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B Summary

Chronic urticaria is highly prevalent in the general population, and while there are multiple treatments for the disorder, the results obtained
are not completely satisfactory. The second-generation H1 antihistamines remain the symptomatic treatment option of choice. Depending on
the different pharmacokinetics and H1 receptor affinity of each drug substance, different concentrations in skin can be expected, together
with different efficacy in relation to the histamine-induced wheal inhibition test - though this does not necessarily have repercussions upon
clinical response. The antiinflammatory properties of the H1 antihistamines could be of relevance in chronic urticaria, though it is not clear
to what degree they influence the final therapeutic result. Before moving on to another therapeutic level, the advisability of antihistamine
dose escalation should be considered, involving increments even above those approved in the Summary of Product Characteristics. Physical
urticaria, when manifesting isolatedly, tends to respond well to H1 antihistamines, with the exception of genuine solar urticaria and delayed
pressure urticaria. In some cases of chronic urticaria, the combination of H2 antihistamines may prove effective - though only with common
liver metabolism (CYP3A4 isoenzyme-mediated) H1 antihistamines, due to the existence of mutual metabolic interferences. The role of
leukotriene antagonists associated to antihistamines in application to chronic urticaria remains to be clearly defined.

Key words: Angioedema. Cysteinyl-leukotriene antagonists. Antidepressants. H1 antihistamines. H2 antihistamines. Inflammation. Histamine.
Skin response to histamine. Skin. Chronic urticaria. Autoimmune chronic urticaria. Physical urticaria.

M Resumen

La urticaria cronica es una patologia muy prevalente en la poblacién general, en cuyo tratamiento se emplean multitud de farmacos sin
un resultado completamente satisfactorio. Los antihistaminicos H1 de 22 generacidn se mantienen como el primer tratamiento sintomatico
de eleccion. Segun la distinta farmacocinética y afinidad por los receptores H1 de cada compuesto, cabe esperar distinta concentracion
en piel y distinta eficacia en la inhibicion del habén inducido por histamina, lo que no repercute necesariamente en la respuesta clinica.
Las propiedades antiinflamatorias de los antihistaminicos H1 podrian tener relevancia en la urticaria crénica, aunque no se sabe en qué
grado influyen en el efecto terapéutico final. Antes de pasar a otro escaldn de tratamiento, se discute si deberfan incrementarse las dosis
de antihistaminicos, incluso por encima de las aprobadas en ficha técnica. Las urticarias fisicas, cuando ocurren de forma aislada, suelen
responder bien a antihistaminicos H1, con la excepcion de la verdadera urticaria solar y la urticaria retardada por presion. En algunas
urticarias cronicas, la asociacion de antihistaminicos H2 puede ser eficaz, pero sélo con antihistaminicos H1 de metabolismo hepatico
comUn (CYP3A4), en base a interferencias metabdlicas mutuas. Aln no esta bien definido el papel de los antagonistas de leucotrienos
asociados a los antihistaminicos en la urticaria cronica.

Palabras clave: Angioedema. Antagonistas de cisteinil-leucotrienos. Antidepresivos. Antihistaminicos H1. Antihistaminicos H2. Inflamacién.
Histamina. Respuesta cutanea a histamina. Piel. Urticaria cronica. Urticaria cronica autoinmune. Urticarias fisicas.

© 2007 Esmon Publicidad J Investig Allergol Clin Immunol 2007; Vol. 17, Suppl. 2: 41-52



42 | Jauregui, et a

1.- Introduction: Chronic urticaria and
angioedema

Urticaria and angioedema are among the most common
causes of consultation in dermatology, allergology and
emergency care. According to a recent population-based
study [1], the prevalence of chronic urticaria in Spain is
about 0.6% of the general population. The H1 antihistamines
remain the first line symptomatic treatment for chronic
urticaria, according to the most recent European consensus
reports on the subject [2-4].

Urticaria and angioedema are similar processes [5]:
both alterations are characterized by avascular skin reaction
with edema and dilatation of the postcapillary venules and
lymphatic vessels of the dermis. In the case of urticaria,
the phenomenon takes place within the superficial dermis,
and the result is wheal production (Figure 1). In contrast,
angioedema devel opsin the deep dermis and subcutaneous
cellular tissue, resulting in swelling of the overlying tissue
- particularly in more lax skin regions such as the lips or
eyelids (Figure 2). Urticariaand angioedema are associated
to avariable degree. Isolated angioedema is less frequent
and may correspond to adifferent pathogenesis. It typically
responds little or not at all to antihistamine therapy.

Chronic urticaria (CU) is defined as the appearance
of wheals on a recurrent basis, more than twice a week,
and during over 6 consecutive weeks [6]. However,
this definition encompasses too many different clinical
conditions, and there are other characteristics inherent to
what most clinicians refer to as CU [7]:

- The wheals persist for more than an hour (a fact that
distinguishes the condition from simple dermographism),
and less than 24-36 hours (which differentiates the disorder
from urticaria-vasculitis). The lesions may be indurated
and painful.

Figure 1. Urticaria — Wheals

Figure 2. Palpebral angioedema
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- The natural course is highly variable, with outbreaks
and remissions that can last from a few months to more
than 20 years.

- Although there usually are no systemic manifestations,
patients suffer important alterations in quality of life, to
a point equivalent even to that seen in severe coronary
disease [8,9].

- Thereis no underlying food or drug allergy.

On moreover considering the histopathol ogical features
(Figure 3), CU is characterized by a perivascular infiltrate
around the venules, without vasculitis or immune complex
deposits, at the expense of CD4+ cells with mixed Thl /
Th2 characteristics and monocytes, no B lymphocytes, and
a variable presence of granulocytes (polymorphonuclear
cells (PMN), eosinophils, basophils) that form alate-phase
infiltrate. Diminished peripheral basophil counts may be
observed, along with eosinophil activation products (MBP,
ECP), and the presence of adhesion molecules (integrins
and selectins) - reflecting the existence of endothelial cell
activation [10].

CU may be physical (triggered by specific physical
stimuli) or idiopathic [11]. At least one-third of al idiopathic
presentations are of an autoimmune nature, with the possible
association of thyroid autoimmunity with or without
clinically manifest hypothyroidism [12]. In addition to

the presence of antithyroid antibodies (more frequent than
in the general population) [13], these patients may have
1gG antibodies targeted against circulating IgE or (much
more often) against the o. subunit of the IgE high-affinity
receptor (FceR-I) [14]. Such antibodies can be detected
by skin testing with autologous serum, though the results
are scantily reproducible because of the great variability
depending on who performs the test [15]. They also can
be detected by in vitro demonstration of the capacity of
patient serum to induce healthy basophil degranulation
[16]. Likewise, immunoblotting with patient serum can
demonstrate the presence of a 30-35 kD IgG-binding band
corresponding to the o subunit of FceR-1. These antibodies
can appear in other autoimmune processes such as lupus
or dermatomyositis, though in autoimmune CU they
correspond to subclass 1gG1 or 1gG3, capable of activating
complement and generating C5a, i.e., they arefunctional - a
fact considered to be specific of autoimmune CU [17].

