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Abstract

In a review of rupatadine published in 2008, the primary focus was on its role

as an antihistamine, with a thorough evaluation of its pharmacology and inter-

action with histamine H1-receptors. At the time, however, evidence was already

emerging of a broader mechanism of action for rupatadine involving other

mediators implicated in the inflammatory cascade. Over the past few years, the

role of platelet-activating factor (PAF) as a potent mediator involved in the

hypersensitivity-type allergic reaction has gained greater recognition. Rupatadine

has dual affinity for histamine H1-receptors and PAF receptors. In view of the

Allergic Rhinitis and its Impact on Asthma group’s call for oral antihistamines

to exhibit additive anti-allergic/anti-inflammatory properties, further exploration

of rupatadine’s anti-PAF effects was a logical step forward. New studies have

demonstrated that rupatadine inhibits PAF effects in nasal airways and

produces a greater reduction in nasal symptoms than levocetirizine. A meta-

analysis involving more than 2500 patients has consolidated the clinical evidence

for rupatadine in allergic rhinoconjunctivitis in adults and children (level of

evidence Ia, recommendation A). Other recent advances include observational

studies of rupatadine in everyday clinical practice situations and approval of a

new formulation (1 mg/ml oral solution) for use in children. In this reappraisal,

we revisit some key properties and pivotal clinical studies of rupatadine and

examine new clinical data in more detail including studies that measured health-

related quality of life and studies that investigated the efficacy and safety of

rupatadine in other indications such as acquired cold urticaria, mosquito bite

allergy and mastocytosis.

Allergic diseases represent some of the most common chronic

diseases seen by general practitioners and are frequently

under-diagnosed and under-treated (1, 2). Moreover, the

prevalence of these disorders continues to increase worldwide

(3–6). Two of the most common allergic diseases, allergic rhi-

nitis and urticaria, are particularly bothersome conditions as

symptoms can disturb sleeping patterns and impact on daily

activities. In their more severe forms, allergic rhinitis and

urticaria can have a detrimental impact on the health-related

quality of life (HRQoL) of affected individuals, negatively

affecting social activities (including sport and leisure) as well

as school/work performance (7). The socio-economic burden

of chronic allergic diseases stemming from healthcare

resource consumption, lost work time and underperformance
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(presenteeism) is enormous, underscoring the need for accu-

rate diagnosis, preventive measures and effective clinical

management (7).

Allergic rhinitis represents the fifth leading chronic disease

overall in the US and the third leading chronic disease

among children aged under 18 years (8). Allergic rhinitis

often precedes the development of other highly prevalent and

costly related conditions such as asthma (9–11). Chronic urti-

caria has been estimated to occur in 0.1–3% of populations

in Europe and the US. Its worldwide lifelong prevalence is

approximately 0.5% and does not vary significantly between

different communities (12–14).
In view of the prominent role of histamine in the patho-

physiology of allergic conditions, H1-antihistamines have

long been the mainstay of treatment. Along with histamine,

numerous other inflammatory mediators are involved in the

allergic response, prompting the demand for therapeutic

agents with anti-allergic/anti-inflammatory activities in addi-

tion to antihistaminic effects (9, 15). In recent years, increas-

ing focus has been given to platelet-activating factor (PAF)

as a potential target to improve symptom control (1, 16, 17).

Current guidelines for the treatment of allergic rhinocon-

junctivitis and urticaria recommend modern second-genera-

tion H1-antihistamines, replacing first-generation compounds

for reasons of efficacy and safety (18, 19). Nevertheless, only

a few compounds such as desloratadine, levocetirizine and

rupatadine have a large body of evidence supporting their

efficacy and safety in allergic disorders (20, 21). In 2008, we

reviewed the efficacy and safety of rupatadine in the manage-

ment of allergic disorders based on an extensive literature

search (22). In this update, we will revisit some relevant ear-

lier findings and review pivotal new findings for rupatadine

in relation to PAF antagonism, clinical pharmacology, effi-

cacy and safety in adults and paediatric patients, as well as

data from observational studies in everyday practice which

evaluated the effects of rupatadine on patients’ quality of life

(QoL), daily activities and well-being.

Allergic inflammatory reaction

Knowledge of the mechanism of the allergic reaction in rhini-

tis and urticaria is essential to understanding how second-

generation H1-antihistamines work and identifying ways in

which their efficacy and/or safety can be improved. In this

regard, a short overview is provided with a focus on recent

evidence of the role of PAF in allergic disorders.

The allergic cascade is a complex immune–inflammatory

response that developed primarily to improve host protection

from environmental dangers (22). Chemical mediators that

act in concert to facilitate the allergic response can be divided

into three types: preformed granule-associated mediators (e.g.

mast cell-derived histamine and proteases); newly generated

phospholipid-derived mediators (e.g. eicosanoids and PAF);

and macromolecular chemokines and cytokines (Fig. 1) (1).

Histamine is a prominent mediator in the pathophysiology of

allergic rhinitis and urticaria. Although antihistamines were

traditionally considered to exert their effects through antago-

nism of H1-receptors, they are now understood to act on the

H1-receptor in a positive (agonist) manner and, as such, are

classed as inverse agonists (19, 23–26). As histamine is not

the only mediator involved in the inflammatory process, there

is a strengthening view that H1-antihistamines that inhibit a

broader range of inflammatory mediators may prove to be

more effective in providing symptomatic relief in both

allergic rhinitis and urticaria.

Platelet-activating factor is a lipid mediator derived from

phospholipase A2-mediated metabolism of phosphatidylcho-

line. Expression of PAF receptors and de novo synthesis of

PAF occurs primarily in mast cells, and also in platelets, neu-

trophils, monocytes, eosinophils, basophils and epithelial cells

(27). Effects attributed to PAF include platelet aggregation,

mast cell degranulation, activation of macrophages and

neutrophils, and eosinophil chemotaxis and activation (27).

In human eosinophils, PAF activates two distinct signalling

and effector pathways coupled to monomeric or dimeric
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Figure 1 Schematic representation of the allergic inflammatory cascade. Adapted from (22) with permission.
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PAF receptors on the cell membrane (Fig. 2). Depending on

which G protein is activated, PAF can induce either eosino-

phil chemotaxis or eosinophil degranulation and, indeed,

PAF is one of the most potent mediators of eosinophil che-

motaxis in the airways (28–31). The majority of data on PAF

is derived from studies in anaphylaxis (29, 32), but PAF is

also known to be involved in other airway diseases including

asthma (33) and allergic rhinitis (22).

Allergic rhinitis

Allergic rhinitis is an inflammatory disease of the nasal

mucosa mediated by IgE. Following contact with an allergen,

mast cells degranulate, releasing histamine and other media-

tors. In response to mast cell activation, numerous other

mediators are generated within minutes or hours of the

degranulation process. Certain mediators act on gland cells

to produce rhinorrhoea, others on nasal blood vessels to

induce oedema and nasal obstruction, and others on nasal

sensory nerves to induce itching and sneezing. Histamine, for

example, is instrumental in the induction of itching and

sneezing, whereas leukotrienes, prostaglandins and PAF are

the most relevant mediators for induction of oedema/nasal

obstruction.

The G-protein-coupled PAF receptor is significantly upreg-

ulated in allergic diseases (1). It is present in a wide range of

different cell types in nasal passages, particularly in inflam-

matory cells (34). With respect to allergic rhinitis, PAF

increases vascular permeability, which contributes to

increased mucous secretion and rhinorrhoea associated with

the disease. PAF also attracts and activates granulocytes

within the nasal endothelium, which exacerbates the inflam-

matory response in nasal tissues. In this regard, it was found

that, in tissue samples, granulocyte accumulation occurred

very rapidly (within 8 min of selectin translocation), a reac-

tion more consistent with PAF release than with the usual

cytokine response, which is slow and takes about 12 h to

peak (1).

Urticaria

Urticaria is characterized by itchy wheal and flare-type skin

reactions and/or angioedema. Symptoms are caused by the

release of histamine and other preformed and newly gener-

ated mediators from activated dermal mast cells (2). The

pro-inflammatory mediators include, among others, prosta-

glandins, leukotrienes, PAF, proteases, cytokines and neuro-

peptides. Together, the various mast cell mediators have

three main actions in the skin (Fig. 3) (2) as follows:

1 activation of sensory nerves (causes itch);

2 vasodilation (causes flare) and extravasation (causes

wheals and angioedema); and

3 recruitment of other cells such as neutrophils and/or mac-

rophages as well as T cells and eosinophils.

Urticaria can be spontaneous or inducible, but, irrespec-

tive of the trigger for mast cell activation, the presence of

PAF is a consistent feature. Although PAF has been shown

to induce histamine release from mast cells in human lung

and peripheral blood, it has no degranulating effect on mast

cells in human skin (31). In a study in healthy volunteers

using microdialysis, 80% of the wheal response induced by

intradermal injection of PAF was mediated by PAF itself

with no meaningful rise in histamine levels, indicating that

PAF mediates its effects on human skin by means indepen-

dent of mast cell degranulation (35). Intradermal injection

of PAF causes pain, extreme itch and development of a

wheal and flare response similar to that observed after injec-

tion of histamine or codeine (a mast cell degranulator),

although with less reflex erythema (35).

The contribution of PAF to the pathogenesis of cold con-

tact urticaria was first recognized in the 1970s (36). Some

years later, it was reported that platelet factor 4 is released

into the circulation after cold challenge in individuals with

cold contact urticaria, but not in normal volunteers (37), fol-

lowed soon after by a report describing the association

between PAF and primary acquired cold urticaria (ACU)

(38). Despite such evidence, it has taken many years to fully

recognize the contribution of PAF in the aetiology of skin

allergy responses.

Clinical pharmacology of rupatadine

Rupatadine, an N-alkyl pyridine derivative (Rupatadine; J

Uriach y Compa~nia S.A., Barcelona, Spain), is a second-gen-

eration H1-antihistamine with dual affinity for histamine

H1- and PAF receptors (22, 39). It has a broad profile of

anti-inflammatory properties through inhibition of a range of

mediators involved in the early- to late-phase inflammatory

response (22).

