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drug in AR, it is tempting to suggest that cetirizine may be a 
suitable benchmark in the development of novel pharmaco-
therapies for AR. Copyright © 2013 S. Karger AG, Basel

 Introduction 

 Allergic rhinitis (AR) is a common chronic respiratory 
disorder characterized by nasal symptoms including sneez-
ing, rhinorrhoea, nasal congestion and nasal itching, often 
accompanied by ocular symptoms including itching/red-
ness and/or lacrimation in 60–70% of patients  [1, 2] . Al-
though the symptoms of AR are not life threatening , they 
are usually bothersome, adversely affect work and quality 
of life of affected individuals  [1–4] , and have the potential 
to cause physical, mental and emotional complications in 
children and adolescents  [5–7] . The prevalence of AR has 
increased progressively over the last few decades and varies 
greatly from region to region and country to country 
among particularly the developing nations  [8] . For exam-
ple, an across-sectional population-based telephone sur-
vey of 38,203 individuals in 11 major cities across China 
demonstrated that the self-reported prevalence of AR var-
ied between 8.7% in Beijing in North China to 24.1% in 
Urumqi in North-West China, with intermediate AR prev-
alences of 13.6% in Shanghai in East China, 14.1% in 
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 Abstract 

  Background:  Cetirizine is among the first second-genera-
tion H 1  antihistamines (SGAHs) developed to provide selec-
tive H 1  receptor inhibition without central nervous system 
depression.  Objective:  The aim of this review is to summa-
rize the amount of data collected over 25 years of clinical use 
of cetirizine and compare this with data available for other 
SGAHs in the management of patients with allergic rhinitis 
(AR).  Methods:  A comprehensive literature search for publi-
cations relating to cetirizine was performed using the 
Pubmed database, and relevant papers published in English 
were selected for detailed review.  Results:  Compared with 
the majority of other SGAHs, cetirizine was generally shown 
to have a more favourable pharmacological profile, to be 
well tolerated, be at least equally or more efficacious in at-
tenuating/inhibiting nasal and ocular symptoms and to im-
prove the quality of life in AR patients. The majority of clinical 
trials investigating the effect of SGAHs in AR patients further 
indicated that cetirizine was often employed as the main 
comparator active drug.  Conclusion:  Based on the evidence 
that cetirizine is a commonly employed active comparator 
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Guangzhou in Central China and 19.3% in Wuhan in 
South China  [9] . Furthermore, there is evidence that afflu-
ence and the accompanying improvements in education 
and living standards particularly in some African coun-
tries, China, Hong Kong, Taiwan, and several Middle East 
countries have coincided with a marked increase in the 
prevalence of AR in these countries  [8] . There is also a 
growing consensus that allergies are becoming more per-
sistent and complex and that this is likely to be a conse-
quence of perennial exposure to indoor allergens and in-
creased exposure to multiple cross-reacting traditional and 
non-traditional sensitizing agents, resulting from changes 
in indoor environment/lifestyle/affluence  [8–11] .

  Treatment of AR and conjunctivitis in adults and chil-
dren is currently recommended with oral second-gener-
ation H 1  antihistamines (SGAHs) and intranasal steroids, 
with SGAHs used as first-line medications for mild to 
moderately severe disease  [12–14] . The updated evi-
dence-based ARIA (Allergic Rhinitis and Its Impact on 
Asthma) guidelines have further indicated that of all the 
drugs used for the treatment of ‘persistent’ AR (PER), the 
level of evidence is most compelling for the oral SGAHs 
 [12] , thus confirming their choice as the preferred first-
line medications for treatment of this condition.

  The development of H 1  antihistamines, following the 
discovery of histamine, and their role in the treatment of 
allergy and anaphylaxis have been well documented  [15, 
16] . Although the first-generation H 1  antihistamines 
were developed and widely used clinically from the mid-
1940s to the late 1970s; a comparably lower efficacy and 
association with particularly sedative and anticholinergic 
side effects have restricted their usefulness and subse-
quently led to the development of the more efficacious 
and safer SGAHs  [15, 16] . Indeed, there is evidence that 
the first-generation H 1  antihistamines may actually lead 
to central excitation, restlessness, insomnia, or seizures in 
some patients  [17, 18] . Thus, it is now recommended that 
the first-generation H 1  antihistamines should neither be 
available over the counter as prescription-free drugs for 
self-medication of allergic or other diseases  [17]  nor be 
used for treatment of AR  [12] . Similarly, clinical experi-
ence with astemizole and terfenadine, which were among 
the first SGAHs to be developed to provide selective H 1  
receptor inhibition without central nervous system de-
pression, has indicated that these agents are associated 
with the potential risk of cardiotoxicity and have there-
fore been withdrawn from several markets  [19] . In con-
trast, cetirizine, which was also among the first SGAHs 
made available for patients, is still commonly used world-
wide for the treatment of AR and urticaria.

  There is a plethora of evidence on cetirizine, a phar-
macologically active carboxylated metabolite of hydroxy-
zine. A Pubmed search using ‘cetirizine’ as the key word 
revealed some 1,200 publications, more than 400 of which 
were based on data from clinical trials, and more than 
200  being based on comparative studies (Pubmed ac-
cessed February 26, 2013). The aim of this review was 
thus to summarize the vast amount of data collected over 
25 years for clinical use of cetirizine and compare this 
with data available for other SGAHs.

