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Since the mid-1980s, a number of histamine H1 receptor 
antagonists (antihistamines) have been introduced onto the 
market worldwide. These second-generation antihistamines 
have fewer sedating effects than older antihistamines. All have 
similar chemical structures. Some are active metabolites of 
other antihistamine compounds; for example, fexofenadine, 
levocetirizine, and desloratadine are active metabolites of ter-
fenadine, cetirizine, and loratadine, respectively. Rupatadine, 
introduced on 1 March 2003, inhibits both peripheral H1 his-
tamine receptors and the platelet-activation factor. This may 
explain why rupatadine is more effective in treating allergic 
disorders than antihistamines that do not inhibit the platelet-
activation factor.1,2

Most of the antihistamines in use have been associated with 
cardiotoxicity.3,4 Astemizole and terfenadine were removed from 
the market for this reason.5,6 Some of the newer antihistamines 
have been termed “third generation” because they are thought 
to have no cardiotoxic effect.7

In 2007, our pharmacovigilance center in Valladolid had 
knowledge of some cases, reported to the Spanish pharmacovigi-
lance system, of heart rhythm disturbance presumably associated 
with rupatadine. This prompted us to investigate the possibility 
of a causal relationship between heart rhythm disturbances and 

rupatadine and other new antihistamines using data from the 
Portuguese and Spanish pharmacovigilance systems.

Results
From 1 March 2003 until 12 December 2007, 36 reports in which 
rupatadine was associated with adverse reactions were collected 
by the Spanish (n = 32) and Portuguese (n = 4) pharmacovig-
ilance systems. Five of these reports (13.9%) related to heart 
rhythm disturbances. Table 1 summarizes these five cases, which 
occurred in four men and one woman. For four patients, the 
dose of rupatadine was 10 mg/day; one patient received 20 mg/
day. The time between the patient first taking the drug and the 
onset of heart rhythm disturbances ranged from 1 day to 1 year. 
In three cases, rupatadine was the only drug the patient was tak-
ing; patients 2 and 5 were also being treated for other conditions. 
In addition to heart palpitations, patient 4 developed dry mouth, 
malaise, nausea, sweating, swelling, and weakness.

The estimated strength of association between heart rhythm 
disturbances of any type and rupatadine, astemizole, deslorata-
dine, ebastine, loratadine, terfenadine, and levocetirizine was 
statistically significant (Table 2). The reported rates of heart 
rhythm disturbances for various H1 antihistamines are shown in 
Table 3. For azelastine and fexofenadine, there were no cases of 
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cardiotoxicity; for the other drugs, the rates range from 0.4 cases 
per 100,000 patients treated per year for mizolastine to 3.1 for 
desloratadine, with overlapping confidence intervals.

Discussion
We examined data from spontaneous reporting schemes to iden-
tify cases of heart rhythm disturbances in patients treated with 
rupatadine. The same adverse reactions have been observed for 

most of the other newer antihistamines and are well established 
for the older ones. The case of torsade de pointes included in 
this study has been described in detail elsewhere.8  Some of 
these adverse reactions are cause for concern because these 
drugs are commonly used for prolonged periods to treat a great 
number of patients with a wide range of conditions who are tak-
ing other medications at the same time. Such adverse reactions 
have prompted withdrawal of the antihistamines terfenadine 
and astemizole from the market.5,6

Although heart rhythm disturbances vary in their origin and 
severity, they can have similar consequences: blood flow to the 
brain is impaired, which can result in loss of consciousness 
(e.g., syncope) or even sudden death.

No causal relationship can be definitively established on a 
case-report basis. However, in all cases, the heart rhythm dis-
turbances began after exposure to rupatadine and resolved when 
the drug was discontinued. In two cases, rupatadine was the 
only medication the patients were taking, and no other condi-
tion was diagnosed that could explain the heart rhythm dis-
turbances. Because heart rhythm disturbances associated with 
antihistamines—particularly the most serious reactions— have 
a very low incidence, these rare but potentially fatal events can 
be identified only in a large population of patients with a broad 
range of conditions. In our series, one patient had a history of 
cardiovascular disease, and another was also taking sertraline, 
which may prolong the QT interval.

