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Abstract
Objective: to determine the prescription of drugs with known 
risk to prolong the QT interval in a Healthcare Area, to provide 
information to those physicians responsible about the risk fac-
tors associated with its development, and to improve patient 
safety.
Methods: a descriptive cross-sectional observational study of 
prevalence. A total of 4, 964 patients from a Healthcare Area 
treated in one month with drugs with known risk were in-
cluded in the study. Risk drugs, interactions and predisposing 
factors were identified. Physicians were provided with the list 
of patients with drugs with known risk, recommendations, and 
a questionnaire to know more risk factors, utility and clinical 
attitude. A descriptive statistical analysis was conducted.
Results: of the total number of patients in the Area, 3.2% 
were treated with drugs with known risk. 64.0% were wo-
men, 57.5% were older than 65 years and 39.6% had drug 
interactions. The mean number of risk factors per patient was 
1.78 (CI 95%: 1.74-1.81). Antidepressants (41.2%) and an-
tibiotics (40.4%) were the most commonly prescribed drugs 
with known risk. 25.4% of the physicians returned the ques-
tionnaire and reported the clinical attitude in 1, 073 patients: 
the drug with known risk was withdrawn in 289, the dose 
was reduced in 113, and an electrocardiogram was performed 
in 398. Physicians identified other risk factors: heart disease 
(17.9%) and hypo/hyperthyroidism (8.8%).
Conclusions: the detected prevalence of prescription of drugs 
that prolong the QT interval is relevant, considering that the 
patients also had other risk factors. Their identification can im-
prove the quality of care and patient safety.
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Resumen
Objetivo: conocer la prescripción de fármacos con riesgo cono-
cido de prolongar el intervalo QT en un área de salud, informar 
a los médicos responsables de los factores de riesgo asociados 
a su aparición y mejorar la seguridad del paciente.
Métodos: estudio descriptivo transversal y observacional de 
prevalencia. Se incluyeron 4.964 pacientes de un área de salud 
en tratamiento con fármacos con riesgo conocido en un mes. 
Se identificaron fármacos de riesgo, interacciones y factores 
predisponentes. Se proporcionó a cada médico los pacientes 
con fármacos con riesgo conocido, las recomendaciones y la 
encuesta para conocer más factores de riesgo, su utilidad y 
su actitud clínica. Se realizó un análisis estadístico descriptivo.
Resultados: el 3,2% de los pacientes del área estaban tratados 
con fármacos con riesgo conocido. El 64,0% eran mujeres, 
57,5% mayores de 65 años, y el 39,6% presentaban interac-
ciones. El número medio de factores de riesgo por paciente fue 
1,78. Los fármacos con riesgo conocido más frecuentes fueron 
antidepresivos (41,2%) y antibióticos (40,4%). El 25,4% de los 
médicos devolvió la encuesta informando de la actitud clínica 
en 1.073 pacientes: se retiró el fármaco con riesgo conocido 
en 289, se redujo la dosis en 113 y se realizó electrocardiogra-
ma en 398. Los médicos identificaron otros factores de riesgo: 
problema cardiaco (17,9%) e hiper/hipotiroidismo (8,8%).
Conclusiones: la prevalencia detectada en la prescripción de 
fármacos que prolongan el intervalo QT es relevante teniendo 
en cuenta que los pacientes tenían además otros factores de 
riesgo. Su identificación permite mejorar la calidad de la aten-
ción y la seguridad del paciente.
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Introduction

The drug-induced long QT syndrome was first des-
cribed in 1964, when it was observed that quinidine 
could prolong the QT syndrome and cause severe arr-
hythmias1. Though this adverse event was initially asso-
ciated with antiarrhythmic drugs, there is a continuous 
increase in the list of drugs which are able to prolong it 
at therapeutic doses.

