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Aims To conduct a randomized placebo controlled double-blind crossover trial in
order to evaluate a loratadine-pseudoephedrine combination (L+PS) in children
with seasonal allergic rhinitis.

Methods Forty children (15 males; 25 females), aged 3—15 years, were included
in this study. They were randomized to receive L+PS (0.2mgkg ' body
weight—2.4 mg kgi1 body weight respectively) or placebo (PLA) for 14 days. After
7 days of washout, patients were shifted to the other treatment for a further 14 days.
Nasal symptoms (sneezing/itching, congestion, nasal dripping) and signs (turbinal
swelling, retronasal drainage), rated on a scale ranging from: 1. absent to 5. very
intense, and their sum or mean total symptom score (MTSS) were used as efficacy
measurement.

Results Significant relief was observed; post-treatment MTSS difference and its
percent change were respectively; L+PS= —4.29; 95% CI: —3.64 and —4.94
(27.8%), and PLA= —1.63; 95% CI: —0.95 and —2.31 (10.7%) (P<0.001 baseline
vs endpoint and between treatments). Furthermore, L +PS and PLA significantly
modified symptoms, but only L+ PS significantly modified signs. No clinical changes
were observed during the trial; only one patient showed slight transient insomnia
when receiving L +PS.

Conclusions 1t is concluded that L +PS is useful and well tolerated in children with
seasonal allergic rhinitis. However, elements such as placebo effect must be taken

into account for planning future trials.
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Introduction

Allergic rhinitis is a common disease affecting both children
and adults with two variants, seasonal and perennial [1].
Seasonal rhinitis appears to be increasing in frequency and
represents a common problem in paediatric practice [2]. Its
main symptoms are sneezing, itching, congestion, persistent
nasal dripping and turbinal swelling with nasal obstruction.
Allergic rhinitis is a typical IgE mediated illness [3] although
other mechanisms may contribute: Allergen binding to IgE,
triggers an antigent-antibody reaction in nasal mucosa that
releases inflammatory mediators such as histamine. The
response is prolonged by on anterograde reflex involving
substance P (neurogenic inflammation) [4]. Sneeze and
itching are probably the result of histamine action whereas
obstruction and dripping are induced by other mediators
(i.e. prostaglandin D, and leukotriene Cy) [5].

Many factors including environmental influences [1, 6, 7]
contribute to this disease. Consequently, there are several
therapeutic alternatives [1, 3, 5]. The symptomatic
approaches antagonize the inflammatory mediator response
at the receptor or intracellular level. Effective relief of
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symptoms can be achieved by the combination of a
peripheral antihistamine and «-adrenergic amine [3]. This
kind of combination (i. e., loratadine-pseudoephedrine) has
a rational basis because Hj-receptor blockade potentiates
vasoconstriction of nasal vessels and vice versa.

Loratadine 4-(8-chloro-5,6-dihydro-11H-benzo(5,6)-
cyclohepta(1,2-b)pyridin-11-ylidene)-1-piperidinecarboxy-
lic acid, ethyl ester is a H; piperidine antihistamine devoid
of central and antimuscarinic effects with a long elimination
half-life and an active metabolite [8]. Pseudoephedrine
(S-R*,R*))-o-(1-(methylamino)ethyl) -benzenemethanol,
is a classical orally active a-adrenoceptor mixed agonist that
causes noradrenaline release [9].

Previous data shown that the
pseudoephedrine combination (L 4 PS) is more effective than

have loratadine-
its components alone [10]. A loratadine-pseudoephedrine
combination is already marketed in several countries as a
medicament at fixed doses.

To date, the evaluation of L4 PS in children with allergic
rhinitis [10-12] 1s limited. The purpose of the present study
was to evaluate the efficacy and safety of L+PS (Alerpriv
D®, Quimica Montpellier S.A., Argentina) in children
attending out-patients with seasonal allergic rhinitis. Since
many of the clinical trials are subjective and may be
influenced by psychological factors [13], a comparison
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between L+ PS and placebo was selected to determine the
true antiallergic effects of drug treatment.

Methods

Patients

Forty children (15 males; 25 females), aged 3—15 years with
seasonal allergic rhinitis from La Plata city area, were
included in this study. Diagnosis was made on the basis of
previous history, physical examination and rhinoscopy. Prick
test was used to identify the causative allergens. Exclusion
criteria were; drug hypersensitivity, other causes of rhinitis
(common cold, influenza), other allergic disorders (except
for bronchial asthma if patient had no more than one attack
in a year), neoplasms, systemic diseases, severe hepatic or
renal failure and concomitant use of other antihistamines or
glucocorticoids.

