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Abstract. Levocetirizine as treatment for symptoms of seasonal allergic rhinitis. Objectives. The aim of this study was
to assess the effectiveness and safety of levocetirizine in the treatment of the symptoms of seasonal allergic rhinitis
(SAR) in patients consulting their primary care doctor.

Methods: Open-label uncontrolled and non-randomised multi-centre study including patients presenting symptoms of
SAR and treated with levocetirizine tablets, 5 mg OD, for 4 weeks. Inclusion criteria: patients with nasal symptoms who
were not on treatment or not responsive to treatment, or affected by excessive adverse events due to the antihistamines
used previously. There were two visits (initial and after four weeks). Primary end point: efficacy as measured by T4SS
(combined score of sneezing, rhinorrhoea, nasal and ocular pruritus, ranging from 0 to 12 recorded by the patient);
change in Clinical Global Impression (CGI-c) as rated by the general practitioner, subjective satisfaction with and pref-
erence for levocetirizine. Secondary end points: treatment-related adverse events.

Results: 1290 patients were evaluated. Before the start of the study, 61.2% did not use any medication, 36.4% took anti-
histamines which were not effective, and 27.0% of those previously treated patients experienced excessive adverse
events. Statistically significant decreases (p < 0.01) compared to baseline were observed for each individual symptom of
the itemised T4SS as well as for the global T4SS. The CGI-c improved in 91.1% of the patients who had received treat-
ment previously and 96.8% of those who had not. Of the patients who had received treatment previously, 91.7% (p <
0.01) were satisfied with the study treatment and 84.5% of these patients reported they would prefer levocetirizine in
future. All adverse events (somnolence, fatigue, headache, dry mouth) decreased by comparison with previous treatments
after levocetirizine was used.

Conclusion: Levocetirizine showed an improvement in symptom control for SAR and was preferred by patients com-
pared to the antihistamines they had taken previously. Levocetirizine was well tolerated.

I ntroduction

Allergic rhinitis (AR) is a sys
temic inflammatory disorder
induced by an IgE-mediated reac-
tion. Symptoms of AR occur after
exposure of nasal mucosato aller-
gens. sneezing, itching of the nose
and palate, rhinorrhoea and nasal
congestion. They are most often
associated with ocular symptoms
like itchy, watery, and swollen
eyes.!

AR is a common disease,
affecting 10-25% of the global
population. An epidemiological
study performed in six European
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countries estimated the overall
prevalence of AR at 23%, ranging
from 17% in Italy to 29% in
Belgium.*

Like asthma, AR can severely
affect quality of life in both adults
and children?® since school learn-
ing ability and work performance
suffer from the bothersome nasal
and ocular symptoms.**

Allergens react with specific
IgE that induces the release of
mediators from mast cells. The
main mediator is histamine. The
interaction of histamine with H,
receptors not only leads to symp-
toms of the early allergic response

(such as rhinorrhoea and pruritus)
but also initiates a cascade of pro-
inflammatory mediators and
cytokines via activation of the
nuclear transcription factor NF-
?B. Histamine therefore indirectly
enhances the expression of cell
adhesion molecules and the
migration of eosinophils leading
to allergic inflammation. Anti-
histamines act primarily by block-
ing these H, receptors.

Allergen avoidance being not
aways possible, antihistamines
represent the first step in the treat-
ment of allergic rhinitis, as recom-
mended in the ARIA guidelines.!
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The latest generation of antihista-
mines are efficacious in control-
ling sneezing, nasa and ocular
itching and rhinorrhoea.®

The H,-antihistaminic activity
of levocetirizine has been demon-
strated in several pharmacody-
namic studies.” Furthermore, lev-
ocetirizine demonstrates anti-
alergic properties in vitro and in
vivo in man at therapeutic
dosages.*** The fast relief of AR
symptoms, including nasal con-
gestion, by levocetirizine has been
confirmed in patients suffering
from both seasonal and perennia
alergic rhinitis.*** Recently, a 6-
month placebo-controlled double-
blind study in patients suffering
from persistent AR (as defined by
the ARIA guidelines®) demon-
strated that levocetirizine signifi-
cantly improved the quality of life
and long-term symptom control in
this severely affected patient
group. In the same study, levoceti-
rizine reduced comorbidity like
asthma, and overall costs of dis-
ease.®