2l.(_Effects of antihistamines upon the
skin

Histamine playsakey rolein the papule-erythemareaction
typical of urticaria, and theantihistaminesalleviatetheitching

Figure 3. Urticaria — Histopathology

© 2007 Esmon Publicidad
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and reduce the number, size and duration of the urticarial
lesions.

2.1. Mechanisms of action of the antihistamines

Theefficacy of the antihistaminesin applicationto urticaria
isattributed to their H1 activity upon the afferent C nervefibers
of the skin, which reduces itching. They aso act upon the
axonic reflexes of the skin, which reduces erythema, and upon
the endothelium of the postcapillary venules - which reduces
extravasation and therefore wheal formation [18].

On the other hand, most of the antihistamines appear to
possess antiinflammatory actions, including the reduction
of pre- and neoformed mediators, reductions in cytokine,
chemokine and adhesion molecule expression - and thus
reduction in inflammatory cell recruitment and inflammation
[19]. These actions may be attributed mainly to two types of
mechanisms:

a) Stabilization of the mast cell and basophil membranes,
and inhibition of the transmembrane flux of calcium
and intracellular cAMP [20]. The effect is independent
of the H1 receptor, and is considered to be due to drug-
membrane ionic interactions [21]. This is seen particularly
in vitro and at experimental concentrations, and induces a
decrease in preformed (histamine, tryptase) and neoformed
mediators (prostaglandins, leukotrienes) of the mast cellsand
basophils.

b) Inhibition of cytoplasmic transcription factors, such
as nuclear factor kappa-B (NF-kB), which activates with H1
activation and migrates towards the nucleus whereit interacts
with nuclear DNA - stimulating the transcription of cytokines,
chemokines and adhesion molecules, and the generation
of nitric oxide (NO) [22] (Figure 4). The inhibition of this
phenomenon islinked to interaction of the antihistamine with
the H1 receptor, and is therefore to a certain extent a class
effect.

Almost al the new antihistamines have been subjected
toinvitro and in vivo studies in this sense (Table 1), though
there are obvious differences among the different molecules.
Thus, cetirizine and levocetirizine have shown antialergic and
antiinflammatory action even at therapeutic concentrations
[19] - though in cutaneous processes such as CU, the true
relevance of these antiinflammatory propertiesin terms of the
final therapeutic effect is not known (the importance in any
case is much less than that of the glucocorticoids).

2.2. Antihistamines and inhibition of skin response to
histamine

Since all H1 antihistamines inhibit skin reaction to
histamine, the latter is considered to be a standardized
biological test of antihistamine action that can be used to
compare the in vivo effect of the different compounds [23].

In previous cross-over studies [24,25] comparing the
suppression of skin papule and erythema formation induced
by intradermal histamine injection following a single
antihistamine dose, cetirizine was found to offer the most
significant effect versus other antihistamines - the order of
theinhibitory effect being asfollows: cetirizine> epinastine >
terfenadine > ebastine > fexofenadine > loratadine > placebo.
In another study, mizolastine showed efficacy similar to that
of terfenadine, with significantly less efficacy than cetirizine,
and greater efficacy than loratadine [26]. Likewise, asingle-
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dose comparative study found levocetirizine to be the most
potent of the antihistamines examined, followed by ebastine,
fexofenadine and mizolastine, with similar potencies - though
ebastine took four hours in €liciting an effect different from
that of placebo. Loratadine was again seen to be the least
potent molecule [27]. Outside the context of these studies,
the antihistamine with the longest skin histamine reaction-
suppressing effect (4 to 6 weeks) was found to be astemizole.
This could be a result of its important distribution volume
and the long elimination half-life of its principal metabolite,
demethylastemizole [28]. It is interesting to comment that
there is often no correlation between inhibition of the skin
reaction to histamine and the clinical efficacy of the different
drug compounds, when assessed in terms of symptoms scores
or theimpairment of patient quality of life[9].

2.3. Differences between plasma concentration / skin
concentration

Many classica aswell as second-generation antihistamines
undergo first-step metabolization in the liver. Asaresult, their
plasmalevels are usually undetectable only afew hours after
administration of the dose; nevertheless, the drug effect persists
for much longer as aresult of increased tissue concentrations
of the original drug or of its active metabolites [29].

Simons compared the plasma and skin concentrations of
different antihistamines, and correlated them to peripheral
anti-H1 activity. He found significant differences in favor of
fexofenadine 120 mg versus diphenhydramine 50 mg [30], and
in favor of fexofenadine 180 mg or loratadine 10 mg versus
chlorpheniramine 8 mg [18] in terms of time to action, effect,

Figure 4. Antiinflammatory effects of the antihistamines

H1 receptor inactivity due to interaction with the antihistamine prevents
activation of cytoplasmic transcription factors such as Nuclear Factor
kB (NF-kB), required for the expression of cytokines, chemokines and
adhesion molecules.

© 2007 Esmon Publicidad
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Table 1. Inhibitory effects of antihistamines upon inflammatory cells, cytokines, chemokines and adhesion molecules

Drug

In vitro

In vivo/ex vivo

Cetirizine/L evocetirizine

Ter fenadine/Fexofenadine &

L or atadine®- 8

Desloratadine®”

Azelastine®®

Mizolastine

Rupatadine

Adhesion eosinophils®”

Chemotaxis eosinophils and neutrophils™
Chemotaxis T lymphocytes and monocytes™
Survival eosinophils™

IL-8, MCP-1/ RANTES™

NF-xB19

Chemotaxis eosinophils
Adherence eosinophils
Generation of superoxide
IL-6, IL-8, TNF-a, GM-CSF

Chemotaxis eosinophils¥
IL-8, RANTES, ICAM-1s*

Chemotaxis eosinophils
Generation superoxide
TNF-a, IL-1, IL-6, IL-8, IL-13
P-selectin, ICAM-1

Apoptosis de eosinéfilos
Activation NF-xB

Chemotaxis eosinophils
Chemotaxis neutrophils
Generation superoxide
IL-4,1L-5

Activation NF-xB

Recruit. neutrophils*®
5-lipoxygenase®
VEGF, TNF-a, KC%

PAF, TNF-a.%2

Recruit. eosinophils-skin® &7

Recruit. eosinophils-bronchiole™

Inhibition ICAM-1 in nasal secretion™
Inhibition ICAM-1 in conjunctival secretion™