  Pharmacological Characteristics of Cetirizine 

 Cetirizine hydrochloride [ZyrtecC; chemical name: 
(+/–)-(2-[4-([4-chlorophenyl] phenylmethyl)-1-pipera-
zinyl]ethoxy)acetic acid dihydrochloride] is a racemic 
mixture composed of equal amounts of two enantiomers, 
 R -levocetirizine and  S -dextrocetirizine, which do not un-
dergo interconversion and therefore maintain configura-
tion stability in the body  [20] . Cetirizine has been shown 
to have highly favourable pharmacological properties. In 
particular, cetirizine is a zwitterion, with high binding to 
mainly serum albumin and low apparent volume of dis-
tribution, as well as low brain uptake  [21] , which are in-
dicative of a low affinity for lean tissues such as the myo-
cardium (thus low cardiotoxicity) and low/lack of seda-
tive effects, respectively. Tillement  [22]  has demonstrated 
that cetirizine has among the lowest apparent volume of 
distribution of the majority of SGAHs, which is compat-
ible with the therapeutic goal of interacting with the tar-
get receptors at effective concentrations, while avoiding 
organs where the drug is ineffective or toxic ( fig. 1 ). Ceti-
rizine has also been shown to be absorbed extensively and 
rapidly from the gut  [23] , leading to high bio-availability 
and rapid onset of action of the drug  [24] , and unlike 
many other SGAHs cetirizine does not undergo hepatic 
metabolism to any appreciable extent, but is excreted 
mostly unchanged in the urine, equally well in both 
healthy volunteers and patients with chronic liver disease 
 [25] . The lack of hepatic metabolism demonstrates a low 
potential for drug-drug interactions, which avoids any 
exaggerated pharmacological or toxicological effects with 
drugs that are subject to metabolism by P450 enzymes 
and to transmembrane transport  [26] . With an elimina-
tion half-life of around 10.5 h in healthy volunteers  [27] , 
cetirizine is used as once daily dosage for the treatment of 
AR symptoms. Similarly, H 1  receptor binding studies 
have demonstrated that compared with many other com-
monly used 2nd-generation H 1  antihistamines, cetirizine 
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has a relatively higher and more favourable affinity and 
selectivity for H 1  receptors ( table 1 ;  fig. 2 ), which confers 
a more potent, faster onset and longer duration of action 
 [28] . Studies investigating the anti-inflammatory/anti-al-
lergic effects of cetirizine have indicated that it may ex-
hibit anti-inflammatory properties independent of its H 1  
effects  [29 ].

  Pharmacological Studies of Cetirizine in Patients 
with AR 
 Several studies have investigated the pharmacological 

effects of cetirizine in patients with AR. An early study by 
Watson et al.  [30]  evaluated the pharmacokinetic and 
pharmacodynamic properties of cetirizine 5 or 10 mg dai-
ly for 5 weeks in children with seasonal AR (SAR), using 
a randomized, double-blind, and parallel-group study de-
sign. The authors demonstrated that cetirizine was ab-
sorbed rapidly at both the 5- and 10-mg doses which were 
similarly and significantly effective in suppressing the 
mean histamine-induced wheal and flares, 1–24 h after 
the first dose, an effect maintained over the entire study 
period. Similarly, the symptoms and signs of AR were 
suppressed throughout the study, with no patient report-
ing sedation, dry mouth, or any other adverse effect at 
either dose of cetirizine investigated.

  Several studies have evaluated the anti-inflammato-
ry properties of cetirizine in children and adults with 
seasonal or perennial AR  [31–35] . Ciprandi et al.  [31]  
demonstrated that children treated with cetirizine 
5 mg/day for 4 weeks during the pollen season exhibited 
significantly reduced clinical symptoms (p < 0.01), as 
well as reduced inflammatory cell infiltrate (p < 0.03), 

Drug distribution is limited to:
-  extracellular sites (H1 receptor located here)
-  inflammatory cells (mastocytes,

basophils, eosinophils, lymphocytes, etc.)

Cetirizine = 0.50 l/kg

Levocetirizine = 0.40 l/kg

Fexofenadine = 5.40 l/kg

Desloratadine = 49 l/kg

Ebastine (carebastine) >100 l/kg
Loratadine = 119 l/kg

Olopatadine = 133.8 l/kg

Drug distribution is throughout the body:
-  intracellular sites (no H1 receptors here)
-  connective tissues (smooth muscles,

intestine, genitourinary tract, lacrimal
glands, etc.)

0.6 l/kg

  Fig. 1.  Relationship between potential sites 
of action and volume of distribution of 
common H 1  antagonists (adapted from 
Tillement  [22] ). Volume of distribution 
values cited from Gillman et al.  [91]  and 
Chu et al.  [92] .  
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  Fig. 2.  Binding affinity of histamine antagonists for human hista-
mine H 1  receptors (adapted from Gillard et al.  [28] ). K i  = Inhibi-
tion constant, the lower the amount of a drug needed to inhibit the 
H 1  receptor, the higher its affinity. 