These randomised controlled
trials were performed in strictly
selected patients who were inten-
sively monitored.** This study
attempts to validate efficacy, i.e.
the therapeutic benefit, of levocet-
irizine. However, the effectiveness
of adrugintherea world depends
on other factors like compliance
and patient preference. This over-
all effectiveness can be assessed
with post-marketing studies. Post-
marketing surveillance studies are
performed in the “rea world” of
primary care settings where
patients are more heterogeneous
in terms of comorbidity and usual-
ly visit their GPs on an “as need-
ed” basis.’ In addition to the eval-
uation of effectiveness, large clin-
ical trials are useful in the investi-
gation of post-marketing issues,

which require patients to be stud-
ied under conditions that are as
normal as possible.” Issues such
as treatment satisfaction, discom-
fort because of side-effects, symp-
tom control, and effect on daily
life are probably more easily
reported and discussed with a doc-
tor who is much closer to patients
and their family circles.® This
study was designed in accordance
with the ICH-GCP guidelines and
the Helsinki declaration. It was
approved by an independent
Ethics Committee.  Written
informed consent was obtained by
GPs before including patients in
this study.

The purpose of the study wasto
assess the effectiveness and safety
of levocetirizine 5 mg in the treat-
ment of symptoms of seasonal AR
in patients consulting their prima-
ry care doctors.

Patients and Methods

Sudy design

The study protocol was approved
by the Ethics Committee of the
Free University of Brussels
(VUB) and by Pharmabe of
Belgium.

This study is an open, post-reg-
istration study performed by GPs.
The study was performed in
Belgium during the 2004 pollen
season (the first patient was
recruited in April, thelast in June).
Theinclusion criteria of this study
were: [1] outpatients, 18 to
65 years of age, with symptoms of
SAR and Total 4 Symptom Score
(T4SS) of at least 6 upon enrol-
ment; [2] patients without treat-
ment or patients with another anti-
H1 treatment experiencing ineffi-
cacy of treatment or excessive
adverse events (such as somno-
lence, fatigue, headache and
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drowsiness); [3] residing in
Belgium during the course of the
study. Patients who were pregnant
or breastfeeding, patients with a
history of hypersensitivity to levo-
cetirizine and other antihista-
mines, patients with impaired
renal function, and patients who
were unreliable in terms of partic-
ipation were excluded. In total,
1453 patients with seasonal AR
symptoms were recruited by
397 GPs.

Patients visited their GPs twice
during the course of the study.
During the first consultation,
inclusion and exclusion criteria
were checked and the patients
completed afirst T4SS. Theinves
tigator asked about patient satis-
faction with treatment (if any)
received prior to the study. The
study medication and the associat-
ed information were given to the
patients. The study medication,
levocetirizine 5 mg, was adminis-
tered as a coated tablet for oral
administration, once daily for a
four-week treatment period.

Rhinitis  symptoms  were
assessed by the T4SS (Total 4
Symptom Score), which measures
typical symptoms of AR such as
sneezing, runny nose, itchy nose
and itchy eyes. Nasal obstruction
was not evaluated due to the short
duration of the study. Rhinitis
symptoms were evaluated at
inclusion and during the final visit
using a four-point scale: 0
(absent), 1 (mild), 2 (moderate)
and 3 (severe) for each symptom.
The T4SSis calculated by adding
the four individual scores, result-
ing in amaximum of 12.%°

The patients were asked to
return to the GPs after four weeks,
and the SAR symptoms were fol-
lowed up. The investigator evalu-
ated therapeutic improvement
using the CGI-c (change in the
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Clinical Global Impression),
which compares the global condi-
tion of the patient before and after
treatment with levocetirizine 5 mg
and which was categorised as fol-
lows: normal/not sick at all, very
strong improvement, strong
improvement, improvement, no
change, deterioration, severe dete-
rioration.

The investigator also asked
about patient satisfaction with lev-
ocetirizine and patient preference
compared to the previous treat-
ment (if any). Furthermore, during
the course of the follow-up visit,
the investigator recorded all
adverse events elicited while on
the study medication.

The anaysis was stratified in
accordance with previous treat-
ment. Four subgroups were estab-
lished: patients previously treated
with any antihistamines and
patients previously treated with
the three most frequently used
antihistamines; cetirizine, lorata-
dine or dedloratadine.

Due to the technical limitations
of studies with GPs, no records
were made of concomitant med-
ication.