Pharmacodynamic properties and mechanism of action

In our previous review article, preclinical and early clinical

pharmacology studies for rupatadine were extensively

reviewed (22). The following main findings were reported:

1 Rupatadine possesses a high affinity for histamine

H1-receptors and demonstrated a marked selectivity for

cell
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Figure 2 Interaction of platelet-activating factor (PAF) with PAF

receptors on human eosinophils. BHR, bronchial hyper-responsive-

ness; G, G protein; MPA, mitogen-activated protein; PAFR, PAF

receptors; PI-3K, phosphoinositide 3-kinase; PKC, protein kinase C.

Adapted from (28, 30).
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binding to peripheral lung H1-receptors compared with

brain (cerebellum) H1-receptors following oral administra-

tion of 0.16 mg/kg to guinea pigs. As assessed by ex vivo
3H-mepyramine binding, receptor occupancy was 70% for

lung and <10% for cerebellum receptors.

2 Rupatadine is a powerful and selective high-affinity

inverse agonist of the histamine H1-receptor, which,

unlike other H1-antihistamines such as desloratadine and

levocetirizine, also produces specific and dose-dependent

inhibition of PAF receptors (Table 1).

3 Competitive inhibition of PAF receptors by rupatadine at

submicromolar concentrations corresponded with dose-

dependent activity in animal models such as PAF-induced

wheal formation in beagle dogs as well as in humans.

4 Rupatadine has been shown to inhibit other inflammatory

processes/mediators such as mast cell degranulation

(provoked by both immunological 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.

5 In patients with seasonal allergic rhinitis (SAR), rupata-

dine rapidly and significantly reduced nasal (including

nasal congestion) and non-nasal symptoms compared

with placebo following allergen exposure in the Vienna

Challenge Chamber.

6 Single doses of rupatadine 10, 20, 40 and 80 mg as well

as multiple doses of 20 or 40 mg once daily for 7 days

inhibited histamine-induced cutaneous flares in healthy

male volunteers. Both the percentage and duration of

flare inhibition increased with dosage. After multiple

doses, inhibition of cutaneous flares occurred rapidly and

remained high (70–90%).

More recently, the anti-inflammatory/anti-allergic effects of

rupatadine have been demonstrated in human mast cells trig-

gered by allergic, immune and neuropeptide stimuli. Rupata-

dine at concentrations of 10–50 lM inhibited the release of
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Figure 3 Actions of mast cell (MC)-derived pro-inflammatory medi-
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Courtesy of Prof. Marcus Maurer.

Table 1 Potency of various H1-antihistamines/PAF antagonists as

assessed by the concentration to produce 50% inhibition of plate-

let-activating factor (PAF)-induced antagonism of platelet aggrega-

tion. Adapted from (22)

H1-antihistamine

Potency relative to rupatadine*

Washed rabbit

platelets

Human platelet-rich

plasma

WEB-2086 0.085 0.16

SCH-37370 0.125 0.49

Ginkgolide-B 0.185 Not tested

Rupatadine 1 1

Loratadine 160 >290

Ketotifen >500 Not tested

Mepyramine >500 Not tested

Terfenadine >500 Not tested

*Concentration required to produce an equivalent effect to rupata-

dine.
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interleukin (IL)-6 from human leukaemic mast cells stimu-

lated by IL-1; inhibited the release of IL-8, vascular endothe-

lial growth factor and histamine from human laboratory of

allergic disease 2 (LAD2) mast cells stimulated by substance

P; and inhibited the release of IL-6, IL-8, IL-10, IL-13 and

tumour necrosis factor (TNF) from human cord blood-

derived mast cells stimulated by IgE/anti-IgE (40).

Anti-PAF properties

As reviewed previously, the anti-PAF activity of rupatadine

was demonstrated in vitro and in animal and human models

of allergic disease (22). Since then, additional evidence for a

specific anti-PAF effect has come from studies of human

mast cells and studies in human volunteers.

Alevizos et al. (41) demonstrated that rupatadine at con-

centrations of 2.5 and 25 lmol/l inhibited the PAF-induced

release of histamine, IL-8 and TNF in human cultured

LAD2 mast cells; the lack of inhibition with diphenhydra-

mine (25 lmol/l) suggested that the effect of rupatadine was

PAF specific. Elsewhere, Mu~noz-Cano et al. (42) showed that

rupatadine 5, 10 and 25 lM inhibited PAF-induced LAD2

mast cell degranulation in vitro by 40%, 53% and 46%,

respectively (P < 0.01), whereas desloratadine (1 and 10 lM)

and levocetirizine (1, 10 and 100 lM) had either no or only

mild inhibitory effects.

In a proof of concept study in human subjects, nasal prov-

ocation with PAF in nonatopic healthy volunteers and

asymptomatic patients with SAR increased the intensity of

nasal symptoms (congestion, rhinorrhoea, sneezing, itching)

and reduced nasal volume. Maximum symptomatology

occurred at 2 h postchallenge, and the dominant symptom

was nasal congestion (16). In the second phase of this study,

rupatadine 10 mg and levocetirizine 5 mg both showed a

trend compared with placebo towards reducing PAF-induced

total 4 symptoms scores (T4SS) in SAR patients, but not in

healthy volunteers. Rupatadine, but not levocetirizine, pro-

duced a significant 54% reduction compared with placebo

(P < 0.05) in the area under the curve for T4SS induced by

PAF challenge (Fig. 4) (17).

In human volunteers, a single dose of rupatadine 40 mg

(four times the recommended dose) inhibited dermal flares

induced by intradermal injection of PAF and histamine. The

effects of rupatadine were significant within 2 h, maximal at

6 h and remained statistically significant at 72 h. The anti-

PAF activity of rupatadine was confirmed by ex vivo inhibi-

tion of PAF-induced platelet aggregation (43).

Pharmacokinetic studies

The pharmacokinetic profile of rupatadine is well

established. After administration of a single oral dose in

adults, rupatadine is rapidly absorbed with a time to

maximum concentration (Tmax) of 0.75–1 h and a maximum

concentration (Cmax) of 2.3 ng/ml. The rapid absorption of

rupatadine correlates with the onset of antihistaminic and

anti-PAF activity as assessed by wheal and flare inhibition

(22, 44–46).

A population pharmacokinetic/pharmacodynamic model

has been described in which pharmacokinetic data for rupat-

adine and one of its active metabolites, desloratadine, were

incorporated and correlated with antihistaminic effects

reported in studies investigating histamine-induced wheal and

flare reactions (47). The model showed good correlation

between drug (concentration) and effect (inhibition of skin

flare areas). Overall findings confirmed a significant and sus-

tained antihistaminic effect over a 24-h dosing interval.

Rupatadine is extensively bound to plasma proteins, but is

well distributed to other tissues and not retained in the circu-

lating blood (44). Rupatadine undergoes extensive presystem-

ic hepatic metabolism via oxidative processes and

glucuronide conjugation (44). It is metabolized mainly by the

cytochrome P450 enzyme 3A4 (CYP3A4), and some of its

metabolites retain antihistaminic, but not anti-PAF, activity;

the active metabolites contribute to its long duration of

action (22). An elimination half-life (t1/2) of 4.6 h after a sin-

gle dose and 5.8 h after multiple once-daily administrations

of rupatadine has been reported (46).

The pharmacokinetics of rupatadine after a single oral

dose in children aged 2–11 years were best described by a

bicompartmental model with first-order absorption and

elimination kinetics; rupatadine clearance increased with age

(48, 49). In children, body weight-adjusted doses (2.5 mg if

weight 10–25 kg or 5 mg if weight >25 kg) provided a similar

exposure to rupatadine as that previously reported in efficacy

and safety studies in adults and adolescents (aged 12 years

and older) (48, 49). A population pharmacokinetic model

developed using data from two paediatric pharmacokinetic

studies provided similar steady state pharmacokinetic param-

eters in the 2- to 5-year and 6- to 11-year age groups, respec-

tively: 1.96 and 2.54 ng/ml for Cmax; 10.4 and 10.7 ng�h/ml

for AUC0–24; and 15.9 and 12.3 h for t1/2 (49).

Drug–drug and other forms of interactions

Given its method of biotransformation, rupatadine has the

potential to interact with drugs metabolized via oxidative

Figure 4 Area under the curve (AUC) for time course of nasal

symptoms (adjusted for baseline values at 30 min) following nasal

challenge with platelet-activating factor in patients with allergic

rhinitis pretreated for 5 days with levocetirizine, rupatadine or pla-

cebo. *P < 0.05. Reproduced from (17) with permission.
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microsomal pathways, particularly those involving the

CYP3A4 enzyme. In metabolic drug–drug interaction studies,

systemic exposure to rupatadine 20 mg increased when it was

coadministered with ketoconazole (but with no clinically rele-

vant adverse events or changes in ECG parameters) and

erythromycin (44, 50).

No interaction was observed when rupatadine was coad-

ministered with fluoxetine (a substrate of CYP2D6) or etha-

nol (44). In studies performed in healthy volunteers, no

clinically meaningful interaction was observed when rupata-

dine was coadministered with azithromycin [a gastrointestinal

P-glycoprotein (Pgp) substrate] (51) and rupatadine did not

potentiate the CNS depressant effects of lorazepam (52).

Nevertheless, as with other antihistamines, interactions with

CNS depressants cannot be excluded.

Based on the potential for drug–drug interactions, it is

recommended that rupatadine be used with caution when

coadministered with moderate CYP3A4 drug inhibitors and

avoided with potent CYP3A4 drug inhibitors such as

protease inhibitors, some macrolide antibiotics (e.g. clarithro-

mycin) and some azole antifungals (e.g. ketoconazole). In the

case of drugs metabolized mainly by CYP2D6 or substrates

of the gastrointestinal Pgp transporter, no dosage adjustment

should be necessary.

Other forms of interaction

Although the bioavailability of a single 20 mg dose of rupat-

adine was increased by about 30% under fed vs fasting con-

ditions in healthy volunteers, there was no change in Cmax

(53), and rupatadine can therefore be administered either

with or without food (54). Concomitant administration of

grapefruit juice increased by 3.5-fold the systemic exposure

of rupatadine and therefore should not be taken simulta-

neously (54).

After administration of alcohol, a 10 mg dose of rupata-

dine produced marginal effects in some psychomotor perfor-

mance tests, which were not significantly different from those

induced by intake of alcohol alone (44).