Inhibition ICAM-1 in nasal secretion™

Recruit. eosinophils-eye™
Inhibition ICAM-1 in nasal secretion®
Inhibition ICAM-1 in conjunctival secretion®

Recruit. eosinophils-nose
Inhibition ICAM-1 in nasal secretion
Inhibition ICAM-1 in conjunctival secretion

ICAM-1: Intercellular adhesion molecule-1. ICAM-1s: soluble ICAM-1 (in secretions). IL-1, IL-2, etc.: Interleukin-1, Interleukin-2, etc. MCP-1:
Monocyte chemotactic protein-1. RANTES: Chemokine regulated by the activation of - secreted by - and expressed in normal T cells. NF-kB: Nuclear
Factor kappa-B. TNF-at: Tumor necrosis factor-alpha. GM-CSF: Granulocyte and Macrophage Colony Stimulating Factor. VEGF: Vascular Endothelial

Growth Factor. KC: Keratinocyte derived chemokine. PAF: Platelet activation factor

and duration of effect. In addition, Simons demonstrated
broad differences between the plasmaand skin concentrations
- such differences reaching apeak after 24 hours. On the other
hand, this author showed that the skin concentration - not the
plasmaconcentration - correlated to drug potency ininhibiting
wheal and erythema formation in response to intradermal
histamine injection. This supports the use of such second-
generation antihistamines instead of first-generation drugsin
application to urticaria and other skin disorders treated with
antihistamines.

The skin drug concentration is also dependent upon the
apparent distribution volume (Vd,), or ratio between the
amount of drug in the tissues and its concentration in plasma.

© 2007 Esmon Publicidad

Vd, decreases with increasing drug binding to the plasma
proteins, and is directly proportional to tissue affinity for
the drug compound. It would be expected that larger Vd,
values correspond to increased skin penetration. However,
extensive tissue distribution is not considered necessary for
the mechanism of action of the antihistamines, since the H1
receptor is an external receptor, and the pharmacological
effect is thus achieved without cell penetration [31]. Thus,
cetirizine and levocetirizine have the lowest Vd, possible - a
fact that exerts no influence upon their effect in terms of the
inhibition of skin response, though it probably entails alesser
risk of dose-dependent toxicity and of problems derived from
drug accumulation.

J Investig Allergol Clin Immunol 2007; Vol. 17, Suppl. 2: 41-52
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Lastly, there are differences among the antihistamines
in terms of their H1 receptor affinity, detectable both in
preclinical in vitro studies and in clinical trials in humans. A
recent study has demonstrated significant differences between
desloratadine, fexofenadine and levocetirizine in terms of
in vivo receptor occupation after 4 and 24 hours, in direct
proportion to the percentage inhibition of wheal and erythema
formation (Table 2) [32].

3. Current tendencies in the pharmaco-
logical treatment of chronic urticaria

In chronic urticaria there are clinical trials and
isolated observations with multiple treatments either as
monotherapy or in combination, involving first- and second-
generation antihistamines, H2 antihistamines, doxepin,
other antidepressants, leukotriene antagonists, corticoids,
cyclosporine and other immunosuppressors, calcineurin
inhibitors, sulfasalazine, intravenous immunoglobulins,
plasmapheresis or phototherapy. There are also isolated
studies of experimental treatments with different immune
modulators that may find applications in the future [11]:
zileuton, rituximab, mycophenolate mofetil, Ieflunomide or
the TNF-a. inhibitors, infliximab and etanercept.

Within this potential range of treatments, the non-sedating
(or second-generation) H1 antihistamines (AH-2G) aretheonly
drugs with class 1 evidence and grade A recommendation [ 2-
4]. They are therefore regarded as the first line symptomatic
treatment option. The AH-2G offer good to moderate response
in 44-91% of all types of urticaria, and in 55% of patients
with CU [11].

The first-generation H1 antihistamines (AH-1G) should
be reserved for those patients not controlled with AH-2G,
particularly when the symptoms interfere with sleep at night
[11]. All the antihistamines are more effective in alleviating
itching (pruritus) than in reducing the frequency, number and
size of wheals[7].

Table 2. In vivo occupation of H1 receptors and wheal and erythema
inhibition [30]

DL FF LC
Receptor occupation after 4 h (%) 71 95 90
Receptor occupation after 24 h (%) 43 12 57

Maximum wheal inhibition after 4h (%) 34 100 100
Wheal inhibition after 24 h (%) 32 15 60
Maximum erythemainhibition after 4h (%) 19 83 89

Erythema inhibition after 24 h (%) 41 35 74

DL: Desloratadine. FF: Fexofenadine. LC: Levocetirizine

J Investig Allergol Clin Immunol 2007; Vol. 17, Suppl. 2: 41-52

Some authors postulate that in young adults without
associated pathology, the antihistamine dosage should be
raised to above the level s recommended by the manufacturer,
before deciding to change or add other alternative treatments
[5] - a suggestion that has class 3 evidence and grade C
recommendation [3]. A recent study using cetirizine in 22
patients with severe CU contradicts this suggestion - no
improvement being recorded in the second week of treatment
after increasing the dose three-fold [33].

4. First-generation antihistamines in
chronic urticaria

The antihistamines marketed before 1981 (AH-1G) share
sedative and atropinic effects that probably influence low
adhesion to therapy - though they may be useful in patients
with symptoms that interfere with sleep at night.

The most widely used in application to CU have been
the ethanolamines (diphenhydramine [34], clemastine),
hydroxyzine, dexchlorpheniramine, and the more classical
piperidines such as cyproheptadine, azatadine and ketotifen.
Ketotifen proved to be more effective than clemastine in a
study involving 305 patients with CU - though the incidence
of adverse effects was similar (20-21% of patients) [35].

5. Second-generation antihistamines in
chronic urticaria

Ashasalready been commented, theAH-2G are considered
to be the first-line symptomatic treatment for CU, and are the
only drugswith class 1 evidence and grade A recommendation
[3], based on numerous randomized clinical trials versus both
placebo and AH-1G (Tables 3 and 4).

It is a common tendency among clinicians to consider
the different AH-2G to be comparable in terms of efficacy
and safety. However, the AH-2G constitute a heterogeneous
group of compounds with structural, antihistamine potency,
pharmacological, metabolic, drug interaction and safety
characteristicsthat differ from one moleculeto another - though
they share the same tissue receptors. Although it islogical to
test different drugsin agiven patient if some H1 antihistamine
proves ineffective, we personally doubt the efficacy of
combining different AH-2G with each other or with AH-1G,
forcing them to compete for the same receptors and increasing
the risk of drug interactions and adverse effects.