Table 1.  H1 receptor selectivity of major SGAHs: the higher the 
ratio, the higher the selectivity for the H1 receptor (data from Gil-
lard et al. [28])

Antihistamine  Binding selectivity ratio for the histamine (H1) 
receptors versus muscarinic (M1–M5) receptors

H1 /M1 H1/M2 H1/M3 H1/M4 H1/M5

Cetirizine >25,000 ~100,000 ~50,000 ~20,000 >75,000
Desloratadine ~50 >50 ~100 ~50 ~125
Fexofenadine >10,000 >10,000 >10,000 >10,000 >10,000
Levocetirizine >25,000 >75,000 ~50,000 >25,000 ~100,000
Loratadine ~100 >350 ~100 ~100 >500
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intercellular adhesion molecule 1 (ICAM-1) expression 
on epithelial cells (p < 0.05), and soluble ICAM-1 (p < 
0.05) and eosinophil cationic protein (p < 0.05) in nasal 
lavage, compared with placebo. Moreover, there was a 
significant correlation between symptom improvement 
and cellular infiltration and ICAM-1 expression, of 
which the correlation between symptom improvement 
and ICAM-1 was particularly strong. Similarly, investi-
gations of the effect of treatment with cetirizine 5 mg/
day for 2 weeks on inflammation in the nasal mucosa 
of children suffering from perennial AR (PAR) have 
demonstrated cetirizine to be significantly more effec-
tive than placebo in reducing interleukin 4 (p < 0.01), 
interleukin 8 (p  = 0.01), neutrophils and eosinophil 
numbers (p < 0.01), and ICAM-1 expression on epithe-
lial cells (p < 0.02) in this patient cohort  [32, 33] . In fact, 
there is evidence that continuous treatment with cetiri-
zine is more effective than on-demand treatment in 
achieving significantly greater inflammatory and clini-
cal control in AR patients  [34, 35] . One recent study 
evaluated the effects of a 2-year course of subcutane-
ous specific immunotherapy with continuous oral ceti-
rizine 10 mg/day on nasal inflammation in patients 
with house dust mite-induced severe PER, and indicat-
ed that although both treatment regimens significant-
ly reduced eosinophil infiltration and epithelial ICAM-
1 expression from baseline levels over the course of 
treatment, treatment with cetirizine appeared to be 
more effective in controlling inflammation  [35]  while 
immunotherapy appeared to be more effective in con-
trolling epithelial disruption. In another study, treat-
ment for 1 week with cetirizine was found to reduce 
antigen-induced substance P, but not histamine levels in 

patients with PAR, suggesting that cetirizine may re-
duce nasal neurogenic inflammation by modulating the 
release of substance P in AR  [36] .

  Studies Comparing the Pharmacological Effects of 
Cetirizine with Other SGAHs 
 The pharmacological effects of the majority of SGAHs 

have been extensively compared with those of cetirizine 
in both healthy volunteers and patients with AR in sev-
eral double-blind, crossover, and multiple- and single-
dose studies, with particular emphasis on inhibition of 
histamine-induced skin wheal and flare reactions. In 
one early study, Grant et al.  [37]  evaluated the effect of 
2 weeks’ treatment with cetirizine 10 mg, ebastine 10 mg, 
epinastine 20 mg, fexofenadine 60 mg, loratadine 10 mg, 
terfenadine 60 mg, or placebo on histamine-induced skin 
wheal and flare reactions in healthy male volunteers, over 
a period of 24 h. The authors demonstrated that although 
epinastine had the fastest onset of action, as indicated by 
inhibition of both the wheal and flare reactions after 
30 min, the overall inhibition of both the wheal and flare 
responses produced by cetirizine was significantly supe-
rior to the other treatments ( fig. 3 ); with the rank order 
for area under the curve (0–24 h) being cetirizine > epi-
nastine > terfenadine > ebastine > fexofenadine > lorata-
dine > placebo. The superiority of single or multiple dos-
es of cetirizine 10 mg over therapeutic doses of acriv-
astine, astemizole, chlorphenamine (chlorpheniramine), 
ebastine, epinastine, fexofenadine, loratadine, mizolas-
tine, oxatomide, and terfenadine in inhibiting histamine-
induced skin wheal and flare reactions in atopic and non-
atopic subjects has been confirmed by several other stud-
ies  [38] . Similarly, more recent studies investigating the 
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Fig. 3. Inhibition of the skin wheal forma-
tion in healthy volunteers following the in-
tradermal injection of histamine, and after 
prior oral administration of different anti-
histamines (adapted from Grant et al.    [37] ). 
The inhibition of the flare formation was 
similar (not shown).
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suppression of histamine-induced skin reactivity by the 
more recently developed members of this drug class have 
indicated the activity of cetirizine 10 mg to be greater or 
equal to that of bepotastine  [39] , bilastine  [40] , deslorata-
dine  [41] , levocetirizine  [42] , and olopatadine  [39] .