Clinical efficacy of rupatadine

In our previous review, we evaluated the efficacy of once-

daily oral rupatadine in the management of allergic rhinitis

and urticaria in adults and adolescents (22). The majority of

studies reviewed were still using older classification systems

to describe allergic disease. In the years since the review was

published, many research groups have adopted the classifica-

tion systems outlined in the Allergic Rhinitis and its Impact

on Asthma (ARIA) and European Academy of Allergy and

Clinical Immunology (EAACI)/Global Allergy and Asthma

European Network (GA2LEN)/European Dermatology

Forum (EDF)/World Allergy Organization (WAO) manage-

ment guidelines (9, 15). These newer models of disease classi-

fication have been instrumental in the ongoing clinical

development of rupatadine.

In this review, some previous pivotal data are revisited to

provide an overall perspective of the clinical efficacy and

safety of rupatadine. To maintain consistency with the

published literature, the classical terminology has been

retained when discussing these studies. The overview of piv-

otal data is augmented by more recent studies of rupatadine

in which the newer classification systems for allergic rhinitis

and urticaria were used.

Rupatadine tablet formulation is indicated for symptom-

atic treatment of allergic rhinitis and urticaria in adults and

adolescents ≥12 years; the recommended dose is 10 mg once

daily (54). Rupatadine 1 mg/ml oral solution is approved for

treatment of allergic rhinitis and urticaria in children aged

2–11 years (55).

Rupatadine in allergic rhinitis

Update and new evidence

In recognizing that the terms SAR and perennial allergic rhi-

nitis (PAR) did not adequately reflect the presentation and

clinical course of the disease, a new classification system for

allergic rhinitis was developed based on symptom duration

and disease severity (9, 56). The new system was designed to

facilitate selection of best treatment options according to

symptomatology rather than disease nomenclature (20).

Current ARIA guidelines recommend that second-genera-

tion oral or intranasal H1-antihistamines be used for treat-

ment of allergic rhinitis and conjunctivitis in adults and

children across the entire spectrum of disease duration

(intermittent to persistent) and disease severity (mild to

severe) (9, 21). Other properties that should be met by oral

H1-antihistamines used in allergic rhinitis include, among oth-

ers, additive anti-allergic/anti-inflammatory activities, rapid

onset of action, long duration of action and no evidence of

tachyphylaxis (9, 56). Rupatadine is a once-daily, long-acting,

selective H1-antihistamine with additive anti-PAF and

anti-inflammatory activities, a good safety profile and no

arrhythmogenic effects (22). As such, rupatadine fulfils ARIA

criteria for use in the treatment of allergic rhinitis (20).

Meta-analysis

A systematic review/meta-analysis examined the efficacy of

rupatadine in allergic rhinitis by pooling data on symptom

reduction from ten randomized, double-blind, placebo-con-

trolled studies involving a total of 2573 patients (57). Across

studies, rupatadine performed significantly better than pla-

cebo in reducing rhinorrhoea, sneezing, nasal itching, nasal

obstruction, and itchy and watery eyes (Table 2). The bene-

fits observed with rupatadine on instantaneous and reflective

evaluations were indicative of its rapid onset of action and

long-lasting activity, respectively, with once-daily dosing. The

meta-analytic approach provided a robust level of evidence

Ia with recommendation A for use of rupatadine in allergic

rhinoconjunctivitis.

Patients with SAR or PAR

In well-controlled comparative studies involving other H1-

antihistamines, rupatadine was shown to be at least as effec-

tive as cetirizine, desloratadine, ebastine and loratadine in

relieving nasal and ocular symptoms in patients with SAR or
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PAR (50, 58–65). Study design details and main outcomes of

these older pivotal clinical trials are summarized in Table 3

and augmented by the newer data. A more recent study com-

paring rupatadine and levocetirizine in patients with SAR

included laboratory investigations among the main efficacy

parameters (61) (Table 3). Sixty patients in total were ran-

domized to either treatment. Compared with levocetirizine,

rupatadine produced significantly greater reductions from

baseline in the total nasal symptoms score (TNSS; P < 0.001)

and serum IgE level (P = 0.004). Although both H1-antihista-

mines significantly reduced differential (P = 0.01) and abso-

lute (P = 0.009) eosinophil counts from baseline, rupatadine

was superior to levocetirizine in both instances.

Patients with PER

Rupatadine has been investigated in patients with persistent

allergic rhinitis (PER) according to the ARIA classification

system (Table 3).

An open, multicentre 2-week trial from Brazil involving

167 patients with moderate-to-severe PER provided initial

evidence that rupatadine 10 mg once daily produced

significant symptomatic relief of rhinorrhoea, nasal itching,

sneezing, nasal congestion and total nasal symptoms on days

7 and 14 of treatment (66). Symptom severity as assessed by

patients was significantly reduced by rupatadine from days 1

to 2 onwards indicating a rapid onset of effect.

Larger well-designed clinical studies of longer duration

have since confirmed that rupatadine 10 mg in adults (67)

and rupatadine 1 mg/ml oral solution in children (68) pro-

vides relevant symptomatic relief of PER. The multicentre,

double-blind, placebo-controlled clinical trial of Fantin et al.

(67) compared rupatadine 10 mg once daily with cetirizine

10 mg once daily in 543 patients with moderate-to-severe

PER. After 12 weeks’ treatment, the reduction from baseline

in the instantaneous 6 total symptoms score (i6TSS) was sig-

nificantly greater with rupatadine compared with placebo

(48% vs 39%; P = 0.008), whereas the 45% reduction

achieved with cetirizine was not statistically significant vs pla-

cebo. The mean change from baseline in the instantaneous

TNSS, including nasal blockage, was significantly better with

rupatadine 10 mg compared with placebo throughout the 12-

week treatment period. Onset of action was within the first

24 h for both rupatadine (P = 0.013 vs placebo) and cetiri-

zine (P = 0.015 vs placebo).

The efficacy and safety of rupatadine 1 mg/ml oral

solution were evaluated in a multicentre, randomized, pla-

cebo-controlled, double-blind trial involving 360 children

aged 6–11 years with PER (68). A main criterion for inclu-

sion in the study was highly symptomatic disease defined as a

total 4 symptoms score (T4SS) ≥24 on 4 days throughout the

screening period. Rupatadine dosages were 2.5 mg/day in

children weighing <25 kg and 5 mg/day in children weighing

≥25 kg. Despite a marked placebo effect, rupatadine pro-

duced significant improvement in T4SS reduction (including

nasal congestion) after 28 days (P = 0.018) (primary outcome

variable) and 42 days (P < 0.05) of treatment (Fig. 5).

Rupatadine was effective as quickly as 12 h after the first

dose, and efficacy was maintained throughout the 6-week

treatment period.

The study of rupatadine in children with PER represents

first clinical evidence in the paediatric population and dem-

onstrated that long-term therapy provided a greater benefit,

in terms of decreased disease burden and QoL (see Effect of

rupatadine on patients’ well-being and QoL), compared with

placebo (68). In the same manner, adult patients with PER

receiving 12-week continuous treatment with rupatadine

attained better symptom control (67). Together, the results

suggest that the PER patient population is likely to benefit

from prolonged treatment.

Nasal challenge studies

Two well-controlled crossover nasal challenge studies using

objective measures to assess changes in disease severity/symp-

Table 2 Effect sizes for rupatadine vs placebo on reduction of

allergic symptoms. Systematic review of 10 randomized, double-

blind, placebo-controlled studies of rupatadine in allergic rhinitis

involving 2573 patients. Reproduced from (57) with permission

Assessment

Standardized mean

difference (95% CI) P-value

Overall allergy symptoms score

Reflective �0.37 (�0.46, �0.27) <0.00001

Instantaneous �0.41 (�0.71, �0.11) 0.007

Nasal symptoms score

Reflective �0.36 (�0.48, �0.25) <0.00001

Instantaneous �0.39 (�0.61, �0.17) 0.0004

Individual nasal and ocular symptoms score (reflective)

Rhinorrhoea �0.30 (�0.41, �0.19) <0.00001

Sneezing �0.39 (�0.52, �0.26) <0.00001

Nasal obstruction �0.25 (�0.37, �0.13) <0.0001

Nasal itching �0.21 (�0.33, �0.10) 0.0003

Itchy eyes �0.29 (�0.45, �0.14) 0.0001

Watery eyes �0.25 (�0.45, �0.06) 0.01
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Figure 5 Change from baseline in total 4 symptoms scores (T4SS)

after 28 and 42 days of treatment with rupatadine 1 mg/ml oral

solution or placebo in a multicentre, randomized, double-blind study

involving 360 children aged 6–11 years with highly symptomatic

persistent allergic rhinitis: intention-to-treat analysis. Adapted from

(68).
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Table 3 Summary of clinical trials of rupatadine (RUP) in patients with allergic rhinitis

References Study design Treatment

No. of

patients

Age

(years)

Duration

(weeks) Main outcomes

Seasonal allergic rhinitis

Izquierdo

et al. (2003) (50)

m, r, db, pg RUP 10 mg od 331

in total

≥12 2 RUP 10 mg, RUP 20 mg and LOR

10 mg produced similar improvement

in mDTSS

Individual symptom scores were

similar for all three treatments

although generally better for RUP

20 mg, with the difference

occasionally reaching statistical

significance

RUP 20 mg od

LOR 10 mg od

Mart�ınez-C�ocera

et al. (2005) (58)

m, r, db, pg RUP 10 mg od 124 ≥12 2 mDTSS was significantly reduced to

0.7 in both the RUP 10 mg and CET

10 mg groups at the end of treatment

At 7 days, the investigator global

assessment of efficacy (93% vs 84%;

0.022) and absent or mild runny nose

(81% vs 69%; P = 0.029) both

favoured RUP suggesting a faster

onset of action

CET 10 mg od 117

Guada~no

et al. (2004) (59)

m, r, db, pg, pc PLC 81 ≥12 2 mDTSS was reduced by a greater

extent with RUP 10 mg (33%) than

PLC (13%; P < 0.005) and EBA

10 mg (22%; NS)