Heart rhythm disturbances have been reported for almost all 
antihistamines on the market.3–6 In the published data from clini-
cal trials of rupatadine, however, no cardiotoxicity has been iden-
tified.9 In a “thorough QT/QTc” study conducted in 160 healthy 
volunteers, no significant increase in QT intervals was observed 
with doses of 10 and 100 mg,10,11 even though peak plasma 
concentration and area under the curve increased and systemic 
clearance of the drug decreased after 7 days of once-daily treat-
ment with rupatadine in healthy older volunteers compared with 
younger individuals. These data come from a small number of 
individuals and do not cover all of the clinical circumstances that 

table 1 case series of heart rhythm disturbances associated with rupatadine reported to the spanish and Portuguese 
pharmacovigilance systems

Case age (years)/sex heart rhythm disturbance
induction  

period (days)
Duration  

(days) other drugs or conditions indication outcome

Spanish Pharmacovigilance System

 1 69/Male Ventricular tachycardia 365 3 Coronary ischemia Allergy Recovered

 2 73/Male Long QT/torsade de pointes 14 2 Sertralinea Allergic rhinitis Recovered/
sequelae

 3 30/Female Tachycardia/palpitations ND 7 — Not stated Recovered

Portuguese Pharmacovigilance System

 4 32/Male Palpitations Months ND — Eczema Recovered

 5 58/Male Extrasystoles 3 ND Prostatic hyperplasia; aspirin, 
serenoa repens, atorvastatin

Rhinitis Recovered

Total number of reports from Spain for rupatadine was 32 during the period studied; from Portugal the corresponding figure was 4.

ND, no data.
aPatient with depression, diabetes, hypertension, and prostate cancer, also treated with amlodipine, glimepiride, aspirin, chlortalidone, ezetimibe, insulin, pentoxifilin, 
lormetazepam, omeprazol, and eprosartan. The patient had several episodes of syncope.

table 2 Rupatadine and heart rhythm disturbances

antihistamine heart rhythm disturbances (%) ror

Astemizole 8 (8.3) 2.8 (1.4–5.9)

Azelastine 1 (3.5) 1.1 (0.1–7.9)

Cetirizine 8 (3.6) 1.1 (0.6–2.3)

Desloratadine 10 (10.9) 3.8 (1.9–7.3)

Ebastine 15 (8.0) 2.7 (1.6–4.5)

Fexofenadine 1 (1.8) 0.5 (0.1–4.0)

Loratadine 15 (8.4) 2.8 (1.6–4.8)

Mizolastine 3 (5.1) 1.6 (0.5–5.3)

Rupatadine 3 (9.4) 3.2 (1.0–10.5)

Terfenadine 7 (7.2) 2.4 (1.1–5.2)

Levocetirizine 4 (16.7) 6.2 (2.1–18.1)

% Refers to the percent of the total number of reports for each particular drug. For 
all drugs, the total number of reports of heart rhythm disturbances since rupatadine 
was first marketed on 1 March 2003 and until the date of data collection for this 
study was 924. The total number of reports for all adverse reactions in general in the 
corresponding period was 29,330. For the antihistamines, the corresponding total 
number of reports of heart rhythm disturbances since they were first marketed were: 
astemizole (withdrawn on 1 April 2003), 2,237 (1 October 1985); azelastine, 2,583 
(1 April 1993); cetirizine, 2,963 (1 November 1989); desloratadine, 959 (1 January 
2003); ebastine, 2,958 (1 December 1989); fexofenadine, 1,764 (1 September 1998); 
loratadine, 2,958 (1 December 1989); mizolastine, 1,829 (1 March 1998); tefenadine, 
3,146 (1 April 1985); and levocetirizine, 904 (1 April 2003). The total numbers of reports 
in the corresponding periods for all reactions were 72,027, 79,890, 93,621, 30,445, 
93,458, 55,584, 93,458, 58,024, 100,877, and 28,694.

Reporting odds ratio (ROR) compared with estimates for other antihistamines.