  Clinical Trials of Cetirizine in AR 

 Several well-controlled trials have compared the effi-
cacy of cetirizine with placebo and/or other H 1  antihista-
mines in adults and children with SAR and PAR/PER 
 [43–80] . The majority of these trials have been conducted 
as double-blind, randomized, placebo-controlled, paral-
lel-group studies in large groups of patients recruited 
from a single or multiple centres. The fundamental inclu-
sion criterion for all studies was the requirement for SAR 
or PAR/PER patients to have documented histories of al-
lergy to seasonal (pollen/tree) or perennial (house dust 
mites, cockroach, animal dander or mould) allergens, re-
spectively, confirmed by positive skin prick responses 
and/or radio-allergosorbent tests to specific sensitizing 
allergens. The patients were additionally required to 
demonstrate minimum total symptom severity scores 
(expressed as a composite of specific individual symp-
toms), assessed subjectively by rating individual nasal and 
ocular symptom severity on increasing severity scales of 
0 (i.e. no symptoms) to up to 10 points (i.e. severe/very 
severe symptoms). Although most of the studies in SAR 
patients were generally conducted during specified pollen 
seasons, some studies investigated the effects of therapy 
in specially built exposure chambers, which allowed in-
vestigation of controlled pollen allergen-induced symp-
toms in the absence of naturally occurring confounding 
factors such as variable airborne pollen levels, multiple 
pollen/non-pollen airborne allergens, air pollutants, and 
variable geographic/climatic conditions  [59–64] .

  Studies Comparing Cetirizine with Placebo in SAR 
and PAR/PER Patients 
 Several studies have compared the efficacy of cetirizine 

with that of placebo in patients suffering from SAR  [43–
50]  or PAR/PER  [51–54] . Studies in adult patients have 
mostly investigated the effect of treatment with cetirizine 
10 mg once daily on the reduction of total symptom 
scores by the end of treatment as the main efficacy mea-
sure, and have demonstrated that cetirizine significantly 
decreased total and individual symptom severities com-
pared with placebo  [43, 44, 49, 50] . One large multicentre 
study comprising 415 symptomatic SAR patients with a 

pretreatment total symptom severity score (for sneezing, 
rhinorrhoea, ocular pruritus, nasal pruritus, palatal pru-
ritus, watering of the eyes, and redness of the eyes) of  ≥ 6 
investigated the dose-dependent effect of cetirizine 5, 10, 
or 20 mg once daily for 1 week, during the late summer 
and early fall  [44] . The authors demonstrated that all dos-
es of cetirizine were significantly more effective than pla-
cebo in reducing total daily symptom scores over the 
7 days of treatment (5.6 for cetirizine 5 mg, 5.4 for cetiri-
zine 10 mg and 4.6 for cetirizine 20 mg vs. 7.7 for placebo; 
p < 0.05 for all vs. placebo), with cetirizine 20 mg demon-
strating a significantly greater reduction in symptom se-
verity compared to cetirizine 5 mg (p < 0.05)  [44] . An 
investigators’ global assessment of patients at the end of 
the treatment period additionally indicated significantly 
greater numbers of patients to be treated effectively and 
equally with all doses of cetirizine compared to placebo 
(72.7% with cetirizine 5 mg, 79.3% with cetirizine 10 mg 
and 76.5% with cetirizine 20 mg vs. 52.9% with placebo; 
p < 0.05 for all vs. placebo). Two studies have investigated 
the effects of cetirizine 10 mg on the health-related qual-
ity of life in SAR patients, using the Rhinoconjunctivitis 
Quality of Life Questionnaire (RQLQ)  [49, 50] . Murray 
et al.  [49]  investigated a cohort of 862 symptomatic pa-
tients during the fall allergy season and demonstrated 
that treatment with cetirizine 10 mg for 2 weeks resulted 
in significantly greater improvements in mean overall 
and individual domain RQLQ scores compared with pla-
cebo (change in overall score of –1.3 for cetirizine 10 mg 
vs. –0.9 for placebo; p < 0.001). Furthermore, the im-
provements in scores for activities, sleep, practical prob-
lems, and eye problems were clinically relevant, as indi-
cated by the minimally important difference criterion 
of  ≥ 0.5 points of reduction from baseline, and improve-
ments from baseline in overall RQLQ and total symptom 
severity complex (TSSC; a composite of 6 individual rhi-
noconjunctivitis symptom scores for sneezing, runny 
nose, itchy nose, itchy eyes, watery eyes, and postnasal 
drip) scores at the end of treatment were significantly cor-
related (r = 0.73; p < 0.001 for overall RQLQ and TSSC 
scores). Similarly, assessment of the effect of treatment 
on  work/school productivity and activity impairment 
(WPAI), using the allergy-specific WPAI (WPAI-AS) 
questionnaire, indicated that apart from work hours and 
classroom hours missed domains, cetirizine 10 mg result-
ed in significantly greater improvements in all WPAI-AS 
domain scores compared to placebo, with particularly the 
overall work impairment and classroom impairment 
scores being decreased from baseline by 13.5 and 19.4%, 
respectively, in subjects treated with cetirizine 10 mg 
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compared with 5.9 and 4.9%, respectively, in placebo-
treated subjects (p < 0.001 for both domains)  [49] . In a 
subsequent study comprising 400 symptomatic SAR pa-
tients, Noonan et al.  [50]  confirmed these findings by 
demonstrating that treatment for 2 weeks with cetirizine 
10 mg resulted in significantly greater improvements in 
mean TSSC (–3.85) and RQLQ overall (–1.42) scores 
compared with placebo (–2.56, p < 0.01; and –0.88, p < 
0.001, respectively). All RQLQ domain scores were also 
improved to a significantly greater degree with cetirizine 
10 mg, and the correlations between improvements of 
symptomatic relief and RQLQ overall score were moder-
ate to strong and significant in cetirizine-treated patients 
at the end of treatment (r = 0.49–0.68; p < 0.01)  [50 ].