RUP 10 mg produced a greater

improvement in individual symptoms

(e.g. sneezing, nasal itching and

watery eyes) than EBA 10 mg

RUP 10 mg od 79

EBA 10 mg od 83

Saint-Martin

et al. (2004) (60)

m, r, db, pg RUP 10 mg od 112 ≥12 2 mDTSS was significantly (P = 0.03)

lower in groups treated with RUP

10 mg (0.85) and RUP 20 mg (0.80)

compared with LOR 10 mg (0.92)

in the per-protocol analysis;

the difference did not reach statistical

significance in the intention-to-treat

analysis

RUP 20 mg od 111

LOR 10 mg od 116

Maiti

et al. (2010) (61)

s, r, o, pg RUP 10 mg od 60 in

total

≥12 2 RUP produced a significantly greater

reduction than LEV in TNSS

(P < 0.001) and serum IgE level

(P = 0.004)

Differential (P = 0.01) and absolute

eosinophil (P = 0.009) counts were

significantly lowered with both RUP

and LEV, but RUP was superior to

LEV in both instances

LEV 10 mg od

Lukat

et al. (2013) (62)

m, r, db, pg, pc PLC 122 ≥12 4 Mean change of T7SS over the 4-week

treatment period was significantly

reduced in the RUP (�46%, P = 0.03)

and DES (�49%, P = 0.01) groups,

compared with PLC. Likewise, RUP

and DES were comparable and

significantly superior to PLC for all

secondary endpoints, including nasal

and conjunctival symptoms

RUP 10 mg od 117

DES 5 mg od 117
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Table 3 (Continued)

References Study design Treatment

No. of

patients

Age

(years)

Duration

(weeks) Main outcomes

Perennial allergic rhinitis

Marmouz

et al. (2011) (63)

m, r, db, pg, pc PLC 70 ≥18 4 All active groups were significantly

more effective than PLC in

improving morning and evening

evaluations of 5TSS (P < 0.001) and

4NTSS (P < 0.001) at 2 or 4 weeks.

At morning evaluation, there was a

significant reduction from baseline for

5TSS with RUP 10 mg (�37%,

P < 0.01) and RUP 20 mg (�46%,

P < 0.01) compared with PLC.

Similarly, 4NTSS was reduced

significantly more with RUP

10 mg (�34%, P < 0.05) and RUP

20 mg (�41%, P < 0.01) compared

with PLC. Reductions with CET were

not significant compared with PLC

RUP 10 mg, RUP 20 mg and CET

10 mg significantly increased Pdmax1

compared with PLC; RUP 10 mg

had the greatest effect

Individual symptom scores during

active treatment were superior to

those recorded for PLC (P < 0.001)

RUP 10 mg od 65

RUP 20 mg od 68

CET 10 mg od 66

Molina

et al. (2010) (64)

m, r, db, pg, pc PLC 73 ≥12 4 Pdmax1 was nonsignificantly lower for

RUP 10 mg (49%) and EBA

10 mg (51%) than for PLC (42%)

at the end of the study period

Both 5TSS (P = 0.019) and 4TNSS

(P = 0.025) were significantly

improved for RUP 10 mg users

compared with PLC

RUP 10 mg od 71

EBA 10 mg od 79

Kowalski

et al. (2009) (65)

m, r, db, pg, pc PLC 69 ≥12 4 RUP 10 mg (49%), RUP 20 mg (50%)

and LOR 10 mg (49%) increased

Pdmax1 to a greater extent than

PLC (34%); only the increase with

RUP 20 mg reached statistical

significance

All active treatments significantly

reduced the total symptoms score

(P < 0.01) and nasal symptoms score

compared with PLC

RUP 10 mg od 73

RUP 20 mg od 71

LOR 10 mg od 70

Persistent allergic rhinitis according to the ARIA classification

Mion

et al. (2007) (66)

m, o RUP 10 mg od 167 ≥12 2 RUP 10 mg significantly (P < 0.001)

reduced total nasal symptoms and

individual symptoms of rhinorrhoea,

nasal itching, sneezing and nasal

congestion

Positive effects usually commenced

on day 1 or day 2 of treatment

Fantin

et al. (2008) (67)

m, r, db, pg, pc PLC 185 ≥12 12 At 12 weeks, RUP 10 mg significantly

reduced baseline i6TSS compared

with PLC (48% vs 39%;

P = 0.008). The difference between

CET and PLC was not statistically

significant

RUP 10 mg od 175

CET 10 mg od 183
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tomatology in patients with SAR reported significant benefits

for rupatadine compared with placebo (69, 70). 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, rupatadine signifi-

cantly reduced all nasal and ocular symptoms compared with

placebo; the onset of action for reduction in TNSS was appar-

ent from the first assessment 15 min postexposure (69). Valero

et al. (70) used acoustic rhinometry to measure airway

obstruction following nasal allergen challenge in 30 patients

with SAR. At 2 h postchallenge, nasal obstruction was 47%

lower following pretreatment with rupatadine 10 mg once

daily for 3 days compared with placebo (9.8% vs 18.6%;

P < 0.05).

A prospective open-label study used rhinomanometry to

evaluate nasal symptoms, nasal airflow and nasal mediators in

patients with PER (n = 20) treated with rupatadine 10 mg/day

for 3 weeks (71). Compared with the pretreatment assessment,

rupatadine produced significant relief of ocular (P = 0.0004)

and nasal (P = 0.005) symptoms, including nasal obstruction

(P = 0.0015), and significantly increased nasal airflow

(P = 0.0025). A significant decrease in eosinophil cationic pro-

tein and tryptase was also measured with rupatadine.

In a proof of concept human model, nasal symptoms

induced by PAF challenge were investigated in studies con-

ducted in nonatopic healthy volunteers and asymptomatic

SAR patients (outside of pollen season) (16, 17). In the first

of these studies, nasal challenge with PAF significantly

increased individual and total nasal symptoms scores in both

sets of subjects, with no differences in response noted

between the two groups. Nasal obstruction was the most rele-

vant and long-lasting nasal symptom observed after PAF

challenge (16). In the second study of this series, subjects

were pretreated in crossover fashion with rupatadine 20 mg,

levocetirizine 10 mg or placebo once daily for 5 days prior to

PAF nasal challenge (17). In SAR patients, but not in

healthy volunteers, rupatadine demonstrated a more evident

trend than levocetirizine towards decreasing PAF-induced

nasal symptoms immediately following a repeated PAF chal-

lenge over 60 min. Evaluation of the overall time course of

symptoms confirmed that rupatadine, but not levocetirizine,

produced a significant reduction (P < 0.05) in total nasal

symptoms compared to placebo.

Conclusions

A meta-analysis of randomized, double-blind, placebo-

controlled studies of rupatadine confirmed that rupatadine

was significantly superior to placebo at relieving rhinocon-

junctivitis symptoms in adults/adolescents/children >6 years.

Rupatadine had a rapid onset of action and long-lasting effi-

cacy with once-daily dosing. The meta-analysis provided level

of evidence Ia with recommendation A for use of rupatadine

in allergic rhinoconjunctivitis.

In comparative clinical trials, rupatadine 10 mg was at

least as effective as desloratadine, cetirizine, loratadine and

ebastine at reducing allergic symptoms in adult/adolescent

patients with SAR or PAR. Rupatadine was superior to lev-

ocetirizine in reducing nasal symptoms.

Rupatadine, and not cetirizine, was significantly more

effective than placebo after 12 weeks of treatment in adults

with PER. In children (6–11 years), rupatadine produced

significantly better symptomatic relief of PER than placebo;

this was the first study to provide clinical evidence for the

efficacy of an H1-antihistamine in children with PER (ARIA

classification).

In nasal provocation studies in patients with SAR or PER,

rupatadine 10 mg once daily was significantly more effective

than placebo in reducing ocular and nasal symptoms, includ-

ing nasal obstruction.

Rupatadine significantly reduced overall nasal symptoms

(including nasal congestion) induced by nasal PAF challenge

Table 3 (Continued)

References Study design Treatment

No. of

patients

Age

(years)

Duration

(weeks) Main outcomes

RUP and CET were both superior to

PLC in improving secondary end

points such as 4- and 8-week TNSS,

sneezing and nasal pruritus. RUP also

improved nasal blockage

Onset of action for RUP and CET was

within 24 h (P = 0.013 and P = 0.015,

respectively, vs PLC)

Potter

et al. (2013) (68)

m, r, db, pc PLC 180 6–11 6 RUP significantly reduced T4SS from

baseline at 4 weeks (�3.1 vs �2.5;

P = 0.018) and 6 weeks (�3.3 vs

�2.7; P = 0.048) compared with PLC

RUP 1 mg/ml

(2.5 mg if <25 kg,

5 mg if ≥25 kg)

180

4NTSS, 4 nasal total symptoms score; 5TSS, 5 total symptoms score; ARIA, Allergic Rhinitis and its Impact on Asthma; CET, cetirizine; db,

double blind; DES, desloratadine; EBA, ebastine; i6TSS, instantaneous 6 total symptoms score; LEV, levocetirizine; LOR, loratadine; m, mul-

ticenter; mDTSS, mean daily total symptoms score; NS, not significant; o, open; od, once daily; pc, placebo-controlled; Pdmax1, % of days in

which the most severe symptom score was ≤1; pg, parallel group; PLC, placebo; r, randomized; RUP, rupatadine; s, single centre; T4SS,

total 4 symptoms score; T7SS, total 7 symptoms score; TNSS, total nasal symptoms score.

Allergy 70 Suppl. 100 (2015) 1–24 © 2014 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd10

Rupatadine in the management of allergic disorders Mullol et al.



in SAR patients, suggesting that it provides additional anti-

inflammatory effects relative to levocetirizine by means of its

dual ability to interact with histamine H1- and PAF receptors.

Rupatadine in urticaria

Update and new evidence

As per the established 4-year cycle, an updated version of the

EAACI/GA2LEN/EDF/WAO urticaria guidelines was

published in 2014 (15). Among the features of the updated

guidelines relevant to this review is a new classification sys-

tem that distinguishes between chronic spontaneous urticaria

and inducible urticaria (i.e. urticaria subtypes with specific

triggers) (72). Modern second-generation H1-antihistamines

continue to be recommended for pharmacological treatment

of urticaria, and for the first time, avoidance of first-genera-

tion antihistamines and long-term corticosteroid treatment is

specifically advised (15, 72). Established second-line

treatment involves increasing the dosage of second-generation

H1-antihistamine up to fourfold (15, 72), underpinning the

need for clinical evidence of the efficacy and safety of

second-generation H1-antihistamines at higher doses.