Study design

The protocol involved a randomized placebo controlled
double-blind crossover design. Prior to including children,
parents were provided with an information sheet outlining
the purpose and design of the trial. Both parents and
patients, when appropriate, gave their written informed
consent. The protocol was approved by the Institutional
Review Board of Sor Maria Ludovica Children Hospital, La
Plata, Argentina. According to the study design, children
were randomly assigned to one of two treatment groups:
A (8 males; 12 females) received L+PS and B (8 males; 12
females) received placebo (PLA) during the first 14 days.
After 7 days of washout, patients were shifted to the other
treatment, so children in group A received PLA and those
in group B received L+PS for another 14 days. Both
treatments were supplied as 60 ml syrup (each 100 ml of
L +PS contained loratadine, 100 mg and pseudoephedrine,
1200 mg). The daily dose of loratadine (0.2 mg kgfl body
weight) was used to provide individual volume of syrup.
The syrup was administered orally twice a day (approximately
at 08.00h and 20.00 h). Patients were assessed on four
occassions: At the beginning, at end of the first 14 days,
after the washout period and at the end of the trial. Severe
adverse events, protocol violation and withdrawal of consent
were counted as patient drop outs.

Measurements

During the trial the following parameters were assessed: vital
signs; nasal symptoms (using the scale: 1. absent; 2. mild;
3. moderate; 4. severe; 5. very intense); nocturnal rest (using
the scale: 1. excellent; 2. awake once or twice at night;
3. awake more than twice at night; 4. awake all the night);
adverse events and routine laboratory tests (blood count,
glucose and creatinine serum levels). Symptoms (sneezing/
itching, congestion and nasal dripping) were obtained by
direct questionnaire, while signs (turbinal swelling and
retronasal drainage) were obtained by direct observation.
Nasal symptoms/signs scales and the change in the mean of
their sum (mean total symptom score or MTSS) from
baseline to endpoint were used as efficacy indicators
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according to Dockhorn et al. [14]. Vital signs, adverse events
and laboratory tests were used as indicators of tolerability.
Serum IgE was measured (RAST) at the outset, but was
not used as inclusion criterion because 40% of atopic subjects
may have normal IgE values [15].

Statistical procedures

Parametric data were expressed as mean = standard deviation,
except for age which was expressed as mean-range.
Distribution data were indicated in percentages. A Student’s
t-test for independent samples was used to assess gender
differences. Non parametric data were expressed as median—
95% confidence interval (95% CI), except for MTSS which
was expressed as a mean—95% CI [14]. These data were
analysed by the Wilcoxon matched paired test or Friedman’s
ANOVA. To exclude carryover effect the Mann-Whitney
U test was done on group A vs group B MTSS (L+PS plus
PLA). All statistical procedures were performed using
Stastistica 4.3 for Windows. All tests of significance were
performed at P=0.05 level.

Results

Of the forty children, two (1 male; 1 female of group B)
were excluded for non-compliance with the study protocol.
The other thirty-eight patients completed the trial.
Assessment of MTSS by groups (group A=5.90; 95% CI:
4.65 and 7.15, vs group B=5.94; 95% CI: 4,23 and 7.66;
NS) excluded carryover, thus patients were analysed as a
single cohort. Table 1 shows the baseline characteristics.
Although there was an excess of girls, no significant
differences in other variables were observed between
genders. Prick test results revealed that more than half of
the children were positive for two or more home allergens
(dust mite alone 29%; fungi alone 13%; both in combination
with pet epithelium 58%). IgE was abnormally increased
(>400 ng mlfl) in 31 children.

Baseline MTSS were L+PS=15.45; 95% CI: 14.73 and
16.16, and PLA=15.29; 95% CI: 14.42 and 16.16 (NS).
Posttreatment MTSS difference and its percent change
(baseline minus post-treatment MTSS divided by baseline
MTSS and multiplied by 100) were respectively; L+PS=
—4.29; 95% CI: —3.64 and —4.94 (27.8%), and PLA=
—1.63; 95% CI: —0.95 and —2.31 (10.7%) (P<0.001
baseline vs endpoint and between treatments, Figure 1).

Table 2 shows the two type of nasal manifestations and
their change to endpoint. Improvement of symptoms was
significant with PLA but more marked with L+ PS, while
only signs improved significantly with L+ PS.

Table 1 Demographic characteristics of children that completed
trial.

Gender Male Female

n (%) 14 (37%) 24 (63%)
Age (years) mean (range) 9.71 (5-14) 8.21 (3-15)
Weight (kg) mean +s.d. 33.714+8.50 29.85+14.01

Height (cm) mean +s.d. 138.144+13.18 128.704+21.53

NS gender differences (Student’s t-test for independent samples).
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Figure 1 Mean total symptom score (MTSS) as a measure of
global response and its variation by treatments. MTSS was
obtained summing all nasal symptoms and signs (Data as mean
—95% CI; n=238). After treatment, there was a significant fall in
MTSS. *, P<0.001 baseline vs endpoint (Wilcoxon matched
paired test); **, P<0.001 between treatments (Wilcoxon
matched paired test of difference baseline-endpoint).

