), and
changes in histamine threshold were caleulated together with the absolute
number of sneezes afier each challenge,

Results: Both levocetirizine and cetirizine significantly attenuated the histaminc-
induced increase in nasal airway resistance by nearly 50% (from a median
resistance of 2.51 Pa per cm™/s to 1,29 and 1,31 Pa per cm’/s, respectively) at the
maximal concentration, and they concomitantly increased the histamine
thmholdbylbnrfnld(ﬁom&tonmyml).mmparedmthplmbo Sneezing
was also attenuated by both levocetirizine and However, these
anﬁhisumnﬂcemmmnotmudthdemmenrmne.

Conclusions: This study shows a similar activity of levocetirizine and cetirizine on
the inhibition of histamine-induced increase in nasal resistance, indicating that

D. Y. Wi
C. De V.
'mmmwsmmm
mmmwmnmmm

Kity words: cetirizing: dextrocetidizing; histaming
thrashoid; levocetivizing; nesal rasistance,
Christine De Vas, PhD

UCB Pharma

Alida de la Rechercha B0

B-1070 Brussels

Beigium

levocetirizine.

the antihistaminic properties of cetirizine are probably attributable to
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The role of histamine has been well documented in the
pathophysiology of allergic airway diseases (1-3). An
increased understanding, over the last few decades, of
thepathowrohofhwtmmemallergmdmmhas
been associated with the development of specific and
highly efficacions H-receptor antagonists for sympto-
matic relief of aliergic discase, particularly seasonal and
pmmalallersicrhm&ﬂsmdurhm(#ﬁ) The H;-
receptor antagonists, generally called antihistamines,
have broadly been classed into two categories, the
first- and second-generation antihistamines. The first-
gencration antihistamines have been associated with
central nervous system and anticholinergic side-effects,

particularly sedation and impaired psychomotor activ-
ity('r),mdmthaeforenmmhuaedmmﬂy In
contrast, the newer second- tion antihistamines,
such as cetirizine, loratadine, and fexofenadine, exhibit
fewer sedative and anticholinergic effects and have a
rapid onset of action, making them ideal for sympto-
matic relief of the allergic disease.
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Controlled trials in patients with seasopal and
pemwml rhinitis have demonstrated that cetirizine is
effective in attenuating nasal and/or ocular symptoms
resulting from experimental or natural allergen expo-
sure (8-11). However, cetirizine is A racemate mixture of
two enantiomers: levocetirizine (R epantiomer) and
dextrocetirizine (S enantiomer), The aim of this study
was to investigate the activity of these two enantiomers
on histamine-induced changes in nasal resistance and
sneezing in healthy volunteers, and then to compare
these effects with those of cetirizine and placebo.

Material and metheds

Subi

Twenty-eight healthy vohanteers were enrolled in this

study. MMZQW(MWMISMMM

m(mmnm}mpwmm mywuympum-
had normal findings on routine hematologic and

biochmwdbloodmtmmmafﬂwwlmnohd
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more than five cigarettes a day or had a history of allergy or
hypersensitivity to piperazines, They did not take any medication,

except orsl contraceptives during the 2 wesks preceding enroliment.
Aﬂvolma:enpvewnm informed consent prior to the study. This
study was approved by the ethics committes of the university
hospital, Free University of Brussels {(Academisch Ziekenhuis, Vrije
Universiteil Brussel), Belgium.

Study design
This was & randomized, double-blind, placcbo-controlled, fnm’—way.

events before and afier nasal provocation, and, all being well, they
were given appointments to attend the clinic for the next visit aftera
washout period of 7-14 days.

Measurement of nasal resistance

Nasal resistance was measured by PAR (Eeyer, Bad Ems, Germany),
upmoulydmribad(!d}.anaﬂy.lﬁuduﬂlwofmgm’km
blowa through a nozzle into one nostril. The pressure induced by the
nasal airway resistance to this airflow at a given level of the nomle
was megsured. The meseursments were expressed in Pa per cm®/s, as
by the International Committee on Standardization of

crossover study. Each volunteer was d into a
achudubmmuwlmdemdsmhvmﬁﬂm,sm

after each intake, all subjects werz challenged by namlmol
memwmnxm
nmnammmmmnmmmm
measured by passive anterior rhinomanometry (PAR), and changes
in histamine threshoid (concentration thet induces 100% increase in
mmmmmummmmummw

obstruction and nasal hyperresponsiveness to the coatrol solution, a
standerdized protocol for PAR and histamine challenge was
maintained throughout all visits (12, 13). An inclusion criterion
was applied to all volunteers who had a baseline nasal airway
resisance of <2.8 Pa per cm's that did not increase by more than
30% from baseline value after of the coatrol solation.
Nasal challenges with control solution and increasing doubling
mmﬂomofﬁummﬂuwﬁmd.%lm&unwho
demonstrated a 100% increase in naszl resistance st histamine
concentrations of <8 mg/ml were randomized to recsive the study
medicetion. In our experience, most healthy voluntesrs are eligible by
this criterion. If the volunteers were disqualified by this criterien at
any treatment visit, they were withdrawn from this study.
Volunteers were assessed for general well-being and any adverse

Rb try (15). In this study, nasal airway resistance was
mmmmnmmsmmmmm
the mesn value of the two time measurements was calculated, The
higher value of mean resistance from one of the nostrile was
subsequently used in the final efficacy analysis.