Data from the Spanish Pharmacovigilance System until December 2007.
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can account for higher susceptibility to arrhythmias, including 
hypokalemia, preexisting cardiac conditions, and coadministra-
tion of drugs that prolong the QT interval or inhibit metabolism. 
On the other hand, experiments with cloned human myocytes 
have shown that rupatadine can cause concentration-, time-, 
and voltage-dependent blockade of hKv1.5 channels involved 
in the duration of the action potentials in the human heart.12 
The peak plasma concentration in healthy volunteers after oral 
administration of 20 mg/day of rupatadine (the highest therapeu-
tic dose) was 5.5 nmol/l.13 This concentration is <1/400 of the KD 
for hKv1.5 blockade (2,400 nmol/l). As KD is the concentration 
that produces 50% of the maximum inhibitory effect and the 
inhibitory effect is evident at concentrations of 10 nmol/l, some 
degree of blockade might be expected for concentrations between 
5.5 and 10 nmol/l. This range of concentrations is close to those 
reached with therapeutic doses of rupatadine and could be more 
readily reached in patients taking cytochrome P450 3A4 inhibi-
tors at the same time. It is also possible that a mutated hKv1.5 was 
more sensitive to the drug than expected.14

Despite underreporting,15 the data from Spain show a statistical 
association between rupatadine use and heart rhythm disturbances. 
The estimated association is similar to those for antihistamines 
known to induce such reactions. Because this is the first reported 
case series of heart rhythm disturbances thought to be induced by 
rupatadine, it is unlikely that a “notoriety bias” accounts for this 
association. The absence of such bias is supported by the fact that 
both the reporting odds ratio and the reporting rate point to a risk 
similar to those associated with other antihistamines. It is possible 
that some patients who had problems with other antihistamines or 
who were thought to be at risk of developing cardiotoxicity were 
switched to rupatadine (channeling). This would account for a 
higher estimate, but it would not indicate an absence of risk.

Torsade de pointes, the most serious antihistamine-induced 
heart rhythm disturbance, is thought to result from prolonged 
ventricular repolarization. Patients with this condition show a 
marked prolongation of the QT interval on electrocardiograms.16 
Antihistamines that do not block cardiac voltage-gated potassium 
currents related to repolarization, particularly the rapid compo-
nent of the delayed rectifier potassium current, would not induce 
torsade. Nevertheless, under certain circumstances, including 
drug–drug interactions and kidney or liver impairment, rupata-
dine may reach plasma concentrations far above the therapeutic 
range that can block those currents. Other mechanisms by which 
antihistamines could induce severe heart rhythm disturbances 
have been proposed, including muscarinic receptor inhibition in 
the heart,17 calcium interference,18 and histamine release.19 For 
example, desloratadine, the main metabolite of rupatadine, has 
been shown to release histamine from cardiac mast cells.20

The low incidence of drug-induced arrhythmia makes collabo-
rations between countries, such as the one established for this 
study, particularly useful. As a system for “signal generation,” the 
spontaneous reporting is considered key to the early identifica-
tion of proarrhythmic newly marketed drugs.21 The prevalence 
of allergic conditions has been increasing, and they are being 
treated for longer. Because H1 antihistamines are  first-line medi-
cations for these conditions, they are among the most frequently 
prescribed drugs worldwide. It is a matter of debate whether 
arrhythmias are a class effect. Our results  support the idea that 
antihistamines as a group are associated with an increased risk of 
heart rhythm disturbances. Thus, a statement should be included 
in the summary of product characteristics to indicate a possible 
association between rupatadine and cardiotoxicity. Physicians 
should be aware of the potential cardiotoxic effect of antihista-
mines and avoid prescribing them for patients who are prone 

table 3 Rupatadine and heart rhythm disturbances

antihistamine
Cases of heart rhythm 

disturbances, n DDDsa patients, n

reporting rate per 100,000  
patients treated per year  

(95% confidence interval)

Astemizole 8 194,600,456 532,787 1.5 (0.6–3.0)

Azelastine 1 68,301,500 186,999 0.5 (0.0–3.0)

Cetirizine 8 513,350,785 1,405,478 0.6 (0.2–1.1)

Desloratadine 10 115,705,740 316,785 3.1 (1.5–5.8)

