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Rupatadine in allergic rhinitis and chronic urticaria

Histamine is the primary mediator involved the pathophysiology of allergic
rhinitis and chronic urticaria, and this explains the prominent role that histamine
H;-receptor antagonists have in the treatment of these disorders. However,
histamine is clearly not the only mediator involved in the inflammatory cascade.
There is an emerging view that drugs which can inhibit a broader range of
inflammatory processes may prove to be more effective in providing symptomatic
relief in both allergic rhinitis and chronic urticaria. This is an important con-
sideration of the Allergic Rhinitis and its Impact on Asthma (ARIA) initiative
which provides a scientific basis for defining what are the desirable properties of
an ‘ideal’ antihistamine. In this review of rupatadine, a newer dual inhibitor of
histamine H;- and PAF-receptors, we evaluate the evidence for a mechanism of
action which includes anti-inflammatory effects in addition to a powerful inhi-
bition of H;- and PAF-receptors. We assess this in relation to the clinical efficacy
(particularly the speed of onset of action) and safety of rupatadine, and
importantly its longer term utility in everyday life. In clinical trials, rupatadine
has been shown to be an effective and well-tolerated treatment for allergic rhinitis
and chronic idiopathic urticaria (CIU). It has a fast onset of action, producing
rapid symptomatic relief, and it also has an extended duration of clinical activity
which allows once-daily administration. In comparative clinical trials rupatadine
was shown to be at least as effective as drugs such as loratadine, cetirizine,
desloratadine and ebastine in reducing allergic symptoms in adult/adolescent
patients with seasonal, perennial or persistent allergic rhinitis. Importantly,
rupatadine demonstrated no adverse cardiovascular effects in preclinical or
extensive clinical testing, nor negative significant effects on cognition or
psychomotor performance (including a practical driving study). It improved the
overall well-being of patients with allergic rhinitis or CIU based on findings from
quality of life questionnaires and patient global rating scores in clinical trials.
Thus, rupatadine is a recently introduced dual inhibitor of histamine H;- and
PAF-receptors, which has been shown to be an effective and generally
well-tolerated treatment for allergic rhinitis and chronic urticaria. It possesses a
broader profile of anti-inflammatory properties inhibiting both inflammatory
cells and a range of mediators involved in the early- and late-phase inflammatory
response, but the clinical relevance of these effects remain to be clarified.
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The increasing prevalence of allergic diseases is becoming
a major healthcare concern and it remains largely
unexplained (1-3) Potential causes include the ‘hygiene
hypothesis’, which speculates that reduced exposure to

allergens during childhood increases the risk of allergy
(4), or the ‘pollution hypothesis’, which suggests that
changes in allergen-distribution patterns and/or individ-
ual responses to specific allergens (including new aller-
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gens) may be responsible and this is exacerbated by
atmospheric pollution (3). Another theory implicates a
major shift in the gene pool, predisposing more individ-
uals to excessive immunoglobulin E (IgE) production,
and therefore increased expression of many atopic
diseases such as allergic rhinitis, atopic dermatitis and
asthma (2). However, the latter theory appears unlikely
given the short period during which prevalence rates have
increased (3). The American Academy of Allergy Asthma
and Immunology (AAAALI) estimate that more than 50
million US Americans suffer an allergic disease each year
— this represents about 20% of the USA population. The
range of allergic diseases includes rhinitis, sinusitis,
asthma, dermatitis and food allergy, and all of these
disorders negatively impact the patient’s quality of life
(QoL). This impairs their ability to perform in school or
the workplace and thus results in significant socio-
economic costs (5, 6).

The role of histamine in the pathophysiology of allergic
disorders is well-established. Therefore, it is not surprising
to find that agents, which block the effects of histamine
(antihistamines), play a pivotal role in the treatment of
such diseases (1, 2, 7-12). However, as discussed later in
this review, numerous other mediators are implicated in
the inflammatory cascade, which plays such a central role
in the response to allergen challenge. In this review of
rupatadine, a recently introduced dual antagonist of
histamine H;- and platelet-activating factor (PAF)-recep-
tors, the main focus relates to its clinical usefulness in
allergic rhinitis and chronic urticaria, two disorders for
which antihistamines remain a first-line treatment option.

Allergic rhinitis

Allergic rhinitis is a major IgE-mediated chronic respira-
tory disorder, which has traditionally been subdivided,
based on time of exposure, into seasonal and perennial
disease. Seasonal allergic rhinitis (SAR) is usually caused
by a wide variety of outdoor allergens such as pollen and
moulds while perennial allergic rhinitis (PAR) is most
frequently caused by indoor allergens, such as dust mites,
animal dander, insects and moulds. This subdivision is not
ideal as there are many examples which fall outside of the
‘norm’. For example, there are places where pollens and
moulds are perennial allergens (e.g. grass pollen allergy in
parts of the USA) and some symptoms of perennial disease
are not always present all year round (1). In 2001, the
Allergic Rhinitis and its Impact on Asthma (ARIA)
workshop group, in collaboration with the WHO, intro-
duced a new classification system for allergic rhinitis based
on the duration of symptoms and their severity (1, 8, 9).

1 Intermittent allergic rhinitis: symptoms are present
for <4 days a week or for <4 weeks.

2 Persistent allergic rhinitis (PER): symptoms are
present for >4 days a week and for >4 consecutive
weeks.

3 Mild: all of the following items should be present:
normal sleep; no impairment of daily activities, sport
or leisure; no impairment of work or school; and no
troublesome symptoms.

4 Moderate to severe: one or more of the following
events should occur: abnormal sleep; impairment of
daily activities, sport or leisure; impaired work or
school; or troublesome symptoms.

This new classification recognizes allergic rhinitis as a
significant chronic respiratory disease with important
co-morbidities, including asthma, for which allergic
rhinitis is a risk factor (1). It also supports a stepwise
approach to therapy in which second-generation antihis-
tamines such as rupatadine are an important component
9).

The fact that we now have two systems of classification
does pose certain problems with regards the ‘integrity’ of
the clinical literature when investigating the overall
clinical efficacy and tolerability/safety of antihistamines.
In this review, we have made it very clear as to which
classification system has been employed when evaluating
clinical trials involving rupatadine in patients with
allergic rhinitis.

Allergic rhinitis is a global health problem and it is one
of the top 10 reasons for patients visiting their general
practitioner (13). Furthermore, many patients self-treat
and do not visit their physician. In Europe, the prevalence
of clinically confirmable allergic rhinitis was estimated to
range from 17% (Italy) to 29% (Belgium) with a mean
value of 23% across the six countries involved in the
study (14). Interestingly, in this study population, 45% of
subjects were previously undiagnosed and the highest rate
of nondiagnosis was in patients with perennial rhinitis. In
the United States, allergic rhinitis is the most common
atopic disease and it has been estimated that it affects up
to 25% of adults and >40% of children at some stage
(15). Staggeringly, 80 million individuals experience
symptoms of allergic rhinitis for >7 days/year and the
socio-economic costs are significant as the disorder
impacts QoL, school performance, socialization and
work performance/productivity (15, 16). In terms of the
type of allergic rhinitis, it has been estimated that SAR
occurs in about 10% of the general population whilst
PAR occurs in about 10-20% (17).

The AAAALI estimate that as many as 3.8 million days
per year are lost from school or work in the US as a result
of allergic rhinitis. Furthermore, it is now recognized that
a number of co-morbid conditions are associated with
allergic rhinitis including asthma, sinusitis, otitis media,
nasal polyposis, lower respiratory tract infection (RTI),
and dental occlusion. The cost of treating these condi-
tions needs to be considered when assessing the overall
socio-economic impact of the disease (18). Asthma and
rhinitis are linked by physiological, pathological and
epidemiological characteristics and their co-morbid link
has led to the concept of ‘one airway, one disease’ (19).



Chronic urticaria

Chronic urticaria is a common often debilitating disease,
which is characterized by daily, or almost daily, experi-
ence of wheals, erythemas, and pruritus. It is often
accompanied by angio-oedema and persists for six or
more weeks. Besides being bothersome and debilitating,
the public nature of the skin disorder can be stressful and
often results in sleep disturbances, disruption of daily
activities and ultimately, fatigue/loss of energy. The QoL
of the patient is then severely impaired (20).

Historically, the actiology of the disease has often been
poorly defined, which led to it being termed chronic
idiopathic urticaria (CIU) in many cases. However,
various different causes of chronic urticaria have been
identified (e.g. chronic bacterial infections, intolerance to
food constituents, autoimmune processes, etc.) and
they have been shown to result in the generation of mast
cell-activating signals that lead to the activation and
degranulation of skin mast cell populations (11, 12, 21).
This has led to recent attempts to rationalize the
nomenclature and classification of urticarial diseases
based on factors such as aetiology and chronicity (11,
22, 23). In this review the term ‘chronic urticaria’ is used
while discussing the disease in general. It should be noted,
however, that clinical trials with rupatadine have only
included patients with CIU, which would come under the
subheading of ‘spontaneous urticaria’ in accordance with
the recent European Academy of Allergology and Clin-
ical Immunology (EAACI) recommendations (22, 23).

Chronic idiopathic urticaria has been reported to occur
in 0.1-3% of the populations of Europe and the US, and
it has been estimated that its worldwide lifelong preva-
lence is approximately 0.5% and does not vary signifi-
cantly within different populations (21, 24). The disorder
often has a variable course with spontaneous remissions
and relapses over periods of several years (25). H;-
receptor antagonists are widely used as first-line treat-
ment in chronic urticaria, but a customized approach is
required, given the high variability of the disease and this
often requires higher than recommended dosages, com-
bination therapy and/or occasionally immunomodulatory
therapy (11).
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Figure 1. Structural formula of rupatadine.

Rupatadine in allergic rhinitis and chronic urticaria

Rupatadine: overview

Rupatadine, an N-alkyl pyridine derivative (Fig. 1), is
classified as a new second-generation antihistamine and it
possesses both peripheral H;- and PAF-receptor antag-
onist properties. It is administered orally once daily and is
advocated for the treatment of histamine-related (inflam-
matory) disorders such as allergic rhinitis and chronic
urticaria.

Much of the early data concerning the pharmacology
(mechanism of action, and the pharmacokinetic and
pharmacodynamic properties) of rupatadine have been
reviewed elsewhere (26-30) and are briefly summarized in
Table 1. Systematic review of the clinical efficacy and
safety of rupatadine has highlighted its broad range of
activity and confirmed its excellent tolerability when used
in the management of allergic rhinitis and chronic
urticaria. The aims of this review are to augment these
earlier articles with more recent clinical findings, and to
address some specific issues raised by the ‘ARIA’ and
‘Consensus Group on New Generation Antihistamines
(CONGAY initiatives in relation to determination of the
desirable properties for an ‘ideal’ antihistamine (1, 2, 8, 9).
In this regard three specific questions will be addressed:

1 What is the evidence for a mechanism of action, which
includes anti-inflammatory effects in addition to a
powerful inhibition of H;- and PAF-receptors?

2 What is the evidence supporting the potency and
clinical efficacy of rupatadine, and what data are
available regarding the speed of onset of action of
this newer antihistamine?