Histamine nasal provocation test
Histamine solutions of 0.25, 0.5, 1.2,&8.16,md32mqf;n1m

oﬂ-unmouprdc
dbodamphosphnu sodmmphosph:b(l)ms) humuu
mahumin(}lSA,OJ mg},and;:hnd(.’rm]mwmmf«
injection.

Nasal provocation was carried out by nasal aerosol application
with & Heyer nebulizer (Heyer, Bad Ems, Gumuy){lz. 13). The
mbulmnmmnodthmmﬁm was aerosolized for
thwmww:mmm-m The nasal

was consecutively provoked six times for 10 s (three times
f«mhnaﬁdmﬂy}nﬂ!hﬂnﬂuﬁymbw!bmsnm
apnea after & full inspiration, in order lo prevent the provocation
solution from entering the bronchial tree. The same challenging
procedures with incremsing concentrations of histamine were

Tabie 1. Comparison of affact of trestment for 4 b with 10 my cetirizing, 6 mg levocatirizine, and 5 mg dedrocetirizing compared with placebo on histamine Induced changes in nassl

slrvety resismance {unit=Pa par cr¥/s; nm24 heathy volunteers)

Nasal sirway resistanca Pa per om'/s

Histasmina concentration (mpfmi} Piacabo imedian) Cetirizing [madian) Levgeatirizing (median| Dextrocatirizing (median} Friadman test” P
1 078 879 % 084 0sn
2 094 083 08 0.3+ 0,099
‘ 112 088 087 112 aM7

o
] 1M m iR} 126 LT3
18 18 1. 1 138 0002
] 51 1 128 208 002
i - I L]
L a4 ‘ l___l

Iilobal evalustion with Frisdman test.

“Whan global evalustion was statistically significant [P<0.05), two-ty-twa tamparison of treatment wes done. Only compariaons with P<0.10 are mentioned in tables:

05 <F<0.10

*0.025 < P05

**0.01 < P< 0026

*+40.001 < P00,
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Antibistsminic properties of levocetirizine

Tabie 2. Compariscn of affect of restment for 4 h with 10 my ceririzine, 5 mg levocatinzing, and 5 mg dexirestirizing compared with placebo on histaming threshbld concantration, besad
on frequenty of volunteers demonstrating 100% inerease in moan nasal resistance [n=24 heshtty voluntesrs]

Humber of volunteers

i
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g

Levocetirizing
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Statistics ware done on differsnce detween logarithma fin base 2 of thrashold concentration batwaen each pair of treatments. For these calculations, threshold of > 32 was replacedt by

Levoestirizing vs catirizine P>0.10
Levocetirizing v plecebo 0.01 < P< 0025
Dasrocetivizing vs catiridne 0.05 < £<0.10
Dextrocetivizins v placabo P>010
Catirizing v¥ piscabo 0,026 < P< (.06,

performed, allowing an interval of 1 min after the inst PAR
measurernent (which was 5 min after the beginning of the previous
histamine administration).

Statistical analysis
The sampie size was estimated by a power calculation done on the
basis of a previous study (data oo file). On this basis, it was estimated
that, after treatment with active drug, at least 24 volunteers were
required to detect a significant doubling in histamine threshold at
90% power level with an error of $%; , 28 eligible
individuals were recruited the study to allow for dropouts.
All data were expressed as median values, and the overall
significance of changes in histamine threshold, nasal resistance,
and the number of sneezes nesulting from any treatment was asscssed
wmmm.uuﬁmmp‘mmmm
mmmgﬁmmmmﬂmmﬁmdw
iple comparison procsdure bassd on the Friedman _sums
(lq.usuﬁunlmmperfommme mumul
package (Version 6,08) on an IBM. tible micr P
meenud,mdukmof?qﬂ.ﬁ!mnpmu
significant.

