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■ Abstract

Allergic conjunctivitis is the most common form of ophthalmological allergy. Eye symptoms are one of the main and most frequent reasons 
for consultation among patients with allergic rhinoconjunctivitis, which in turn is the most common reason for visiting the allergologist, 
according to the Alergológica 2005 study. Itching is the key symptom of allergic conjunctivitis, and its relief is the principal objective of 
the broad range of treatment options available. Topical antihistamines with multiple actions (mast cell stabilization, and antiinfl ammatory 
and antihistaminic actions) are probably the best treatment option, thanks to their rapid action, safety and convenience of use. However, 
oral antihistamines (preferentially second generation drugs) can also play an important role, since they are of established effi cacy and offer 
adequate treatment of the nasal symptoms that tend to accompany the ocular manifestations of allergic rhinoconjunctivitis. Models of 
allergic conjunctivitis are useful for investigational purposes and for advancing our knowledge of allergic reactions. Advances in the study of 
the physiopathology of ocular allergy allow us to introduce new therapeutic options for the management of such allergic reactions, thanks 
to the fi ndings derived from models of this kind. The present review provides an update to the published data on allergic conjunctivitis 
and the current role of both topical and ocular antihistamines in treating the disorder.
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■ Resumen

Las conjuntivitis alérgicas son el cuadro más prevalente dentro de las alergias oculares. Los síntomas oculares son uno de los motivos 
principales y más frecuentes de consulta en los pacientes con rinoconjuntivitis alérgica, que es a su vez la causa más común de visita 
al alergólogo, según el estudio Alergológica 2005. El prurito es el síntoma clave de las conjuntivitis alérgicas y su alivio es el objetivo 
principal de las múltiples opciones terapéuticas disponibles. Los antihistamínicos tópicos con acción múltiple (estabilizadora del mastocito, 
antiinfl amatoria y antihistamínica), son probablemente la mejor opción terapéutica debido a su rapidez de acción, seguridad y comodidad 
de uso, pero los antihistamínicos orales, preferiblemente los de segunda generación, pueden tener un papel importante, dada su efi cacia 
demostrada y dado que actúan de forma efectiva sobre los síntomas nasales, que suelen acompañar a los oculares en las rinoconjuntivitis 
alérgicas. El modelo de investigación de la conjuntivitis alérgica es un interesante patrón en la experimentación y avance del conocimiento 
de las reacciones alérgicas. Los avances en el estudio de la patofi siología de la alergia ocular permiten introducir nuevas opciones 
terapéuticas para el manejo de estas reacciones alérgicas gracias a los hallazgos realizados sobre este modelo. En esta revisión se hace 
una actualización de los datos publicados sobre conjuntivitis alérgica y el papel que los antihistamínicos, tanto tópicos como oculares, 
tienen en su tratamiento actualmente.
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Figure 1. Acute allergic conjunctivitis (cheimosis).

Figure 2. Allergic conjunctivitis.

Figure 3. Limbal vernal keratoconjunctivitis.

Introduction

Ocular allergy includes a group of diseases that affect 
the eye surfaces (conjunctival mucosa or palpebral skin) and 
are commonly associated to immune-mediated infl ammatory 
reactions of these structures. Allergic conjunctivitis is the most 
common clinical form of ocular allergy, and the underlying 
immune reaction tends to be mediated by IgE. In the report 
of the nomenclature review committee of the World Allergy 
Organization [1], IgE-mediated allergic conjunctivitis is 
specifi ed as being commonly associated to allergic rhinitis. As 
a result, the term “allergic rhinoconjunctivitis” is considered 
to be more correct in reference to the disease.

There are few epidemiological data on allergic 
conjunctivitis, probably because of the lack of classifi cation 
criteria, underdiagnosis of the condition, and the fact that the 
disease is often associated to allergic rhinitis, which draws 
scant attention. The prevalence of ocular allergy is high, and 
although few studies have specifi cally addressed its incidence, 
eye involvement data are commonly mentioned in allergic 
diseases publications.

In  the  Alergológica 2005 s tudy [2] ,  a l lergic 
rhinoconjunctivitis was found to be the main reason for 
consulting the allergologist, with 55.5% of all cases. In turn, 
15.3% of the patients consulting for allergic rhinoconjunctivitis 
already had a history of allergic conjunctivitis. A full 60.3% 
of the patients considered the eye symptoms to be one of the 
main reason for seeking medical help.

Agreement regarding the classifi cation of ocular allergies 
is limited. Syndromically, a distinction can be made between 
mild presentations (acute, seasonal and perennial according 
to the time of exposure to the allergen) and more serious 
conditions such as vernal or spring keratoconjunctivitis, 
atopic keratoconjunctivitis, giant papillary conjunctivitis 
and contact dermatoconjunctivitis [3]. Acute, seasonal and 
perennial allergic conjunctivitis are represented by localized 
infl ammatory processes affecting the conjunctiva of one or 
both eyes. These conditions develop suddenly (acute forms) or 
according to the time of exposure: seasonal (outdoor allergens) 
or perennial (indoor allergens). Vernal keratoconjunctivitis 
is a bilateral inflammation of the palpebral and bulbar 
conjunctiva, and of the cornea. The underlying cause is not 
known, and the more serious cases can lead to blindness. 
Atopic keratoconjunctivitis is the term used in reference to 
the global ocular manifestations of atopic dermatitis. The 
condition can prove serious on affecting the cornea and may 
cause blindness. Giant papillary conjunctivitis is distinct from 
all the other conditions and is characterized by the formation 
of giant conjunctival papillae as a reaction to trauma or friction 
(the condition being initially described in contact lens wearers). 
Contact dermatoconjunctivitis in turn consists of contact 
dermatitis affecting the palpebral skin. Figures 1, 2, 3, 4 and 
5 show different clinical aspects of these diseases.