3 Finally, what aspects of the pharmacological and
clinical activity of rupatadine impact on its long-term
utility in everyday life? In particular, what data are

Table 1. Overview of the pharmacological profile of rupatadine (28, 29, 47)

Parameter Pharmacological profile

Mechanism of action Histamine Hq-receptor antagonist; PAF-receptor

antagonist; other ant-inflammatory activity

Pharmacokinetics Single dose Multiple once daily doses
Cinax (ng/ml) 2.3 19

tax (h) 0.8 0.75-1.0

AUCq 24 (ng/ml/h) 76 8.4

Crax/AUC Increases in Cinax and AUC were linear with single
doses of 10-40 mg

Minimal with a slight increase in fax

High: 98-99%

Extensive presystemic hepatic metabolism via
oxidative processes and glucuronide conjugation.
CYP3A4 is primarily responsible for rupatadine
metabolism. Some metabolites are active
(e.g. desloratadine and its hydroxylate derivative)

Elimination #, (h) 46 58

Elimination 60.9% in feces and 34.6% in urine

Effect of age Increased Ciax and AUC and decreased clearance

were of little clinical relevance

Effect of food intake
Protein binding
Metabolism
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available concerning its tolerability/safety, possible
drug-drug interactions, cardiotoxicity and central
nervous system (CNS) effects and how do these
properties influence patient well-being and QoL?

What is the evidence for a mechanism of action which
includes anti-inflammatory/anti-allergic effects in addition
to a powerful inhibition of H;- and PAF-receptors?

Background

Allergic rhinitis is a complex and multifactorial IgE-
mediated immunological disorder, which is associated
with the epithelial accumulation of effector cells such as
mast cells, eosinophils and basophils as well as the
formation and release of a variety of different inflamma-
tory mediators. The accumulated inflammatory cells are
in an activated state and the mediators released by these
cells are responsible for the early symptoms of rhinitis
such as nasal itch, sneezing and rhinorrhoea (31).
Pathophysiologically, the disease is characterized as a
two-phase process involving an initial sensitization phase
(allergen exposure resulting in IgE over-expression and
binding to receptors on mast cells and basophils) with
subsequent allergen exposure provoking an allergic
response. Clinically the allergic response can be divided
into two phases:

1 The early-phase (immediate) inflammatory response,
which is initiated within minutes of re-exposure to the
allergen and is primarily caused by mast cell
degranulation and the release of preformed mediators
such as histamine and proteases, and newly generated
mediators such as cysteinyl leukotrienes (LT), cyto-
kines [various interleukins (IL-4, 5 and 6), bradyki-
nin, tumour necrosis factor (TNF-a)], chemotactic
factors, PAF, and granulocyte macrophage-colony
stimulating factor (GM-CSF). For the patient, the
most obvious effect of these mediators is to produce
the early symptoms of allergic rhinitis such as
sneezing, itching, and rhinorrhoea. In addition, they
stimulate the production, adhesion and infiltration
into local tissue of circulating inflammatory cells such
as eosinophils, basophils, monocytes, and lympho-
cytes (31, 32).

2 The late-phase inflammatory response begins 2—4 h
after allergen exposure and, generally speaking, in-
volves the activated inflammatory cells which release
further mediators, promoting local edema and tissue
damage, and continuation of the overall inflamma-
tory process. Symptomatically, the late-phase allergic
reaction is characterized by nasal congestion and
obstruction (32).

A schematic representation of the allergic inflammatory
cascade is shown in Fig. 2 and it highlights the wide range
of cells and mediators that have been identified as

contributing to the co-ordinated complex immunological
response to allergen exposure in the clinical expression of
allergic rhinitis (31-35).

Urticaria is characterized by the rapid appearance of
wheals and/or angio-oedema and can present in a variety
of forms (11, 22, 23). A wide range of eliciting stimuli
have been implicated in the pathogenesis of urticaria
including physical factors, drugs, foodstuffs, infectious
agents, cold, autoimmunity, etc. However, many cases
remain idiopathic despite intensive investigation (23). In
spite of the fact that urticaria can present in a great
diversity of forms, its treatment follows a systematic
approach involving avoidance of the eliciting stimulus,
inhibition of mast cell-mediator release or treatment of
the target tissues for mast cell mediators (11).

The role of histamine as a prominent mediator in the
pathophysiology of allergic rhinitis and urticaria is
unequivocal, and this explains the primary role that
histamine H;-receptor antagonists have had, both histor-
ically and in current best practice guidelines in these
disease settings. However, histamine is clearly not the
only mediator involved in the inflammatory process and
there is an emerging view that drugs which can inhibit a
broader range of inflammatory agents may prove to be
more effective in providing symptomatic relief in both
allergic rhinitis and chronic urticaria (31, 36).

In this section of the review, we will assess the activity
of rupatadine, a newer dual inhibitor of histamine
H;- and PAF-receptors, on a range of mediators that
have been implicated in allergic rhinitis and chronic
urticaria.

Antihistaminic activity

Binding studies. Rupatadine possesses high affinity for
histamine H,-receptors and in this regard it has been
compared with a number of first- and second-generation
antihistamines in various binding-assay studies. For
example, in guinea pig cerebellum membranes rupatadine
was as potent as loratadine and terfenadine in displacing
3H-mepyramine from its binding site on H,-receptors; the
apparent dissociation constant K; for the three antihista-
mines were 102, 127, and 144 nM, respectively (37). In the
same model, rupatadine was shown to more vigorously
displace *H-mepyramine from Hj-receptors than either
loratadine or fexofenadine as determined by the drug
concentration required to inhibit the displacement by
50% (ICso) which were 26, 196, and 267 nM, respectively.
In a human cell line (human umbilical vascular endothe-
lial cells; HUVEC) rupatadine displayed the highest H;-
receptor-binding affinity as assessed by the inhibition of
mepyramine-binding. In Chinese hamster ovary (CHO)
cells, the apparent dissociation constant K; wasl.4 nM for
rupatadine compared with 1.6 nM for desloratadine,
9.5 nM for levocetirizine, and 40.3 nM for fexofenadine
(38).
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Figure 2. Schematic representation of the allergic inflammatory cascade (adapted from references 32-35).

Rupatadine demonstrated a marked selectivity for
binding to peripheral lung H;-receptors compared with
brain (cerebellum) Hj-receptors following oral adminis-
tration of 0.16 mg/kg to guinea pigs. As assessed by ex
vivo *H-mepyramine binding, receptor occupancy was
70% for lung and <10% for cerebellum receptors (39).
Similar findings were reported for loratadine, whereas
hydroxyzine showed no differentiation between lung and
brain (30% and 50% occupancy, respectively) and
diphenydramine only weakly blocked the lung receptor
(<10%).

In vitro experiments, and studies in animals and
humans. Rupatadine displayed potent antihistaminic
activity in vitro, and in animal and human studies (27,
28, 37, 39-46). For example, Merlos et al. (37) com-
pared the effectiveness of a range of antihistamines with
respect to inhibiting histamine-induced contractions in
guinea pig ileum. Rupatadine behaved as a competitive
antagonist in this model and it was shown to be 24 times
more potent than cetirizine, 75 times more potent than
loratadine and 95 times more potent than terfenadine
(Table 2). In other in vitro models of antihistaminic
activity the following findings were documented for
rupatadine:

Table 2. The concentration of various antihistamines to produce 50% inhibition
(ICsp) of histamine-induced contractions in guinea pig ileum (37)

Mean

|C50 nM
Antihistamine (95% CL) Relative potency®
Rupatadine 3.8 (3.1-4.6) 1
Chlorpheniramine 6.1 (4.6-8.0) 16
Ketotifen 21 (12-38) 55
Cetirizine 90 (58-140) 23.7
Clemastine 231 (136-391) 60.8
Hydroxyzine 276 (199-382) 726
Loratadine 286 (170-480) 75.3
Diphenhydramine 321 (212-485) 84.5
Terfenadine 362 (258-508) 95.3

Concentration required to produce an equivalent effect to rupatadine.

1 Rupatadine was almost four times more potent than
loratadine (ICsq 5.3 pM ws 19 uM) in inhibiting
antigen (Ascaris suum)-induced histamine release in
isolated canine skin mast cells (43).

2 Rupatadine and loratadine were similarly effective in
inhibiting histamine release provoked by A23187,
concanavalin A and anti-IgE, in isolated canine skin
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mast cells (40), and in inhibiting A23187-induced
histamine release from rat peritoneal mast cells both
in vitro and ex vivo (37).

3 The selectivity of rupatadine for histamine
H;-receptors was confirmed by its lack of effect on
acetylcholine-, serotonin-, or LTDy-induced con-
tractions of guinea pig ileum in vitro (37).

The antihistaminic activity of rupatadine has been
evaluated in a variety of animal models with the following
results:

1 Rupatadine was 15-times more potent than lorata-
dine (ICsq 0.11 mg/kg vs 1.6 mg/kg) in inhibiting
histamine-induced bronchospasm in guinea pigs (37).
It was also 3.4 times more potent than loratadine
against histamine-induced hypotension in normoten-
sive rats (ICsy 1.4 mg/kg vs 4.7 mg/kg) (37).

2 In antigen (Ascaris suum)-induced skin inflammation
in dogs, both rupatadine and loratadine, adminis-
tered orally, inhibited wheal formation in a dose-
dependent manner. At the lowest dosage (0.1 mg/kg),
the effects of rupatadine lasted significantly longer
than those of loratadine, and at the highest dosage
(10 mg/kg) rupatadine produced significantly greater
inhibition of wheals (84% vs 64%; P < 0.05) (43).

3 Rupatadine, cetirizine, levocabastine, and loratadine
at dosages of 1 or 10 mg/kg displayed similar maxi-
mum potencies (75-85% wheal inhibition) 4-8 h after
oral administration (42).

4 Like other antihistamines such as levocabastine and
loratadine, rupatadine was effective against hista-
mine- and ovalbumin-induced conjunctivitis in gui-
nea pigs (41, 45). In this model, rupatadine was found
to be 20-fold more potent than loratadine (ICsq val-
ues at 30 min were 0.0015% and 0.034%, respec-
tively) (45).

In patients with allergic rhinitis, rupatadine rapidly and
significantly reduced nasal and non-nasal symptoms
compared with placebo following allergen exposure in
the Vienna Challenge Chamber (see sections Seasonal
allergic rhinitis and Fast onset of action of rupatadine)
(46). Izquierdo et al. (47) determined the effects of single
doses of rupatadine 10, 20, and 40 mg as well as multiple
doses 20 or 40 mg once daily for 7 days on histamine-
induced cutaneous flares in healthy male volunteers. Both
the percentage and duration of flare inhibition increased
with dosage reaching maximum values of 69%, 82%, and
93% after the 10, 20 and 40 mg doses. After multiple
doses, the inhibition of cutaneous flares increased rapidly
and remained high (70-90%) throughout the study. These
findings have more recently been replicated in a crossover
study involving 18 healthy volunteers who received single
doses of rupatadine 10, 20, 40, and 80 mg, hydroxyzine
25 mg or placebo (48). In this study, rupatadine 80 mg
and hydroxyzine 25 mg produced similar levels of wheal
inhibition.

10

Platelet-activating factor antagonist activity

Platelet-activating factor is an endogenous phospholipid
inflammatory mediator produced by inflammatory cells
such as alveolar macrophages, eosinophils, mast cells,
basophils, platelets, and neutrophils in response to
allergic/inflammatory stimuli (49). It has been implicated
in a wide range of biological responses and pathological
conditions, and most pertinent to this review is its
association with increased vascular permeability, eosino-
phil chemo-attraction, bronchoconstriction, airways
hyper-responsiveness and their involvement in the path-
ophysiology of rhinitis and asthma. In addition, PAF is
detectable in inflammatory skin such as lesions associated
with urticaria and psoriasis, but it is not present in
normal skin, and intradermal injection of the phospho-
lipid induces a wheal and flare reaction typical of
urticaria (50).