  Studies in adolescents/children with SAR have investi-
gated the effect of treatment with cetirizine 5–10 mg once 
daily for 2–4 weeks, on the change from baseline in symp-
tom severity as the main efficacy measure  [45–48] . Simi-
larly to the studies in adults, all the studies in adolescents/
children demonstrated cetirizine to lead to significantly 
greater patient/guardian-assessed decreases in total and 
individual symptom severities compared with placebo. 
Similarly, physician-assessed global improvements or 
changes in symptoms have been shown to be significantly 
greater for cetirizine compared to placebo  [45–48] , with 
one study indicating physician-assessed relief from oral/
nasal or ocular itching to be significantly greater with ce-
tirizine 10 mg than with cetirizine 5 mg or placebo  [47] . 
The effect of cetirizine on health-related quality of life in 
children has also been investigated in one open-label non-
comparative study of 572 children, using the Paediatric 
RQLQ (PRQLQ)  [48] . This study demonstrated that treat-
ment with cetirizine 10 mg once daily for 4 weeks signifi-
cantly improved the PRQLQ overall and all 5 domain 
scores and TSSCs (for sneezing, runny nose, itchy nose, 
itchy eyes, watery eyes, and postnasal drip) progressively 
over the course of treatment. Furthermore, there was a 
strong and significant correlation between the improve-
ments in PRQLQ overall and TSSC scores after 2 weeks 
(r = 0.39; p < 0.001) and after 4 weeks (r = 0.48; p < 0.001).

  Although there are comparatively fewer studies direct-
ly comparing the effects of cetirizine with placebo in pa-
tients suffering from PAR/PER, these have generally in-
vestigated the effects of treatment on symptom severity 
and quality of life. One study in adults investigated the 
effect of cetirizine 10 mg and cetirizine 20 mg once daily 
for 4 weeks and demonstrated that physician-assessed 
changes in symptom severity were significantly improved 
nearly twofold in both groups of cetirizine-treated pa-
tients (decreased by 43 and 42% with 10 and 20 mg cetiri-

zine, respectively) compared to placebo (decreased by 
23%; p < 0.001 vs. both the active groups)  [51] . Assess-
ment of the number of patients with >50% improvement 
in symptom severity showed that a significantly greater 
number of patients treated with cetirizine 10 mg (62% pa-
tients) achieved this level of improvement compared with 
placebo treatment (34% patients). Although a greater 
number of patients (49%) treated with cetirizine 20 mg 
also showed >50% improvement in symptom severity, this 
did not reach a significant difference to placebo  [51] . The 
dose-dependent effect of cetirizine 2.5, 5.0 or 10.0 mg once 
daily for 2 weeks has been investigated in one large study 
involving 328 PAR children aged 6–12 years  [52] . While 
assessment of days without any symptoms or only mild 
symptoms indicated only cetirizine 10 mg to be signifi-
cantly more effective than placebo in this regard (14.4% 
for cetirizine 10 mg vs. 7.1% for placebo; p = 0.008), as-
sessment of days without severe symptoms indicated all 
doses of cetirizine to be significantly more effective than 
placebo (80.7, 79.3 and 84.5% for cetirizine 2.5, 5.0 and 
10.0 mg, respectively, vs. 70.0% for placebo; p < 0.0 for all). 
Bousquet et al.  [53]  have also demonstrated treatment 
with cetirizine 10 mg once daily for 6 weeks to significant-
ly increase the number of days without any symptoms or 
only mild symptoms compared with placebo (42% for ce-
tirizine vs. 2.6% for placebo; p = 0.0001) and to lead to 
significantly greater improvements in the quality of life 
from 1 week onwards, in adults with PAR  [53, 54] . The 
magnitude of improvement noted in symptom-free or 
mild symptom days suggests that cetirizine may be even 
more effective over longer treatment periods.

  Studies Comparing Cetirizine with Other SGAHs in 
SAR and PAR/PER Patients 
 The efficacy of therapeutic doses of cetirizine has been 

compared in several studies with that of therapeutic dos-
es of other commonly employed and newer preparations 
of SGAHs in adolescent/adult patients with SAR  [55–72]  
and adolescent/adult and paediatric patients with PAR/
PER  [73–80] . The majority of these studies have com-
pared the effects of the various antihistamines directly 
with that of cetirizine and/or placebo on the reduction of 
symptom severity scores, using different composites of 
the individual symptom scores as the main efficacy mea-
sure.