The main goal of therapy intended for symptomatic relief

of urticaria is to reduce the effect of mast cell mediators such

as histamine, PAF and others on target organs (15). In some

cases, however, especially of chronic spontaneous urticaria

and inducible urticarias, the involvement of other mast cell

mediators such as PAF, leukotrienes and cytokines can lead

to pronounced cellular infiltrate including basophils,

lymphocytes and eosinophils (15, 73).

Chronic spontaneous urticaria

The efficacy of rupatadine in patients with moderate-

to-severe urticaria was demonstrated initially in two well-

designed, randomized, double-blind, placebo-controlled

multicentre studies (74, 75) (Table 4). Although patients

included in these studies were stated as having chronic

idiopathic urticaria (CIU), the new term would be chronic

spontaneous urticaria (15, 72).

In both studies, rupatadine at doses of 10 or 20 mg pro-

duced significant reductions from baseline in mean pruritus

severity (MPS) scores at 4 weeks (primary outcome measure)

compared with placebo. The beneficial effects of rupatadine

were evident from week 1 and were maintained throughout

the 4-week (74) and 6-week (75) trial periods. Rupatadine

also produced improvements in secondary outcomes such as

mean number of wheals and mean total symptoms scores

compared with placebo. Other outcome measures such as

overall clinical response and global CIU assessments

(investigator and patient), interference with sleep and perfor-

mance of daily activities, all improved with rupatadine 10

and 20 mg (74). Importantly, MPS scores were significantly

improved within 24 h of taking a first dose of rupatadine

10 mg (P = 0.013 vs placebo) or 20 mg (P < 0.0001 vs

placebo), indicating a fast onset of action (75).

A pooled analysis of these studies examined responder

rates, defined as the percentage of patients with a reduction

of at least 50% or 75% in the mean urticaria activity score

(UAS; mean pruritus score + number of wheals) from base-

line to end of treatment (76). The analysis included 538

patients. After 4 weeks’ treatment, improvement rates of

≥50% and ≥75% for mean UAS were significantly higher

with both doses of rupatadine than with placebo

(P < 0.0001) (Fig. 6). In contrast, only a few patients

(13.9%) in the placebo group achieved ≥75% reduction in

symptoms. Moreover, responder rates for patients achieving

≥75% reduction in symptoms were significantly higher with

rupatadine 20 mg compared with rupatadine 10 mg (48.0%

vs 34.8%; P < 0.01).

Some additional single-centre comparative studies of rupat-

adine in the treatment of urticaria have since been published

(Table 4) (77–79). Although sample sizes were smaller than

those in the placebo-controlled studies discussed above, the

use of active comparators (cetirizine, desloratadine, levocetiri-

zine) has broadened the evidence base for the efficacy of

rupatadine in the treatment of chronic spontaneous urticaria

in adults.

Rupatadine oral solution has been investigated in children

aged 2–11 years with chronic spontaneous urticaria (80). In

this multicentre, double-blind study, patients were randomly

allocated to receive rupatadine 1 mg/ml, desloratadine

0.5 mg/ml (approved dose) or placebo at weight-based dos-

ages (2.5 mg/day if >10–25 kg; 5 mg/day if >25 kg). Treat-

ment duration was 6 weeks, and 199 patients were included

in the intention-to-treat analysis. The 7-day cumulative chil-

dren-adapted UAS was significantly reduced from baseline

with rupatadine and desloratadine compared with placebo

(Fig. 7). This was accompanied by significantly greater reduc-

tions from baseline to 6 weeks in the mean wheals score

(57% vs 49% vs 23%; P < 0.001 and P = 0.003 for rupata-

dine and desloratadine, respectively, vs placebo) and MPS

score (57% vs 47% vs 33%; P = 0.005 and NS for rupata-

dine and desloratadine, respectively, vs placebo).

Acquired cold urticaria

Acquired cold urticaria is triggered by exposure to cold,

although the critical temperature threshold for symptom

development can vary widely among patients. While the

exact pathogenesis of ACU is not yet clear, both histamine

and PAF are known to contribute to symptom development

(38).

Metz et al. (81) compared rupatadine with placebo in a

randomized, double-blind, crossover study in patients with

ACU. Under treatment with rupatadine 20 mg/day for

7 days, 11 of the 21 patients (52%) showed a complete

response (no wheal development after 5-min ice cube expo-

sure) compared with only three patients (14%) while under

treatment with placebo. Initial critical temperature thresholds

ranged from 4 to 27°C among patients and were significantly

improved with rupatadine (P = 0.0006), but not placebo

(Fig. 8). Significant reductions from baseline following cold

challenge were observed with rupatadine, but not placebo,

for symptoms such as wheal size (P < 0.05), pruritus

(P < 0.01), burning (P < 0.05) and subjective complaints

(P < 0.05). Improvements in critical temperature and critical
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Table 4 Summary of clinical trials of rupatadine (RUP) in patients with chronic spontaneous urticaria

References Study design Treatment

No. of

patients

Age

(years)

Duration

(week) Main outcomes

Dubertret

et al. (2007) (74)

m, r, db,

pg, pc

PLC 69 ≥12 4 RUP 10 mg and RUP 20 mg significantly (P < 0.05)

reduced pruritus severity from baseline to a

greater extent than PLC (63% vs 72% vs 46%)

There was a linear reduction in the mean number

of wheals: 30%, 34%, 45% and 58% for PLC,

RUP 5 mg, RUP 10 mg and RUP 20 mg,

respectively

RUP 10 mg and RUP 20 mg significantly (P < 0.05)

improved mean TSS compared with PLC (55% vs

66% vs 39%)

Patient and investigator global assessments of

efficacy significantly favoured RUP 10 mg and RUP

20 mg

RUP 5 mg od 68

RUP 10 mg od 73

RUP 20 mg od 67

Gim�enez-Arnau

et al. (2007) (75)

m, r, db, pg, pc PLC 111 ≥12 6 RUP 10 mg (P < 0.05) and RUP 20 mg (P < 0.001)

significantly reduced pruritus severity (from

baseline) to a greater extent than PLC (59% vs

66% vs 49%)

RUP 10 mg and RUP 20 mg produced significant

improvements in secondary outcomes such as

mean TSS and mean number of wheals

RUP 10 mg od 110

RUP 20 mg od 108

Gim�enez-Arnau

et al. (2009) (76)

m, r, db, pg,

pc, pooled

analysis

PLC 182 ≥12 4 In the responder analysis, RUP 10 mg and RUP

20 mg were significantly superior to PLC (both

P < 0.0001) for the percentage of patients

achieving ≥50% or ≥75% improvement in the

mean urticaria activity score (mean pruritus

score + number of wheals)

The percentage of patients with ≥75% symptom

reduction was significantly higher with RUP 20 mg

than RUP 10 mg (48.0% vs 34.8%; P < 0.01)

RUP 10 mg od 186

RUP 20 mg od 179

Dakhale

et al. (2014) (77)

r, db, pg RUP 70 in

total

≥12 6 RUP significantly reduced mean number of wheals,

size of wheals, and intensity of erythema from

baseline to week 6 (all P < 0.001), and effects

were significantly greater than with CET (P < 0.05)

CET

Kolasani

et al. (2013) (78)

s, r, o, pg RUP 10 mg od 28 ≥12 4 RUP 10 mg decreased TSS from baseline to a

significantly greater extent than DES 5 mg (22.5%

vs 10.8%; P < 0.001)

Significant changes in favour of RUP 10 mg over

DES 5 mg were observed for differential eosinophil

count (1.48% vs 0.55%; P = 0.019); absolute

eosinophil count (36.2% vs 15.0%; P < 0.001); and

serum IgE level (13.3% vs 5.9%; P = 0.004)

DES 5 mg od 28

Maiti

et al. (2011) (79)

s, r, sb, pg RUP 35 ≥12 4 RUP decreased TSS from baseline by 28% to day

28 (P = 0.02)

This was accompanied by decreases of 28% in

differential eosinophil count (P = 0.027), 36% in

absolute eosinophil count (P = 0.036) and 15% in

serum IgE (P = 0.024) with RUP

LEV 35

Potter

et al. (2014) (80)

m, r, db, pg PLC 67 ≥12 6 The 7-day cumulative children-adapted urticaria

activity score (UAS7) was significantly reduced in

the RUP group and DES group compared to PLC

(see Fig. 7)

The percentage change in pruritus intensity was

reduced significantly only in the RUP group

RUP 1 mg/ml 63

DES 0.5 mg/ml

(2.5 mg if <25 kg,

5 mg if ≥25 kg)

69

CET, cetirizine; db, double blind; DES, desloratadine; LEV, levocetirizine; m, multicenter; od, once daily; o, open; pc, placebo-controlled; pg,

parallel group; PLC, placebo; r, randomized; RUP, rupatadine; sb, single blind; s, single centre; TSS, total symptoms score.
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time thresholds were also noted in a prospective observa-

tional study in which 19 adult patients with confirmed ACU

were treated continuously with rupatadine 20 mg/day for

1 year (82). In most cases, improvements in threshold param-

eters were associated with clinical improvement.

Mosquito bite allergy

Based on observations that the itch and local wheal and flare

reactions, which occur following intradermal injection of his-

tamine and PAF, are identical to symptoms after a mosquito

bite (1), a double-blind, placebo-controlled, crossover study

was conducted comparing rupatadine 10 mg and placebo in

mosquito-bite-sensitive adults (83). On the third day of each

4-day treatment period, 30 participants received two bites

each from an Aedes aegypti mosquito on the forearm. At the

time of assessment 15 min later, lesion size was 48% smaller

under treatment with rupatadine than placebo (55 vs

106 mm2; P = 0.0003) and there was a 21% greater reduction

in pruritus intensity on a visual analogue scale with

rupatadine compared with placebo (P = 0.019), indicating a

significant prophylactic effect.

Other skin diseases: cutaneous mastocytosis

Mastocytosis is a group of rare and heterogeneous disorders

in children and adults characterized by pathological

accumulation of mast cells in various organs, especially the

skin (84). Clinical features include whealing, flushing,

pruritus, abdominal pain, diarrhoea, hypotension, syncope

and musculoskeletal pain; some patients may develop severe

life-threatening allergic shock (84). Mastocytosis can substan-

tially impair patients’ QoL (85). Although a second-genera-

tion H1-antihistamine is treatment of choice for cutaneous

mastocytosis, no H1-antihistamines are currently approved

for this indication.