Binding studies. In radioligand receptor-binding studies,
rupatadine displaced the potent and selective PAF
antagonist WEB-2086 from its binding site on rabbit
platelet membranes with a Ki value of 550 nM. In this
model it was 25 times less potent than SCH-37370 (a dual
PAF- and histamine-receptor antagonist) and 2.5 times
less potent than the specific PAF-receptor antagonist
ginkgolide-B (37).

In vitro experiments and studies in animals and humans.
Rupatadine demonstrated competitive PAF-antagonistic
activity in the submicromolar range in vitro, with 1Cs,
values of 0.2 and 0.68 pM in models, which assessed
platelet aggregation in washed rabbit platelets and human
platelet-rich plasma, respectively (37). In these models,
the anti-PAF activity of rupatadine was lower than that
of the specific PAF antagonists WEB-2086 and ginkgo-
lide-B, but significantly greater than that of antihista-
mines such as loratadine, ketotifen, mepyramine and
terfenadine (Table 3). Likewise, rupatadine (ICsy 4.6 uM)
was significantly more potent than loratadine (ICs
142 uM), cetirizine (ICsq > 200 pM), and fexofenadine
(ICso > 200 uM) against PAF-induced platelet aggrega-
tion in platelet-rich rabbit plasma. Rupatadine was a
specific inhibitor of PAF as it did not antagonize platelet
aggregation induced by ADP or arachidonic acid at
concentrations up to 100 uM (37).

The PAF-antagonist activity of rupatadine has been
evaluated in a variety of animal models with the following
results:

1 Rupatadine was more than 30-times more potent
than loratadine (ICsq 0.0096 mg/kg vs >0.3 mg/kg)
in inhibiting PAF-induced bronchospasm in guinea
pigs (37) and it was also more than 10-times more
potent than loratadine against PAF-induced hypo-
tension in normotensive rats (ICsy 0.44 mg/kg vs
>5 mg/kg) (37).



Rupatadine in allergic rhinitis and chronic urticaria

Table 3. The concentration of various antihistamines/PAF antagonists to produce 50% inhibition (ICso) of PAF-induced antagonism of platelet aggregation in washed rabbit

platelets and human platelet-rich plasma (37)

Washed rabbit platelets

Human platelet-rich plasma

Mean Mean

Cso M ICso M
Antihistamine (95% CL) Relative potency? (95% CL) Relative potency?
\WEB-2086 0.017 (0.014-0.021) 0.085 0.11 (0.1-0.12) 0.16
SCH-37370 0.025 (0.016-0.039) 0.125 0.33 (0.28-0.4) 0.49
Ginkgolide-B 0.037 (0.024-0.037) 0.185 Not tested Not tested
Rupatadine 0.20 (0.17-0.24) 1 0.68 (0.5-0.92) 1
Loratadine 32 (24-43) 160 >200 >290
Ketotifen >100 >500 Not tested Not tested
Mepyramine >100 >500 Not tested Not tested
Terfenadine >100 >500 Not tested Not tested

Concentration required to produce an equivalent effect to rupatadine.

2 Rupatadine displayed dose-dependent activity
against PAF-induced wheal formation in dogs, and
the effects were significantly greater than those
observed for other antihistamines such as cetirizine,
levocabastine, and loratadine (40). In this model peak
effects with rupatadine were noted after 4 h and the
effects lasted 12-48 h depending on the dose admin-
istered.

3 Rupatadine was effective against PAF-induced con-
junctivitis in guinea pigs. In this model neither
loratadine nor levocabastine demonstrated any sig-
nificant PAF antagonistic activity (39, 41).

4 Rupatadine protected against PAF-induced mortality
in mice and in this model it was approximately one-
third as potent as WEB-2086, whereas loratadine was
ineffective (35).

The activity of rupatadine in relieving PAF-induced
cutaneous flares was confirmed in a dose-ranging study
in healthy volunteers (28). In this cross-over clinical study
the following dose-related effects were observed:

1 Rupatadine 10 mg significantly reduced flare area by
a maximum of 41% at 24 h.

2 Rupatadine 20 mg reduced flare area by 42% at 6 h
and this rose to a maximum of 56% at 24 h and the
effect was maintained for up to 48 h;

3 Rupatadine 40 mg reduced flare area by 68% at 4 h
and this rose to a maximum of 87% at 6 h and the
effect was remained above 60% until 72-h postad-
ministration.

4 Rupatadine 80 mg reduced flare area by 91% at 4 h
and this rose to a maximum of 93% at 48 h and the
effect was still evident 96 h after administration.

The same group showed that single oral doses of
rupatadine 40 and 80 mg significantly inhibited ex vivo
PAF-induced platelet aggregation in healthy volunteers.
The inhibition of platelet aggregation commenced within
2 h and reached a maximum at 4 h, and no significant
anti-PAF effects were observed at 24-h postadministra-
tion (28).

Other anti-inflammatory/anti-allergic effects of rupatadine

The development of ‘anti-allergic’ antihistamines, i.e.
drugs which not only block histamine H;-pathways, but
also modify mast cell degranulation, inhibit inflammatory
cell recruitment, and/or block LT production would be
expected to provide greater benefit in terms of improving
symptomatic relief (31). The studies described above
confirm the activity of rupatadine on histamine H;j-
receptors and show that unlike many other first- and
second-generation antihistamines, it produces specific
and competitive inhibition of PAF-receptors. Further-
more, its anti-allergic/anti-inflammatory activity extends
beyond these classical pathways as evidenced by its
activity in in vitro models such as inhibition of mast cell
degranulation and eosinophil chemotaxis, as well as its
activity in in vivo type 1 hypersensitivity models. The
broader spectrum of the anti-allergic activity of rupata-
dine on inflammatory cell lines and chemical mediators
will be reviewed in this section.

Effect on mast cells. As noted earlier, mast cell degran-
ulation plays a fundamental role in the early-phase
allergic reaction and it is also well accepted that this
can lead to a late phase reaction in which mast cells
and other inflammatory cell components are key contrib-
utors. Rupatadine has been shown to inhibit mast cell
degranulation induced by both immunological and non-
immunological stimuli in isolated skin mast cells from
sensitized dogs (28, 42-44). In this model the effects of
rupatadine were comparable to those of loratadine
(Fig. 3). Both drugs inhibited the release of histamine in
a concentration-dependent manner with no statistically
significant differences between them, although rupatadine
tended to produce a greater overall effect. Other studies
have shown that rupatadine not only inhibited the release
of preformed mediators such as histamine, it also reduced
the release of LTC, from rat peritoneal mast cells, and
TNF-a from canine skin mast cells and from a human
mast cell line. It is thought that these properties may have
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Figure 3. Mean percentage inhibition of antigen (Ascaris Suum)-
induced histamine release from canine skin mast cells
by repatadine, loratadine and the PAF antagonist SR-27417A.
(From Queralt et al 1998 (43). Reprinted with permission of
John Wiley & Sons, Inc.).

a beneficial effect on the late-phase allergic reaction (40,
44, 51).

Effect on eosinophils and neutrophils. In rhinitis, the
recruitment of eosinophils, neutrophils, and other effector
cells, as part of the late-phase response of the allergic
reaction, appears to underlie the clinical expression of the
disease. A number of studies have assessed the impact of
rupatadine on aspects of inflammatory cell function in
various models of the inflammatory process.

Barrén et al. (52) showed that rupatadine at concen-
trations of 10-100 nM inhibited human eosinophil
chemotaxis induced by eotaxin and this effect occurred

50 -
40
30 -
20

10

% Eosinophils of WBC count

Cc Rup Lor Cet

Figure 4. Percentage eosinophils of white blood cell (WBC)
count in bronchoalveolar lavage (BAL) frotis obtained from
ovalbumin-sensitized guinea pigs following rechallenge with
allergen and pretreatment with vehicle alone (C), rupatadine
(Rup), loratadine (Lor) or cetirizine (Cet).*P < 0.05 vs control.
(Adapted from Merlos et al. 1998; 53).
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independent of whether the eosinophils were obtained
from healthy volunteers or eosinophilic donors. Rupata-
dine was also observed to inhibit the recruitment of
eosinophils in the bronchoalveolar lavage of actively
sensitized guinea pigs challenged with ovalbumin (53) In
this model rupatadine and loratadine were equally effective
and both were more effective than cetirizine (Fig. 4).
Rupatadine inhibited human neutrophil chemotaxis
induced by PAF and LTB4;. When PAF 10 nM was the
induction agent, the inhibitory effects of rupatadine were
dose-dependent (47). In this model rupatadine had a
greater effect than other antihistamines such as cetirizine,
fexofenadine, loratadine, and mizolastine (54).

Effect on cytokine production. The inhibitory effects on
pro-inflammatory cytokine production (IL-6 and IL-8) of
a range of antihistamines (rupatadine, desloratadine,
levocetirizine, and fexofenadine) were determined in
HUVEC cells activated by histamine (55). 1Cso values
were lowest for rupatadine followed by desloratadine,
levocetirizine, and fexofenadine (Table 4). There
appeared to be a direct relationship between binding to
the Hj-receptor (as determined by the apparent dissoci-
ation constant Ki value) and the capacity of the
antihistamines to inhibit pro-inflammatory mediator
release in this model. Similar results were reported in a
comparison of rupatadine and desloratadine (52). ICs
values of 9 and 5 pM for inhibition of IL-8 and IL-6
expression were recorded for rupatadine, with much
higher concentrations required for desloratadine (110 and
180 pM, respectively).

Rupatadine was also found to inhibit the production of
a range of lymphocyte cytokines (IL-5, IL-6, IL-8, GM-
CSF and TNF-a) using two different methods of activa-
tion; firstly with anti-CD3/anti-CD28/IL-2 and secondly
with anti-CD3/VCAM (vascular cell adhesion molecule)
(56). Desloratadine produced a similar pattern of cyto-
kine inhibition for GM-CSF and IL-8. However, rupat-
adine was significantly (P < 0.01) more effective than
desloratadine at inhibiting the release of TNF-a, IL-5,
and IL-6 from human lymphocytes when administered
simultaneously with cell activation, and at inhibiting the
release of IL-5 from activated cells when the drugs were
administered prior to activation. The differential effect for

Table 4. Concentration of various antihistamines to inhibit interleukin (IL)-6 and IL-8
production by 50% (ICso) in human umbilical vascular cells (HUVEC) activated by
histamine (38)

Mean ICsy (nM)
Antihistamine IL-6 IL-8
Rupatadine 0.046 0.040
Desloratadine 0.1 0.12
Levocetirizine 2.2 24

Fexofenadine 21 Not achievable




rupatadine over desloratadine is unlikely to be a general
effect on T cells as the degree of inhibition varied
according to the tested cytokine. Furthermore, the more
pronounced effect of rupatadine against the T-helper 2
(Th2) cytokine IL-5 may confer advantages in the
treatment of allergic inflammation.

