
Cetirizine modifies quality of life and symptoms in children 
with seasonal allergic rhinitis: a pilot study
Marco Benazzo1, Salvatore Leonardi2, Angelo Corsico3, Amelia Licari4, Michele Miraglia del 
Giudice5, Diego G. Peroni6, Carmelo Salpietro7, Gian Luigi Marseglia4, Giorgio Ciprandi8.
1Department of Otorhinolaryngology, Foundation IRCCS Policlinico San Matteo, University of Pavia, Pavia, Italy; 2 De-
partment of Clinical and Experimental Medicine, University of Catania, Catania, Italy; 3Division of Respiratory Diseases, 
Foundation IRCCS Policlinico San Matteo, University of Pavia, Pavia, Italy; 4 Department of Pediatrics, Foundation IRCCS 
Policlinico San Matteo, University of Pavia, Pavia, Italy; 5 Department of Woman, Child and of General and Specialized 
Surgery, University of Campania “Luigi Vanvitelli,” Naples, Italy; 6 U.O. Pediatria, Azienda Ospedaliero-Universitaria Pisana, 
Scuola di Specializzazione in Pediatria, University of Pisa, Pisa, Italy; 7 Department of Pediatrics, Unit of Pediatric Genetics and 
Immunology, University of Messina, Messina, Italy; 8 Allergy Clinic, Casa di Cura Villa Montallegro, Genoa, Italy.

Summary. Background and aim: Seasonal allergic rhinitis (SAR) is a common disease in childhood that is 
characterized by bothersome symptoms and impaired quality of life (QoL). As histamine is the pivotal patho-
genic mediator in SAR, antihistamines are the first-line option in the treatment. Cetirizine is a well-known 
effective antihistamine. This real-life pilot study aimed to investigate the effectiveness of a 4-week continu-
ous cetirizine treatment in a group of Italian children with SAR. Methods: Total symptom score (TSS) and 
the Pediatric Rhinoconjunctivitis Quality of Life Questionnaire (PRQLQ) were assessed at baseline and the 
end of the treatment. Results: Cetirizine significantly improved QoL (in all domains) and symptom severity 
(p<0.001 for both). Conclusions: The present preliminary study showed that a 4-week cetirizine treatment was 
able to improve QoL significantly. Cetirizine treatment also significantly reduced symptom severity in Italian 
children with SAR and was safe.
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Introduction

Allergic rhinitis (AR) is a common disease as 
it may affect up to 30% of children worldwide (1). 
Type  2 inflammation, characterized by T helper 2 
polarization, allergen-specific production, and eosino-
philic mucosal infiltration, leads AR (2). Inflamma-
tory events cause the occurrence of typical symptoms, 
including nasal and ocular symptoms, including itch-
ing, sneezing, watery rhinorrhoea, lacrimation, and 
obstruction, which is the most troublesome complaint 
and closely correlates with allergic inflammation (3). 
All these symptoms are sustained by the release, from 
activated mast cells, of histamine (4). Therefore, hista-
mine is the pivotal mediator involved in AR, and its 

antagonism represents a first-line therapeutic option  

(5). Moreover, AR symptoms are usually very bother-
some and irritant in children and consequently affect 
their quality of life (QoL) in a significant manner (6). 

From a clinical point of view, AR is usually classi-
fied as seasonal (SAR) or perennial (PAR), considering 
the symptom duration and the causal allergen. SAR 
significantly affects nasal function and is burdened by 
relevant comorbidity (6,7).

SAR treatment consists mostly of antihista-
mines and intranasal corticosteroids, even though 
antihistamines are favorite in childhood (1). In this 
regard, cetirizine is a second-generation antihista-
mine that is effective and safe in clinical practice from 
30 years (8). Also, long-term cetirizine therapy exerts 

Acta Biomed 2021; Vol. 92, N. 1: e2021003	 DOI: 10.23750/abm.v92i1.9948	 © Mattioli 1885

S h o r t  p a p e r



Acta Biomed 2021; Vol. 92, N. 1: e20210032

at baseline (W0) and Visit 2 after 4 weeks, i.e., end of 
treatment (W4). 

The primary endpoint of this study was the QoL 
change from the baseline to the end of the treatment  
(4 weeks).  The secondary objective was the total symp-
tom score (TSS) change from W0 to W4.

The validated Pediatric Rhinoconjunctivitis 
Quality of Life Questionnaire (PRQLQ) consists 
of 23 questions in 5 domains (nasal symptoms, ocu-
lar symptoms, practical issues, limitation of activities, 
other symptoms), that are answered on a 7-point scale 
(0-6), where 0 represents the absence of problems and 
6 the most significant symptom distress (15). Children 
will complete the questionnaire together with a parent 
at baseline and Visit 2. A Total Score was calculated as 
the mean of the five domains. 

TSS was the sum of 3 domains:

•	 Nasal symptoms (TNSS) included itching, sneez-
ing, rhinorrhea, nasal congestion.

•	 Ocular symptoms (TOSS): itching, hyperemia of 
the conjunctiva, tearing

•	 Throat symptoms (TTSS): itching, coughing.

•	 With the help of their parents, patients scored 
symptoms severity on a 4-point scale: 0 = absent 
or irrelevant, 1 = mild, 2 = moderate, 3 = severe.

•	 Safety will be assessed on the incidence of adverse 
events for each treatment and physical examina-
tion.
The analysis was performed using a t-test for 

independent samples.

Results

Globally, 62 children (34 males and 28 females, 
aged 6-12 years, mean age 9.1 + 1.88) were enrolled. 
Demographic and clinical data, including the type of 
pollen allergy, are reported in Table 1.