In the first randomized controlled trial of its kind to inves-

tigate a second-generation H1-antihistamine in this indica-

tion, rupatadine 20 mg/day was compared with placebo in a

4-week crossover study involving 30 adult patients with either

indolent systemic mastocytosis or cutaneous mastocytosis

(85). Pruritus severity improved significantly under treatment

with rupatadine vs placebo (30% reduction in visual

analogue scale score; P = 0.041). Statistically significant

reductions in favour of rupatadine were also observed for

Placebo Rupatadine 10 mg Rupatadine 20 mg
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Figure 6 Responder rates (≥50% and ≥75% reduction from base-

line in mean urticaria activity score) in patients with chronic urticaria

(n = 538) treated with placebo, rupatadine 10 mg/day or rupatadine

20 mg/day for 4 weeks in a pooled analysis of multicentre, random-

ized, double-blind studies. *P < 0.05; ****P < 0.0001. Adapted from

(76).

Figure 7 Percentage change from baseline in the 7-day cumulative

children-adapted urticaria activity score (UAS7) after 6 weeks’ treat-

ment with rupatadine 1 mg/ml (n = 63), placebo (n = 67) or desl-

oratadine 0.5 mg/ml (n = 69) in a multicentre, randomized, double-

blind, parallel-group clinical trial in children aged 2–11 years with

chronic spontaneous urticaria: intention-to-treat analysis (80).
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severity of itch, wheal and flare, flushing, tachycardia and

headache (all P < 0.05 vs placebo), but not for gastrointesti-

nal symptoms.

Conclusions

Clinical studies have demonstrated the efficacy of rupatadine

in chronic spontaneous urticaria and other urticarial condi-

tions and confirmed its rapid and sustained effect.

Significantly more patients with chronic spontaneous urti-

caria achieved ≥50% or ≥75% improvement in symptoms

with rupatadine 10 or 20 mg compared with placebo. The

20 mg dose was significantly superior to the 10 mg dose at

the ≥75% improvement level, supporting guideline recom-

mendations to use higher-than-standard doses of second-gen-

eration H1-antihistamines in the treatment of chronic

spontaneous urticaria.

Active comparator studies showed greater improvements in

urticarial symptoms with rupatadine compared with cetiri-

zine, desloratadine and levocetirizine.

A multicentre, randomized, placebo-controlled, double-

blind study demonstrated the efficacy of rupatadine oral

solution for symptomatic relief of chronic spontaneous urti-

caria in children aged 2–11 years. In accordance with current

guideline recommendations, rupatadine oral solution is an

effective treatment for young children with chronic spontane-

ous urticaria.

Randomized, double-blind, placebo-controlled, crossover

studies provided new evidence of the ability of rupatadine at

dosages of 10 or 20 mg to provide relevant symptomatic

relief of induced ACU and the whealing and pruritus associ-

ated with mosquito bite allergy.

First clinical evidence with rupatadine 20 mg has been

reported in adult patients affected by cutaneous mastocytosis,

possibly paving the way for further exploration of its use in

this indication.

Effect of rupatadine on patients’ well-being and QoL

In their severest forms, allergic disorders such as allergic rhi-

nitis and urticaria can have a profoundly detrimental impact

on many aspects of everyday life. Patients may be affected by

poor sleep quality, emotional problems, impairment of physi-

cal and mental functioning, and disturbances in activities of

daily living (86–88). A primary goal of treating patients with

allergic rhinitis and urticaria is to improve their well-being

and HRQoL (89).

Allergic rhinitis

In the past few years, several studies have assessed the effect

of rupatadine on HRQoL in patients with allergic rhinitis.

Specific and validated QoL instruments used in these studies

include the following: the Rhinoconjunctivitis Quality of Life

Questionnaire (RQLQ) (61, 67, 90); ESPRINT-15 Question-

naire (EsQ-15) (91, 92); Mini-RQLQ (93); and Pediatric

RQLQ (PRQLQ) (68).

As indicated by the study outcomes summarized in

Table 5, rupatadine improved HRQoL in patients with aller-

gic rhinitis. The positive impact of rupatadine on HRQoL

was initially demonstrated in a double-blind study in patients

with PER (67). Throughout the 12-week study period,

rupatadine significantly improved the RQLQ dimensions of

sleep, activities and nasal symptoms compared with placebo.

Consistent with the significant reduction observed in PER

symptoms (see Rupatadine in allergic rhinitis), improvement

in all domains exceeded the predefined minimum clinically

meaningful difference for reductions from baseline. In a 1-

year follow-up to this pivotal study, significant (P < 0.0001)

improvement from baseline in RQLQ total scores was main-

tained at 6 and 12 months, while moderate improvements

were observed in the specific domains of nasal symptoms,

practical problems and activities (90).
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Figure 8 Critical temperature thresholds (CCTs) in °C by the

TempTest 3.0 (Emosystems, Berlin, Germany) cold provocation

device at baseline and after treatment with placebo or rupatadine

20 mg/day for 7 days in a crossover study of patients with acquired

cold urticaria (n = 21). Data points outside the 90th (upper whisker

line) and 10th (lower whisker line) percentile ranges are represented

with asterisks. Adapted from (81).
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Table 5 Summary of rupatadine (RUP) studies evaluating quality of life

Reference

Study

design Treatment

No. and type

of patients Age

Duration

(weeks) Main outcomes

Allergic rhinitis

Fantin

et al. (2008) (67)

m, r, db, pg PLC 185, PER ≥12 12 RUP 10 mg and CET 10 mg significantly

improved total RQLQ scores compared

with PLC (both P < 0.05)

RUP significantly improved domains of

‘sleep’ (P < 0.05), ‘activities’ (P < 0.01)

and ‘nasal symptoms’ (P < 0.01)

compared with PLC

CET significantly improved domains

of ‘activities’, and ‘nasal’ and ‘eye’

symptoms compared with PLC

RUP 10 mg od 175, PER

CET 10 mg od 183, PER

Roger

et al. (2006) (90)

o, p RUP 10 mg od 324 adults

with PER

(120 for >6

months)

≥18 1 year Significant improvement from baseline

with RUP in overall RQLQ scores at 6

and 12 months (P < 0.0001)

Moderate QoL improvements for

patients in the domains of ‘nasal symptoms’,

‘practical problems’ and ‘activities’

Valero

et al. (2011) (92)

p, obs RUP 10 mg od 360 adults

(IAR and PER)

≥18 4 Significant decrease from baseline with

RUP in EsQ-15 global score (3.0 vs 1.0;

P < 0.001) (see Fig. 9A)

Eloy

et al. (2012) (93)

p, obs RUP 10 mg od 2838 adults

(IAR and PER)

≥18 6 Significant decrease from baseline with

RUP in Mini-RQLQ global score (2.77 vs

0.89; P < 0.001)

Potter

et al. (2013) (68)

m, r, db PLC 360 children

with PER

(6–11 years)

6–11 6 PRQLQ scores significantly in favour of

RUP over PLC for all domains except

‘other symptoms’ (see Fig. 9B)

RUP 1 mg/ml od

Maiti

et al. (2010) (61)

r, o, pg RUP 10 mg od 60 patients

with SAR

≥12 2 Significantly greater decrease from

baseline in RQLQ scores with RUP vs

LEV (18.1% vs 9.9%; P = 0.02)

LEV 10 mg od

Chronic spontaneous urticaria

Gim�enez-Arnau

et al. (2007) (75)

m, r, db, pg PLC 111 12–65 6 RUP 20 mg significantly (P < 0.005)

decreased DLQI from baseline by 26.6%

after 4 weeks and 29.2% after 6 weeks,

compared with reductions of 18.4% and

20.5% with PLC (see Fig. 10A)

RUP 10 mg od 110

RUP 20 mg od 108

Potter

et al. (2014) (80)

r, db, m, pg PLC 67 2–11 6 Significant improvement in overall CDLQI

scores for RUP (P < 0.01) and DES

(P < 0.05) vs PLC (see Fig. 10B)

Significant improvement for ‘daily

activities’ with RUP vs PLC (P < 0.05)

RUP 1 mg/ml od 63

DES 0.5 mg/ml od 69

Kolasani

et al. (2013) (78)

r, o, pg RUP 10 mg od 70 (aged ≥
12 years)

12–60 4 Significantly greater decrease in total

AEQLQ score with RUP vs DES

(31.0% vs 17.7%; P = 0.007)

DES 5 mg od

Maiti

et al. (2011) (79)

r, sb, pg RUP 10 mg od 70 (aged ≥
12 years)

12–60 4 Significantly greater decrease in total

AEQLQ score with RUP vs LEV

(27.3% vs 12.4%; P = 0.006)

LEV 10 mg od

Mastocytosis

Siebenhaar

et al. (2013) (85)

r, db, co PLC 30 adults 20–70 4 Significant improvement in ItchyQoL

score under treatment with RUP vs

PLC (P = 0.004)

RUP 20 mg od

AEQLQ, Aerius Quality of Life Questionnaire; CDLQI, Children Dermatology Life Quality Index; CET, cetirizine; co, crossover; db, double

blind; DES, desloratadine; DLQI, Dermatology Life Quality Index; EsQ-15, ESPRINT-15 Questionnaire; IAR, intermittent allergic rhinitis;

ItchyQoL, pruritus-specific quality of life (QoL) instrument; LEV, levocetirizine; m, multicentre; Mini-RQLQ, Mini Rhinoconjunctivitis Quality of

Life Questionnaire (RQLQ); o, open; obs, observational; p, prospective; PER, persistent allergic rhinitis; PLC, placebo; pg, parallel group;

PRQLQ, paediatric RQLQ; r, randomized; RUP, rupatadine; SAR, seasonal allergic rhinitis; sb, single blind.
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In prospective observational studies conducted under

actual clinical practice conditions involving adults with inter-

mittent allergic rhinitis (IAR) or PER, global scores on the

EsQ-15 and Mini-RQLQ, respectively, were significantly

reduced from baseline as early as 4 weeks (92) and 6 weeks

(93) after the start of treatment. Health-related QoL was one

of the main outcome variables in the study of Valero et al.

(92); after 4 weeks’ treatment with rupatadine, scores for all

EsQ-15 dimensions (global, symptoms, daily activities, sleep

disturbances, psychological impact) were significantly

(P < 0.0001) reduced from baseline values (Fig. 9A).