The prevalences of the different forms of ocular allergy 
have not been well established, though the serious forms are 
believed to represent only 2% of all eye allergies. Nevertheless, 
their seriousness makes it necessary to take these forms 
into account. In contrast, mild allergic conjunctivitis (acute, 
seasonal, perennial) is much more common, representing up to 
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Figure 4. Tarsal vernal keratoconjunctivitis.

Figure 5. Contact dermatoconjunctivitis.

98% of all cases of ocular allergy, and its incidence moreover 
is increasing [4].

The main symptom of allergic conjunctivitis is itching. 
Indeed, in the absence of such itching, the diagnosis should 
be questioned. Other symptoms such as lacrimation (tearing), 
red eye, foreign body sensation and edema (swelling) are also 
very frequent. Other data suggestive of allergic conjunctivitis 
are the coincidence of the condition with symptoms of rhinitis 
and asthma.

The diagnosis of allergic conjunctivitis is fundamentally 
clinical, and is based on a concordant case history. However, 
it is important to confirm the IgE-mediated pathogenic 
mechanism by means of allergy tests or the determination of 
specifi c IgE in serum, in order to identify the causal allergen 
and thus adopt preventive measures against it. Identifi cation 
of the causal allergen makes it possible to classify allergic 
conjunctivitis as seasonal (involving outdoor allergens such 

as pollen and fungi) or perennial (involving indoor allergens 
such as dust mites, insects or fungal species).

The pathogenesis of ocular allergy is complex and 
multifactorial, and can be regarded as the result of 
environmental interaction with a group of predisposing 
genes. Few studies have explored the genetic associations of 
allergic conjunctivitis, though a clear familial predisposition 
to develop the disease has been demonstrated [5]. An 
association has been found between allergic conjunctivitis 
and chromosomes 5, 16 and 17, and also chromosome 6 
when considering specifi c allergens. This suggests that 
there may be organ-specifi c susceptibility genes in allergic 
diseases, since the genes identifi ed for conjunctivitis differ 
from those established for atopic asthma [6]. In recent years 
there have been important advances in our knowledge of 
the physiopathology of ocular allergy. In this context, it has 
been suggested that there may be genetically conditioned 
differences in local IL-10 levels, determining an increased 
tendency on the part of conjunctival mast cells to become 
activated by allergens [7]. A number of studies have also 
stressed the importance of the conjunctival dendritic cells 
in the pathogenesis of the disease, and have reported that 
immune modulation of such cells may play a role in the 
treatment of the disorder [8, 9]. Mast cell activation and 
degranulation have also been studied in depth in recent 
years, with descriptions of the important role of the 
ß-chemokines not only in recruiting leukocytes but also 
in mast cell priming and activation. In addition, eotaxin-1 
has been shown to play a key role as co-stimulating 
signal in conjunctival mast cells [10]. A model of allergic 
conjunctivitis has been used to show that an eotaxin-1 
receptor antagonist is able to inhibit both immediate and 
delayed allergic reactions, thus defi ning this mechanism as a 
very interesting therapeutic target in allergic reactions [11]. 
All these improvements in our knowledge of ocular allergy 
have allowed tremendous advances in the proposition of 
new therapeutic options for the control of allergic reactions, 
since the allergic conjunctivitis model is simple and easily 
reproducible.

The usual treatment of allergic conjunctivitis comprises 
nonspecifi c measures such as the application of cold dressings, 
artificial tears and the avoidance of allergens. However, 
these measures are typically ineffective or not very practical, 
and pharmacological treatment normally proves necessary. 
Since the conjunctiva is an accessible mucosa, topical drug 
application logically appears as the ideal approach for the 
treatment of allergic conjunctivitis, since rapid action is 
assured, with improvement in eye hydration. Many studies 
have shown this administration route to be equally or even 
more effective than oral or nasal topical treatments [12, 13].

Several drug groups have been proposed for the treatment 
of allergic conjunctivitis. Drugs with antiallergic action – simply 
antihistaminic or multiple (mast cell stabilization, eosinophil 
blocking or with added antiinflammatory action) – are the 
most important substances, though use is also made of topical 
vasoconstrictors, which are very active in relation to the patient 
symptoms but have adverse effects (glaucoma, rebound effects, 
conjunctival irritation and hypersensitivity). Topically applied 
nonsteroidal antiinflammatory drugs (NSAIDs) are also 
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recommended, as they have been shown to be effective and 
produce few side effects. Alternatively, topical ocular corticoids 
are very effective (probably the most effective of all options), 
but pose the important risk of frequent side effects (glaucoma, 
cataracts, corneal ulcers) [3].