Of the 28 volunteers recruited into the study, results for
four subjects were not included in the overall efficacy

analysis. One subject suffered from an episode of
bronchitis after visit 4 and prior to receiving the last
treatment at visit 5, and therefore did not complete the
entire study protocol. The other three subjects, despite
the fact that they were eligible, failed to react to
histamine, showing a histamine threshold concentration
of >32 mg/ml at every treatment visit. Their results
were therefore considered to be not evaluable, and these
volunteers were replaced.
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Effect of treatment on nasal resistance

Measurement of nasal airway resistance under placebo
demonstrated that this was increased by histamine
administration in a dose-dependent manner (Table 1),
Treatment with both cetirizine and levocetirizine
significantly attenuated the histamine-induced increases
in nasal airway resistance at the maximal concentration
of 32 mg/ml with almost 50% reduction over placebo
{Table 1). Both cetirizine and levocetirizine were found
to attenuate significantly the effects of histamine at
concentrations of 28 and = 16 mg/ml, respectively. In
contrast, treatment with dextrocetirizine did not show
any significant effect on histamine-induced increase in
nasal ajirway resistance as compared to placebo.

Effect of treatment on histamine threshold concentration

After treatment with placebo, 16!24(67%)mbjm
demonstrated a histamine threshold concentration of
<8 mg/ml, Treatment with cetirizine, levocetirizine,
and dextrocetirizine decreased the number of subijects
demonstrating a histamine threshold concentration of
<8 mg/ml to 7!24 (29%), 5/24 (21%), and 13/24 (54%),
respectively. The histamine threshold comcentration
was significantly increased fourfold from a median
value of 8 mg/ml after treatment with placebo to a
median value of 32 mg/ml after treatment with
cetirizine (P<0.05) or levocetirizine (P<0.025)
(Table 2). In contrast, dextrocetirizine was not found
to alter significantly the histamine threshold concentra-
tion as compared to placebo, as the number of subjects
with a threshold concentration below 8 mg/ml was 13
out of 24, Levocetirizine was found to be significantly
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Figure 1. Bffect of treatment for 4 h with placebo, 10 mg cetirizine, 5 mg levocetirizine, and 5 mg dextrocetirizine on histamine-

induced sneezes.

(P<0.05) more effective than dextrocetirizine in
increasing the histamine threshoid coacentration. A
comparison between cetirizine and levocetirizine, how-
ever, did not show a significant difference between them
(Table 2).

Effect of treatment on sneezing

Fig. 1 shows the effect of individual treatment on the
number of sneezes induced by histamine chalienge.
Treatment with either cetirizine or Jevocetirizine sig-
nificantly (P <0.01) reduced histamine-induced sneezes,
but not treatment with dextrocetirizine as compared fo
placebo (P>0.10).

Evaluation of safety

There was no special report on health-related problems
or discomfort (i.e., drowsiness, fatigue, and dry mouth)
caused by study medications among the volunteers.
Only one subject reported an adverse event of
bronchitis, which occurred 8 days after treatment
with levocetirizine and was not judged to be a direct
result of the study drug. However, this was a single-dose
study, and the volunteers were interviewed 4 h after
each intake of the study medication,

Discussion

In this study, levocetirizine 5 mg and cetirizine 10 mg
appeared to be comparable in their antthistaminic
sctivity. They signi tly attenuated histamine-

2
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induced increases in nasal airway resistance by almost
50% over placebo at the maximal concentration of
32 mg/ml. Concomitantly, the histamine threshold
concentration was increased fourfold from 8 to
32 mg/ml. The number of sneezes induced by histamine
nasel provocation was also significantly decreased by
treatment with cetirizine or levocetirizine, In contrast,
treatment with dextrocetirizine did not show a similar
‘protactive’ effect as compared to placebo.

Our findings are in accordance with the findings of
several studies investigating the effects of cetirizine in
patients with seasonal and pereanial allergic rhinitis.
Frossard et al, have recenily conducted two studies to
investigate the effects of treatment with 10 mg cetirizine
on changes in the nasal airway resistance of asympto-
matic seasonal allergic rhinitics challenged with increas-
ing doubling doses of histamine (17, 18). These authors
showed that cetirizine significantly attenuated hista-
mine-induced increases in mnasal airway resistance
(NAR) only 1.5 h after administration (17), and that
these effects were prevalent even 24 h after treatment
(18), when compared with placebo.

Thisis the first study toinvestigate the specific effects of
each enantiomer of cetirizine on the histamine-induced
nasal response. In view of the similarity of the
antihistaminic effects observed for cetirizine and levoce-
tirizine and the lack of any significant effects for
dextrocetirizine in this study, it is likely that the effects
of cetirizine in the management of allergic rhinitis are due
to levocetirizine. Since cetirizine is composed of equal
quantities of the two enantiomers, our study suggeststhat
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prepamﬂomoﬂevooetirmmatadosenmegmbe
in the management of seasonal and perennial
allarglcrhinmsmthcmtm In addition to its
levocetirizine at the single
dose of 5 mg was well tolerated by the volunteets, wheo
did not suffer from any side-cffects in this study.
In conclusion, this study demonstrates that the
ies noted for cetirizine in the
manwmtefmmﬂmdpmamlqﬂ&;&:

antihistaminic property,

antihistaminic
are_probably due: o the levocs
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