Improvements in HRQoL have also been documented for

children with PER treated with rupatadine. In a randomized,

double-blind study in children aged 6–11 years with PER

(68), rupatadine 1 mg/ml oral solution had a consistently

superior effect to placebo on most domains of the PRQLQ.

Scores after 28 days of treatment were significantly in favour

of rupatadine over placebo for total score, nose symptoms,

eye symptoms, practical problems and activity limitations

(Fig. 9B).

A single-centre comparative study of second-generation

H1-antihistamines involving 60 patients with SAR reported a

significantly greater decrease from baseline in RQLQ scores

with rupatadine compared with levocetirizine (�18.1% vs

�9.9%; P = 0.02) (61).

Urticaria

Health-related QoL benefits with rupatadine have also been

reported in studies of patients with urticaria (Table 5). In a

6-week study involving 334 patients with moderate-to-severe

CIU, rupatadine 20 mg significantly decreased Dermatology

Life Quality Index (DLQI) scores from baseline by 26.6% at

4 weeks and 29.2% at 6 weeks (both P < 0.005), compared

with reductions of 18.4% and 20.5%, respectively, in pla-

cebo-treated patients (Fig. 10A) (75). Rupatadine 20 mg

improved all DLQI subdomain scores to a greater extent

than placebo over the course of the study, with differences

being significant (P < 0.05 for all scores), except for ‘Work

and School’ and ‘Treatment’ subdomain scores after 4 weeks

and ‘Personal Relationships’ subdomain scores after 6 weeks.

A study performed in children aged 2–11 years with

chronic spontaneous urticaria (n = 199) used the Children

Dermatology Life Quality Index (CDLQI) to evaluate the

treatment effect of rupatadine oral solution on HRQoL (80).

After 6 weeks’ treatment, the absolute change from baseline

Figure 9 Effect of 4 weeks’ treatment with rupatadine on

ESPRINT-15 domain scores in adults with persistent allergic rhinitis

(n = 360) (A); ****P < 0.0001 vs baseline. Adapted from (92).

Effect of 4 weeks’ treatment with rupatadine 1 mg/ml oral solution

or placebo on Pediatric Rhinoconjunctivitis Quality of Life Question-

naire (PRQLQ) scores in children with persistent allergic rhinitis:

intention-to-treat analysis (B); *P < 0.05, **P < 0.01 for rupatadine

vs placebo. Adapted from (68).
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in the overall CDLQI score was significantly (P < 0.01)

greater with rupatadine compared to placebo (Fig. 10B). Sig-

nificant improvement over placebo was also noted in the

individual subdomain of ‘Daily Activities’ (P < 0.05).

In smaller single-centre studies in patients with chronic

urticaria, rupatadine was significantly superior to deslorata-

dine (78) and levocetirizine (79) based on changes from base-

line in Aerius Quality of Life Questionnaire (AEQLQ) total

scores after 4 weeks of treatment.

In the first controlled clinical trial to assess a second-gener-

ation H1-antihistamine in patients with mastocytosis,

rupatadine 20 mg/day for 4 weeks was shown to have a

beneficial effect on patients’ QoL (85). The mean ItchyQoL

total score improved by 16.1% in the rupatadine

treatment phase compared with placebo phase (P = 0.004).

Significant between-treatment differences were apparent in

the individual domains of symptoms, function and emotions.

Conclusions

Rupatadine improved QoL in adults, adolescents and chil-

dren with allergic rhinitis.

QoL improvements were maintained during long-term

(1-year) treatment with rupatadine in patients with PER.

In the first application of the EsQ-15 instrument in a

cohort of patients with IAR or PER, treatment with rupata-

dine improved patients’ perception of their HRQoL.

Rupatadine had superior effects on HRQoL compared

with other second-generation H1-antihistamines (deslorata-

dine, levocetirizine) in adult patients with chronic urticaria.

Rupatadine was significantly superior to placebo in

improving QoL in young children (2–11 years) with chronic

spontaneous urticaria.

Rupatadine had a significant beneficial effect on QoL in

adult patients with mastocytosis.

Effectiveness of rupatadine in everyday practice

Clinical trials are essential to establish the efficacy of an

intervention, but the strict controls and eligibility criteria are

not always reflective of routine clinical practice. The effec-

tiveness of rupatadine under everyday conditions has been

evaluated in multicentre, prospective, observational studies

conducted in adult patients with IAR or PER (92, 93).

Figure 10 Effect of treatment for 4 or 6 weeks with rupatadine

20 mg/day or placebo on the change from baseline in Dermatology

Life Quality Index (DLQI) scores in adults with chronic idiopathic

urticaria (A); †P < 0.005. Adapted from (75). Effect of 6 weeks’

treatment with rupatadine 1 mg/ml oral solution or placebo on Chil-

dren’s Dermatology Life Quality Index (CDLQI) scores in children

with chronic spontaneous urticaria (B); *P < 0.05 for desloratadine

vs placebo, **P < 0.01 for rupatadine vs placebo. Adapted from (80).
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The study of Valero et al. (92) in Spain involved allerg-

ologists and ENT specialists, and that of Eloy et al. (93)

in Belgium involved GPs and ENT specialists. All patients

in the Belgian cohort had moderate–severe disease [total 5

symptoms score (T5SS) ≥6], and nearly all patients in the

Spanish cohort had moderate (52.5%) or severe (45.0%)

disease as per a modified ARIA classification system

(m-ARIA) that differentiates between moderate and severe

rhinitis (91). In both studies, treatment with rupatadine

10 mg/day produced significant relief of allergic symptoms

and reduced disease severity (Table 6). Across the entire

population in the Spanish study (n = 360), the proportion

of patients with ‘severe’ allergic rhinitis (m-ARIA score)

decreased significantly from baseline to the end of 4 weeks’

treatment with rupatadine (45.0% vs 3.6%; P < 0.0001)

(92). In the Belgian study, rupatadine 10 mg/day for

6 weeks significantly reduced visual analogue scale scores

for disease severity (7.0 vs 2.8, P < 0.001) and 83% of

patients (n = 2768) rated their therapeutic response to ru-

patadine as either a ‘complete’ or a ‘strong’ relief of symp-

toms (93).

Conclusions

Rupatadine for 4 or 6 weeks significantly reduced the pro-

portion of patients with moderate–severe disease and

increased the proportion of patients with mild disease in

patients with IAR or PER treated under everyday practice

conditions.

Nasal symptoms were improved significantly during rupat-

adine treatment in patients with IAR and PER in real-life sit-

uations.

Observational studies in everyday practice provide a valu-

able insight into symptom improvement and changes in dis-

ease severity (as per the ARIA classification system) during

treatment with rupatadine.

Safety and tolerability of rupatadine

To date, more than 4000 patients (adults and children aged

2–11 years) and healthy volunteers have been exposed to

rupatadine in clinical studies. Subjects received rupatadine

at doses ranging from 2 to 100 mg, as either single or

repeated doses, with periods of exposure ranging from

<1 week to more than 1 year. A total of 2141 adult

subjects were exposed to the approved dose of 10 mg of

rupatadine and 1104 subjects to the 20 mg dosage; the

remaining 600 subjects were exposed to doses ranging from

40 to 100 mg. The paediatric studies involved a total of

306 patients treated with rupatadine oral solution at a dos-

age of 2.5 or 5 mg/day.

A previous review of the literature reported a good tolera-

bility and safety profile for rupatadine (22). The incidence of

treatment-related adverse events was low and as expected

among patients exposed to rupatadine in clinical trials

(Table 7) (44). No new safety signals have been identified in

clinical trials published more recently. Indeed, evidence from

a large meta-analysis of rupatadine studies in allergic rhinitis,

from comparative clinical trials of rupatadine in allergic rhi-

nitis and urticaria including studies in children and from

longer term safety trials, has reaffirmed the excellent safety

profile of rupatadine.

A systematic analysis of double-blind placebo-controlled

studies of rupatadine in allergic rhinitis examined safety data

for 1136 patients available from six of the 10 studies included

in the analysis (57). The incidence of total adverse events did

not differ substantially between rupatadine and placebo [odds

ratio (OR) 1.23, 95% CI: 0.95–1.59; P = 0.12] (Fig. 11) nor

among the rupatadine 10 mg, rupatadine 20 mg and placebo

groups. The most frequently reported adverse event for all

three treatment options was a low rate of somnolence, as is

commonly observed in studies of other second-generation

H1-antihistamines.

Table 6 Prospective, observational studies with rupatadine in everyday clinical practice

References

Study

design Treatment

No of patients

(% IAR/PER)

Age

(years)

Duration

(weeks) Results (baseline vs end of treatment)

Valero et al. (2011)

Spain (92)

p, obs RUP 10 mg 360 (42.5/57.5) ≥18 4 Decrease in TNSS (8.2 vs 3.1; P < 0.0001)

Increase in proportion of patients with mild disease

(P < 0.0001): IAR 3.9% vs 62.7%; PER 1.4% vs 59.5%

Decrease in proportion of patients with moderate

disease (P < 0.0001): IAR 64.7% vs 31.4%; PER 43.5%

vs 39.1%

Decrease in proportion of patients with severe disease

(P < 0.0001): IAR 31.4% vs 5.9%; PER 55.1% vs 1.9%

Eloy et al. (2012)

Belgium (93)

p, obs RUP 10 mg 2838 (44.7/55.3) ≥18 6 Decrease in T5SS (9.5 vs 3.3; P < 0.001)

Increase in proportion of patients with mild disease

(23.5% vs 79.5%; P < 0.001)

Decrease in proportion of patients with

moderate–severe disease (76.5% vs 20.5%; P < 0.001)

IAR, intermittent allergic rhinitis; obs, observational; p, prospective; PER, persistent allergic rhinitis; RUP, rupatadine; T5SS, total 5

symptoms score; TNSS, total nasal symptoms score.
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Weight-based dosages of rupatadine 1 mg/ml oral solution

were not associated with any serious adverse events or clini-

cally important adverse events in children as young as

2 years of age (68, 80). The overall incidence of adverse

effects considered to be possibly, probably or definitely

related to study medication was low and broadly similar to

that reported with placebo (Table 8).