Oral antihistamines are also a treatment option to be taken 
into account, particularly when considering that the isolated 
presentation of allergic conjunctivitis without associated rhinitis 
is rare. Furthermore, although the topical treatment of allergic 
conjunctivitis has been shown to improve the nasal symptoms 
of allergic rhinoconjunctivitis, systemic antihistamines are 
more potent in securing relief from symptoms of this kind [13]. 
However, some studies have demonstrated an adverse effect on 
the part of oral antihistamines, causing dry eye, compared with 
topical antihistamines, which do not produce this effect [14].

The most severe forms of ocular allergy (vernal 
keratoconjunctivitis and atopic keratoconjunctivitis on 
one hand, and contact dermatoconjunctivitis on the other) 
are chronic allergic disorders with physiopathogenic 
mechanisms that are more complex than in the case of allergic 
conjunctivitis. As a result, the role of antihistamines (both 
oral and topical) is very limited in such situations, and is 
confi ned to attempting control of the most bothersome clinical 
manifestations (especially itching) during the symptomatic 
periods. In this context, the most effective treatment is 
currently topical corticoid use [3].

The present review affords an update on the existing 
scientifi c evidence relating to the effi cacy of treatment of the 
most frequent forms of ocular allergy (allergic conjunctivitis) 
using oral as well as topical antihistamines.

Topical antihistamines in allergic 
conjunctivitis

Many clinical studies have documented the efficacy 
of topical antihistamines in the management of allergic 
conjunctivitis; indeed, these drugs are currently the treatment 
of choice for this disorder.

Histamine is one of the mediators released by mast cells 
after specifi c allergen binding to the IgE presented on the cell 
surface. This mediator is the main contributor to the signs and 
symptoms of the immediate reaction characterizing allergic 
conjunctivitis. As a result, drugs that antagonize histamine 
action play an important role in terms of symptoms relief.

The most widely used first generation ocular topical 
antihistamines are antazoline (0.05%) and pheniramine; 
these drugs are usually administered in combination with 
vasoconstrictors to improve effi cacy in providing allergic 
conjunctivitis symptoms relief. A study has been published 
[15] comparing the effi cacy of prophylactic treatment with 
pheniramine versus olopatadine in allergic rhinoconjunctivitis. 
The conclusion was that both drugs are superior to placebo, 
and that pheniramine is more effective than olopatadine when 
administered prior to conjunctival provocation. However, even 
though the affi nity of certain fi rst generation antihistamines is 
greater than that of levocabastine (a second generation drug) 
for example, it has not been possible to demonstrate that they 

moreover offer some antiinfl ammatory-antiallergic action in 
addition to their antipruriginous effects – in contrast to the 
second generation antihistamines at therapeutic doses.

Levocabastine was the fi rst second generation ocular 
topical antihistamine indicated for the treatment of allergic 
conjunctivitis [16]. This substance was followed by many 
other drugs with antihistaminic actions and some added 
antiinfl ammatory properties (emedastine [17], azelastine [18]), 
and which outperformed classical disodium cromoglycate 
and nedocromil in a number of aspects, particularly as 
refers to onset of action, convenience of use (less frequent 
administration), and potency of effect.

The introduction in the pharmacopoeia of drugs with dual 
action, i.e., antihistaminic effects plus mast cell membrane 
stabilization properties, has constituted an important step 
forward in the management of allergic conjunctivitis. In this 
setting, ketotifen is a mast cell stabilizer with inhibitory effects 
upon the release of infl ammatory mediators that has been 
shown to offer great effi cacy in controlling the symptoms 
of allergic conjunctivitis, even outperforming levocabastine 
[19]. It is the only drug available in unit dose form without 
preservatives – thus making it ideal for contact lens wearers. 
Olopatadine in turn possesses dual action, as demonstrated by 
many studies that have confi rmed its effi cacy in the treatment 
of allergic conjunctivitis [20]. Although this drug contains a 
preservative (benzalkonium chloride), it has been successfully 
used to treat allergic reactions in patients wearing contact 
lenses, without having to suppress its administration [21].

The effi cacy and safety of the topical antihistamines in 
application to allergic conjunctivitis have been evaluated by 
a metaanalysis published in the year 2004 [22], comprising 
9 randomized, placebo-controlled and double-blind studies 
(some involving a cross-over design and others not), that 
met the required scientifi c quality and methodological design 
specifi cations. The conclusion was that most studies refl ect 
improvement in the symptoms of allergic conjunctivitis 
following provocation testing, particularly as refers to the main 
symptom (itching). There was no evidence of the superiority of 
one topical antihistamine over the others in this metaanalysis. 
However, no formal metaanalysis proved possible, since most 
of the studies failed to tabulate the mean scores of the analyzed 
variables with their corresponding associated error, and some 
studies moreover did not specify the p-value obtained – thus 
making it impossible to establish the degree of benefi t obtained 
from the treatment.