Even though measurement through electrocardio-
gram (ECG) won’t determine accurately the arrhythmo-
genic risk of drugs, generally there is a qualitative rela-
tionship between the QT interval prolongation and the 
risk of torsade de pointes (TdP)2. This is not a frequent 
adverse event, but the high incidence of associated su-
dden deaths assigns special importance to it when the 
medication is used in large populations, or there are sa-
fer alternative options3,4,5. Currently, regulatory agencies 
demand the identification of this potential risk in any 
new medication before approval6, which doesn’t rule out 
any post-marketing development2, which in fact repre-
sents one of the most common causes of restriction of 
use and/or drug withdrawal from the market3. Recently, 
the Spanish Agency of Medicines and Medical Devices 
(AEMPS) has published safety warnings about the risk 
of QT interval prolongation with medications such as ci-
talopram, escitalopram, ondansetron and domperidone.

Even though it is true that long QT syndrome and TdP 
are caused primarily by certain drugs, there are many 
predisposing risk factors frequently existing in the same 
patient7. Some well-documented factors are: advanced 
age, female gender, electrolytic alterations (hypocalce-
mia, hypomagnesemia and hypokalemia), liver or renal 
dysfunction, previous history of cardiac disease (con-
gestive heart failure, myocardial infarction, bradycardia, 
left ventricular hypertrophy, and recent cardioversion of 
atrial fibrillation), or simultaneous treatment with more 
than one drug which prolongs the QT interval or can 
inhibit its renal metabolism or elimination8-10. The phar-
macological groups most frequently involved are antiarr-
hythmic, antihistaminic, antimicrobial, antiemetic, neu-
roleptic, and antidepressant drugs11–13.

The objective of this study is to determine the preva-
lence of the prescription of drugs with risk of prolonging 
the QT interval within a Healthcare Area, and to inform 
those physicians responsible about the risk factors asso-
ciated with TdP development, with the aim to improve 
patient safety.

Method

A cross-sectional and observational descriptive study 
of prevalence which included patients from a Healthcare 
Area, who were dispensed during December, 2013, throu-
gh prescription by the National Health System (NHS) some 
drug with known risk (DKR) of prolonging the QT interval. 

The selection of one single month intended to ensure the 
concomitance of treatments. Patients under 18-year-old 
were excluded. Data were obtained from the Pharmacy 
Information System Concylia, which contains information 
about medicinal products dispensed with NHS prescrip-
tions by the retail pharmacies in Castille and Leon.

In order to identify those medications which might 
prolong the QT interval, there was a review of the web-
page by the Arizona Centre for Education and Research 
on Therapeutics (AzCERT); www.azcert.org. Medications 
were classified into 3 levels of risk (known, potential and 
conditional), based on the level of clinical evidence avai-
lable14. The drugs selected were marketed in Spain and 
for out-of-hospital use.

To conduct the search of interactions with DKRs, the-
re was a review of product specifications and the on-line 
LEXICOMP® platform (Lexi-interact). Pharmacodynamic 
interaction was defined as that treatment concomitant 
with other drugs with risk (known, potential or condi-
tional) of prolonging the QT interval. Pharmacokinetic 
interaction was defined as that treatment concomitant 
with other drugs with strong inhibition of the enzyme 
involved in the DKR metabolism, or with other drugs 
which reduce its renal clearance.

The factors of risk which could boost the prolonga-
tion of QT interval and/or cause TdP were the following:

−− Obtained from the Concylia program: age ≥65 years, 
female gender, pharmacodynamic / pharmacokinetic 
interactions with the DKR, and/or dosing of citalo-
pram or escitalopram superior to that recommended 
by the AEMPS for patients over 65-year-old (the only 
drugs for which it is possible to know if the dose of 
risk is exceeded, according to the presentation dis-
pensed)15,16.