Effects on adhesion molecules and transcription fac-
tors. Rupatadine produced a dose-dependent inhibition
of neutrophil adhesion molecule expression (CD18 and
CD11b) following stimulation with PAF (49). The effect
was more pronounced for CD11b (~75% inhibition with
rupatadine 10 uM) than for CD18 (~20% inhibition with
rupatadine 10 uM).

It is generally accepted that most of the anti-inflam-
matory effects of antihistamines are produced via hista-
mine Hj-receptor dependent pathways although
additional anti-allergic and anti-inflammatory effects are
well documented in the literature (8, 31, 57). The role
played by the Hj-receptor in relation to the additional
effects of antihistamines remains controversial and an
action on transcription factors such as NF-kB and AP-1
cannot be ruled out (58). Indeed, rupatadine was reported
to inhibit NF-kB activity induced by histamine in a
HUVEC cell line and it also inhibited an increase in NF-
kB activity induced by an over-expression of histamine
Hj-receptors in a CHO cell line. These effects were
paralleled by reductions in IL-6 and IL-8 production
which are both regulated by NF-xB (Table 4; 55).

In a study involving human alveolar epithelial cells
rupatadine inhibited NF-kB and AP-1 activities induced
by histamine via its H;-receptor, and in this regard it was
similar to other antihistamines such as desloratadine and
levocetirizine. In this model, rupatadine and deslorata-
dine, but not levocetirizine, were able to inhibit NF-xB
activity independently from histamine and the H;-recep-
tor, but only rupatadine was able to inhibit AP-1 activity
independently from H;-receptor pathways (58).

Conclusions

1 Various pharmacological studies have confirmed that
rupatadine is a powerful selective antagonist of the
histamine H-receptor which, unlike other antihista-
mines such as loratadine and levocetirizine, also
produces specific and dose-dependent inhibition of
PAF receptors.

2 Indeed, rupatadine was found to be a competitive
inhibitor of PAF receptors at submicromolar con-
centrations and this corresponded with dose-depen-
dent activity in animal models such as PAF-induced
wheal formation in dogs.

3 Augmenting these classic anti-inflammatory proper-
ties, rupatadine has also been shown to inhibit other
potential inflammatory processes/mediators such as
mast cell degranulation (provoked by both immuno-

Rupatadine in allergic rhinitis and chronic urticaria

logical and nonimmunological stimuli), eosinophil
and neutrophil chemotaxis, cytokine (IL-5, IL-6, IL-8,
GM-CSF, and TNF-a) production and neutrophil
adhesion molecule (CD11b and CD18) expression.

4 Based on these findings rupatadine is an antihista-
mine, which possesses a broader profile of anti-
inflammatory effects; inhibiting both inflammatory
cells and a range of mediators involved in the early-
and late-phase inflammatory responses.

5 It has been suggested that antihistamines with a wider
range of anti-inflammatory/anti-allergic properties
will provide better symptomatic relief in disorders
such as allergic rhinitis and chronic urticaria.

6 It will be interesting to see if the pharmacological/
immunological evidence reported for rupatadine
translates into long-term clinical benefits in patients.

What is the evidence supporting the potency and clinical
efficacy of rupatadine, and what data are available
regarding the speed of onset of action of this newer
antihistamine?

Background

The efficacy of once-daily oral rupatadine in the man-
agement of allergic rhinitis and chronic urticaria in
adolescents and adults (aged >12-65 years) has been
evaluated in a broad range of well-controlled clinical
trials including:

1 Dose-ranging studies (2.5-20 mg once daily).
2 Placebo-controlled studies.
3 Comparative studies with other antihistamines.

All of the trials were appropriately designed to reduce
errors that may be caused by variation or bias (they were
randomized, double-blind, parallel group, multicentre
comparisons and usually included a placebo group), with
the exception of the open clinical trial of Mion et al. (59).
Based on standards applied to the evaluation of the
validity and quality of clinical data (see Appendix) the
majority of trials with rupatadine represent well con-
trolled level 2 evidence.

The patient populations were generally well-defined
and appropriate for the scientific/medical question being
addressed and the following characteristics were required:

1 Only adult and adolescent patients aged >12—65 years
were included.

2 SAR: >2-year history of moderate-to-severe SAR
caused by pollens PAR: >2-year history of moderate-
to-severe PAR caused by an allergen CIU: clinical
manifestations of urticaria for at least 6 weeks

3 For SAR/PAR/chronic urticaria, all patients were
required to be suffering an acute attack (SAR/PAR; a
score of =5 for nasal symptoms; CIU a score of >2,
which is indicative of moderate pruritus).
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4 For SAR/PAR a positive skin prick test at study
entry or within the previous 12 months, and/or a
positive radioallergosorbent test.

The majority of clinical trials involving patients with
allergic rhinitis used the older classification system,
which categorized patients as suffering from SAR or
PAR based on the season of exposure. However, a small
number of studies/analyses have been published which
classified patients according the newer ARIA criteria
(1, 8, 9) for intermittent and persistent rhinitis and these
will be discussed separately. In addition, a number of
trials have been published assessing the efficacy and
tolerability of rupatadine in patients with CIU. Again,
these used the more traditional classification system
based upon the idiopathic nature of chronic urticaria,
whereas using current EAACI recommendations, they
would be categorized under the sub-grouping of ‘spon-
taneous urticaria’.

Much of this clinical data has been reviewed elsewhere
(28-30) and these systematic reviews have highlighted
the broad range of activity of rupatadine and confirmed
its efficacy and excellent tolerability when used in the
management of allergic disorders. In this section, we will
augment earlier findings with more recently published
clinical data on allergic rhinitis and chronic urticaria,
and we will address a specific clinical question related to
the rapidity of the onset of action of rupatadine. The
time to symptom relief is an important consideration for
patients, in terms of improving their general well-being
and QoL, enabling them to return to normal daily
routines/work.

Seasonal allergic rhinitis

Clinical studies with rupatadine in patients with moder-
ate-to-severe SAR are summarized in Table 5. In a series
of dose-ranging, placebo-controlled trials rupatadine 2.5-
20 mg once daily was clearly more effective than placebo
in alleviating nasal and ocular symptoms of SAR in a
dose-dependent manner (28, 60, 61). Overall, however,
the 10 and 20 mg dosages were the most effective and
there was little to choose between them in terms of
symptom relief and patient/investigator global ratings.
This was confirmed in a pooled analysis involving 1368
patients with moderate-to-severe SAR who were treated
with rupatadine 2.5-20 mg once daily (61). The main
finding of this study confirmed the efficacy of rupatadine
in reducing mean daily total symptom scores (mDTSS),
and covariate analysis found no age- or sex-related
differences.

Based on a balance of symptom relief, patient and
investigator preference, and tolerability/safety, rupata-
dine 10 mg once daily was chosen as the preferred option
and this is now the recommended adult starting-dosage.
However, it should be noted that there was a trend
towards faster symptom relief with rupatadine 20 mg
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after 1-week treatment (29) and this point will be
discussed in more detail in the section, Fast onset of
action of rupatadine.

In well-controlled comparative studies involving other
antihistamines, rupatadine was shown to be at least as
effective as drugs such as cetirizine, ebastine, loratadine,
and desloratadine in relieving nasal and ocular symptoms
in patients with SAR (Table 5). Overall, the various
antihistamines produced similar high levels of symptom-
atic relief in SAR, although the following differences were
observed:

1 In a per-protocol analysis rupatadine 10 and 20 mg
once daily were significantly more effective than
loratadinel0 mg once daily in improving mDTSS
(P = 0.03; Fig. 5) and a number of secondary effi-
cacy variables such as the maximum daily symptom
score (DSS,ax), investigator clinical symptom scores
(CSS) for sneezing and nasal itching, and change in
total CSS from baseline to day 14 (62).

2 After 7 days’ treatment both investigator global
assessment (P = 0.02) and absence of running nose
(P = 0.03) were significantly better with rupatadine
10 mg once daily than with cetirizine 10 mg once
daily. This is indicative of a faster onset of action
with rupatadine (63).

3 Rupatadine 10 mg once daily significantly reduced
mDTSS compared with placebo whereas the
improvement produced by ebastine 10 mg once daily
did not reach statistical significance. Furthermore,
rupatadine improved four symptoms of SAR com-
pared with placebo whereas ebastine only improved
two individual symptoms (64).

Two well-designed (randomized, double-blind, placebo-
controlled, crossover) clinical trials in patients with SAR
employed objective measures for assessing changes in
disease severity/symptomatology during treatment with
rupatadine. Valero et al. (65) used acoustic rhinometry to
measure airways obstruction following nasal allergen
challenge in 30 patients with SAR. At 2-h postchallenge
nasal volume was reduced 18.6% in the placebo group vs
9.8% in the group that had been pretreated with
rupatadine 10 mg once daily for 3 days. This represents
a 47% (P < 0.05) decrease in airways caliber in patients
pretreated with placebo.

Similar benefits were reported by Stuebner et al. (46) in
a group of 45 patients with SAR pretreated with
rupatadine 10 mg once daily or placebo for 8 days before
undergoing 6-h allergen exposure in a Vienna Challenge
Chamber. The results of this study are presented in Fig. 6
Rupatadine was not only very effective in relieving nasal
and ocular symptoms, it was also very well-tolerated and
had a rapid onset of action as indicated by statistically
lower total nasal symptom scores (TNSSs) starting from
the first time of assessment (15-min postexposure) com-
pared with placebo (46).
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Table 5. Summary of clinical trials with rupatadine (Rup) in patients aged 1265 years with seasonal allergic rhinitis (SAR)

Study design

and level of

Treatment No of patients Duration evidence® Results and conclusions Reference
Dose-ranging studies
Placebo od 50 2 weeks m, r, db, pg Both mDTSS and DTSS,.x Were significantly lower (P < 0.05) with (60)
Rup 10 mg od 54 Level 2 Rup 10 and Rup 20 compared with placebo. Also, patient global
Rup 20 mg od 45 ratings were significantly better with Rup 10 (P = 0.031) and Rup 20