This same metaanalysis established a comparison between 
the effi cacy of treatment of allergic conjunctivitis with topical 
antihistamines and with topical mast cell stabilizers, selecting 
8 studies that met the requirements (masked and randomized 
designs). An evaluation was made of 6 studies that assessed 
the effects of longer term therapy – no signifi cant differences 
being recorded in favor of any of the interventions. In the 
short term studies (normally after conjunctival provocation 
with allergen), a signifi cant difference was observed in favor 
of the topical antihistamines. In this sense, the patients that 
used levocabastine perceived a benefi cial effect of treatment 
that was 1.3-fold greater than with the mast cell stabilizers 
(cromoglycate or nedocromil) – though the corresponding odds 
ratio (OR) failed to reach statistical signifi cance. The authors 
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fi nally concluded that there is limited evidence suggesting 
that the topical antihistamines may afford a faster therapeutic 
effect than the topical mast cell stabilizers, and that both are 
effective compared with placebo. No relevant adverse effects 
were recorded with any of the treatments analyzed.

Since the publication of this metaanalysis, there have 
been many studies confi rming the effi cacy of the different 
existing topical antihistamines versus placebo and also versus 
each other – underscoring the therapeutic benefi ts added to 
histamine receptor antagonism, and the dual action of these 
treatment agents.

The topical antihistamines emedastine and ketotifen have 
been compared based on the model of allergic conjunctivitis 
provocation with allergen – no signifi cant differences being 
recorded in terms of ocular itching relief. Both drugs were 
shown to be signifi cantly more effective than placebo [23]. 
Based on this same model, olopatadine has been shown to be 
more effective than topical azelastine in affording itching relief 
in allergic conjunctivitis [24].

A clinical study compared the effi cacy of topical olopatadine 
and ketotifen in affording relief from the symptoms of allergic 
conjunctivitis during 15 days of follow-up [25]. The conclusion 
was that olopatadine is more effective than ketotifen, though 
the authors did not inform of the randomized study design, and 
the statistical signifi cance of the recorded difference was not 
stated. Consequently, the mentioned difference cannot be taken 
to represent fi rm evidence. In fact, this same study was repeated 
on a randomized and masked basis, concluding that there were 
no signifi cant differences between the two topical treatments 
– though signifi cant superiority versus placebo (artifi cial 
tears) was documented both clinically and in terms of the 
infl ammation markers [26]. Another study established masked 
comparison of these same topical antihistamines, as refers to 
patient preference. The authors concluded that a signifi cantly 
greater proportion of patients preferred olopatadine versus 
ketotifen in terms of effi cacy and convenience of use [27].

A comparison also has been made of olopatadine versus 
epinastine (both as topical solutions), based on the model of 
conjunctival provocation with allergen. In this randomized, 
masked and contralaterally controlled study, olopatadine was 
found to be more effective than epinastine in affording itching 
relief and in dealing with reddening of the eye in allergic 
conjunctivitis [28]. Based on this same model and design, 
olopatadine has been shown to offer better control of itching 
and red eye than levocabastine, with less discomfort after 
topical application [29].

The topical antihistamines emedastine and levocabastine 
have also been compared as refers to effi cacy in preventing 
and treating allergic conjunctivitis – the conclusion being that 
both treatments are signifi cantly more effective than placebo, 
and that emedastine is more effective than levocabastine in 
adults and children over four years of age [30].

A recently published metaanalysis [31] concludes that 
topical nonsteroidal antiinfl ammatory drugs (NSAIDs) are 
more effective than placebo in providing relief from the main 
symptom (itching) and main sign (reddening of the eye) of 
allergic conjunctivitis, though mention is made of the need 
for comparative studies versus topical antihistamines/mast 
cell stabilizers, in order to establish the role of NSAIDs 

Table 1. Topical antihistamines in allergic conjunctivitis 
  
 

Drug Dose Other actions
 Comparative

    studies 

Azelastine /12 h Inhibits leukotrienes, 
  reduces ICAM-1 < olopatadine
  expression. Dual action

Levocabastine /6 h  < emedastine
   < olopatadine

Emedastine /12 h  > levocabastine

Olopatadine  Dual action: antiH1 > epinastine
   0.01% /12 h + mast cell stabilizer > levocabastine
   0.02% /24 h  > ketotifen
   > azelastine

Epinastine /12 h Dual action: antiH1 
  + mast cell stabilizer < olopatadine
  
Ketotifen /12 h. Dual action: antiH1 
  + mast cell stabilizer < olopatadine

in the management of allergic conjunctivitis. In a study 
comparing effi cacy in terms of itching and red eye relief with 
topical emedastine versus topical ketorolac in the model of 
conjunctival provocation with allergen, emedastine was seen 
to be signifi cantly superior to the NSAID [32]. This same result 
was repeated on comparing olopatadine versus ketorolac [33], 
thereby partially answering the question raised by the above 
mentioned metaanalysis.

In conclusion, topical antihistamines – preferably those 
with established dual action – are very effective in treating 
allergic conjunctivitis, and outperform other groups of drugs 
such as mast cell stabilizers or topical NSAIDs. Table 1 
presents the most relevant data in relation to the use of topical 
antihistamines for the treatment of allergic conjunctivitis.

Oral antihistamines in allergic 
conjunctivitis

Histamine is one of the main mediators of allergic reactions 
occurring as a result of contact between the allergen and the 
conjunctival mucosa. Its actions are not limited to triggering 
of the signs and symptoms of the early phase of the allergic 
reaction but are also implicated in the release of multiple 
proinfl ammatory cytokines, with a vasoactive effect that favors 
arrival in the conjunctival zone of a range of cellular elements 
that characterize allergic infl ammation.