  Studies in SAR Patients 
 Early studies compared the efficacy of astemizole  [55] , 

terfenadine  [56]  or ebastine  [57]  with cetirizine in symp-
tomatic SAR adolescent/adult outpatients during the pol-
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len season. A comparison of the efficacy of once daily 
treatment for 2 weeks with astemizole 10 mg, cetirizine 
5 mg, or cetirizine 10 mg demonstrated that although all 
treatments significantly decreased total symptom severity 
compared to baseline, there was no significant difference 
between the treatments  [55] . Despite the lack of differ-
ence in symptom severity by the end of treatment, a sig-
nificantly greater number of patients treated with cetiri-
zine (65%) indicated satisfaction with their treatment 
compared with patients treated with astemizole (51%; p < 
0.05)  [5] . Similarly, studies comparing the efficacy of 
therapeutic doses of terfenadine 60 mg twice daily  [56]  or 
ebastine 10 mg once daily  [57]  with cetirizine 10 mg once 
daily for 2 weeks showed cetirizine to be equally effica-
cious as terfenadine and ebastine in improving the symp-
toms of rhinitis, as evaluated by both patients and inves-
tigators. In one randomized double-blind, double-dum-
my study Meltzer et al.  [58]  compared the effect of 
treatment with loratadine 10 mg, cetirizine 10 mg, or pla-
cebo, once daily, on 2 consecutive days to natural pollen 
exposure in a park during the pollen season in 279 ado-
lescent and adult SAR patients. The authors evaluated 
primarily the effect of treatment on the change from base-
line in the major symptom complex (MSC; a composite 
of individual scores for the major symptoms of runny 
nose, sniffles, itchy nose, nose blows, sneezes, and watery 
eyes) and total symptom complex (TSC; a composite of 
the MSC plus scores for itchy eyes or ears, itchy throat, 
cough, and postnasal drip) scores, and demonstrated that 
cetirizine produced significantly superior mean overall 
reductions than loratadine or placebo in both MSC [–4.1 
vs. –2.3 points change for cetirizine vs. loratadine after the 
first 24 h (p < 0.01), and –7.5 vs. –6.2 points change at the 
study end (p < 0.05)] and TSC [–6.3 vs. –3.8 points change 
for cetirizine vs. loratadine after the first 24 h (p < 0.01), 
and –11.9 vs. –10.1 points change at study end (p < 0.05)] 
scores over 24 h and by study end. Furthermore, cetirizine 
demonstrated a significantly faster onset of action (<2 h) 
and greater reductions in symptoms over 24 h, as well as 
significantly better patient assessment of improved glob-
al efficacy compared with loratadine (73.6% of patients 
for cetirizine vs. 56.5% of patients for loratadine; p < 
0.05). In contrast, the effect of loratadine did not signifi-
cantly alter either MSC or TSC scores compared with pla-
cebo  [58] . Two studies investigating the effect of lorata-
dine on allergen-induced symptoms of AR in ‘pollen-
primed’ subjects in an environment exposure unit have 
confirmed the general finding for an overall lack of a sig-
nificant difference between a single dose of loratadine 
10 mg and placebo in providing either clinically relevant 

or definitive symptom relief  [59]  or in significantly reduc-
ing mean TSC and MSC scores from baseline at the study 
end point  [60] . A subsequent study conducted in the en-
vironment exposure unit did, however, manage to dem-
onstrate significant differences in reduced mean baseline 
TSC and MSC scores between patients treated with lo-
ratadine 10 mg and placebo  [61] . Nevertheless, a com-
parison with cetirizine in all these studies demonstrated 
that a single dose of cetirizine 10 mg was significantly 
more efficacious than loratadine 10 mg and placebo in 
providing both symptom relief and reducing total symp-
tom severity scores  [59–61]  and that these effects were 
prevalent over the entire course of the 28.5-hour period 
investigated following administration of the first treat-
ment dose  [60, 61] . Similarly, comparison between single 
doses of fexofenadine 180 mg and cetirizine 10 mg in SAR 
patients ‘primed’ with pollen in the environment expo-
sure unit have demonstrated cetirizine 10 mg to be sig-
nificantly superior to fexofenadine 180 mg and placebo in 
reducing the symptoms of AR over the entire course of 
study period following administration of the initial dose 
 [62, 63] . In contrast, other studies have not been able to 
demonstrate any significant differences between fexofen-
adine 120 mg or fexofenadine 180 mg and cetirizine 
10 mg in the treatment of AR symptoms in patients ex-
posed to pollen under experimental  [64]  or natural sea-
sonal  [65, 66]  conditions, although all active treatments 
were significantly more effective than placebo. Similarly, 
several studies investigating the less commonly employed 
or newer preparations of H 1  antihistamines in the treat-
ment of symptoms in sensitized and symptomatic SAR 
patients during the grass/tree pollen season have not been 
able to show significant differences between therapeutic 
doses of cetirizine and mizolastine  [67] , emedastine  [68] , 
rupatadine  [69] , bilastine  [70]  or azelastine  [71] , although 
all active treatments were significantly effective in reduc-
ing specific total symptom severity scores from baseline 
or when compared with placebo. Azelastine has been ad-
ministered as a nasal spray formulation and has produced 
conflicting data in two large multicentre comparative tri-
als in the USA  [71, 72] . While one study in 354 patients 
was unable to demonstrate any significant differences be-
tween cetirizine 10 mg q.i.d. and azelastine 2 sprays/nos-
tril b.i.d, in decreasing the total nasal symptom score (a 
composite of individual scores for the major symptoms 
of rhinorrhoea, sneezing, itchy nose, and nasal conges-
tion) from baseline at the end of a 2-week treatment pe-
riod (19.6 vs. 23.9% change from baseline for cetirizine 
and azelastine, respectively; p < 0.0.001 for both active 
agents vs. baseline)  [71] , another study of similar design 
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in 307 patients demonstrated azelastine to be significant-
ly more effective than cetirizine in this respect (23 vs. 
29.3% change from baseline for cetirizine and azelastine, 
respectively; p < 0.001 for both active agents vs. baseline 
and p = 0.015 for azelastine vs. cetirizine)  [72] . Although 
both studies showed cetirizine and azelastine to improve 
the quality of life of patients significantly compared to 
baseline levels, the improvements were significantly 
greater for the azelastine-treated group (change from 
baseline RQLQ overall score = 1.11/1.13 for cetirizine and 
1.35/1.41 for azelastine; p < 0.001 for both active agents 
vs. baseline and p < 0.01/0.05 for azelastine vs. cetirizine) 
 [71, 72] .