−− Obtained from clinical records: cardiac disease (conges-
tive heart failure, myocardial infarction, bradycardia, 
left ventricular hypertrophy, and recent cardioversion 
of atrial fibrillation), renal impairment, liver failure, 
electrolytic alterations (hypocalcemia, hypomagnese-
mia and hypokalemia), and hyper/hypothyroidism.
In February, 2014, each physician was provided by the 

Department of Primary Care Pharmacy with information 
about factors which increase the likelihood of developing 
long QT syndrome and drug-induced TdP (Annex), as well 
as the list of patients in their workload on treatment with 
any DKR. This list included: Patient Identification Code 
(PIC), age, gender, DKR or drug with risk of prolonging 
the QT interval, and drugs that can modify its renal meta-
bolism or elimination. Recommendations were also prepa-
red in order to minimize risks, and a survey was designed 
with the following objectives: to obtain more complete 
information about risk factors in each patient, clinical atti-
tude, and opinion regarding the utility of the information 
provided. It was requested that the survey should be re-
turned to the Department of Pharmacy in an anonymous 
manner, both regarding the physician and the patient. On 
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the other hand, it was analyzed through the Concylia pro-
gram if, by April, 2014, the DKR had been withdrawn on 
those patients identified, or replaced by other drug for the 
same indication but without any proarrhythmic risk or, at 
least, with lower risk.

The statistical analysis of the study was conducted 
using the mean value, standard deviation (SD) and confi-
dence interval (CI) of 95% for continuous variables, and 
percentages for categorical variables.

Outcomes

Twenty-two drugs marketed in Spain were identified 
with known risk of prolonging the QT interval, as well as 
thirty-five drugs which inhibited its hepatic metabolism 
or renal clearance (Table 1).

5,574 patients on treatment with at least one DKR 
were identified. For the study, patients under 18-year-
old were excluded (610), and the treatments for 4,964 
patients were analyzed; this represents a 3.2% of the 
total number of users over 18-year-old with a health in-
surance card for the Healthcare Area. Patient characte-
ristics are shown in Table 2.

Within this population studied, 5,159 DKRs were 
recorded. Table 3 shows the 10 drugs more frequently 
prescribed with high risk of prolonging the QT interval.

The risk factor more frequently identified was female 
gender (64.0%); 57.3% of these female patients were 
over 65-year-old.

From the whole number of patients, 1,966 (39.6%) 
were on concomitant treatment with some drug that 
interacted with the DKR: 1,488 (30.0%) presented po-

Table 1. Drugs with known risk of prolonging the QT interval and pharmacokinetic interactions

Drug with 
known risk

Metabolism inhibitors
Renal clearance 

inhibitors 

Amiodarone Clarithromycin, gemfibrozil, itraconazole, nicardipine, telithromycin

Anagrelide Fluvoxamine

Azithromycin

Chloroquine Bupropion, fluoxetine, paroxetine, terbinafine

Chlorpromazine
Pipemidic acid, oral contraceptives, bupropion, ciprofloxacin, phenylpropanolamine, 
fluoxetine, fluvoxamine, methoxsalem, paroxetine, quinidine, rofecoxib, terbinafine, 
zafirlukast

Citalopram Fluconazole, fluvoxamine, gemfibrozil, modafinil, ticlopidine

Clarithromycin Itraconazole, nicardipine, telithromycin

Disopyramide Clarithromycin, itraconazole, nicardipine, telithromycin

Domperidone Clarithromycin, erythromycin, itraconazole, nicardipine

Dronedarone
Clarithromycin, diltiazem, erythromycin, itraconazole, nicardipine, telithromycin, 
verapamil

Erythromycin Clarithromycin, itraconazole, nicardipine, telithromycin

Escitalopram
Esomeprazolee, Fluconazole, fluvoxamine, gemfibrozil, lansoprazol, modafinil, 
omeprazole, ticlopidine

Flecainide Amiodarone, bupropion, fluoxetine, paroxetine, quinine, terbinafine

Haloperidol
Alprazolam, bupropion, clarithromycin, chlorpromazine, fluoxetine, fluvoxamine, 
itraconazole, methoxsalem, norfloxacin, ofloxacin, paroxetine, sertraline.