Satistical analysis

The population to be analysed
included patients who met all the
inclusion criteria, did not meet
any exclusion criteria, met the
time window criterion and for
whom efficacy data was available
from the second visit.

The T4SS (V1 and V2 differ-
ence) was evaluated by applying
the Wilcoxon signed rank test for
dependent measures. The null
hypothesis was “no change” on
the total median group CGil-c effi-
cacy scale, and it was tested with
the univariate Wilcoxon signed
rank test.

Satisfaction with the SAR med-
ication was evaluated by the
McNemars test, and the null
hypothesis that half of the patients
would prefer levocetirizine was
tested by applying a univariate
chi-sguared test.

The McNemars test was used to
compare adverse events reported
between visits. Every comparison
resulting in a p-value < 0.05 was
considered to demonstrate signifi-
cance.

Results

Of the 1453 patients included at
the first visit, a total of
1290 patients were evaluated in
this clinical trial. After oral fol-
low-up at the second visit, GPs
believed that 163 patients were
non-compliant. Of the patients
analysed, 61.2% did not report
using any medication before the
study, 36.4% took antihistamines
and 2.3% took other SAR medica-
tion (nasal steroid sprays, nasal
decongestant sprays). Of the
patients taking antihistamines,
84% had complaints about the
effectiveness of previous therapy
and 27% of the previoudly treated
patients complained about adverse
events during the first visit (i.e.
before the start of the study).

The patients completed a T4SS
(sneezing, runny nose, itchy eyes,
itchy nose) during thefirst visit. In
the 1290 patients evaluated, a sta-
tigtically significant reduction in
T4SS was observed (from mean
T4SS of 8.24 t0 2.66 on a 12-point
scale, p<0.01), indicating a
strong reduction in SAR symp-
toms with levocetirizine. At the
second visit, there was also a sta-
tigtically significant reduction in
each individual symptom of the
T4SS compared to visit 1
(Table 1).
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In al subgroups of patients
treated with antihistamines prior
to the study, the T4SS showed
highly significant (p <0.01)
improvement (Table 1).

The CGI-c evaluation during
the second visit showed an
improvement in 94.73% (N =
1290, Table 2). Furthermore, the
CGIl-c (measured by the physi-
cians) concurred with the patients
own observations (as observed in
the T4SS measurement) and con-
firmed the measurements of
patient satisfaction and prefer-
ence. A highly significant
improvement in CGI-c with levo-
cetirizine was reported in > 88%
of the patients treated previously
with cetirizine, desloratadine or
loratadine (p < 0.01).

Satisfaction with levocetirizine
was found during the second visit
in 91.7% of the patients previous-
ly treated with any antihistamine
(p<0.01) and 95.4% of the
patients who had received no anti-
histaminic treatment before the
study (p<0.01) (Figurel).
Eighty-four and a half percent of
the patients reported that they
would prefer levocetirizine 5 mg
as treatment for their allergic
symptoms in future compared to
the antihistamine used previously
(Figure1). At least 77% of the
patients stated they would prefer
|levocetirizine to cetirizine, lorata-
dine and desloratadine in the
future (Figure 1).

A fal in the number of
adverse events between visit 1 and
visit 2 was observed in the sub-
groups of patients treated previ-
ously  with antihistamines
(Figure 2).

The pollen counts during the
trial period as registered by the
Scientific Institute of Public
Health, Brussels, Belgium are
givenin Figure 3.
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Table 1
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Symptom scores of patients per individual T4SS symptom and per subgroup of previously used antihistamine. A four-point scale
was used: 0 (absent), 1 (mild), 2 (moderate) and 3 (severe)

Per centage of patients

No previous anti | previously any previously previously previously

H1 treatment antihistamine cetirizine loratadine desloratadine
N = 1290 N =820 N =470 N = 162 N =126 N =57