(P =0.008). There were no significant differences between Rup 10

and Rup 20.
Placebo od A total of 392 2 weeks m, 1, db, pg All doses of Rup were significantly better than placebo in alleviating (28)
Rup 2.5 mg od patients were Level 2 symptoms based on mDTSS scores. Rup 20 was consistently the
Rup 5 mg od treated optimal dosage in terms of improvement in symptom scores while
Rup 10 mg od Rup10 was better in terms of investigator and patient global scores.
Rup 20 mg od
Placebo od 205 2 weeks Pooled analysis Compared with placebo all doses of Rup produced significant (61)
Rup 2.5 mg od 76 m, r, db, pg reductions in mDTSS: placebo (0.96); Rup 2.5 (0.8, P = 0.0012); Rup
Rup 5 mg od 79 Level 2 5(0.77, P=0.0003); Rup 10 (0.75, P < 0.0001); Rup 20 (0.71,
Rup 10 mg od 541 P < 0.0001). Rup 10 and Rup 20 were equally effective and there
Rup 20 mg od 467 were no sex- or age-related differences.
Comparisons with other antihistamines
Rup 10 mg od 124 2 weeks m, r, db, pg mDTSS was significantly reduced to the same score at the end of (63)
Cet 10 mg od 117 Level 2 treatment (0.7) in the Rup and Cet groups. After 7 days the

investigator global assessment (93% vs 84%; P = 0.022) and

absence of runny nose (81% vs 69%; P = 0.029) both favored Rup

suggesting a possible faster onset of action.
Placebo od 81 2 weeks m, 1, db, pg mDTSS was reduced by a greater extent with Rup (33%) than with (64)
Rup 10 mg od 79 Level 2 placebo (13%; P < 0.005) and Eba (22%; NS). Rup also produced
Eba 10 mg od 83 greater improvement in individual symptoms (e.g. sneezing, nasal

itching, and watery eyes) than Eba.
Rup 10 mg od 112 2 weeks m, r, db, pg, In a per-protocol analysis mDTSS was significantly lower in the (62)
Rup 20 mg od m Level 2 groups treated with Rup 10 (0.85) and Rup 20 (0.80) compared
Lor 10 mg od 116 with Lor 10 (0.92) (P = 0.03). The difference was not statistically

significant using an intention-to-treat analysis. Overall, based on a

balance of efficacy and safety Rup 10 may be a better choice

than Rup 20 or Lor 10.
Rup 10 mg od 331 in total 2 weeks m, r, db, pg Rup 10, Rup 20 and Lor produced similar improvement in mDTSS. (28)
Rup 20 mg od Level 2 Regarding individual symptom scores the results were similar for the
Lor 10 mg od 3 treatments although they were generally better for Rup 20, the

difference occasionally reaching statistical significance.
Rup 10 mg od 359 in total 4 weeks m,r,db, pg Rup 10 and Des 5 were both significantly superior to placebo (29)
Des 5 mg od Level 2 in improving mDTSS (both P < 0.001).
Comparisons with placebo
Placebo 30 3 days r, db, co Using acoustic rhinometry to objectively measure nasal congestion, (65)
Rup 10 mg od Level 2 Rup 10 was associated with significantly lower blockage in nasal

airway caliber following allergen challenge than placebo

(30%; P < 0.05).
Placebo 45 8 days r, db, co Using a 6-h allergen exposure in the Vienna Challenge Chamber (46)
Rup 10 mg od Level 2 subjective single and composite nasal and non-nasal symptoms

were consistently significantly and statistically less severe with
Rup 10 than placebo from 15 mins to the end of the 6 h test.

m, multicentre; r, randomized; db, double-blind; pg, parallel groups; co, crossover; od, once daily; mDTSS, mean daily total symptom score; DTSS,.x, maximum DTSS; Cet,

cetirizine; Des, desloratadine; Eba, ebastine; Lor, loratadine.
* See Appendix.

Perennial allergic rhinitis

Clinical studies with rupatadine in patients with moder-
ate-to-severe PAR are summarized in Table 6 In these
well-controlled trials rupatadine 10 and 20 mg once daily
were significantly more effective than placebo in produc-

ing symptomatic relief, increasing the percentage of days
during the study in which symptom scores were < 1
(PDpax1) and decreasing mDTSS (28).

Compared with other antihistamines, rupatadine was
shown to be at least as effective as drugs such as cetirizine,
ebastine, and loratadine in relieving nasal and ocular
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Figure 5. Mean total daily symptom scores (mTDSS) in the per
protocol (PP) and intention-to-treat (ITT) populations of 339
seasonal allergic rhinitis patients treated with rupatadine (Rup)
10 mg (n = 112) or 20 mg (n = 111), and loratadine 10 mg
(n = 116) for 2 weeks. *P = 0.03 vs loratadinel0 mg (adapted
from Saint-Martin et al. 2004; 62).

symptoms in patients with PAR (Table 6). Overall, the
various antihistamines produced similarly high levels of
symptomatic relief in moderate-to-severe PAR, although
some differences were observed:

1 Rupatadine 10 or 20 mg once daily and loratadine
10 mg once daily were equally effective in improving
PD,,.x1 and decreasing mDTSS. Relief of individual
symptoms favored rupatadine, and the patients’
impression of overall efficacy (good or excellent
improvement) showed that both dosages of rupat-
adine were significantly better than placebo whilst
loratadine was slightly worse than placebo (28).

2 In a similarly designed clinical trial, rupatadine 10 mg
once daily and ebastine 10 mg once daily produced
equivalent symptomatic relief as assessed by PDy,ax1
and mDTSS scores, and both antihistamines were
significantly superior to placebo (28).

3 Rupatadine 10 and 20 mg once daily and cetirizine
10 mg once daily all significantly increased PD ., to
a greater extent than placebo. Rupatadine 20 mg

appeared to have the greatest effect on symptom relief
based on the consistently higher levels of statistical
significance vs placebo (28).

Perez et al. (61) published a pooled analysis involving 708
patients with moderate-to-severe PAR who were treated
with rupatadine 10 or 20 mg once daily, or placebo. The
main finding of this study confirmed the efficacy of
rupatadine in increasing PD,,.,; to a significantly greater
extent with rupatadine 10 mg (45.1%, P = 0.001) and
20 mg (47.2%, P < 0.0001) compared with placebo
(33.9%). Furthermore, covariate analysis found no age-
or sex-related differences.

Patients classified according to ARIA criteria for allergic rhinitis

As noted in the introduction, the definition and classifi-
cation of allergic rhinitis underwent a major change in
2001 following the publication of the ‘ARIA’ workgroup
report (1, 8, 9). A small number of studies/analyses have
assessed the clinical efficacy and tolerability of rupatadine
in patients who met the newer ARIA classification for
PER and the results are summarized in Table 7.

Persistent allergic rhinitis. . Three studies have been
reported evaluating the efficacy of rupatadine in patients
with PER (Table 7). Roger et al. (66) investigated the
longer-term efficacy (12 months) and impact on QoL of
rupatadine 10 mg once daily in patients with persistent
PER following a 1-month, double-blind, placebo-con-
trolled clinical trial. Quality of life was assessed using the
Rhinoconjunctivitis Quality of Life Questionnaire
(RQLQ). During the double-blind phase of this trial the
domains of sleeping, ocular symptoms and emotions were
all significantly improved by rupatadine compared with
placebo. Overall, RQLQ scores continued to significantly
improve from baseline values (P < 0.0001) over the
6- and 12-month treatment periods.

Mean scores
w
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Figure 6. Mean total nasal symptom scores after allergen exposure in the Vienna Challenge Chamber following pretreatment with placebo
or rupatadine in a randomised, double-blind, crossover study involving 45 patients with a history of seasonal allergic rhinitis. *P < 0.01;
**P < 0.001. (From Stuebner et al. 2006; (46) reprinted with permission from the American College of Allergy, Asthma and Immunology).
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Table 6. Summary of clinical trials with rupatadine (Rup) in patients aged >12 years with a history of perennial allergic rhinitis (PAR) (28)

Study design and

Treatment No of patients Duration level of evidence® Results and conclusions

Dose-ranging study

Placebo 245 in total 4 weeks m, 1, db, pg Rup 10 and Rup 20 were significantly superior

Rup 10 mg od Level 2 to placebo in improving Pd..«. A dose response

Rup 20 mg od relationship was not observed in this trial.

Comparisons with other antihistamines

Placebo 273 in total 4 weeks m, r, db, pg Rup 10, Rup 20 and Cet 10 all significantly increased Pdmax1

Rup 10 mg od Level 2 compared with placebo with Rup 20 having the greatest

Rup 20 mg od effect. Similarly, individual symptom scores during active

Cet 10 mg od treatment were superior to those recorded on placebo (P < 0.001).
Placebo 219 in total 4 weeks m, 1, db, pg Both Rup 10 and Eba 10 were associated with significantly

Rup 10 mg od Level 2 increased Pdyay and significantly decreased mean DTSS

Eba 10 mg od compared with placebo.

Placebo 283 in total 4 weeks m, r, db, pg Rup 10 (48.7%) Rup 20 (50.4%) and Lor 10 (48.6%) all increased Pdaxi
Rup 10 mg od Level 2 more than placebo (34.1%). Only the increase with Rup 20 reached
Rup 20 mg od statistical significance. All active treatments reduced mean DTSS
Lor 10 mg od score statistically significantly (P < 0.05) compared with placebo.

Rup produced better control of individual symptoms than Lor and
it also was associated with higher scores for patient global impression.

m, multicentre; r, randomized; db, double-blind; pg, parallel groups; od, once daily; Pd..x1, the % of days on which the most severs symptom score was < 1; mDTSS, mean daily

total symptom score; Cet, cetirizine; Eba, ebastine; Lor, loratadine.
* See Appendix.

Table 7. Summary of clinical trials with rupatadine (Rup) in patients with persistent allergic rhinitis (PER) classified according to ARIA criteria

Study design
and level

Treatment No of patients Duration of evidence® Results and conclusions References
Rup 10 mg od 167 2 weeks m, 0 Rup 10 significantly (P < 0.001) reduced nasal symptoms such as rhinorrhoea, (59)

nasal itching, sneezing, nasal congestion, and total nasal symptoms.

The positive effects usually commenced on days 1 or 2 of treatment.
Placebo 320 in the db study 12 months ~ m, r, db, pc, During the 1-month db phase based on findings from RQLQ, Rup 10 significantly (66)
Rup 10 mg od and 92 in the 4 weeks improved the domains of sleeping, ocular symptoms, and emations compared

1-year study then m, with placebo. RQLQ overall scores were significantly (P < 0.001) improved
o Level 2 by Rup 10 at 6 and 12 months.
Long-term therapy with Rup 10 mg was effective in alleviating symptoms

and improving QoL.
Placebo 185 12 weeks m, r, db, pg After 12 weeks treatment Rup 10 significantly reduced TSS compared with (67)
Rup 10 mg od 175 Level 2 placebo (48% vs 39%; P < 0.001). The difference between Cet and placebo
Cet 10 mg od 183 was not statistically significant. The onset of action for Rup was on day 2

(Rup vs Placebo; P =0.013). Both Rup and Cet were superior to placebo in
improving secondary end points such as 4 and 8 week TSS, sneezing, and
nasal pruritus and Rup also improved nasal discharge. QoL as measured
by RQLQ was significantly improved from baseline with Rup and Cet
compared with placebo after 12 weeks treatment.

m, multicentre; r, randomized; db, double-blind; pg, parallel groups; o, open; od, once daily; TSS, total symptom score; QolL, quality of life; RQLQ, Rhinoconjunctivitis Quality of

Life Questionnaire; Cet, cetirizine.
* See Appendix.

Fantin et al. (67) compared rupatadine 10 mg once
daily with cetirizine 10 mg once daily in a large multi-
centre, double-blind, placebo-controlled clinical trial
involving 543 patients with moderate-to-severe PER.
After 12 weeks’ treatment, the change in total symptom
scores (TSS) from baseline was significantly lower with
rupatadine compared with placebo (P < 0.01) whereas
the reduction with cetirizine did not achieve statistical

significance. Both rupatadine and cetirizine were signi-
ficantly better than placebo with regards improvement in
secondary variables such as 4- and 8-week TSS, nasal
pruritus and sneezing, and rupatadine was also better
than placebo in reducing total nasal symptoms and nasal
discharge. In addition, and compared with placebo,
rupatadine produced significantly greater improvements
in total RQLQ and in most of the individual domains
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(activities, sleep, nasal symptoms, and ocular symptoms).
Similar improvements in QoL were documented for
cetirizine. Again, in this clinical trial, rupatadine was
shown to have a rapid onset of action with TSS reduced
to a significantly greater extent than placebo after only
2 days (P < 0.05).