The total score of QoL was 2.0 (+ 0.88) at base-
line and 1.3 (+ 0.87) at W4; there was a significant 
(p<0.001) difference between the two visits (Figure 1). 
The data concerning the single domains are reported 
in Table 2; there was a significant reduction for all 
domains (p<0.001 for all).

optimal outcomes in children (9). There is evidence 
that cetirizine is effective in children with SAR (10) 
and improves QoL in children and adults (11,12). 
However, these studies were conducted in the United 
States. Thus, the characteristics of the patients are 
different from the national ones, mainly concern-
ing the type of allergens, the duration of pollination, 
the socio-cultural issues, and dietetic behaviors that 
may affect gut and airway microbioma (13). There-
fore, the current multicentric study was designed to 
evaluate the effects of long-term cetirizine treatment 
on symptoms and QoL in a group of Italian children 
with SAR.

Methods

The present observational retrospective open 
study was a 4-week polycentric trial, including 62 
patients suffering from SAR. SAR diagnosis was per-
formed, according to validated criteria (14), such as 
if nasal symptom history was consistent with docu-
mented sensitization.

Inclusion criteria were: age range 6-12 years, 
SAR diagnosis, Total Symptoms Score (TSS) ≥ 15, 
written informed consent of patients and parents or 
legal guardians. Exclusion criteria were: PAR, uncon-
trolled asthma, secondary rhinitis to other causes, con-
comitant acute or chronic rhinosinusitis, nasal polyps, 
current use of topical or systemic corticosteroids, anti-
histamines, antileukotrienes, inadequate washout of 
them, nasal anatomic defect, respiratory infections in 
the last two weeks, participation in other clinical stud-
ies in the last month, documented hypersensitivity to 
the study product or its excipients, and trip planned 
outside of the study area.

The study was conducted in five third-level pedi-
atrics department. Both parents of each child gave 
informed written consent. Each Ethics Committee 
approved the study procedure (ClinicalTrials.gov ID 
NCT03365648).

The treatment consisted of the administration of 
cetirizine 5 mg/twice daily for four weeks.

Systemic or intranasal corticosteroids, leukotriene 
antagonists, and sodium cromoglicate were prohibited 
during the study. Two visits were performed: Visit 1 
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Table I. Demographic and clinical characteristics of the  
patients.

Mean age (years) 9.1 + 1.88

Males 34

Females 28

Allergy to Gramineae 40

Allergy to Parietaria 32

Allergy to Betulaceae 19

Allergy to Oleaceae 8

Allergy to Compositeae 4

Figure 1. Total Score of QoL at baseline and after the treat-
ment. 
** = p<0.001

Table 2. Domains of the Pediatric Rhinoconjunctivitis Quality 
of Life Questionnaire (PRQLQ) at the baseline and the end of 
treatment. 

Domain Baseline End of treatment

Nose symptoms 2.91 + 1.12 1.84 + 1.32**

Eye symptoms 1.52 + 1.35 0.74 + 1.03**

Practical problems 2.24 + 1.02 1.56 + 1.04**

Other symptoms 1.68 + 1.18 1.18 + 1.08**

Activity limitations 1.79 + 1.32 1.18 + 1.16**

** p<0.001

The TSS at baseline was 16.1 (+ 1.2). After treat-
ment, TSS significantly (p<0.001) diminished to 6.39 
(+ 4.38), as reported in Figure 2. The data concerning 
the single domains are reported in Table 3; there was a 
significant reduction for all domains (p<0.001 for all).

Figure 2. Total Symptom Score at baseline and after the treat-
ment.
** = p<0.001

Table 3. Domains of the single and total symptom score do-
mains at the baseline and the end of treatment. 

Domain Baseline End of treatment

TNSS 10.6 + 0.5 3.98 + 2.76 **

TOSS 3.7 + 0.3 1.38 + 1.02 **

TTSS 1.8 + 0.4 1.03 + 0.6 **

TSS 16.1 + 1.2 6.39 + 4.38 **

** = p<0.001

The cetirizine treatment was well tolerated, and 
no clinically-relevant adverse event was reported. 

Discussion

SAR’s clinical relevance depends on several issues, 
including bothersome complaints, negative impact on 
personal and social quality of life, frequent comor-
bidities, familiar involvement, and the socio-economic 
burden, including the medicine costs and school 
absenteeism.

The current study showed that a 4-week continu-
ous cetirizine treatment was able to improve QoL and 
reduce symptom severity significantly. In particular, 
cetirizine significantly affected all QoL domains. This 
finding is particularly interesting if contextualized 
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in the global concept of QoL that embraces all the 
aspects of daily life. Moreover, the treatment was safe 
and well-tolerated.

These outcomes are consistent with the previous 
studies that demonstrated the effectiveness of ceti-
rizine in improving SAR symptoms (10) and QoL 
(11,12). The present study adds the novelty that has 
been conducted in more Italian pediatric allergy cent-
ers and in a real-life setting, such as enrolling consecu-
tive outpatients.

The present study has some limitations, including 
the open design, the assessment of clinical data alone, 
the lack of mediators’ assessment, and the sample size 
was not calculated for statistical purposes. The lack of 
a control group introduced an important bias, so the 
results should be considered only preliminary. On the 
other hand, the current study was performed in a real-
world setting. More and more attention is paid to the 
real-world studies as they may provide information 
more adherent to the daily practice that randomized 
controlled trial that involves selected patient popula-
tions that rarely mirror the real situation (16,17). 

In conclusion, the present pilot study showed that 
a 4-week cetirizine treatment was able to significantly 
improve QoL and reduce symptom severity in Italian 
children with SAR and was safe.
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