Symptom V1 V2 V1 V2 V1 V2 V1 V2 V1 V2 V1 V2
Sneezing 212 0.69 212 0.62 211 0.82 2.08 0.77 214 0.85 2.19 0.82
(St Dev) (0.73) | (0.68) | (0.72) | (0.67) | (0.74) | (0.68) | (0.79) | (0.72) | (0.7) | (0.72) | (0.69) | (0.65)
Running nose | 2.33 0.83 2.34 0.74 2.33 0.98 2.38 1.03 224 0.95 2.19 0.93
(St Dev) (0.65) | (0.69) | (0.64) | (0.68) | (0.63) | (0.70) | (0.62) | (0.73) | (0.6) | (0.71) | (0.8) | (0.67)
Itchy eyes 2.02 0.62 1.99 0.55 2.05 0.76 212 0.82 1.96 0.74 2.07 0.84
(St Dev) (0.80) | (0.69) | (0.80) | (0.67) | (0.63) | (0.73) | (0.85) | (0.82) | (0.79) | (0.67) | (0.86) | (0.7)
Itchy nose 1.80 0.53 1.80 0.48 181 0.62 1.78 0.63 1.83 0.58 184 0.66
(St Dev) (0.84) | (0.66) | (0.84) | (0.63) | (0.85) | (0.70) | (0.89) | (0.75) | (0.78) | (0.67) | (0.87) | (0.72)
Mean T4SS 824 2.66 8.23 2.37 8.25 3.15 8.33 3.26 8.16 311 8.28 321
(St Dev) (.71) | (1.93) | (1.69) | (1.82) | (1.76) | (2.02) | (1.96) | (2.33) | (1.57) | (1.99) | (1.68) | (1.90)

For all groups/subgroups (6) and all parameters (5), the differences were highly statistically significant (p < 0.001).

Table 2

Percentage of patients with changein CGI-c

The null hypothesis — “no change” for the total median group CGI-c — was tested by the univariate Wilcoxon signed rank test and
found to be highly significant for all groups (p < 0.001)

%otpatientswith | S5 o reated o |anuhidaning oerisine loratadine | Gedoratatine

Improvement 94.73 96.83 91.06 88.27 90.48 91.23
normal and not sick at all 10.16 11.71 7.45 9.26 4.76 5.26
very strong improvement 36.51 42.32 26.38 24.69 29.37 12.28
strong improvement 28.29 27.68 29.36 26.54 34.92 42.11
improvement 19.77 15.12 27.87 27.78 21.43 31.58
No improvement 4,97 3.05 8.29 105 8.73 8.77
no changes 4.19 244 7.23 9.88 5.56 8.77
deterioration 0.62 0.49 0.85 0.62 2.38 0
severe deterioration 0.16 0.12 0.21 0 0.79 0
Missing 0.31 0.12 0.64 1.23 0.79 0
Discussion effectiveness of medication in suffering from SAR cannot be

This aim of this post-registration
study was to eval uate the potential
benefit of levocetirizine in terms
of reducing SAR symptoms in
general practice. Open trials add
to the value of randomised con-
trolled trials as they reflect the sit-
uation in clinical practice and
alow for the evaluation of the

everyday clinical practice.

The familiarity with the medical
history of the patients, the close
relationship and the high level of
confidence between GPs and
patients may contribute to better
compliance and increase the relia-
bility of the evaluations collected
by the GPs. The possibility that
patients suffering from SAR symp-
toms may not have actually been

excluded.

In our study, 397 general practi-
tioners treated 1290 patients from
throughout Belgium. This study
conducted with primary care
doctors represents an interesting
complementary  approach to
confirm the effectiveness of a
treatment in addition to the more
formal specialised efficacy stud-
ies.
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Satisfaction with levocetirizine at Visit 2
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Figure 1
Percentage of patients satisfied with levocetirizine and percentage of patients preferring

levocetirizine at visit 2.

Patients who had not received treatment previously could not express their preference

for levocetirizine at visit 2.

For all subgroups and all parameters, the differences were highly statistically significant

(p < 0.0).

A highly significant and clini-
caly relevant reduction in symp-
toms like sneezing, itchy nose,
runny nose and itchy eyes was
achieved to acomparable extent in
the total study population and in
al subgroups, both for T4SS and
for each individual symptom. This
important reduction in the symp-
toms as perceived by the patients
concurs with the findings of the
investigators: the CGI-c measured
by GPs improved by at least 88%
in al subgroups. The results for
patient satisfaction and preference
for levocetirizine in the total pop-
ulation and in al subgroups are

consistent with the T4SS and
CGl-c results.