In an open, multicentre trial involving 167 patients
with moderate-to-severe persistent PER in Brazil, Mion
et al. (59) found that rupatadine 10 mg once daily for
14 days provided significant symptomatic relief on days 7
and 14 for rhinorrhoea, nasal itching, sneezing, nasal
congestion and total nasal symptoms. Patient assessments
of symptom severity from days 1 to 2 onwards were also
significantly reduced by rupatadine.

Chronic idiopathic urticaria

The efficacy of rupatadine has recently been evaluated in
two clinical trials and one pooled analysis in patients with
moderate-to-severe CIU (Table 8). The term CIU has
been extensively used in the literature, but the symptom-
atology would now come under the subheading of
‘spontaneous urticaria’ according to recent EAACI rec-
ommendations (22, 23).

In the most recent and largest trial to date, Gimenez-
Arnau et al. (68) compared rupatadine once daily with
placebo in a randomized, double-blind trial of 6-week
duration. Rupatadinel0 and 20 mg reduced mean pru-
ritus severity (MPS) scores (from baseline) by 57% and
63%, compared with 44% for placebo at 4 weeks (the
primary outcomes measure). This beneficial effect was
evident from week 1 and was maintained throughout the
6-week trial at which time MPS scores were reduced by
59% (R 10 mg), 66% (R 20 mg) and 49% (placebo).
Importantly, there was a clear difference in favor of

rupatadine 10 and 20 mg over placebo (P = 0.013 and
P < 0.0001, respectively) after the first dose, highlight-
ing its fast onset of action. Rupatadine also produced
significant improvements in secondary outcomes such as
mean number of wheals (MNWs; week 4) and mean
TSS (calculated as the sum of MPS and MNW on weeks
4 and 6) compared with placebo. Quality of life, as
determined by the Dermatology Life Quality Index
(DLQI), demonstrated that both dosages of rupatadine
significantly improved all but one of the individual
DLQI subdomains after 2 weeks’ treatment, compared
with placebo. These results suggest that rupatadine
provides rapid and meaningful QoL benefits in patients
with CIU.

In an earlier phase 2 clinical trial rupatadine at dosages
of 5, 10, and 20 mg once daily was compared with
placebo over a period of 4 weeks (69). Rupatadine 10 and
20 mg significantly reduced MPS scores by 62%
(P < 0.05) and 72% (P < 0.001), respectively, from
baseline values. These decreases were significantly
(P < 0.05) greater than the 46% reduction produced by
placebo. Rupatadine 5 mg once daily reduced MPS score
by 52% vs baseline and this effect was not statistically
different from that achieved by placebo. The evaluation
of weekly MPS scores indicated that rupatadine de-
creased pruritus in a dose- and time-dependent manner
(Fig. 7) The improvement in MPS was mirrored by a
linear reduction in the MNWs which were 30%, 34%,
45%, and 58% for placebo and 5, 10, and 20 mg
rupatadine, respectively. Whilst these improvements did
not reach statistical significance there was a tendency for
a time-dependent effect as shown by the suppression of
wheals on weeks 3 and 4, with a significant suppression in
MNW by about 60% in patients treated with rupatadine
20 mg. Both rupatadine 10 and 20 mg significantly

Table 8. Summary of clinical trials with rupatadine (Rup) in patients aged 12-65 years with a history of chronic idiopathic urticaria (CIU)

No of Study design and
Treatment patients  Duration level of evidence® Results and conclusions References
Placebo 69 4 weeks  m, r, db, pg Rup 10 and Rup 20 significantly (P < 0.05) reduced pruritis severity (from baseline) by a (69)
Rup 5 mg od 68 Level 2 greater amount than placebo (63% vs 72% vs 46%, respectively). This was mirrored
Rup 10 mg od 73 by a linear reduction in the mean number of wheals: 30%, 34%, 45%, and 58% for
Rup 20 mg od 67 placebo, Rup 5, Rup 10, and Rup 20 respectively. Mean TSS were significantly
improved by Rup 10 and Rup 20 compared with placebo. Patient and investigator
global assessments of efficacy significantly favored all doses of Rup.
Placebo m 6 weeks  m, r, db, pg Rup 10 and Rup 20 significantly (P < 0.05 and P < 0.001) reduced pruritus severity (68)
Rup 10 mg od 110 Level 2 (from baseline) by a greater amount than placebo (59% vs 66% vs 49%). Rup also
Rup 20 mg od 108 produced significant improvements in secondary outcomes such as mean TSS, mean
number of wheals and measures of Qol. There were no significant differences between
Rup 10 and Rup 20 in terms of efficacy and given its better tolerability profile
Rup 10 is the preferred dosage.
Placebo 182 4 weeks  Pooled data, Rup 10 and Rup 20 significantly (P < 0.01 and P < 0.001) reduced pruritus severity (70)
Rup 10 mg od 186 m, r, db, pg (from baseline) by a greater amount than placebo (38% vs 42% vs 24%) after
Rup 20 mg od 179 Level 2 only 12 h. This effect was maintained after 7 days of treatment and throughout

the study (4 weeks).

m, multicentre; r, randomized; db, double-blind; pg, parallel groups; od, once daily; TSS, total symptom score; Qol, quality of life.

* See Appendix.
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Figure 7. Percentage change in mean pruritus score (MPS) with
time in patients with moderate-to-severe chronic idiopathic
urticaria treated with placebo (Pbo; n = 69), or rupatadine
(Rup) 5mg (n = 68), 10 mg (n = 73), or 20 mg (n = 67) for
4 weeks. *P < 0.05 vs placebo; ***P < (0.0001 vs placebo.
(Adapted from Dubertret et al. 2007; 69).

reduced mean TSS from baseline values to a much greater
extent than placebo (55% and 66% vs 39%, respectively;
P < 0.05 for both dosages vs placebo). Overall clinical
response and global CIU assessments (investigator and
patient), interference with sleep and performance of daily
activities, all improved with rupatadine 10 and 20 mg.

The pooled analysis performed by Gimenez-Arnau
et al. (70) highlighted the rapid onset of action
rupatadine 10 and 20 mg compared with placebo (see
section Fast onset of action of rupatadine) and con-
firmed the significant improvement in MPS scores after
7 days and throughout the 4-week study period. A
complete responder analysis of this data again showed
that rupatadine 10 and 20 mg were significantly superior
to placebo in terms of different responder criteria such as
the percentage of patients achieving a 50% improvement
in symptom scores, the percentage of patients achieving a
75% improvement and the percentage of patients
achieving a result better than the lower confidence limit
for the mean (LCLM) for placebo. In the LCLM
analysis rupatadine 20 mg produced a greater improve-
ment in all scores with statistically significant differences
observed for a 75% reduction in MPS and mean TSS
compared with rupatadinel0 mg (71). These results
support the use of higher dosages of rupatadine in
patients with chronic urticaria.

Fast onset of action of rupatadine

From the patient’s perspective, rapid relief of symptoms
and the return to a ‘normal’ life would be an ideal
property for medicines used to treat allergic rhinitis and
chronic urticaria. Interestingly, in clinical trials with

Rupatadine in allergic rhinitis and chronic urticaria

rupatadine many groups reported its fast onset of action
in patients with seasonal rhinitis (46, 63, 64), perennial
rhinitis (28), persistent rhinitis (59, 67), and CIU (68, 69).
This is consistent with the pharmacokinetic profile of
rupatadine, which was shown to be rapidly absorbed with
peak plasma concentrations being attained in <1 h (see
Table 1).

Examples of specific data relating to the onset of
antihistaminic activity and symptom relief include:

1 In the Vienna Challenge Chamber rupatadine sig-
nificantly (P < 0.01) reduced mean TNSSs
compared with placebo from the very first evalua-
tion at 15 min after challenge (Fig. 5). This very
rapid response compared favorably with results for
other antihistamines such as loratadine and levoce-
tirizine that had previously been tested in this system
(46).

2 Compared with cetirizine, rupatadine produced sig-
nificantly greater improvement in the symptom of
runny nose (P = 0.03) and was ranked better by
investigators (P = 0.02) after 7 days’ treatment
leading Martinez-Cocera et al. to suggest that it
might have a faster effect (63).

3 In patients with PER, rupatadine relieved symptoms
(as indicated by reduced TSS or patient diary records)
from as early as the first or second day of treatment
(59, 65, 67).

4 In patients with moderate-to-severe CIU rupatadine
10 and 20 mg both significantly improved MPS
(P = 0.013 and P < 0.0001, respectively) com-
pared with placebo within 24 h of taking the first
dose, which is indicative of a fast onset of action
(68).

Figure 8 highlights the findings from a formal analysis of
pooled data from 2 double-blind placebo-controlled
studies involving a total of 582 patients with CIU, which
assessed the time point at which rupatadine 10 and 20 mg
did produce significant relief of pruritus and number of
wheals. The results of this study clearly showed that both
dosages of rupatadine administered once daily rapidly
relieved pruritus (which is the most troubling symptom
associated with chronic urticaria (70). Statistically signif-
icant relief of pruritus was achieved within 12 h of
administration of the first dose compared with placebo
and baseline MPS scores.

Conclusions

1 Clinical trials with rupatadine have clearly shown
that it is an effective and well-tolerated treatment for
allergic rhinitis and CIU.

2 Rupatadine has a fast onset of action, producing
rapid symptomatic relief.

3 It also has an extended duration of clinical activity,
which allows once-daily administration.
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Figure 8. Reduction in mean pruritus score (MPS) and mean
number of wheals (MNWSs) 12- and 24-h after treatment with
placebo, and rupatadine (Rup) 10 and 20 mg once daily in a
pooled analysis involving 582 patients with chronic idiopathic
urticaria. *P < 0.01 and **P < 0.001 vs corresponding pla-
cebo value. (Adapted from Gimenez-Arnau et al. 2007; 70).

4 In all studies, rupatadine was significantly superior to
placebo.

5 In comparative clinical trials, rupatadine was shown
to be at least as effective as drugs such as loratadine,
cetirizine, desloratadine and ebastine in reducing
allergic symptoms in adult/adolescent patients with
seasonal, perennial or persistent allergic rhinitis.

6 Rupatadine also produced significantly greater
symptomatic relief than placebo in patients with
CIU. Clinical benefit was evident from the first day of
treatment and extended throughout the duration (up
to 6 weeks) of the various clinical trials.

What aspects of the pharmacological and clinical activity
of rupatadine impact on its long-term use in everyday life?

For any medical condition, pharmacological intervention
is aimed at curing, alleviating or preventing recurrences of
the disease, and primary end-points usually include:
prevention of mortality, reduction of future morbidity
and improvement in patient’s well-being. For patients
with rhinitis and chronic urticaria, the primary goal of
treatment is usually aimed at improving their well-being/
health-related QoL (72). Antihistamines are well-estab-
lished first-line treatment options in allergic disorders and
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consequently, it is important to understand the effect that
new compounds have on the patient; not just in terms of
symptom relief, which is clearly very important, but also
taking a more ‘holistic view’. In other words, how does
the treatment impact on everyday life? To assess this we
must address certain questions related to clinical benefits
of treatment such as:

1 How convenient is treatment with rupatadine? Is it
simple to use? What are the contraindications to its
use, if any? How effective is it?

2 How safe is rupatadine both in the short- and long-
term, and given previous experience with antihista-
mines such as terfenadine and astemizole, how does
the new product effect cardiac function/rhythm?