The antihistamines exert a number of effects upon the 
histamine receptor. On one hand, it is now clear that all 
known antihistamines act as reverse agonists, inactivating 
the intracellular actions of the receptor. On the other hand, 
antiinfl ammatory effects have been demonstrated for these 
drugs, explained by modulation of nuclear factor NF-κB, 
such as the inhibition of ICAM-1 expression or action upon 
the bradykinins [34].
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The oral antihistamines have been shown to be effective in 
providing symptoms relief and control in allergic conjunctivitis, 
though few studies have documented such effi cacy as the main 
study endpoint. Most clinical studies have evaluated the 
antihistamines in the context of rhinoconjunctivitis, in all cases 
adding the effects of treatment upon the ocular symptoms to 
the analyzed symptom scores.

Because of their unfavorable therapeutic index, the fi rst 
generation antihistamines are not recommended as fi rst treatment 
option in most cases of allergic rhinoconjunctivitis [35].

Most second generation antihistamines have demonstrated 
effi cacy in the joint control of the nasal and ocular symptoms 
of allergic rhinoconjunctivitis. As a result, and since the ocular 
and nasal symptoms tend to coexist, these drugs are always a 
fi rst treatment option. Topical antihistamines have also been 
found to exert an effect upon the nasal symptoms [12, 13], 
explained mainly by nasal exposure to the medication as a 
result of lacrimonasal duct drainage. However, this effect 
upon the nasal symptoms is not as potent as in the case of 
antihistamines administered via the oral route.

Levocetirizine has demonstrated its effi cacy in application 
to the ocular manifestations of allergic rhinoconjunctivitis 
in many studies involving both seasonal and perennial 
rhinoconjunctivitis – with signifi cant improvements in itching 
and red eye versus placebo, in both children [36, 37] and in 
adults [38, 39].

Desloratadine likewise has been shown to improve the 
ocular symptoms in seasonal [40] and perennial allergic 
rhinoconjunctivitis [41] adults. No data have been published 
on effi cacy in children, with the exception of a non-controlled 
and non-randomized study [42] in which the ocular symptoms 
were seen to disappear with desloratadine treatment.

Rupatadine has been shown to be as effective as cetirizine 
[43] and loratadine [44] in affording ocular symptoms relief 
in adult seasonal allergic rhinoconjunctivitis.

Ebastine also has been shown to be more effective 
than placebo or loratadine in treating the eye symptoms, 
according to a metaanalysis involving patients diagnosed with 
seasonal allergic rhinoconjunctivitis [45], though in perennial 
rhinoconjunctivitis it only improved lacrimation – without 
benefi cial effects upon conjunctival irritation – in the context 
of a 12-week survey [46]. No pediatric studies have been 
published on the effi cacy of treatment of the ocular symptoms 
of the disease.

Many clinical studies have shown cetirizine to improve the 
ocular symptoms scores versus placebo, in adult patients with 
both seasonal [47] and perennial allergic rhinoconjunctivitis 
[48], and in children [49, 50].

Many studies have documented the efficacy of 
loratadine in treating the eye symptoms of seasonal allergic 
rhinoconjunctivitis in both adults [51] and in children [52]. 
The same has been shown in application to the eye symptoms 
of perennial allergic rhinoconjunctivitis in both adults [53] 
and children [54].

Fexofenadine has been seen to offer effi cacy in application 
to the ocular manifestations of adults with seasonal allergic 
rhinoconjunctivitis [55] and in children diagnosed with allergic 
rhinitis [56].

Mizolastine likewise has been shown to offer improvement 

of the eye symptoms of perennial and seasonal allergic 
rhinoconjunctivitis in adults [57, 58]. No data have been 
published on pediatric patients, however.

Table 2 presents the most relevant data in relation to 
the use of oral antihistamines for the treatment of allergic 
conjunctivitis.

In conclusion, the great majority of the oral antihistamines 
currently in use have been shown to be useful, with the 
maximum level of scientifi c evidence, in affording relief from 
the ocular manifestations of allergic rhinoconjunctivitis. The 
choice of treatment should be established on an individualized 
basis, taking into account the age of the patient, the predominant 
clinical picture (nasal or ocular symptoms, or both), the patient 
preferences and the coexisting illnesses, to name but a few. 
These factors will help defi ne ideal treatment, based on the 
existing scientifi c evidence, and which we have attempted to 
describe in this review.
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Table 2. Oral antihistamines in allergic rhinoconjunctivitis 
  
   Drug Adults Adults Children       Children   Observa-
   PARC SARC PARC SARC tions
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Allergic Conjunctivitis and H
1
 Antihistamines

 J Investig Allergol Clin Immunol 2009; Vol. 19, Suppl. 1: 11-18© 2009 Esmon Publicidad

SJ, Genetics of allergic disease: evidence for organ-specifi c 
susceptibility genes. Int Arch Allergy Immunol 2001;124: 197-
200.