Methadone
Clarithromycin, erythromycin, fluconazole, fluvoxamine, itraconazole, nicardipine, 
paroxetine, sertraline, telithromycin, verapamil

Moxifloxacin

Ondansetron

Pimozide
Ciprofloxacin, citalopram, clarithromycin, erythromycin, escitalopram, fluconazole, 
fluoxetine, fluvoxamine, itraconazole, methoxsalem, norfloxacin, ofloxacin, paroxetine, 
sertraline.

Procainamide
Amiodarone, bupropion, fluoxetine, metoprolol, ofloxacin, paroxetine, propanolol, 
terbinafine

Ranitidine, 
trimetoprim

Sotalol

Sulpiride

Terfenadine
Citalopram, clarithromycin, erythromycin, fluoxetine, fluvoxamine, itraconazole, 
paroxetine, sertraline
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tential interactions with other drugs with the ability to 
prolong the QT interval, 261 (5.3%) presented interac-
tions with drugs that inhibited the DKR’s metabolism, 
and 217 (4.4%) presented both types of interaction. No 
interactions were detected with drugs that inhibit the 
renal elimination of the DKR. 2,597 interactions were 
detected, which represents a mean 1.32 (SD: 0.75; CI 
95%: 1.29-1.35) per patient. Out of those 102 patients 
who presented 3 or more interactions, 76 (74.5%) were 
women and 86 (84.3%) were >65-year-old. It is impor-
tant to highlight that potential interactions between two 
DKRs were detected in 138 patients. Those drugs which 
interacted more frequently with DKRs are shown in Ta-
ble 4.

The mean number of risk factors detected per patient, 
without considering those reported by physicians (age 
≥65 year-old, female gender, interactions and dosing) 
was 1.78 (SD: 1.18; CI 95%: 1.74-1.81). 568 (11.4%) 
patients had no associated risk factors; on the other 
hand, 1,249 (25.2%) presented 3 or more.

From those 2,045 patients on treatment with citalo-
pram or escitalopram, 200 (9.8%) exceeded the maxi-
mum dose recommended by the AEMPS for patients 
over 65 years of age.

The information about patients on treatment with 
DKRs and factors which increase the risk of long QT syn-
drome was communicated to all Primary Care Physicians 

in the Area (213); 54 (25.4%) out of these returned the 
completed survey, which allowed to obtain additional 
information about 1,073 (21.6%) patients (Table 5). 
96.3% of physicians considered that receiving informa-
tion and recommendations about patients in their wor-
kload was useful; 40.7% acknowledged that they did 
not assess any potential risk factors before prescription; 
and 96.3% considered it was useful to receive informa-

Table 2. Characteristics of the patient sample

Characteristics N (%) Mean SD (CI of 95%)

Age (years) - 65.5 18.6 (65.0-66.0)

Patients ≥ 65-year-old 2,852 (57.5) - -

Women 3,176 (64.0) - -

Medications/patient - 5.0 3.0 (4.9-5.1)

Note: SD: Standard Deviation; CI: Confidence Interval.

Table 3. Most frequently prescribed drugs with known 
risk of QT interval prolongation

Risk drug
Patients  
N (%)

Azithromycin 1,376 (27.7)

Escitalopram 1,305 (26.3)

Citalopram 740 (14.9)

Moxifloxacin 325 (6.5)

Domperidone 257 (5.2)

Haloperidol 227 (4.6)

Clarithromycin 209 (4.2)

Amiodarone 207 (4.1)

Flecainide 199 (4.0)

Erythromycin 100 (2.0)

Table 4. Potential pharmacodynamic or pharmacokinetic 
interactions with the known risk drugs

Drug Type of interaction
Pacientes 

N (%)

Furosemide Pharmacodynamic 420 (21.4)

Omeprazole Pharmacokinetic 403 (20.5)

Hydrochlorothiazide Pharmacodynamic 111 (5.6)

Mirtazapine Pharmacodynamic 103 (5.2)

Venlafaxine Pharmacodynamic 83 (4.2)