3 As sedation is a common side-effect associated with
many first generation antihistamines, and this nega-
tively impacts QoL by precluding patients from
undertaking tasks requiring mental alertness (driving,
operating machinery, etc), what is the evidence con-
cerning the lack of negative CNS effects?

4 And finally, are there tools available to clinicians,
which can help them assess the impact of treatment
on the well-being and QoL of patients suffering from
allergic rhinitis and chronic urticaria?

Convenience of treatment

Rupatadine fumarate is currently approved for the
treatment of SAR, PAR, and chronic urticaria in
adolescents and adults. The drug is administered orally
once daily with or without food and this represents a very
straightforward and convenient dosage schedule for all
patients. With regards to its pharmacokinetic properties,
rupatadine achieves maximal plasma concentrations very
quickly, which enables it to produce rapid symptom
relief. The drug also has an extended duration of action,
which facilitates once daily administration, and it is
thought that this results from its metabolism to active
metabolites (Table 1).

Another factor influencing convenience of administra-
tion is the potential interaction of rupatadine with other
drugs or foods. As noted in Table 1 rupatadine is
metabolized via microsomal pathways involving cyto-
chrome P450 isoenzyme 3A4 (CYP3A4) and it might
potentially interact with drugs/foods that are metabolized
via the same system (e.g. ketoconazole, erythromycin,
fluoxetine, grapefruit juice). Pharmacokinetic studies
involving rupatadine and these agents have been under-
taken and reviewed elsewhere (28-30) with the following
main findings:

1 Ketoconazole 200 mg once daily for 7 days inhibited
both the presystemic and systemic metabolism of
rupatadine 20 mg once daily, resulting in a 10-fold
increase in the systemic exposure of rupatadine but
less exposure to its metabolites. Despite this large



increase in rupatadine plasma levels no clinically
relevant changes in ECG parameters, QTc interval,
laboratory tests, vital signs, or adverse events were
observed (28-30).

2 Erythromycin 500 mg three times daily for 7 days
reduced the presystemic metabolism of rupatadine
20 mg once daily increasing its systemic exposure
two- to three-fold. However, erythromycin had little
impact on elimination half-life or on the metabolites
of rupatadine (28-30).

3 In contrast, no clinically relevant alterations in
pharmacokinetic parameters were documented when
rupatadine 10 mg and azithromycin (500 mg at once
then 250 mg) were co-administered once daily for
6 days (73).

4 Similarly no clinically relevant interaction was ob-
served when therapeutic dosages of rupatadine and
fluoxetine were co-administered (29).

5 Co-administering rupatadine with grapefruit juice
resulted in a three-fold increase in systemic exposure
of the antihistamine whereas exposure to its metab-
olites was unaffected (29).

6 Systemic exposure to rupatadine was increased 23%
after food compared with taking the drug under
fasting conditions. This change appeared to be of
little clinical consequence (74).

7 Although the combination of ethanol and antihista-
mines impaired cognitive and psychomotor perfor-
mance, the effect with rupatadinel0 mg was not
significant compared with ethanol alone, and less than
that documented for cetirizine and hydroxyzine (75).

The results of these clinical studies indicate that rupat-
adine does interact with drugs and foods that are
metabolized via oxidative microsomal pathways, partic-
ularly those involving the CYP3A4 enzyme. Whilst the
interactions appear to be of limited clinical relevance, it is
prudent to avoid co-administration of this newer antihis-
tamine with drugs and foods such as ketoconazole,
erythromycin, and grapefruit juice.

Tolerability and safety

Adverse effects. Results from published phase III clinical
trials with rupatadine have recently been independently
reviewed by Picado (29) and Keam & Plosker (30) and
both concluded that the antihistamine was well-tolerated,
and at a dosage of 10 mg once daily it was not
significantly different to placebo. Picado (29) presented
data from a total of 3340 patients or healthy volunteers
who received rupatadine 10 mg (rn = 2025) or placebo
(n = 1315) during clinical trials (Table 9). Overall,
rupatadine was well-tolerated and most adverse effects
were of mild-to-moderate severity and in this analysis
somnolence was the most commonly reported adverse
effect (9.5% vs 3.4% for placebo) followed by headache
(6.8% vs 5.6%) and fatigue (3.3% vs 2.0%).

Rupatadine in allergic rhinitis and chronic urticaria

Table 9. Most common treatment-related adverse events reported during clinical
trials involving patients treated with rupatadine 10 mg once daily (n = 2025) or
placebo (n = 1315) (29)

Placebo-treated
patients (n = 1315)

Rupatadine-treated

Adverse event patients (n = 2025)

Somnolence 95 34
Headache 6.8 5.6
Fatigue 3.2 2.0
Asthenia 15 0
Dry mouth 1.2 0
Dizziness 1.0 0

In comparative clinical trials, rupatadine 10 or 20 mg
once daily was as well-tolerated as drugs such as
loratadine 10 mg (28, 62), ebastine 10 mg (28, 64), or
cetirizine 10 mg all administered once daily (28, 63, 67).

Of particular interest is a l-year open-label study
involving 120 patients with PER, and which was designed
to comply with International Conference on Harmonisa-
tion (ICH) (76) and European Medicines Agency
(EMEA) (77) guidelines for testing the safety of drugs
for long-term use. Of the recently introduced antihista-
mines rupatadine is one of the first to have such extended
long-term safety data, and the results of this trial
confirmed its excellent tolerability, which was consistent
with findings from shorter-term clinical trials (78). There
was clear evidence that with time the incidence of adverse
effects decreased with rupatadine 10 mg once daily
(Table 10). Furthermore, no clinically relevant ECG or
laboratory changes were reported during this clinical trial.

A pooled analysis of results from clinical trials involv-
ing 617 patients with CIU demonstrated no clinically
significant difference between various dosages of rupat-
adine (Rup) and placebo (79). The most frequently
reported adverse effects were headache (placebo 2.75%;
Rup 5 mg 2.86%; Rup 10 mg 2.69%; Rup 20 mg 3.91%)
and somnolence (placebo 3.85%; Rup 5 mg 4.29%; Rup
10 mg 3.76%; Rup 20 mg 13.41%). Again, no clinically
significant ECG, laboratory or vital sign adverse events
were documented in this analysis.

Cardiac safety. Prolongation of the QTc interval on the
ECG and the development of forsades de pointes-type
arrhythmias were reported in the literature for astemizole

Table 10. Long-term (6-month and 1-year) safety data for rupatadine 10 mg once
daily used in the treatment of patients with mild-to-moderate allergic rhinitis (78)

Duration of treatment

6 months 12 months
Adverse events (AEs) (n =324, %) (n =120, %)
Patients with >1 AE 74 66
Patients with drug-related AE 204 10.8
Somnolence 7.7 5.8
Headache 6.5 0.8
Dry mouth 22 08
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and terfenadine during the 1990s, and this has led to wider
concern regarding the cardiotoxic potential of the antihis-
tamines in general (80, 81). This effect is dependent upon a
direct blockade of a specific class of potassium channel
controlling the repolarization of the cardiac action
potential and as such, it is not related to blockade of the
H-receptor and therefore not a class effect (1). Neverthe-
less, preclinical and clinical evaluation of possible cardio-
toxicity is a prerequisite for the regulatory assessment of
such drugs before they can enter the market.

Cardiac safety has been extensively assessed as part of
the clinical evaluation of rupatadine. A total of 6450 ECGs
from 4000 healthy volunteers and 2450 adult patients with
allergy have been analyzed as part of this programme (28).
Rupatadine dosages in these studies ranged from 2.5 to
80 mg either as single dose or once daily for 2—4 weeks and
were tested under a range of conditions: with or without
food; administered alone or concomitantly with alcohol,
erythromycin, or ketoconazole; and in young and elderly
healthy volunteers of both sexes. In this evaluation,
rupatadine produced no clinically relevant changes in
QT/QTc intervals despite the fact that drugs which
increase the systemic exposure of the antihistamine
(erythromycin and ketoconazole are potent cytochrome
P450 3A4 isoenzyme inhibitors) were co-administered.

More recently, the effect of rupatadine on QTc interval
was assessed in accordance with EMEA and ICH
Guidelines (ICH E14): a ‘Thorough QT/QTC study’
(82). This was a randomized, double-blind, placebo-
controlled clinical trial in 160 healthy volunteers designed
to determine whether rupatadine had a significant effect
on cardiac repolarization as assessed by QT/QTc interval
prolongation. Moxifloxacin, which is known to increase
the QTc interval, was used as a positive control in this
study and it produced the expected prolongation of QTc
duration. Importantly, rupatadine at dosages of 10 mg
(recommended) and 100 mg (10 times recommended)
daily, had no statistically or clinically significant effect on
cardiac repolarization. Furthermore, there was no gender
effect, no pharmacodynamic/pharmacokinetic relation-
ship, and no QTc outliers suggestive of an effect of
rupatadine on QTc duration.

Preclinical evaluation of the cardiovascular effects of
rupatadine has been widely reviewed elsewhere (28-30)
and also highlighted the fact that it has no clinically
relevant effects on the cardiovascular system as shown by:

1 A dose of >100 times that recommended in humans
had no effect on ECG parameters (QTc, PR or QRS
intervals), mean blood pressure (BP) and heart rate in
rats, guinea pigs and dogs (28, 29, 83). Furthermore,
rupatadine was not associated with arrhythmias or an
increased rate of cardiovascular mortality in these
studies. In guinea pigs, rupatadine did not alter ECG or
haemodynamic parameters. Likewise, loratadine did
not affect the ECG, but it was associated with signifi-
cant changes in BP and heart rate in this model (84).
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2 After oral administration of 20 mg/kg (about 100
times the therapeutic dose) there was no evidence of
selective accumulation in rat cardiac tissue (85).

3 Rupatadine and one of its main metabolites (3-hy-
droxydesloratadine) did not affect the cardiac action
potential in in vitro isolated dog Purkinje fibers at
concentrations at least 2000 times greater than the
Cnax reached after administration of a 10 mg dose in
humans (83).

4 In vitro, rupatadine concentrations required to block
human ether-a-gogo-related gene (HERG) potassium
channel or the human-cloned hKvl.5 potassium
channel expressed in a mouse L-cell line were almost
2000-fold greater than serum concentrations deter-
mined after administering rupatadine 10 mg to
human volunteers (28, 30, 86).

Lack of CNS effects

Sedation is a common side-effect associated with many
first generation antihistamines, and this negatively
impacts QoL by precluding them from undertaking tasks
requiring mental alertness (driving, operating machinery,
etc.). Antihistamines which do not cause sedation will
clearly be more advantageous.

Consistent with the selectivity of rupatadine for
peripheral Hi-receptors (see section Antihistaminic activ-
ity), CNS activity determined by EEG activity and motor
activity was unchanged in rat and murine models
following administration of intravenous doses of rupat-
adine up to 30 mg/kg and oral doses up to 100 mg/kg (37,
39). Similar results were recorded for loratadine in
these experimental studies. Furthermore, like terfenadine,
rupatadine did not potentiate pentobarbital-induced
anaesthesia in mice whereas loratadine increased sleeping
times almost three-fold (37).