  7. Bundoc VG, Keane-Myers A, Animal models of ocular allergy. 
Curr Opin Allergy Clin Immunol 2003;3: 375-379.

  8. Miyazaki D, Liu G, Clark L, Ono SJ, Prevention of acute allergic 
conjunctivitis and late-phase infl ammation with immunostimulatory 
DNA sequences. Invest Ophthalmol Vis Sci 2000;41: 3850-3855.

  9. Ohbayashi M, Manzouri B, Flynn T, Toda M, Ikeda Y, Nakamura T, 
Ono SJ, Dynamic changes in conjunctival dendritic cell numbers, 
anatomical position and phenotype during experimental allergic 
conjunctivitis. Exp Mol Pathol 2007;83: 216-223.

10. Nakamura T, Toda M, Ohbayashi M, Ono SJ, Detailed criteria for 
the assessment of clinical symptoms in a new murine model of 
severe allergic conjunctivitis. Cornea 2003;22: S13-18.

11. Nakamura T, Ohbayashi M, Toda M, Hall DA, Horgan CM, Ono 
SJ, A specifi c CCR3 chemokine receptor antagonist inhibits both 
early and late phase allergic infl ammation in the conjunctiva. 
Immunol Res 2005;33: 213-221.

12. Spangler DL, Abelson MB, Ober A, Gotnes PJ, Randomized, 
double-masked comparison of olopatadine ophthalmic 
solution, mometasone furoate monohydrate nasal spray, and 
fexofenadine hydrochloride tablets using the conjunctival and 
nasal allergen challenge models. Clin Ther 2003;25: 2245-
2267.

13. Crampton HJ, Comparison of ketotifen fumarate ophthalmic 
solution alone, desloratadine alone, and their combination 
for inhibition of the signs and symptoms of seasonal allergic 
rhinoconjunctivitis in the conjunctival allergen challenge model: 
a double-masked, placebo- and active-controlled trial. Clin Ther 
2003;25: 1975-1987.

14. Ousler GW, 3rd, Workman DA, Torkildsen GL, An open-
label, investigator-masked, crossover study of the ocular 
drying effects of two antihistamines, topical epinastine and 
systemic loratadine, in adult volunteers with seasonal allergic 
conjunctivitis. Clin Ther 2007;29: 611-616.

15. Greiner JV, Udell IJ, A comparison of the clinical effi cacy of 
pheniramine maleate/naphazoline hydrochloride ophthalmic 
solution and olopatadine hydrochloride ophthalmic solution in the 
conjunctival allergen challenge model. Clin Ther 2005;27: 568-
577.

16. Pipkorn U, Bende M, Hedner J, Hedner T, A double-blind 
evaluation of topical levocabastine, a new specifi c H1 antagonist 
in patients with allergic conjunctivitis. Allergy 1985;40: 491-
496.

17. Yanni JM, Stephens DJ, Parnell DW, Spellman JM, Preclinical 
effi cacy of emedastine, a potent, selective histamine H1 
antagonist for topical ocular use. J Ocul Pharmacol 1994;10: 
665-675.

18. Ciprandi G, Buscaglia S, Catrullo A, Pesce G, Fiorino N, Montagna 
P, Bagnasco M, Canonica GW, Azelastine eye drops reduce and 
prevent allergic conjunctival reaction and exert anti-allergic 
activity. Clin Exp Allergy 1997;27: 182-191.

19. Kidd M, McKenzie SH, Steven I, Cooper C, Lanz R, Effi cacy 
and safety of ketotifen eye drops in the treatment of seasonal 
allergic conjunctivitis. Br J Ophthalmol 2003;87: 1206-1211.

20. Abelson MB, A review of olopatadine for the treatment of 
ocular allergy. Expert Opin Pharmacother 2004;5: 1979-1994.

21. Brodsky M, Berger WE, Butrus S, Epstein AB, Irkec M, Evaluation 

of comfort using olopatadine hydrochloride 0.1% ophthalmic 
solution in the treatment of allergic conjunctivitis in contact lens 
wearers compared to placebo using the conjunctival allergen-
challenge model. Eye Contact Lens 2003;29: 113-116.

22. Owen CG, Shah A, Henshaw K, Smeeth L, Sheikh A, Topical 
treatments for seasonal allergic conjunctivitis: systematic 
review and meta-analysis of effi cacy and effectiveness. Br J Gen 
Pract 2004;54: 451-456.

23. D’Arienzo PA, Leonardi A, Bensch G, Randomized, double-
masked, placebo-controlled comparison of the effi cacy of 
emedastine difumarate 0.05% ophthalmic solution and 
ketotifen fumarate 0.025% ophthalmic solution in the human 
conjunctival allergen challenge model. Clin Ther 2002;24: 409-
416.

24. Spangler DL, Bensch G, Berdy GJ, Evaluation of the effi cacy 
of olopatadine hydrochloride 0.1% ophthalmic solution and 
azelastine hydrochloride 0.05% ophthalmic solution in the 
conjunctival allergen challenge model. Clin Ther 2001;23: 1272-
1280.

25. Aguilar AJ, Comparative study of clinical effi cacy and tolerance 
in seasonal allergic conjunctivitis management with 0.1% 
olopatadine hydrochloride versus 0.05% ketotifen fumarate. 
Acta Ophthalmol Scand Suppl 2000: 52-55.