In the group of patients previ-
ously treated with any antihista-
mine, then, the T4SS, the CGI-c,
and satisfaction and preference at
the second visit clearly favoured
levocetirizine. Similar results
were found in favour of levo-
cetirizine in the patients treated
previously with cetirizine, lorate-
dine or desloratadine. Several
pharmacodynamic and clinical
studies support the interpretation
of the relevant results achieved
with levocetirizine in the present
study.
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Compared to cetirizine (5 mg),
levacetirizine (2.5 mg) has been
shown by Devaliaet al. toresultin
more potent antihistaminic activi-
ty on induced whea over
32 hours® (p = 0.018). Grant et al .°
have underlined the more potent
and consistent activity of levoceti-
rizine compared to loratadine, fex-
ofenadine, mizolastine and ebas-
tine in skin challenges with hista-
mine (p < 0.01). A more potent,
rapid and longer lasting inhibition
of the H,-induced skin reaction by
levocetirizine compared to deslo-
ratadine was demonstrated by
Purohit et al. (24 h p < 0.001),
and Larbig et al.2? confirmed this
superior antihistaminic profile of
levocetirizine compared to fexofe-
nadine and desloratadine by using
the facial thermography technique
(at 2 h and 24 h with p < 0.04).

The clinical efficacy of levo-
cetirizine for the symptoms of
SAR has been demonstrated in
several randomised controlled
studies.*# Ciprandi et al.“
demonstrated the superior efficacy
of levocetirizine compared to
desloratadine after two weeks
treatment for nasal symptoms,
nasal airflow, and in vivo inflam-
matory markers. Stibner et al.®
demonstrated the superiority of
levocetirizine compared to lorata-
dine on the major symptom com-
plex score as evaluated in the
Vienna Challenge Chamber (p <
0.001, with a faster onset of levo-
cetirizine at 45 minutes after drug
intake). In the same setting, levo-
cetirizine was shown to be effec-
tive within the first hour after
administration and acted signifi-
cantly faster than desloratadine (p
< 0.02).% The improved control of
the mgjor symptoms of AR over
24 hours with levocetirizine was
also statistically significant (p <
0.003).
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Figure 2

Percentage of patients reporting adverse events.
B = visit 1: patients treated with their previous medication
[J = visit 2; patients treated with levocetirizine
Adverse events before inclusion were not reported for untreated patients. Scales were kept identical to allow for comparison of the

different adverse events.

Levocetirizine was very well
tolerated in this study. A reduction
of somnolence (p < 0.05), fatigue
(p <0.05), headache (p > 0.05)
and drowsiness (p > 0.05) report-
ed during the second visit by
comparison with visit 1 in the
patients previously treated with
other antihistamines was
observed. Concerning possible
CNS effects, Gandon et al.*
showed with a variety of psycho-
metric tests (critical flicker fusion
test CFF, choice reaction time
CRT, body saw BS, learning
memory test LMT, subjective
assessment of alertness) that levo-
cetirizine did not produce impair-
ment of CNS function compared
to placebo (24 h, p>0.01). These

findings are consistent with the
results of Hindmarch et al.* where
the authors confirmed the lack of
measurable CNS effects coupled
with potent anti-histaminic activi-
ty.® Verster et al.®* confirmed, in
on-the-road driving studies, the
absence of performance impair-
ment, memory deficits or signifi-
cant mood changes when using
levocetirizine after acute or sub-
chronic administration (p < 0.05).
Our study highlights the relative
frequency of adverse events asso-
ciated with, rather than the ineffi-
cacy of, cetirizine. These data are
in line with previous studies.”
Although, in the present study,
the maority of patients treated
previously with antihistamines at

visit 1 complained about a lack of
efficacy, it is also important to
provide SAR patients with awell-
tolerated treatment since the dis-
ease itself and the SAR symptoms
already have an impact on their
quality of life.

Conclusions

In this study, which was conduct-
ed in a primary care setting, levo-
cetirizine resulted in maor
improvements in the nasal symp-
toms frequently associated with
seasonal alergic rhinitis. Further-
more, levocetirizine 5 mg appear-
ed to be safe and was well tolerat-
ed inthislarge allergic population.
These results confirm those
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ICS:

Mycology Section, Scientific Institute of Public Health. Brusscls, Belgium. Methods

of analysis: burkard volumetric spore sampler; analysis of 1m’ air/daily
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Pollen counts during trial period (April, May and June 2004)

already obtained through studies
conducted in formal clinical set-
tings. The vast majority of patients
indicated satisfaction with this
treatment and would prefer to
receive levocetirizinein the future.
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