In humans, psychomotor activity was not significantly
affected by rupatadine 10 or 20 mg (48). However, at
higher doses there was dose-dependent impairment, with
rupatadine 40 mg producing mild deterioration and
rupatadine 80 mg producing much more significant
impairment which was similar to that caused by hydroxy-
zine 25 mg (48). In combination with ethanol, rupatadine
10 mg did not produce greater cognitive/psychomotor
impairment compared with ethanol alone, whereas a
higher dose (20 mg) and therapeutic doses of cetirizine
(10 mg) and hydroxyzine (25 mg) did result in greater
cognitive and psychomotor decline compared with etha-
nol alone (75). Similarly, administration of rupatadine
10 mg did not result in any significant changes in mental
ability nor did it potentiate lorazepam-induced mental
impairment (87).

In a practical assessment of ‘mental alertness’ rupata-
dine 10 mg was compared with hydroxyzine 50 mg in a
placebo-controlled clinical trial in which 20 healthy
volunteers performed a car driving test (88). In various



measures of driving performance such as standard
deviation of lateral position, standard deviation of speed,
standard deviation of headway, brake reaction time and
driving quality ratings rupatadine did not differ from
placebo whereas hydroxyzine was associated with impair-
ment equivalent to that produced by a blood alcohol level
of 0.9%.

Patient well-being and QoL

There is now very little doubt that there is significant
impairment of QoL in patients with allergic rhinitis and
chronic urticaria (6, 11, 89, 90). Although generally not
life-threatening, in their severest forms, allergic disor-
ders can profoundly impact many aspects of everyday
life and patients may be affected by poor sleeping
patterns, emotional problems, impairment of physical
and mental functioning, and disturbances in daily
activities (90). In the respiratory area various studies
have demonstrated that the disease order for the
magnitude of impairment is SAR < moderate
asthma = perennial rhinitis = persistent rhini-
tis < severe asthma (89).

In patients with PER, health-related QoL was assessed
using the RQLQ (66, 67). In a 12-week study both
rupatadine 10 mg once daily and cetirizine 10 mg once
daily significantly (P < 0.05) improved total RQLQ
scores compared with placebo. Rupatadine significantly
improved the domains of ‘sleep’ (P < 0.05), ‘activities’
(P < 0.01) and ‘nasal symptoms’ (P < 0.01) compared
with placebo while cetirizine significantly improved the
domains of ‘activities’, and ‘nasal’ and ‘eye’ symptoms
compared with placebo (67). In a long-term study
rupatadine significantly improved overall RQLQ scores
compared with baseline values (P < 0.0001) following
treatment for 6 and 12 months (66). After 12 months’
follow-up the domains of ‘nasal symptoms’, ‘practical
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problems’ and ‘activities’ provided a moderate improve-
ment in QoL for patients.

In 334 patients with moderate-to-severe CIU the
impact of rupatadine 10 or 20 mg once daily for 6 weeks
on health-related QoL was assessed using the DLQI in a
placebo-controlled trial (68, 91). Rupatadine 20 mg
significantly (P < 0.005) decreased DLQI from baseline
by 26.6% after 4 weeks and 29.2% after 6 weeks. This
was associated with a significant improvement in the level
of general discomfort, compared with placebo, as deter-
mined by the change in visual analogue scores from
baseline values (68) Compared with placebo, assessment
of the individual domains of the DLQI showed that both
dosages of rupatadine significantly (P < 0.05) improved
all scores after 2 weeks of treatment except for ‘leisure’
and ‘personal relationships’ in the rupatadine 10 mg
group. Results after 4 weeks’ treatment are shown in
Fig. 9. Time-dependent analysis demonstrated progres-
sive improvement in all sub-domains with both rupata-
dine 10 and 20 mg once daily, with only isolated cases not
achieving statistical significance vs placebo.

Conclusions

1 Rupatadine is administered orally once daily with or
without food and this represents a very straightfor-
ward and convenient dosage schedule.

2 In clinical trials, it has been well-tolerated with
somnolence and headache being the most frequently
reported adverse events, and in comparative studies
no significant differences were observed between ru-
patadine and other antihistamines such as loratadine,
cetirizine, and ebastine.

3 Rupatadine has undergone long-term testing (up to 1-
year) in compliance with ICH and EMEA guidelines
and this confirmed its good tolerability.
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Figure 9. Decrease in DLQI sub-domain scores in patients with CIU treated with placebo (n = 111), rupatadine (Rup) 10 mg (110),
and 20 mg (108) for 4 weeks (adapted from Gimenez-Arnau et al. 2007; 68).
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4 Importantly, rupatadine showed no adverse cardio-
vascular effects in preclinical or extensive clinical
testing, nor negative significant effects on cognition
or psychomotor performance (including a practical
driving study).

5 Rupatadine does interact with drugs and foods that
are metabolized via oxidative microsomal pathways,
particularly those involving the CYP3A4 enzyme.
Whilst the interactions appear to be of limited clinical
relevance it is prudent to avoid co-administration of
this newer antihistamine with drugs and foods such as
ketoconazole, erythromycin, and grapefruit juice.

6 Questionnaires employed to assess the overall well-
being of patients with allergic rhinitis or CIU have
demonstrated positive and significant trends in favor
of rupatadine. These mirror findings from clinical
trials, which generally reported high patient global
rating scores.

New-generation antihistamines: the role of rupatadine in
clinical practice

From a pharmacological perspective the development of
the H,-receptor antagonists (H; antihistamines) has been a
steady evolution based on a classical receptor agonist/
antagonist model. Today we have a better understanding
of the mechanism of action of the antihistamines and they
appear to act on the Hj-receptor in a positive way
(agonistic) and they are now considered to be inverse
agonists (92-94). It is also recognized that all the histamine
receptor subtypes are G-protein-coupled receptors which
can exist in an active or inactive state that co-exist in a
reversible equilibrium. The antihistamines bind to the
receptor and stabilize it in the inactive conformation (92).

The goal of developing more effective and/or safer
antihistamines has been driven by the prominent role
played by histamine in the pathophysiology of common
disorders such as allergic rhinitis and chronic urticaria.
First-generation antihistamines were developed for their
ability to antagonize the Hj-receptor rather than a
predefined scientific attempt to modulate the allergic
process/inflammatory response, and led to the introduc-
tion of drugs such as chlorphenamine (chlorpheniramine)
and promethazine. These agents were very effective and
potent antihistamines, but they were associated with
significant adverse effects, most notably sedation and
impaired psychomotor activity (92). As a result of the
detrimental effects on performance and psychomotor
activity the focus turned to the development of ‘nonse-
dating’ antihistamines. The culmination of this research
led to the introduction of drugs such as astemizole,
cetirizine, ebastine, loratadine, mizolastine, and terfena-
dine, which had significantly reduced effects on the CNS,
and they were widely used in the treatment of rhinocon-
junctivitis and urticaria. However, in the 1990s two of the
second-generation antihistamines (astemizole and terfen-
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adine) were associated with QTc prolongation and
occasional episodes of the life-threatening torsades de
pointes. Today, the metabolites of some of the original
second-generation products have been introduced into
the marketplace (e.g. desloratadine, fexofenadine, and
levocetirizine), as they have proven much safer than the
parent compounds (loratadine, terfenadine, and cetiri-
zine, respectively) (93, 94). These have been joined by
newer antihistamines such as rupatadine which was
developed with the goal of creating a powerful H;-
blocker without CNS- or cardiotoxic side-effects.

Rupatadine is an interesting antihistamine as it is dual
antagonist, inhibiting both histamine H;- and PAF-
receptors. In preclinical pharmacological testing rupata-
dine was also shown to modulate other components of
the inflammatory process such as mast cell degranulation
(provoked by both immunological and nonimmunologi-
cal stimuli), eosinophil and neutrophil chemotaxis, cyto-
kine (IL-5, IL-6, IL-8, GM-CSF and TNF-a) production,
and neutrophil adhesion molecule (CD11b and CD18)
expression.

Clinical evaluation of rupatadine thus far has been
focussed in two clinical settings where antihistamines have
traditionally been first-line treatment options; allergic
rhinitis and chronic urticaria. In well-controlled clinical
trials in patients aged 212 years with allergic rhinitis (SAR,
PAR, or PER), rupatadine 10 or 20 mg once daily
produced significantly greater symptomatic relief than
placebo. In comparative clinical trials rupatadine was
shown to be at least as effective as drugs such as
desloratadine, loratadine, cetirizine, and ebastine in reduc-
ing nasal and ophthalmic symptoms in adult/adolescent
patients with allergic rhinitis. Rupatadine also produced
significantly greater symptomatic relief than placebo in
patients with chronic urticaria. Clinical benefit was evident
from the first day of treatment and extended throughout
the duration (up to 6 weeks) of the various clinical trials.

Allergic rhinitis and chronic urticaria are associated
with significant impairment of QoL. Importantly, in
studies which employed questionnaires to assess the
overall well-being of patients with allergic rhinitis or
chronic urticaria it was demonstrated that rupatadine
produced significant benefits compared with placebo.
These findings mirror results from clinical trials which
generally reported high patient global rating scores. A
possible contributing factor to QoL perception is how
rapidly the medication produces symptomatic relief.
Interestingly, in clinical trials with rupatadine many
groups reported its fast onset of action in patients with
seasonal rhinitis, perennial rhinitis, persistent rhinitis and
CIU. This is consistent with the pharmacokinetic profile
of rupatadine which was shown to be rapidly absorbed
with peak plasma concentrations being attained in less
than an hour.

In clinical trials rupatadine has been well-tolerated and
in comparative studies no significant differences were
observed between rupatadine and other antihistamines



such as loratadine, cetirizine, and ebastine. Extensive
clinical evaluation, including long-term studies (up to 1-
year), have confirmed the cardiovascular safety at usual
(10-20 mg once daily) and higher dosages (up to 80 mg)
of this newer antihistamine. Furthermore, it has no
significant effect on cognition, driving or psychomotor
performance at usual therapeutic doses. Rupatadine has
the potential to interact with drugs and foods that are
metabolized via oxidative microsomal pathways, particu-
larly those involving the CYP3A4 enzyme, but the
interaction appears to be of limited clinical relevance.
However, it is prudent to avoid co-administration with
drugs and foods such as ketoconazole, erythromycin, and
grapefruit juice.

In conclusion, the evolution of the antihistamine class
of drugs has resulted in the development of effective and

Rupatadine in allergic rhinitis and chronic urticaria

safer products for treating a large population of patients
who suffer from disorders such as allergic rhinitis and
chronic urticaria which have a significant negative impact
on QoL. Rupatadine is one of the most recently intro-
duced products in this class, and it has been shown to be
an effective and generally well-tolerated treatment for
allergic rhinitis and chronic urticaria. It possesses anti-
inflammatory effects in addition to dual blockade of H;-
and PAF-receptors, and the clinical relevance of these
remains to be clarified.
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Appendix

Levels of scientific best evidence as applied to data from clinical studies (adapted from Clark W, Mucklow J. Gathering and weighing the evidence. In: Panton R, Chapman S
(eds). Medicines Management. London BMJ Books and Pharmaceutical Press; 1998.

Level 1: Strong evidence from at least one systematic review.

Level 2: Evidence from randomized controlled clinical trials.

Level 3: Evidence from well-designed trials without randomization, single-group pre/postintervention, cohort, time series, or matched case control studies.

Level 4: Evidence from well-designed nonexperimental observational studies from more than one centre or research group.

Level 5: Opinions of respected authorities based on clinical experience, descriptive studies, and reports of Expert Committees.
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