26. Avunduk AM, Tekelioglu Y, Turk A, Akyol N, Comparison of the 
effects of ketotifen fumarate 0.025% and olopatadine HCl 
0.1% ophthalmic solutions in seasonal allergic conjunctivities: 
a 30-day, randomized, double-masked, artifi cial tear substitute-
controlled trial. Clin Ther 2005;27: 1392-1402.

27. Leonardi A, Zafi rakis P, Effi cacy and comfort of olopatadine 
versus ketotifen ophthalmic solutions: a double-masked, 
environmental study of patient preference. Curr Med Res Opin 
2004;20: 1167-1173.

28. Lanier BQ, Finegold I, D’Arienzo P, Granet D, Epstein AB, 
Ledgerwood GL, Clinical effi cacy of olopatadine vs epinastine 
ophthalmic solution in the conjunctival allergen challenge 
model. Curr Med Res Opin 2004;20: 1227-1233.

29. Abelson MB, Greiner JV, Comparative effi cacy of olopatadine 
0.1% ophthalmic solution versus levocabastine 0.05% 
ophthalmic suspension using the conjunctival allergen challenge 
model. Curr Med Res Opin 2004;20: 1953-1958.

30. Verin P, Easty DL, Secchi A, Ciprandi G, Partouche P, Nemeth-
Wasmer G, Brancato R, Harrisberg CJ, Estivin-Ebrardt C, Coster 
DJ, Apel AJ, Coroneo MT, Knorr M, Carmichael TR, Kent-Smith 
BT, Abrantes P, Leonardi A, Cerqueti PM, Modorati G, Martinez 
M, Clinical evaluation of twice-daily emedastine 0.05% eye 
drops (Emadine eye drops) versus levocabastine 0.05% eye 
drops in patients with allergic conjunctivitis. Am J Ophthalmol 
2001;131: 691-698.

31. Swamy BN, Chilov M, McClellan K, Petsoglou C, Topical non-
steroidal anti-infl ammatory drugs in allergic conjunctivitis: 
meta-analysis of randomized trial data. Ophthalmic Epidemiol 
2007;14: 311-319.

32. Discepola M, Deschenes J, Abelson M, Comparison of the topical 
ocular antiallergic effi cacy of emedastine 0.05% ophthalmic 
solution to ketorolac 0.5% ophthalmic solution in a clinical 
model of allergic conjunctivitis. Acta Ophthalmol Scand Suppl 
1999: 43-46.

33. Deschenes J, Discepola M, Abelson M, Comparative evaluation 
of olopatadine ophthalmic solution (0.1%) versus ketorolac 

17



J Investig Allergol Clin Immunol 2009; Vol. 19, Suppl. 1: 11-18  © 2009 Esmon Publicidad

A del Cuvillo, et al

ophthalmic solution (0.5%) using the provocative antigen 
challenge model. Acta Ophthalmol Scand Suppl 1999: 47-52.

34. Leurs R, Church MK, Taglialatela M, H1-antihistamines: inverse 
agonism, anti-infl ammatory actions and cardiac effects. Clin 
Exp Allergy 2002;32: 489-498.

35. del Cuvillo A, Mullol J, Bartra J, Davila I, Jauregui I, Montoro J, Sastre 
J, Valero AL, Comparative pharmacology of the H1 antihistamines. J 
Investig Allergol Clin Immunol 2006;16 Suppl 1: 3-12.

36. de Blic J, Wahn U, Billard E, Alt R, Pujazon MC, Levocetirizine in 
children: evidenced effi cacy and safety in a 6-week randomized 
seasonal allergic rhinitis trial. Pediatr Allergy Immunol 2005;16: 267-
275.

37. Potter PC, Effi cacy and safety of levocetirizine on symptoms and 
health-related quality of life of children with perennial allergic 
rhinitis: a double-blind, placebo-controlled randomized clinical 
trial. Ann Allergy Asthma Immunol 2005;95: 175-180.

38. Leynadier F, Mees K, Arendt C, Pinelli ME, Effi cacy and safety of 
levocetirizine in seasonal allergic rhinitis. Acta Otorhinolaryngol 
Belg 2001;55: 305-312.

39. Bachert C, Bousquet J, Canonica GW, Durham SR, Klimek L, 
Mullol J, Van Cauwenberge PB, Van Hammee G, Levocetirizine 
improves quality of life and reduces costs in long-term 
management of persistent allergic rhinitis. J Allergy Clin 
Immunol 2004;114: 838-844.

40. Pradalier A, Neukirch C, Dreyfus I, Devillier P, Desloratadine 
improves quality of life and symptom severity in patients with 
allergic rhinitis. Allergy 2007;62: 1331-1334.

41. Kim K, Sussman G, Hebert J, Lumry W, Lutsky B, Gates D, 
Desloratadine therapy for symptoms associated with perennial 
allergic rhinitis. Ann Allergy Asthma Immunol 2006;96: 460-
465.

42. Rossi GA, Tosca MA, Passalacqua G, Bianchi B, Le Grazie C, 
Canonica GW, Evidence of desloratadine syrup effi cacy and 
tolerability in children with pollen-induced allergic rhinitis. 
Allergy 2005;60: 416-417.