Table 4 presents several randomized clinical trials
comparing cetirizinein CU versus both hydroxyzine [36] and
loratadine [37], of similar clinical efficacy but with a safety
profile superior to that of hydroxyzine. Although the clinical
trialsdid not find cetirizine to alter psychomotor performance
at a dose of 10 mg/day [38], some studies conducted under
conditionsof routineclinical practice suggest that it may cause
greater subjective sedation than placebo or loratadine [39].

The antihistamine activity of cetirizine is based on the
L-enantiomer, and the affinity of levocetirizine for the H1
receptors doubles that of the racemic mixture; asaresult, itis
considered to be pharmacologically equivalent to cetirizine at

© 2007 Esmon Publicidad
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half the dosage. L evocetirizine has been studied in application
to CU versus placebo in at least two trias [40], with very
favorableresults - particularly asrefersto the number of days
of itching per month (p<0.001). A study (the so-called CUTE
survey) hasalso been made versusdes oratadinein 816 patients
divided into two homogeneous groups - though the resultsin
this case remain to be published [41].

Inrelation to CU, many other AH-2G have been evaluated
versus placebo, in periods of 4-6 weeks, including fexofenadine
[42], ebastine [43], mizolastine [44], desloratadine [45],
rupatadine [46] or epinastine [47]. The different AH-2G have
aso been compared with each other in the context of CU.
In addition to the above mentioned study of levocetirizine
versus desloratadine, trials have been made of ebastine versus
terfenadine [43], cetirizine versus loratadine or mizolastine,
mizolastine versus loratadine, emedastine versus loratadine
[48], and others (Tables 3 and 4). In general, no significant
differences are observed in the control of symptoms, patient
quality of life, or safety profile.

6. Chronic urticaria and antihistamines in
special situations

6.1. Pregnancy

The data available on the use of antihistamines during
pregnancy are of an observational nature. Most antihistamines
areclassified asbelonging to category B (risk not demonstrated
in animals, with no human studies) or C (demonstrated risk in
animalsor lack of animal or human studies) of the United States
Food and Drug Administration (FDA)[49](Table5). Category
B includesthe AH-2G, cetirizine and loratadine; neverthel ess,
the AH-1G are considered the drugs of choice, sincethey offer
greater cumulative experience [50]. It is advisable to avoid
AH-1G in the third trimester of pregnancy, due to the risk of
neonatal seizures[11].

6.2. Chronic urticariain pediatrics

All antihistamines can be used in children over 12 years of
age. Inrelation to theAH-1G, there are pediatric formulations
for the following drugs: hydroxyzine and aimemazine (> 6
months), dexchlorpheniramine (> 1 year), diphenhydramine,
clemastine, promethazine, cyproheptadine and ketotifen (>
2 years). In the case of the AH-2G, there are no pediatric
formulations for fexofenadine, mizolastine or rupatadine.
For the indication of CU, only cetirizine, loratadine and
desloratadine are approved for treatments in patients up to
2 years of age, while ebastine and levocetirizine are only
contemplated in the corresponding Summaries of Product
Characteristics for urticaria in children over 6 years of age
[51].

6.3. Kidney or liver failure

For most AH-2G, only 10-20% of the administered doseis
eliminated through the kidneys - the exceptionsbeing cetirizine
(60%) and levocetirizine (85% renal elimination) [52]. Onthe
other hand, most of these drugs undergo presystemic (first-step)
metabolizationintheliver, viacytochrome P-450 or CY P- the
exceptions being cetirizine, levocetirizine, fexofenadine and
desloratadine. In view of the above, in patients with liver or
kidney failure, areduction of thedose of all AH-2G isadvised,
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in accordance with the corresponding Summaries of Product
Characteristics.

7. Other antihistamines and associations

7.1. Antidepressants with antihistamine action

Tricyclic antidepressants have been successfully used,
including amitriptyline or doxepin [53], which possesses
potent H1 antihistamine effect and H2 antihistamine activity
- though use is greatly limited by the associated sedative and
anticholinergic effects, reinforcement with alcohol, and the
relative risk of arrhythmias - particularly as a consequence of
drug interactions, resulting in prolongation of the QT interval
of the ECG [7].

7.2. H2 antihistamines

Theefficacy of H2 antihistaminesin thetreatment of CU is
opento controversy. The blood vessel s of the skin haveH1 and
H2 receptors, and activation of both types of receptor induces
wheal and erythemaformation - though H2 activation hasvery
little effect upon the warmth and itching [7].

H1-H2 antihistamine associations have been widely
used and studied. In this sense, greater efficacy has been
observed for associations with H1 antihistamines presenting
liver metabolism in common with H2 antihistamines, such
as chlorpheniramine [54], hydroxyzine [55] or terfenadine
[56], than associations with cetirizine [57]. It isthus believed
that the combined effect is due more to H1-H2 antihistamine
interactions at the level of CYP3A4 or other isoenzyme
families - with a resulting mutual increase in the area under
the plasmadrug concentration-time curve (AUC) - than to any
genuine “synergic effect”. In view of the above, the routine
use of H1-H2 antihistamine combinations is presently not
justified.

7.3. Associations of antihistamines to leukotriene
antagonists

Although not approved for usein CU, someclinical trials
suggest that these associations may be of some interest in
application to different types of urticaria. Montelukast has

Table 5. United States FDA risk categories for H1 antihistamines in
pregnancy

Category ~ Compounds

B Chlorpheniramine, dexchlorpheniramine
Tripelennamine
Dimenhydrinate, doxylamine
Azatadine, cyproheptadine, loratadine
Hydroxyzine, cetirizine

C Brompheniramine
Diphenhydramine, carbinoxamine, clemastine
Astemizole, terfenadine, fexofenadine,
ebastine, mizolastine
Topical H1 antihistamines: azelastine,
levocabastine...
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been used in CU in association to cetirizine, fexofenadine,
loratadine and desloratadine, in different randomized trials
[58], and in general has shown significant differences versus
the antihistamine alone - at least as regards the symptoms
count and results of quality of life questionnaires [59].
However, montel ukast as monotherapy has not been found to
be useful in CU [60]. The addition of zafirlukast to cetirizine
has shown greater efficacy than placebo in patients with
autoimmune CU [61], though not so in other trialsinvolving
patientswith variousformsof CU [62]. It has been suggested
that leukotriene antagonists could be particularly interesting
in patients with CU who present intolerance to aspirin or the
additives - though the subject is open to controversy, and all
recent reviewsin thefield concludethat therole of these drugs
in CU has not yet been well defined [63,64].

8. Antihistamines in physical urticarias

The physical urticarias, where wheals are produced in
response to different physical stimuli, can develop isolatedly
or in association to other types of CU. With the exception
of genuine solar urticaria and delayed pressure urticaria, the
lesions generally tend to respond to antihistamines, used as
first-line symptoms treatment in the same way as in other
types of CU.