One patient reported slight transient insomnia when
receiving L+PS. No changes were observed in vital signs
or laboratory tests along the trial.

Discussion

Allergic rhinitis is a disabling common disease. It represents
a problem mainly in autumm and spring [1]. Symptomatic
therapies have played an important role in its management
because they are economic, fast and can be easily adminis-
tered. In comparison therapies based on the pathophysiology,
1.e. hyposensitization, have not offered clearcut benefits [1,
15]. Therefore, Hy-receptor antagonists and sympathomi-
metic amines have been widely accepted for the treatment
of this disorder [5]. The side effects of traditional H;-
receptor antihistamines prevent their long term use, but the
development of new drugs like loratadine, has largely
overcome the problem, of central side effects [8, 16].
Pseudoephedrine, in combination with antihistamines in
allergic rhinitis, potentiates the overall response, as has been
shown in previous reports [11, 17, 18]. Considering that
allergic rhinitis reaches a peak prevalence in childhood and
adolescence, L+PS may be a therapeutic option for
pediatrics patients.

There are few comparative trials on the efficacy of L+PS

Loratadine-pseudoephedrine in allergic rhinitis

in allergic rhinitis [10-12, 18, 19]. All, but one, included
both children and adults, so the effects in children may have
been underestimated. Comparisons between L+PS and
other antihistamines-pseudoephedrine combinations or
placebo have suggested that L+PS is the best option. The
exception is a study conducted by Paz Martinez in children
which demonstrated that astemizole + pseudoephedrine was
superior to L+PS [12]. Our global results (assessed by
MTSS) have shown that L+PS is effective in treating the
symptoms of allergic rhinitis, in accordance with previous
studies. Interestingly, the significant changes from baseline
observed in this study with both L+PS or PLA, were not
reported by other trials. We have not compared L +PS with
other combinations of antihistamines + pseudoephedrine, so
the data reported in the Paz Martinez study [12] could not
be confirmed. The lack of carryover effect shown here
indicates that a washout period of 7 days is sufficient for
these types of drugs.

Since each nasal endpoint was analysed separately, a
clear distinction arose between symptoms and signs. While
symptoms improved with both treatments, signs did only
with L+PS. In previous reports [10-12, 14, 16—19] there
was no clear division between subjective and objective
manifestations nor any statistically significant change from
baseline in individual factors. Authors have therefore used a
‘mean total symptom score’ in order to distinguish between
treatments.

Our results demonstrated a positive placebo effect,
particularly in symptoms, despite of previous data [14, 16,
18]. This could be explained in part by the intrinsic
component (psychosomatic) of allergic responses, and
in part by the type of measurement used. Frequently,
psychosomatic responses are exacerbated in children due to
the emotional overlay, thus an appropriate intervention by
a physician can restrain allergic disorders. On the other
hand, children’s self-assessment of symptoms appear to be
poorly reproducible; a recent paper [20] on this topic
suggests that objective measurements should be preferred
for this type of trial. Data shown here would support this.

Finally, one patient showed slight transient insomnia only
when receiving L 4+ PS, this adverse event may be attributable
to the vasoconstrictor drug. We did not observe any rebound
congestion during the washout period or during the 1 week
follow up period after the end of the trial. The absence of
changes in laboratory tests suggests that L +PS treatment

Table 2 Variations of nasal manifestations (n=38). Data as median —95% CI.

PLA PLA L+ PS L+ PS

Manifestation @ baseline endpoint - baseline endpoint ® ©
Symptoms:

Sneezing/Itching + 3 (2-4) 3 (2-4) * (2-5) 2 (1-3) *kk

Nasal congestion + 4 (3-4) — *x 4 (3-4) 3 (2-3) Foxk

Nasal dripping + 3 (2-4) — *k 3 (2-3) 2 (1-3) *okk
Signs:

Turbinal swelling + 3 (2-4) 3 (2-4) NS 3 (3-4) 3 (2-3) kool

Retronasal drainage + 2 (1-3) 2 (1-3) NS 2 (1-3) 2 (1-2) *okk
@Global analysis (Friedman’s ANOVA): 4, P<0.001.
®Baseline vs endpoint (Wilcoxon matched paired test): *, P<<0.05; **, P<0.01; *** P<0.001.
©PLA vs L+PS treatments (Wilcoxon matched paired test of difference baseline-endpoint): +, P<0.05; «+, P<0.01; *++, P<0.001.
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was well tolerated. In conclusion, L +PS may be useful and
safe in children with seasonal allergic rhinitis. However,
elements like placebo effect, carryover and investigation of
subjective symptoms/objective signs separately have not
been sufficiently taken into account by previous trials. Their
consideration would allow better planning of future trials.

We are indebted to Dr L. M. Zieher, Dr R. Iannantuono
and BJCP’s reviewers for their helpful criticism and
comments, and to Ms C. Soria and Ms F. Capiaghi for their
technical assistance.
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