  Studies in PAR/PER Patients 
 Comparatively fewer studies have investigated the ef-

fects of SGAHs in patients suffering from PAR/PER  [73–
80] . Unlike the studies in SAR patients, these studies 
have often investigated the effect of these drugs over a 
period of 4 weeks or longer due to the more chronic na-
ture of the symptoms. Two studies have investigated the 
effects of loratadine  [73] , ketotifen  [74]  and oxatomide 
 [74]  in paediatric patients, and demonstrated that all 
drugs significantly reduced the AR symptoms from 
baseline and versus placebo. Comparison of the effects 
of cetirizine, ketotifen and oxatamide additionally dem-
onstrated cetirizine to produce significantly greater re-
ductions from baseline levels in mean total symptom 
scores (63.7% for cetirizine, 48.6% for ketotifen and 
48.1% for oxatamide; p < 0.05 for cetirizine vs. ketotifen/
oxatamide) by the end of treatment  [74] . Although all 
active drugs were also found to improve the health-re-
lated quality of life of the children, as indicated by small-
er mean overall PRQLQ scores after 12 weeks’ treatment, 
only the effects of cetirizine and oxatamide were signifi-
cant compared with placebo (mean PRQLQ scores  = 
46.9 for placebo vs. 26.9 for cetirizine and 26.2 for oxat-
amide; p < 0.05 placebo vs. cetirizine/oxatamide)  [74] . 
Assessment of the effect on eosinophils indicated cetiri-
zine to significantly reduce nasal eosinophils from base-
line levels  [74] . Similarly, studies investigating the effects 
of terfenadine  [75] , ebastine  [76] , loratadine  [77] , rupa-
tadine  [78, 79] , and bilastine  [80]  have demonstrated 
these agents to lead to significantly greater decreases in 
symptoms and symptom severity, compared to baseline 
levels or placebo, in adolescent/adult patients with PAR/
PER. While cetirizine exhibited significantly greater de-
creases in symptoms and symptom severity, compared 
to baseline or placebo  [75–77] , significant treatment dif-
ferences in favour of cetirizine were also observed be-

tween cetirizine- and ebastine-treated patients for mean 
changes in total symptom severity scores after 1 week of 
treatment and for the percentage of completely symp-
tom-free patients after 4 weeks of treatment  [76] . Besides 
improving symptoms of AR, cetirizine 10 mg was simi-
larly effective as loratadine 10 mg in reducing >20% na-
sal eosinophils in significantly greater number of pa-
tients compared with placebo  [77] , and similarly effec-
tive as rupatadine 10 mg in significantly improving 
overall RQLQ scores compared with placebo, after 4 and 
12 weeks of treatment  [78] .

  Studies Comparing Cetirizine with 
Non-Antihistamine Drugs 
 It is noteworthy that cetirizine has been used as an ac-