8.1. Dermographism (factitious urticaria)

This is the most frequent type of physical urticaria and
CU. The physical stimulus giving rise to dermographism
can be quantified by scratching the back of the patient with
a calibrated instrument (dermographometer) [7], used to
measure treatment response in many clinical trials with
first- and second-generation antihistamines either alone or in
combination with H2 antihistamines. In these trials superior
response is observed with antihistamine versus placebo - no
significant differences being recorded among the different H1
anti histamines. Dermographismisthetype of CU inwhichthe
association to H2 antihistamines has yielded the best results
inclinical trials[7,11].

8. 2. Cholinergic urticaria

Cholinergic urticaria is observed in 10% of all young
adults, and tends to respond to antihistamine treatment. A
clinical trial with cetirizine, involving 24 well selected patients
has been published [65].

8.3. Acquired cold urticaria

This presentation can be associated to disorders produced
by cryoglobulins or other cold-reactive proteins, though in
90% of cases the condition is idiopathic [7] and responds
to antihistamine therapy. Studies have been made with the
piperidine antihistamines cyproheptadine, ketotifen and
desloratadine, and with the piperazines cinnarizine and
cetirizine - with good results in al cases. Consequently,
AH2G are recommended, due to their superior tolerance
profile [11].

8.4. Solar urticaria

This is an infrequent disorder, characterized by the
development of wheals within minutes after exposure of
the skin to ultraviolet or visible light. A photostimulator can
be used to identify the causal wavelength. Solar urticariais
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considered to respond poorly to antihistamines. In a cohort
study of 87 patients, one-third responded well to antihistamine
therapy, while in 65% of cases there was only a weak or no
response [66].

8.5. Delayed pressure urticaria

Delayed pressure urticaria develops on areas of the skin
to which pressure has been applied (soles, buttocks and waist,
palmsof thehands after carrying heavy bagsor tools), between
30 minutesand several hours after application of the pressure.
It can be observed in up to 40% of al cases of CU [7], though
in some patients it represents the main problem - responding
poorly to antihistamines, including high-dose cetirizine and
other antihistamines [7].

9. Conclusions

The H1 antihistamines remain the first line symptomatic
treatment for chronic urticaria (evidence 1/A), according
to the most recent European diagnostic and treatment
consensus reports on the subject. Depending on the different
pharmacokinetics, Vd, and H1 receptor affinity of each
drug substance, different concentrations in skin can be
expected, together with different efficacy in relation to the
histamine-induced wheal inhibition test - though this does
not seem to imply significant differences in the comparative
clinical trials. At present, we do not know the ultimate
therapeutic relevance of the antiinflammatory properties of
the antihistamines in relation to processes such as chronic
urticaria. A number of authors suggest that before moving
on to another therapeutic level, antihistamine dose escalation
should be considered, involving increments even above those
approved in the Summary of Product Characteristics - though
this recommendation is debatable and is supported by only
weak evidence. Physical urticaria, when manifesting isolatedly
and not associated to other types of chronic urticaria, tendsto
respond well to antihistamines, with the exception of genuine
solar urticariaand delayed pressure urticaria. In some cases of
chronic urticaria, the combination of H2 antihistamines may
prove effective - though only with common liver metabolism
(CYP3A4 isoenzyme-mediated) H1 antihistamines, dueto the
existence of mutual metabolic interferences. In any case, this
approach is generally not recommended. Likewise, there are
not enough data to recommend combination with leukotriene
antagonists - the role of which in chronic urticariaremains to
be established.

References

1. Gaig P, Olona M, Mufioz Lejarazu D, Caballero MT, Dominguez FJ,
Echechipia S, Garcia Abujeta JL, Gonzalo MA, Lleonart R, Martinez
Cdcera C, Rodriguez A, Ferrer M. Epidemiology of urticaria in Spain.
J Invest Allergol Clin Immunol. 2004; 14:214-220

2. Zuberbier T, Bindslev-Jensen C, Canonica W, Grattan CEH,
Greaves MW Henz BM, Kapp A, Kozel MMA, Maurer M, Merk
HF, Schéfer T, Simon D, Vena GA, Wedi B. EAACI/GA2LEN/EDF
guideline: definition, classification and diagnosis of urticaria.
Allergy. 2006: 61: 316-320