Levofloxacin Pharmacodynamic 80 (4.1)

Esomeprazole Pharmacokinetic 76 (3.9)

Trazodone Pharmacodynamic 73 (3.7)

Escitalopram Pharmacodynamic 70 (3.6)

Azithromycin Pharmacodynamic 63 (3.2)

Table 5. Risk factors and clinical approach reported by 
physicians

Patients N (%)

N 1,073

Risk factor

  Cardiac disease 192 (17.9)

  Hyper/ hypothyroidism 94 (8.8)

  Renal failure 24 (2.2)

  Electrolytic alterations 16 (1.5)

  Liver failure 8 (0.7)

Clinical approach

  QT interval measurement 398 (37.1)

  Drug withdrawal 289 (26.9)

  Dose reduction 113 (10.5)

Note: The same patient can present more than one risk factor.
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tion about other risks associated with the use of medica-
tions in their patients. The analysis conducted in April re-
vealed that DKRs had been withdrawn to 2,720 (54.8%) 
patients. For 220 patients, the medication was replaced 
by another with the same indication, but without risk or 
lower risk of prolonging the QT Interval (another antibio-
tic was prescribed to 139 patients, the neuropsychiatric 
treatment was modified for 65 patients, and antiemetic 
and antiarrhythmic treatment was modified for 9 and 
7 patients, respectively). The pharmacological groups of 
DKRs more frequently withdrawn or replaced were: an-
tibiotics (60.8%), antidepressants (22.8%), antiarrhyth-
mic drugs (5.6%), antiemetics (5.5%) and neuroleptics 
(5.0%).

Discussion

It is widely known that some drugs have the ability 
to prolong the repolarization of ventricular activity po-
tential, which has even led to the withdrawal of me-
dications; but little is known about the frequency with 
which these are prescribed, alone or in combination with 
other drugs which can also have a proarrhythmic effect. 
This fact is even more important in women, advanced 
age patients, those with a past history of cardiac disease, 
electrolytic alterations, and renal or liver impairment.

In the present study, the frequency of prescription 
within one month in a Healthcare Area of drugs with 
high risk of prolonging the QT interval, both in an isola-
ted way and in combination, has been analyzed. It was 
found that 3.2% of patients with healthcare insuran-
ce within the Area were receiving outpatient treatment 
with at least one of these drugs. Other authors have 
found a higher prevalence (10-20%), because the stu-
died periods of time were over one year17,18. 58% of pa-
tients were over 65-year-old, and the majority were wo-
men, the same as in other series of cases published17–19.

With the analysis conducted, it was intended to iden-
tify those patients who could benefit with a closer fo-
llow-up, and even with cardiac monitoring through an 
ECG.

The most frequent pharmacological groups of risk 
were antibiotics (40.4%) and antidepressants (41.2%); 
these results are similar to those from other studies 
in the community setting17,18, with the difference that 
the macrolide most widely prescribed in this study was 
azithromycin, while the most prescribed ones in the 
others were clarithromycin and erythromycin. The rea-
son for this is that azithromycin was not considered as 
a risk drug, because the Food and Drug Administration 
notified the warning after its publication20,21. The fact 
that antibiotics are one of the most frequent groups 
of risk can be due to their seasonal profile of use, with 
higher use in months such as the one when the study 
was conducted, and specifically, azythromycin due to its 
convenient dosing (3 days of treatment). Regarding an-

tidepressants, the AEMPS has issued informative notes 
about risk with citalopram and escitalopram, depending 
on age and dose15,16. In the present study, 200 patients 
on treatment with these drugs exceeded the maximum 
recommended dose. Antibiotics and antidepressants are 
pharmacological groups with high rates of prescription 
in Primary Care, which shows the importance of conduc-
ting an adequate risk-benefit assessment, before prescri-
bing these medications in a risk population.