In a recent single-centre study in adults with CIU, Kola-

sani and co-workers reported an overall incidence of adverse

events of 21.4% for desloratadine and 10.9% for rupatadine;

both H1-antihistamines were considered to be well tolerated

with no significant changes in vital signs or laboratory

parameters (78). In a similarly designed study in patients with

SAR, a lower overall incidence of adverse events was

observed with rupatadine compared with levocetirizine (61).

Longer term evaluations have confirmed that rupatadine is

well tolerated and demonstrates no unexpected adverse

events. Headache, somnolence and rhinopharyngitis were the

most frequent adverse events reported in a 12-week placebo-

controlled comparative study in 543 patients with moderate-

to-severe PER, with no significant differences in incidence

detected between treatments and placebo (67). In a 1-year,

multicentre open-label study designed specifically to evaluate

the safety of rupatadine, 120 of 324 eligible patients required

treatment for >6 months and were followed to the end of

12 months (94). During the 1- to 6-month and 1- to 12-

month treatment periods, 20.4% and 10.8% of patients,

respectively, reported at least one treatment-related adverse

event. The most common treatment-related adverse events

were headache, somnolence and dry mouth; for all three

events, the incidence at 12 months was lower than that at

6 months (Table 9). Serious adverse events were reported in

seven patients, but only one event involving increased blood

enzyme levels was considered to be possibly related to rupat-

adine treatment. Likewise, in a large 6-week observational

study of rupatadine in daily practice in Belgium (n = 2838),

no serious adverse events occurred and reports of somnolence

were rare (0.1%) (93).

Rupatadine has not been causally linked to cardiac effects.

A thorough QT/QTc study involving 160 healthy volunteers,

which used moxifloxacin (known to increase QTc duration)

as the active control, demonstrated that rupatadine at dos-

ages of 10 mg (the recommended dose) and 100 mg (10 times

the recommended dose) for 5 days had no statistically or

Table 7 Incidence of treatment-related adverse events in clinical

studies of patients treated once daily with rupatadine 10 mg or pla-

cebo. Adapted from (44)

Adverse event*

Rupatadine-treated

patients

n = 2025 (%)

Placebo-treated

patients

n = 1315 (%)

Somnolence 9.5 3.4

Headache 6.8 5.6

Fatigue 3.2 2.0

Asthenia 1.5 0

Dry mouth 1.2 0

Dizziness 1.0 0

*Possibly, probably or definitely related to study medication.

Figure 11 Systematic review of randomized, double-blind, placebo-

controlled studies of rupatadine in the treatment of allergic rhino-

conjunctivitis: forest plot for risk of adverse events. Reproduced

from (57) with permission.

Table 8 Most common adverse events reported in clinical trials of

rupatadine oral solution (1 mg/ml) or placebo in children aged 2–

11 years (68, 80)

Adverse

event*

Placebo

n = 249 (%)

Rupatadine 2.5 mg

n = 147 (%)

Rupatadine 5 mg

n = 159 (%)

Headache 4 (1.6) 2 (1.4) 4 (2.5)

Somnolence 0 0 2 (1.3)

*Possibly, probably or definitely related to study medication.

Table 9 Long-term safety data for rupatadine 10 mg once daily in

the treatment of patients with persistent allergic rhinitis (94)

Adverse events (AEs)

Duration of treatment

6 months

n = 324 (%)

12 months

n = 120 (%)

Patients with ≥1 AE 74 66

Patients with treatment-related AE 20.4 10.8

Somnolence 7.7 5.8

Headache 6.5 0.8

Dry mouth 2.2 0.8
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clinically significant effect on cardiac repolarization (95).

Clinical studies of rupatadine in allergic rhinitis, including a

study in children with PER (68), reported no clinically rele-

vant electrocardiograph (QTc) findings. Likewise, in a long-

term open-label safety study in patients with PER, there were

no clinically relevant abnormal ECG findings, nor any QTcB

increases >60 ms or QTcB values >470 ms for any patient at

any time during up to 12 months’ treatment with rupatadine

(94).

With regard to the commercial use of rupatadine, no spe-

cific warnings or pharmacovigilance alerts have been issued

in the market during more than 10 years. Adverse drug reac-

tions reported with rupatadine have been mild to moderate

in severity and are in line with information provided in the

Summary of Product Characteristics (54). To date, extensive

postmarketing surveillance undertaken since the initial launch

of rupatadine in March 2003 has not indicated any change in

its positive benefit–risk ratio.

The FDA has proposed a classification of drugs on the

basis of risks to mother and foetus (96). Rupatadine is risk

category B meaning that it failed to demonstrate a risk to

the foetus in animal reproduction studies, but there are no

adequate well-controlled studies in pregnant women. Rupata-

dine is excreted into breast milk in animal models, but no

human data are available at this time.

Conclusions

Rupatadine has a good safety and tolerability profile in

adults and children with allergic rhinitis and urticaria.

Higher dosages of rupatadine (two or four times the stan-

dard dose) have not been associated with a relevant increase

in adverse events.

Rupatadine oral solution was well tolerated in children

with PER or chronic spontaneous urticaria, showing a safety

profile not materially different to that of placebo.

No unexpected adverse events were identified during long-

term use (1 year) of rupatadine, confirming its good tolerabil-

ity.

Rupatadine displayed no adverse cardiovascular effects in

extensive clinical trials involving adults or children. Doses of

10 and 100 mg once daily for 5 days in adult healthy volun-

teers had no statistically or clinically significant effects on

cardiac repolarization.

An overall safety assessment based on postmarketing use

of rupatadine continues to indicate a favourable benefit–risk
ratio and confirms the safety profile identified during its clini-

cal development.

Place in therapy

In 2008, the efficacy and safety of rupatadine in the manage-

ment of allergic disorders was reviewed based on an extensive

literature search and in line with evolving ARIA guidelines

for allergic rhinitis and EAACI/GA2LEN/EDF/WAO guide-

lines for urticaria (22). In the current reappraisal, we have

examined pivotal new findings for rupatadine, which include

the following:

1 In vitro and in vivo studies investigating its pharmacologi-

cal activity and dual mechanism of action (H1-antihista-

mine and anti-PAF effects)

2 Evaluation of the clinical pharmacokinetics of rupatadine

in children aged 2–11 years

3 Further assessment of its clinical efficacy and safety in

allergic rhinitis and urticaria, in both adult and paediatric

patient populations

4 Clinical findings in several types of skin allergies, includ-

ing ACU, mosquito bite allergy and mastocytosis.

5 Real-life observational studies in everyday practice,

including studies evaluating its effects on disease severity

and QoL.

In allergic diseases such as rhinitis and urticaria, phar-

macological treatment has traditionally centred on agents

that act at the level of the histamine H1-receptor. In recent

years, the role of PAF has been explored more extensively.

Recent studies in humans point clearly to its involvement

in the pathogenesis of allergic rhinitis. Studies have shown

that rupatadine, but not levocetirizine, produced a signifi-

cant reduction relative to placebo in nasal symptoms

(including nasal congestion) induced by PAF challenge.

Although the onset of allergic rhinitis generally occurs in

young children, investigation of treatment options for aller-

gic rhinitis (and many other diseases) in the paediatric

population has been a neglected area of clinical research.

In Europe, this prompted a mandate by the European Par-

liament for the pharmaceutical industry to develop clinical

programmes investigating the use of medicines in children.

Most first-generation H1-antihistamines have not been for-

mally studied in children. Consequently, dosages have been

extrapolated from adult data, and the dose and/or dosing

interval selected may not be optimally efficacious or safe

in children. Although some earlier second-generation H1-

antihistamines such as cetirizine, desloratadine, fexofena-

dine, levocetirizine and loratadine have been well studied

in children, to date rupatadine is the only H1-antihistamine

studied in PER in the paediatric population. Subsequent to

pharmacokinetic studies to determine appropriate paediatric

dosages of rupatadine, a large multicentre, randomized

controlled trial in children aged 6–11 years with PER

demonstrated that rupatadine oral solution 1 mg/ml was

effective and well tolerated; symptomatic relief was

reflected by significant improvements vs placebo in vali-

dated paediatric measures of HRQoL (PRQLQ).

A meta-analysis involving more than 2500 patients has

consolidated the clinical evidence for rupatadine in allergic

rhinoconjunctivitis in adults and children (level of evidence

Ia, recommendation A), while prospective observational

studies in actual clinical practice have reported marked

symptomatic relief with rupatadine and a decrease in disease

severity in a relevant proportion of adult patients with IAR

or PER. Again, results were paralleled by improvements in

QoL.

A pooled analysis of randomized, controlled studies sup-

ports the use of higher doses of rupatadine in patients with

chronic spontaneous urticaria as per recommendations in the

urticaria guidelines. In children aged 2–11 years with chronic
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spontaneous urticaria, rupatadine 1 mg/ml oral solution pro-

vided significant symptomatic relief and improved CDLQI

scores significantly compared with placebo. Small placebo-

controlled crossover studies have provided early evidence of

the efficacy of rupatadine in conditions such as induced

ACU, mosquito bite allergy and mastocytosis. Patients with

mastocytosis had significant improvement in QoL during

treatment with rupatadine.

Evidence supporting the role of PAF in the inflamma-

tory process of allergic conditions is steadily accumulating,

and it is becoming increasingly clear that rupatadine is one

of the most potent inhibitors of PAF amongst the second-

generation H1-antihistamines. This agrees with a key

principle of the ARIA initiative stating that H1-antihista-

mines with additional anti-allergic and anti-inflammatory

properties are likely to play a unique role in the pharma-

cological management of allergic diseases. In the near

future, further elucidation of the role of PAF (and other

inflammatory mediators) in the pathophysiology of allergic

diseases might be expected to change the ‘histamine para-

digm’ and contribute to the development of multitargeted

therapeutic options such as rupatadine for patients with

allergy.

In conclusion, rupatadine is a well-studied modern second-

generation H1-antihistamine that has demonstrated a broad

level of efficacy against a range of allergic disorders. In clini-

cal studies, rupatadine was effective and well tolerated

throughout the entire 24-h dosing period. Importantly, post-

marketing use continues to show a favourable benefit–risk
ratio and confirms the safety profile identified during clinical

development. Since the previous review, rupatadine has been

formally studied in children over 2 years, thus extending its

use in the management of allergic rhinitis and urticaria into

the paediatric population. Confirmation of the anti-PAF

activity of rupatadine in humans is an important milestone in

understanding allergic disorders.
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