J Investig Allergol Clin Immunol 2007; Vol. 17, Suppl. 2: 41-52



50 | Jauregui, et a
3. Zuberbier T, Bindslev-Jensen2 C, Canonica W, Grattan 23. Du Buske LM. Clinical comparison of histamine H1-receptor
CEH, Greaves MW Henz BM, Kapp A, Kozel MMA, Maurer antagonist drugs. J Allergy Clin Immunol. 1996;98:5307-318
M, Merk HF, Schafer T, Simon D, Vena GA, Wedi B. EAACI/ 24. Simons FE, McMillan JL, Simons KJ. A double-blind, single-dose,
GA2LEN/EDF guideline: management of urticaria. Allergy. crossover comparison of cetirizine, terfenadine, loratadine,
2006;6:321-331 astemizole, and chlorpheniramine versus placebo: suppressive
4. Powell RJ, Du Toit GL, Siddique N, Leech SC, Dixon TA, Clark AT, effects on histamine-induced wheals and flares during 24 hours
Mirakian R, Walker SM, Huber PAJ, Nasser SM. BSACI guidelines in normal subjects. J Allergy Clin Immunol. 1990;86:540-547
for the management of chronic urticaria and angio-oedema. 25. GrantJA, Danielson L,Rihox J-P, De Vos C.A double- blind, single-
Clin Exp Allergy. 2007;37:631-650 dose, crossover comparison of cetirizine, ebastine, epinastine,
5. Kaplan AP. Clinical practice: Chronic urticaria and angioedema. fexofenadine, terfenadine, and loratadine versus placebo:
N Eng J Med. 2002; 346:175-179 supression of histamine-induced wheal and flare response for
6. Grattan C. Chronic urticaria: General Principles and Manage- 24 h in healthy male subjects. Allergy. 1999,54:700-707
ment. In: Greaves MW, Kaplan AP, eds. Urticaria and Angio- 26. Rosenzwey P,Caplain H, Chofour S,lliac N,Cabanis MJ,Thebault
edema. New York: Marcel Dekker. 2004:343-68. Jl. Comparative wheal and flare study of mizolastine vs
7. Kobza Black A, Greaves MW. Antihistamines in urticaria and terfenadine,cetirizine, loratadine and placebo in healthy
angioedema. En: Histamine and H1-antihistamines in allergic volunteers. Br JClin Pharmacol. 1995;40:459-465
disease, 2nd Ed, ed por Simons FER, Marcel Dekker Inc, New 27. Grant AJ, Riethuisen JM, Moulaert B, DeVos C. A double-blind,
York. 2002 randomized, single-dose, crossover comparison of levocetirizine
8. O’Donnell BF, Lawlor F, Simpson J, Morgan M, Greaves MW. with ebastine, fexofenadine, loratadine, mizolastine, and
The impact of chronic urticaria on the quality of life. Br J placebo: suppression of histamine-induced wheal-and-flare
Dermatol.1997;136:197-201 response during 24 hours in healthy male subjects. Ann Allergy
9. Grob JJ, Gaudy-Marqueste C. Urticaria and quality of life. Clin Asthma Immunol. 2002;88:190-197
Rev Allergy Immunol. 2006; 30:47-51 28. Janssens MM-L. Astemizole: A non-sedating antihistamine with
10. Kaplan AP. Chronic urticaria: pathogenesis and treatment. J fast and sustained activity. Clin Rev Allergy. 1993;11:35-63
Allergy Clin Immunol. 2004; 114:465-474 29. Simons, FER: Histamine and antihistamines. En: Allergy and
11. Kozel MMA, Sabroe RA: Chronic urticaria. Aetiology, manage- Allergic Diseases, ed. por Kay AB. Blackwell Science, Ltd. Oxford.
ment and current and future treatment options. Drugs. 1997.Ch.24:421
2004,64:2515-2536 30. Simons FER, Silver NA, Gu X, Simons KJ. Skin concentrations of
12. Leznoff A, Sussman GL. Syndrome of idiopathic chronic urticaria H1-receptor antagonists. JAllergy Clin Immunol. 2001;107:526-
and angioedema with thyroid autoimmunity: a study of 90 530
patients. J Allergy Clin Immunol. 1989;84: 66-71 31. Walsh GM, Annunziato L, Frossard N, Knol K, Levander S,
13. Kaplan AP. Clinical practice: Chronic urticaria and angioedema. Nicolas JM, Taglialatela M, Tharp MD, Tillement JP, Timmerman
N Eng J Med. 2002;346:175-179 H. New insights into the second generation antihistamines.
14. Hide M, Francis DM, Grattan CE, Hakimi J, Kochan JP, Greaves Drugs. 2001, 61:207-236
MW. Autoantibodies against the high-affinity IgE receptor as a 32. Gillard M, Benedetti MS, Chatelain P, Baltes E. Histamine
cause of histamine release in chronic urticaria. New Engl J Med. H1 receptor occupancy and pharmacodynamics of second
1993;328:1599-604 generation H1-antihistamines. Inflamm Res. 2005;54:367-369
15. Sabroe RA, Grattan CE, Francis DM, Barr RM, Kobza BA, 33. Asero, R. Chronic unremitting urticaria: is the use of antihista-
Greaves MW. The autologous serum skin test: a screening mines above the licensed dose effective? A preliminary study
test for autoantibodies in chronic idiopathic urticaria. Br J of cetirizine at licensed and above-licensed doses. Clin Exp
Dermatol.1999;140:446-452 Dermatol. 2006,32:34-38
16. Ferrer M, Kinét J-P, Kaplan AP. Comparative studies of functional 34. O’Leary PA, Farber EM. Benadryl in the treatment of urticaria.
and binding assays for IgG anti-FcERIa (a-subunit) in chronic Proc Staff Meet Mayo Clinic. 1946;20:429-432.
urticaria. J Allergy Clin Immunol. 1998; 101:672-676 35. Kamide R, Niimura M, Ueda H, Imamura S, Yamamoto S,
17. Ferrer M, Nakazawa K, Kaplan AP. Complement dependence Yoshida H. Clinical evaluation of ketotifen for chronic urticaria:
of histamine release in chronic urticaria. J Allergy Clin multicenter double-blind comparative study with clemastine.
Immunol.1999;104:169-172 Ann Allergy. 1989;62:322-325
18. Simons FER, Silver NA, Gu X, Simons KJ. Clinical pharmacology 36. Kalivas J, Breneman D, Tharp M, Bruce S, Bigby M. Urticaria:
of H1- antihistamines in the skin. J Allergy Clin Immunol. clinical efficacy of cetirizine in comparison to hydroxyzine and
2002;110:777-783 placebo. J Allergy Clin Immunol. 1990;86:1014-1018
19. Walsh GM. Anti-inflammatory properties of antihistamines: an 37. Guerra L, Vicenzi C, Marchesi E, Tosti A, Pretto E, Bassi R,
update. Clin Exp Allergy Rev. 2005;5:21-25 Ruetta-Fubbian P, De Costanza F. Loratadine and cetirizine
20. Simons FER. Advances in H1-Antihistamines. N Eng J Med. in the treatment of chronic urticaria. J Eur Acad Dermatol.
2004;351:2203-2217 1994;3:148-152
21. Church MK. Non H1-receptor effects of antihistamines. Clin Exp 38. Spencer CM, Faulds D, Peters DH. Cetirizine: A reappraisal of
Allergy. 1999; 29 (Suppl. 3):39-48 its pharmacological properties and therapeutic use in selected
22. Leurs R, Church MK, Taglialatela M. H1-antihistamines: Inverse allergic disorders. Drugs. 1993;46:1055-1080
agonism, anti-inflammatory actions and cardiac effects. Clin 39. Raemaekers JG, Uiterwijk MMC, O’Hanlon JF. Effects of

Exp Allergy. 2002;32:489-498

J Investig Allergol Clin Immunol 2007; Vol. 17, Suppl. 2: 41-52

loratadine and cetirizine on actual driving and psychometric

© 2007 Esmon Publicidad



Antihistamines in the treatment of chronic urticaria 51

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

5L

52.
53.

54.

55.

test performance, and EEG during driving. Eur J Clin Pharmacol.
1992; 42:363-369

Kapp A, Demarteau M. Cost effectiveness of levocetirizine in
chronic idiopathic urticaria. A pooled analysis of two randomised
controlled trials. Clin Drug Invest. 2006;26(1):1-11

Juhlin L, Arendt C. Treatment of chronic urticaria with cetirizine
dihydrochloride a non-sedating antihistamine. Br J Dermatol.
1988; 119:67-72

Finn A, Kaplan AP, Fretwell R, Qu R, Long JA. Double-blind,
placebo controlled trial of fexofenadine HCI in the treatment
of chronic idiopathic urticaria. J Allergy Clin Immunol. 1999;
103:1071-1078.