On the other hand, in the case that a patient is being 
treated with a DKR and requires the administration of 
another, the one that presents lower proarrhythmic risk 
and does not inhibit its renal metabolism or elimination 
should be selected. In a review of 229 published cases of 
TdP induced by non-antiarrhythmic drugs, it was found 
that 39% of cases were caused by the combination of 
more than one drug with the ability to prolong the QT 
interval, and 38% by the combination of a drug with 
the ability to prolong the QT interval and a drug that in-
hibited its metabolism11. In our study, 39.6% of patients 
were receiving simultaneous treatment with other drugs 
with the ability to interact with the DKR, and this out-
come was very superior to the ones described by other 
studies conducted in the United States, which found an 
incidence around 10%17,18. The explanation could lie in 
the lack of computerized systems of prescription in our 
Healthcare Area, which could alert of potential interac-
tions of this type.

The drugs most frequently involved in the interactions 
detected were diuretics (furosemide and hydrochloro-
thiazide). The AzCERT considers that both furosemide 
and hydrochlorothiazide will only represent a risk at high 
doses, interactions with other drugs, etc, but these are 
also drugs with a high prescription rate.

As mentioned earlier, the presence of predisposing 
factors is also essential for the development of severe 
arrhythmia. In our study, when only data obtained from 
the Concylia program were considered, 1,249 patients 
who had 3 or more risk factors were identified, and a 
mean rate of almost 2 per patient. For this reason, it 
was considered necessary to collect more information, 
through a survey targeted at physicians, about the awa-
reness of associated risk, the clinical approach followed 
after assessment (withdrawal of the drug, dose reduc-
tion, and/or performing an ECG), identification of other 
predisposing factors, and opinion about the utility of this 
type of information). From the 54 physicians who retur-
ned the survey, practically all considered that the infor-
mation was useful, and approximately 40% acknowled-
ged that they did not assess the potential risk factors in 
their daily clinical practice, before prescribing any DKR. 
We consider that it is easier for physicians to remember 
and associate the QT interval prolongation with drugs 
acting at a cardiovascular level. Thanks to these survey, 
additional information was obtained about 21.6% of 
the patients reported; the DKR was withdrawn to 289 
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of these patients, and 398 patients underwent an ECG 
for monitoring. Physicians valued positively the informa-
tion provided, because they considered it highly useful, 
possibly due to the lack of time to search in bibliogra-
phic sources, and the lack of alert systems at the time 
of computerized prescription. A bias to be considered 
is that the level of acceptance by the rest of the phy-
sicians in the Area remains unknown; and maybe the 
professionals who answered were those more involved 
and committed with this type of actions conducted from 
the Department of Pharmacy.

It is worth highlighting that, according to the analy-
sis subsequently conducted, the DKR was withdrawn to 
over half of the patients identified. However, it must be 
taken into account that many of the drugs withdrawn 
were antibiotics, with higher use in the month of the 
study, and with a limited time of use, something which 
also applies to antiemetics. Therefore, we cannot con-
clude that the outcomes obtained regarding the subse-
quent withdrawal of medication were only caused by 
our intervention. However, the information provided to 
physicians can be useful to prevent future prescriptions 
of these drugs to patients at risk, thus improving their 
safety.

Within the limitations of the study, there is the fact 
that patients could collect their medications from the re-
tail pharmacy during the month analyzed, but not admi-
nister them completely (lack of therapeutic compliance), 
or take them simultaneously.

Another limitation is that only patients who received a 
NHS prescription during December, 2013 were analyzed, 
and the risk could not be assessed in patients in the pri-
vate setting, those who did not collect their medications 
during the month of the study, or those who were im-
possible to identify because they received prescriptions 
by Specialized Care Physicians and/or manual prescrip-
tions.

When conducting the analysis of interactions, me-
dicinal plants, homeopathy, or food such as grapefruit 
juice were not considered. Any potential interactions 
with drugs obtained without prescription are also unk-
nown. Besides, the low cooperation by physicians in re-
turning the survey to the Department of Pharmacy has 
prevented us from obtaining the complete profile of risk 
factors, and assessing the frequency of development of 
adverse effects derived of the prescription of risk drugs. 
Therefore, it would be advisable to consider this in any 
future research, in order to learn about the scope and 
clinical relevance of these findings.