tive comparator for several non-antihistamine therapies 
as well, investigated for efficacy in the management of 
patients with AR  [81–84] . One study compared the effect 
of randomized, double-blind treatment for 1 year with 
either intranasal budesonide 400 μg or oral cetirizine 10 
mg, on the relapse rates in PAR patients after treatment 
discontinuation  [81] . The authors demonstrated that a 
significantly smaller number of patients treated with 
budesonide (38%) had a relapse within the first month 
compared to patients treated with cetirizine (56%; p < 
0.05), with a non-significant difference in the median 
time to first relapse (62 vs. 20 days, respectively)  [81] . 
Similarly, the effect of montelukast, a leukotriene recep-
tor antagonist, has been compared with cetirizine in 2 
studies  [82, 83] . One placebo-controlled study in children 
with PAR demonstrated that treatment with montelukast 
4 mg once daily or cetirizine 5 mg once daily for 12 weeks 
resulted in significantly greater mean reductions from 
baseline in total symptom scores, overall PRQLQ scores, 
nasal airway resistance, and percentage eosinophils in na-
sal smears over the course of the study, compared with 
placebo  [82] . Moreover, cetirizine was significantly supe-
rior to montelukast in decreasing total symptom scores 
by the end of treatment. Another trial in adult PAR pa-
tients treated with montelukast 10 mg or cetirizine 10 mg 
for 6 weeks demonstrated significantly greater mean 
changes from baseline in daytime nasal symptom scores 
after 4 weeks, but not after 6 weeks, with both active treat-
ments compared with placebo  [83] . The effect of a 2-year 
course of specific immunotherapy has also been com-
pared with continuous or on-demand treatment with ce-
tirizine 10 mg once daily in patients with severe PER  [35] . 
The authors demonstrated that immunotherapy and con-
tinuous cetirizine treatment were significantly more ef-
fective than on-demand cetirizine treatment, and signifi-
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cantly decreased ICAM-1 and eosinophil cationic protein 
to comparable levels by the end of treatment compared 
with baseline levels. Furthermore, at the end of treatment, 
75% of patients in the immunotherapy group and 78% of 
patients in the continuous cetirizine-treatment group 
were free of rhinorrhoea, nasal obstruction, sneezing, hy-
posmia, sensation of ocular foreign body, and lacrima-
tion, compared with 24% of patients in the cetirizine on-
demand group  [35] . More recently, it has been proposed 
that histamine H 3  receptor antagonism may be comple-
mentary to the well-documented benefits of H 1  receptor 
antagonism in AR, and thus one preliminary study has 
compared the efficacies of two novel H 1 /H 3  dual receptor 
antagonists (intranasal suspension of GSK1004723 and 
oral GSK835726) with cetirizine 10 mg in ‘primed’ SAR 
patients exposed to allergen in an environmental allergen 
challenge chamber  [84] . This study indicated that 10-, 
50-, and 100-mg single doses and a 10-mg 3-day repeat 
dose of oral GSK835726 produced clinically significant 
attenuation of symptoms comparable to cetirizine 10 mg. 
While a 3-day repeat dose of intranasal GSK1004723 
1 mg, but not single doses of 0.22 or 1 mg, significantly 
attenuated symptoms from pretreatment levels, this ef-
fect was not as marked as that seen for oral GSK835726 
or cetirizine 10 mg.

  Safety-Related Studies 

 Although each clinical trial is usually designed to re-
port drug-related adverse events, research focused on 
specific safety parameters is increasing. The lack of car-
diotoxic potential with cetirizine use, a subject of concern 
with some of the first SGAHs, has been well established 
 [85, 86] . No deleterious effects on pregnant or lactating 
women have been reported with cetirizine. The Food and 
Drug Administration has classified cetirizine as a preg-
nancy category B drug, i.e. without known harm to an 
animal foetus and no human studies available. Of note is 
that some other widely used SGAHs, e.g. desloratadine 
and fexofenadine, are in category C, i.e. demonstrated 
harmful to an animal foetus and with unknown effects in 
humans  [87] . Although research employing subjective as-
sessments of the central nervous system effects of cetiri-
zine has produced conflicting data, studies involving ob-
jective assessments, e.g. driving and psychomotor perfor-
mance tests, have unanimously demonstrated that 
therapeutic doses of cetirizine do not generally produce 
more psychomotor impairment than placebo  [88] . Simi-
larly, the adverse effect profile of cetirizine has been 

shown to be comparable with that of astemizole, ebastine, 
fexofenadine, loratadine, mizolastine, or terfenadine 
 [38] ; with the adverse effects of cetirizine generally being 
of mild-to-moderate intensity. Importantly, the longest 
clinical trial with any antihistamine launched in the 20th 
century, the ETAC study, in children as young as 18–
24 months at randomization, demonstrated that continu-
ous cetirizine treatment over 18 months had no adverse 
effects on neurological and behavioural events, nor on 
natural development milestones, e.g. no influence on 
height, body mass, gross and fine motor skills, speech and 
language skills, haematology and biochemistry tests. The 
proportion of treatment-emergent adverse events in the 
ETAC study, as described by the investigators, was simi-
lar between the cetirizine and placebo groups  [89] .

  Discussion and Conclusion 

 There is a large body of evidence which demonstrates 
that cetirizine is a highly efficacious, fast-acting, well-tol-
erated, and quality-of-life-improving treatment for the 
management of paediatric, adolescent and adult patients 
suffering from moderate to severe AR. Indeed, one recent 
review of SGAHs has indicated that cetirizine is the most 
studied and one of the most potent antihistamines avail-
able, which may be appropriate for patients proven unre-
sponsive to other antihistamines and for those with the 
severest symptoms who might benefit from antihista-
mine treatment of the highest potency that can be dose-
titrated up to maximal intensity  [90] . The evidence pre-
sented in the current review further demonstrates that 
despite being one of the first SGAHs to be developed over 
2 decades ago, cetirizine is the most commonly used oral 
antihistamine worldwide and its use is currently recom-
mended by virtually all evidence-based international 
treatment guidelines for AR  [12] . Comparison of cetiri-
zine with other SGAHs, old and new, has generally dem-
onstrated cetirizine to have a more favourable pharmaco-
logical profile and to be at least equally or more effective 
than many of these agents in reducing the symptoms of 
AR and improving the health-related quality of life in 
both SAR and PAR/PER patients. Apart from the findings 
for the pharmacological profiles and clinical efficacies of 
the different SGAHs, an interesting observation for the 
majority of the earlier studies and many of the more re-
cent studies in SAR and PAR/PER patients has been that 
cetirizine was often employed as the main comparator 
active drug for the other SGAHs, irrespective of whether 
or not a placebo was used.
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