Kalis B. Double-blind multicenter comparative study of ebastine,
terfenadine and placebo in the treatment of chronic idiopathic
urticaria in adults. Drugs. 1996 52, Suppl. 1:30-34

Brostoff J, Fitzharris P, Dunmore C, Theron M, Blondin P.
Efficacy of mizolastine, a new antihistamine, compared with
placebo in the treatment of chronic idiopathic urticaria. Allergy.
1996;51:320-325

Monroe E, Finn A, Patel P, Guerrero R, Ratner P, Bernstein D, and
the Desloratadine Urticaria Study Group. Efficacy and safety
of desloratadine 5 mg once daily in the treatment of chronic
idiopathic urticaria: A double-blind, randomized, placebo-
controlled trial. ) Am Acad Dermatol. 2003;48:535-541
Gimenez-Arnau A, Pujol RM, lanosi S, Kaszuba A, Malbran A,
Poop G and the Rupatadine Urticaria Study Group. Rupatadine
in the treatment of chronic idiopathic urticaria: a double-blind,
randomized, placebo-controlled multicentre study. Allergy.
2007;62:539-546

Alberto N, Tianco EA, Arcilla B, Maano C, Monsanto-Enrile E,
Roe F. Efficacy of epinastine in the management of chronic
urticaria: a multicenter double-blind placebo controlled trial.
Phil J. Internal Medicine. 1997;35:95-98

Pons-Guiraud A, Nekam K, Lahovsky J, Costa A, Piacentini A.
Emedastine difumarate versus loratadine in chronic idiopathic
urticaria: a randomized, double-blind, controlled European
multicentre clinical trial. Eur J Dermatol. 2006 16:649-654
Abrams RS, Hoffman CP. Use of medication during pregnancy
and lactation: general considerations. En: Asthma and
Imunological Diseases in Pregnancy and Early Infancy. Schatz
M, Zeiger RS, Claman HN, ed. Marcel Dekker Inc, Nueva York.
1998; 141

Demoly P, Piette V, Daures JP. Treatment of allergic rhinitis
during pregnancy. Drugs. 2003; 63:1813-1820

Equipo editorial del Martindale: Antihistaminicos. En
Martindale- Guia completa de consulta farmacoterapéutica, dir.
por Sweetman SC. Pharma Editores, Barcelona. 2003:531-557
Ficha técnica Xazal (Laboratorio UCB Pharma, S.A.)

Greene SL, Reed CE, Schroeter AL. Double-blind crossover study
comparing doxepin with diphenhydramine for the treatment of
chronic urticaria. J Am Acad Dermatol. 1985;12:669-675
Bleehen SS, Thomas SE, Greaves MW, Newton J, Kennedy CT,
Hindley F, Marks R, Hazell M, Rowell NR, Fairiss GM, Cartwright
PH, Glenny HP, Howland K. Cimetidine and chlorpheniramine
in the treatment of chronic idiopathic urticaria: a multi-centre
randomized double-blind study. Br J Dermatol. 1987;117:81-88
Monroe EW, Cohen SH, Kalbfleisch J, Schulz Cl. Combined
H1 and H2 antihistamine therapy in chronic urticaria. Arch
Dermatol. 1981;117:404-407

© 2007 Esmon Publicidad

56

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

. Paul E, Bodeker RH. Treatment of chronic urticaria with
terfenadine and ranitidine. A randomized double-blind study in
45 patients. Eur J Clin Pharmacol. 1986;31:277-280

Simons FE, Sussman GL, Simons KJ. Effect of the H2-antagonist
cimetidine on the pharmacokinetics and pharmacodynamics
of the H1-antagonists hydroxyzine and cetirizine in patients
with chronic urticaria. J Allergy Clin Immunol. 1995;95:685-
693

McBayne TO, Siddall OM. Montelukast treatment of urticaria.
Ann Pharmacother. 2006;40:939-942

Nettis E, Colanardi MC, Paradiso MT, Ferrannini A. Desloratadine
in combination with montelukast in the treatment of chronic
urticaria: a randomized, double-blind, placebo-controlled study.
Clin Exp Allergy. 2004;34:1401-1407

Godse KV. Oral montelukast monotherapy is ineffective in
chronic idiopathic urticaria: A comparison with oral cetirizine.
Indian J Dermatol Venereol Leprol. 2006;72:312-314
Bagenstose SE, Levin L, Bernstein JA. The addition of zafirlukast
to cetirizine improves the treatment of chronic urticaria in
patients with positive autologous serum skin test results. J
Allergy Clin Immunol. 2004;113:134-140

Reimers A, Pichler C, Helbling A, Pichler WJ, Yawalkar N.
Zafirlukast has no beneficial effects in the treatment of chronic
urticaria. Clin Exp Allergy. 2002;32:1763-1768

Di Lorenzo G, Pacor ML, Mansueto P, Esposito-Pellitteri M, Ditta
V, Lo Bianco C, Leto-Barone MS, Di Fede G, Rini GB. Is there a
role for antileukotrienes in urticaria? Clin Exp Dermatol. 2006;
31:327-334

Scow DT, Luttermoser GK, Dickerson KS. Leukotriene inhibitors
in the treatment of allergy and asthma Am Fam Physician.
2007;75:65-70

Zuberbier T, Aberer W, Burtin B, Rihoux JP, Czarnetzki BM.
Efficacy of cetirizine in cholinergic urticaria. Acta Derm Venereol
(Stockh). 1995;75:147-149

Beattie PE, Dawe RS, Ibbotson SH, Ferguson J. Characteristics
and prognosis of idiopathic solar urticaria: a cohort of 87 cases.
Arch Dermatol. 2003;139:1149-1154

Kyan-Aung U, Hallsworth M, Haskard D, de Vos C, Lee TH. The
effects of cetirizine on the adhesion of human eosinophils and
neutrophils to cultured human umbilical vein endothelial cells.
JAllergy Clin Immunol. 1992;90:270-272

Fadel R, David B, Herpin-Richard N, Borgnon A, Rassemont R,
Rihoux JP. In vivo effects of cetirizine on cutaneous reactivity
and eosinophil migration induced by platelet-activating- factor
(PAF-acether) in man. J Allergy Clin Immunol. 1990;86:314-
320

Juhlin L, Pihl-Lundin I. Effects of antihistamines on cutaneous
reactions and influx of eosinophils after local injection of PAF,
kallicrein, compound 48/80 and histamine in patients with
chronic urticaria and healthy subjects. Acta Derm Venereol.
1992;72:197-200

Fadel R, Ramboer I, Chatterjee N, Rihoux JP, Derde MP. Cetirizine
inhibits bradykinin-induced cutaneous wheal and flare in atopic
and healthy subjects. Allergy. 2000;55:382-385

Rédier H, Chanez P, De Vos C, Rifai N, Clauzel AM, Michel
FB, Godard P. Inhibitory effect of cetirizine on the bronchial
eosinophil recruitment induced by allergen inhalation challenge
in allergic patients with asthma. J Allergy Clin Immunol.
1992;90:215-224

J Investig Allergol Clin Immunol 2007; Vol. 17, Suppl. 2: 41-52



52 | Jauregui, et a

72. Walsh GM: The effects of cetirizine on the function of 85. Ciprandi G, Pronzato C, Ricca V, Passalacqua G, Danzig M,
inflammatory cells involved in the allergic response. Clin Exp Canonica GW. Loratadine treatment of rhinitis due to pollen
Allergy. 1997;27:47-53 allergy reduces epithelial ICAM-1 expression. Clin Exp Allergy.