43. Martinez-Cocera C, De Molina M, Marti-Guadano E, Pola J, 
Conde J, Borja J, Perez I, Arnaiz E, Izquierdo I, Rupatadine 10 mg 
and cetirizine 10 mg in seasonal allergic rhinitis: a randomised, 
double-blind parallel study. J Investig Allergol Clin Immunol 
2005;15: 22-29.

44. Saint-Martin F, Dumur JP, Perez I, Izquierdo I, A randomized, 
double-blind, parallel-group study, comparing the effi cacy 
and safety of rupatadine (20 and 10 mg), a new PAF and H1 
receptor-specifi c histamine antagonist, to loratadine 10 mg in 
the treatment of seasonal allergic rhinitis. J Investig Allergol 
Clin Immunol 2004;14: 34-40.

45. Ratner P, Falques M, Chuecos F, Esbri R, Gispert J, Peris F, Luria 
X, Rosales MJ, Meta-analysis of the effi cacy of ebastine 20 mg 
compared to loratadine 10 mg and placebo in the symptomatic 
treatment of seasonal allergic rhinitis. Int Arch Allergy Immunol 
2005;138: 312-318.

46. Bousquet J, Gaudano EM, Palma Carlos AG, Staudinger H, A 
12-week, placebo-controlled study of the effi cacy and safety of 
ebastine, 10 and 20 mg once daily, in the treatment of perennial 
allergic rhinitis. Multicentre Study Group. Allergy 1999;54: 562-
568.

47. Falliers CJ, Brandon ML, Buchman E, Connell JT, Dockhorn R, 
Leese PT, Miller J, Wasserman SI, Zeterberg JM, Altman R, et 

al., Double-blind comparison of cetirizine and placebo in the 
treatment of seasonal rhinitis. Ann Allergy 1991;66: 257-262.

48. Mansmann HC, Jr., Altman RA, Berman BA, Buchman E, 
Dockhorn RJ, Leese PT, Love SJ, Middleton E, Jr., Effi cacy and 
safety of cetirizine therapy in perennial allergic rhinitis. Ann 
Allergy 1992;68: 348-353.

49. Masi M, Candiani R, van de Venne H, A placebo-controlled trial 
of cetirizine in seasonal allergic rhino-conjunctivitis in children 
aged 6 to 12 years. Pediatr Allergy Immunol 1993;4: 47-52.

50. Ciprandi G, Tosca M, Passalacqua G, Canonica GW, Long-
term cetirizine treatment reduces allergic symptoms and drug 
prescriptions in children with mite allergy. Ann Allergy Asthma 
Immunol 2001;87: 222-226.

51. Del Carpio J, Kabbash L, Turenne Y, Prevost M, Hebert J, Bedard 
PM, Nedilski M, Gutkowski A, Schulz J, Effi cacy and safety of 
loratadine (10 mg once daily), terfenadine (60 mg twice daily), 
and placebo in the treatment of seasonal allergic rhinitis. J 
Allergy Clin Immunol 1989;84: 741-746.

52. Boner AL, Richelli C, Castellani C, Marchesi E, Andreoli A, 
Comparison of the effects of loratadine and astemizole in the 
treatment of children with seasonal allergic rhinoconjunctivitis. 
Allergy 1992;47: 98-102.

53. Frolund L, Etholm B, Irander K, Johannessen TA, Odkvist 
L, Ohlander B, Weeke B, A multicentre study of loratadine, 
clemastine and placebo in patients with perennial allergic 
rhinitis. Allergy 1990;45: 254-261.

54. Yang YH, Lin YT, Lu MY, Tsai MJ, Chiang BL, A double-blind, 
placebo-controlled, and randomized study of loratadine 
(Clarityne) syrup for the treatment of allergic rhinitis in children 
aged 3 to 12 years. Asian Pac J Allergy Immunol 2001;19: 171-
175.

55. Okubo K, Gotoh M, Shimada K, Ritsu M, Okuda M, Crawford B, 
Fexofenadine improves the quality of life and work productivity 
in Japanese patients with seasonal allergic rhinitis during 
the peak cedar pollinosis season. Int Arch Allergy Immunol 
2005;136: 148-154.

56. Ngamphaiboon J, Direkwattanachai C, Visitsunthorn N, 
Vangveeravong M, Tiensuwan M, The effi cacy and safety of 
30 mg fexofenadine HCl bid in pediatric patients with allergic 
rhinitis. Asian Pac J Allergy Immunol 2005;23: 169-174.

57. Bachert C, Brostoff J, Scadding GK, Tasman J, Stalla-Bourdillon 
A, Murrieta M, Mizolastine therapy also has an effect on nasal 
blockade in perennial allergic rhinoconjunctivitis. RIPERAN 
Study Group. Allergy 1998;53: 969-975.

58. Bachert C, Vovolis V, Margari P, Murrieta-Aguttes M, 
Santoni JP, Mizolastine in the treatment of seasonal allergic 
rhinoconjunctivitis: a European clinical experience with 5408 
patients managed in daily practice (PANEOS SAR Study). Allergy 
2001;56: 653-659.

  Alfonso del Cuvillo

Clínica Dr. Lobatón
Avenida Fernández Ladreda nº 9
Cádiz 11008
Spain
E-mail: dr.cuvillo@comcadiz.es

18