Ebastine 15 645,620,000 1,767,611 0.8 (0.5–1.4)

Fexofenadine 1 96,529,290 264,283 0.4 (0.0–2.1)

Loratadine 15 441,030,292 1,207,475 1.2 (0.7–2.0)

Mizolastine 3 90,636,480 248,149 1.2 (0.2–3.5)

Rupatadine 3 53,650,180 146,886 2.0 (0.4–6.0)

Terfenadine 7 94,724,751 259,342 2.7 (1.1–5.6)

Levocetirizine 4 78,244,320 214,221 1.9 (0.5–4.8)

Reporting rate compared with that for the other antihistamines.

Data from the Spanish Pharmacovigilance System and from consumption through the Spanish National Health System until December 2007. Rupatadine was first marketed on 
1 March 2003; astemizole on 1 October 1985 (withdrawn on 1 April 2003); azelastine on 1 April 1993; cetirizine on 1 November 1989; desloratadine on 1 January 2003; ebastine on 
1 December 1989; fexofenadine on 1 September 1998; loratadine on 1 December 1989; mizolastine on 1 March 1998; terfenadine on 1 April 1985; levocetirizine on April 2003.  
All searches were conducted between the date of first marketed until December 12th, except for astemizole, which was conducted until date of withdrawal (1 April 2003); the last 
item is stated in the Methods section.

DDDs, defined daily doses.
ahttp://www.whocc.no/atcddd.
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to these rare but potentially life-threatening heart rhythm dis-
turbances. These include patients with hereditary long-QT syn-
drome, who are particularly sensitive to any factor that further 
prolongs the QT interval; patients taking cytochrome P450 3A4 
inhibitors; and patients with kidney or liver impairment.

MethoDs
The Spanish and Portuguese pharmacovigilance system databases used in 
this study include all adverse drug reactions reported to regional pharma-
covigilance centers and coordinator centers in both countries. Physicians 
and pharmacists submit spontaneous reports of suspected adverse drug 
reactions. In particular, the centers request reports of severe events and of 
events associated with the use of recently marketed drugs. Ad hoc com-
mittees evaluate reports using an algorithm to determine whether a causal 
relationship exists. Reports are included in the databases regardless of 
causality and severity. Until July 2007, adverse drug reactions were coded 
according to the World Health Organization Adverse Reactions Terminol-
ogy dictionary;22 since then, the MedDRA dictionary has been used.23

We used a case/noncase approach to assess the strength of the associa-
tion between rupatadine exposure and cardiotoxicity.24 We took only 
the data from the Spanish database, as it included enough cases of inter-
est. Cases were defined as reports of heart rhythm disturbances; non-
cases were defined as reports of all reactions other than heart rhythm 
disturbances. Exposure was defined as the mention of rupatadine in a 
report, whether or not it was suspected of causing the reaction. The search 
extended from the date each antihistamine came onto the market until 
12 December 2007, except in the case of astemizole, which was with-
drawn from the Spanish market in 2003.

The association between heart rhythm disturbances and rupata-
dine was estimated by calculating the reporting odds ratio with a 
95% confidence interval.25–27 The same ratio was calculated for other 
antihistamines on the market to compare the risks of heart rhythm 
disturbances. Drugs combining an antihistamine with one or more 
additional drugs (e.g., ebastine plus pseudoephedrine) were excluded 
from the study.

The reporting rate in Spain was calculated for all drugs studied as 
the number of reported cases divided by the number of person-years 
of treatment. To estimate the number of patients exposed, we used drug 
sales data from the Spanish National Health System extracted from the 
Especialidades Consumo de Medicamentos database of the Ministry of 
Health. This database contains information on community drug con-
sumption throughout the Spanish National Health System, which cov-
ers 99% of the population. Drug consumption data were converted into 
defined daily doses and then into number of person-years of treatment. 
The reporting rate was estimated on the assumption that the exposed 
population was large and the number of cases few. On this assumption, 
reporting of suspected adverse reactions is expected to follow a Poisson 
distribution, and confidence limits can be calculated on the basis of the 
relation between Poisson and χ2 distribution.28,29
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