Regarding the external validity of results, we have not 
found many studies, and none in our country, with the 
same methodology and inclusion criteria, in order to es-
tablish any comparisons.

Summing up, we consider that there is a relevant 
prevalence detected in the Healthcare Area regarding 
the prescription of drugs which prolong the QT inter-

val, taking into account that patients also had other 
risk factors. The Primary Care Pharmacist, through the 
identification of patients and their risk factors, for their 
subsequent report to the physicians in charge, conducts 
a training activity which allows a closer follow-up of this 
type of prescriptions, improving the quality of care and 
patient safety.
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Annex. Recommendations to physicians 
for minimizing risks.

The long QT syndrome is an alteration of the electri-
cal activity of the heart, characterized by a prolongation 
of the QT interval. It can be congenital, or caused by 
certain medications. It can appear as syncope, dizziness, 
polymorphic ventricular tachycardia called “torsade de 
pointes”, which in some cases will trigger ventricular fi-
brillation, and could be associated with sudden cardiac 
death.

Astemizole, terfenadine, cisapride, etc., are drugs 
which have been withdrawn from the market due to 
their risk of prolonging the QT interval, and the Spanish 
Agency of Medications and Medical Devices has publi-
shed many warning alerts regarding the QT interval pro-
longation with drugs such as citalopram, escitalopram, 
ondansetron and domperidone.

The incidence of drug-induced “torsade de pointes” 
is low; however, it could be increased by the prescription 
of drugs which prolong the QT interval in polymedicated 
patients, and in those who present certain underlying 
factors.

Factors that increase the likelihood of Long QT 
Syndrome and drug-induced “torsade de pointes”:

•	 Age. The risk is higher for >65-year-old patients.
•	 Gender. Higher risk in women.
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•	 Cardiac health problems: bradycardia (cardiac rates 
< 60 bpm), recent cardioversion of atrial fibrillation, 
particularly with antiarrhythmic drugs, congestive 
heart failure, myocardial infarction, left ventricular 
hypertrophy, sub-clinical long QT syndrome.

•	 Hyper/hypothyroidism.
•	 Renal or hepatic failure.
•	 Hypocalcemia. Serum calcium < 8.6 mg/dl.
•	 Hypomagnesemia. Serum magnesium < 1.5 mg/dl.
•	 Hypokalemia. Serum potassium < 3.5 mg/dl.
•	 Combination of drugs that prolong the QT interval 

and/or administration at high doses.
•	 Concomitant administration of drugs that prolong 

the QT interval with an inhibitor of its hepatic meta-
bolism or renal elimination.

Drugs with known risk or higher evidence of QT 
interval prolongation:

Amiodarone, Anagrelide, Azithromycin, Chloroquine, 
Chlorpromazine, Citalopram, Clarithromycin, Disopyra-
mide, Domperidone, Dronedarone, Erythromycin, Esci-
talopram, Flecainide, Haloperidol, Methadone, Moxi-
floxacin, Ondansetron, Pimozide, Procainamide, Sotalol, 
Sulpiride, Terfenadine.

For a safe prescription of those drugs that prolong 
the QT interval, IT IS RECOMMENDED:

•	 To assess the potential risk factors which can be pre-
sent (bradycardia, electrolytic alterations, cardiac or 
endocrinological disease, etc), because prescription 
could be contraindicated, or the risk could be higher 
than the benefit.

•	 To confirm if it will be used in combination with other 
drugs that prolong the QT interval and the risk of cau-
sing “Torsade de Pointes”.

•	 Not exceeding the recommended dose.
•	 To conduct a QT interval measurement in the electro-

cardiogram before administering the medication with 
the ability to prolong the QT interval, and avoid its 
prescription in patients with a slightly prolonged QT 
interval.
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