73. Fasce L, Ciprandi G, Pronzato C, Cozzani S, Tosca MA, Grimaldi 1997;27:118-123
[, Canonica GW. Cetirizine reduces ICAM-1 expression on 86. Ciprandi G, Catrullo A, Cerqueti P, Tosca MA, Canonica GW.
epithelial cells during nasal minimal persistent inflammation Loratadine reduces ICAM-1 expression on conjunctiva after
in asymptomatic children with mite-allergic asthma. Int Arch specific challenge in pollen allergic patients. Allergy. 1998;
Allergy Immunol. 1996;109:272-276 53:545-546

74. Ciprandi G, Buscaglia S, Pesce GP, Passalacqua G. Cetirizine 87. Agrawal DK. Anti-inflammatory properties of desloratadine.
reduces inflammatory cell recruitment and ICAM-1 (or CD54) Clin Exp Allergy. 2004; 34:1342-1348
expression on conjunctival epithelium both in early and late- 88. Lieberman PL, Settipane RA. Azelastine nasal spray: a review of
phase reaction after specific allergenic challenge. J Allergy Clin pharmacology and clinical efficacy in allergic and nonallergic
Immunol. 1995; 95:612-621 rhinitis. Allergy Asthma Proc. 2003;24:95-105

75. Jinquan T, Reimert CM, Deleuran B, Zachariae C, Simonsen 89. Goldhill J, Pichat P, Roome N, Angel I, Arbilla S. Effect of
C, Thestrup-Pedersen K. Cetirizine inhibits the in vitro and ex mizolastine on visceral sensory afferent sensitivity and
vivo chemotactic responses of T lymphocytes and monocytes. J inflammation during experimental colitis. Arzneim-Forsch.
Allergy Clin Immunol. 1995;95:979-986 1998:48:179-184

76. Sedgwick JB, Busse WW. Inhibitory effect of cetirizine on 90. Sudo K, Nagai K, Yamada N. Inhibitory effect of mizolastine on
cytokine-enhanced in vitro eosinophil survival. Ann Allergy 5-lypoxygenase. Jpn Pharmacol Ther. 1998; 26 (Suppl.):s711-
Asthma Immunol. 1997;78:581-585 713

77. Amold R, Rihoux JP, Kdnig W. Cetirizine counter-regulates 91. Xia Q, Yang S, Zhang SQ, Chen B, Wang DB, Zhu QX, Wang Y,
interleukin-8 release from human epithelial cells (A549). Clin Yan KL, He PP, Zhang XJ. The effect of mizolastine on expression
Exp Allergy. 1999;29:1681-1691 of vascular endothelial cell growth factor, tumour necrosis

78. Albanesi C, Pastore S, Fanales Belasio E, Girolomoni G. Cetirizine factor-alpha and keratinocyte-derived chemokine in murine
and hydrocortisone differentially regulate ICAM-1 expression mast cells, compared with dexamethasone and loratadine. Clin
and chemokine release in cultured human keratinocytes. Clin Exp Dermatol. 2005;30:165-170
Exp Allergy. 1998;28:101-109 92. Queralt M, Brazis P, Merlos M, de Mora F, Puigdemont A. In vitro

79. Ciprandi G, Pronzato C, Ricca V, Varese P, Del Giacco GS, inhibitory effect of rupatadine on histamine and TNF-alpha
Canonica GW. Terfenadine exerts antiallergic activity reducing release from dispersed canine skin mast cells and the human
ICAM-1 expression on nasal epithelial cells in patients with mast cell line HMC-1. Inflamm Res. 2000;49:355-360
pollen allergy. Clin Exp Allergy. 1995;25:871-878 93. Belaich S, Bruttmann G, DeGreef H, Lachapelle JM, Paul E,

80. Eda R, Townley RG, Hopp RJ. Effect of terfenadine on human Pedrali P, Tennstedt D. Comparative effects of loratadine and
eosinophil and neutrophil chemotactic response and generation terfenadine in the treatment of chronic idiopathic urticaria. Ann
of superoxide. Ann Allergy. 1994;73:154-160 Allergy. 1990;64:191-194

81. Abdelaziz MM, Devalia JL, Khair OA, Bayram H, Prior AJ, Davies 94. Monroe EW, Bernstein DI, Fox RW, Grabiec SV, Honsinger RW,
RJ. Effect of fexofenadine on eosinophil-induced changes in Kalivas JT, Katz HI, Cuss F, Danzig MR, Garvin PR. Relative efficacy
epithelial permeability and cytokine release from nasal epithelial and safety of loratadine, hydroxyzine, and placebo in chronic
cells of patients with seasonal allergic rhinitis. J Allergy Clin idiopathic urticaria. Arzneimittelforschung. 1992;42:1119-
Immunol. 1998;101:410-420 1121

82. Eda R, Sugiyama H, Hopp RJ, Bewtra AK, Townley RG. Effect of 95. Ring J; Gauger A, Hein R. Clinical Efficacy of Desloratadine in
loratadine on human eosinophil function in vitro. Ann Allergy. Chronic Urticaria. Clin Drug Invest. 2002; 22 (Suppl 2):33-41
1993;71:373-378

83. Haria M, Fitton A, Peters DH. Loratadine. A reappraisal of its
pharmacological properties and therapeutic use in allergic
disorders. Drugs. 1994,48:617-637 I Ignacio Jauregui Presa

84. Bayram H, Devalia JL, Khair OA, Abdelaziz MM, Sapsford R/,

Czarlewski W, Campbell AM, Bousquet J, Davies RJ. Effect of
loratadine on nitrogen dioxide-induced changes in electrical
resistance and release of inflammatory mediators from cultured
human bronchial epithelial cells. J Allergy Clin Immunol. 1999;
104:93-99

J Investig Allergol Clin Immunol 2007; Vol. 17, Suppl. 2: 41-52

Servicio deAlergia

Hospital de Basurto

Avda. Montevideo, 18

48013 Bilbao, Spain

E-mail: ignacio.jauregui presa@osakidetza.net

© 2007 Esmon Publicidad



