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ABSTRACT

Hydroxyzine, an H1 receptor antagonist, is a drug commonly used to treat anxiety, pruritus, urticaria or used during
premedication before surgery. It was introduced to the market as early as the 1950s, but it was not until 2015 that a warning
was issued regarding its potential to cause arrhythmias. This action is due to its effect on the transport of potassium ions
through ion channels in myocardial cells, leading to a prolongation of the QT segment, which can contribute to torsade de
pointes-type arrhythmias.

Numerous clinical cases of cardiac arrhythmias and QT prolongation following hydroxyzine use have been reported in the
literature. This is most likely to occur in patients with comorbidities, genetic factors that prolong the QT segment, or those
taking other drugs that can cause arrhythmias.

Meta-analyses of safety reports published by manufacturers of drugs containing hydroxyzine and non-clinical studies also
provide information on the potential for cardiac torsade de pointes arrhythmias while taking hydroxyzine.

Therefore, it is extremely important to take a thorough patient history before initiating hydroxyzine treatment, to rule out
risk factors for cardiac arrhythmias, and to assess the benefits and risks of the drug. This is particularly important in elderly
patients and those suffering from multiple chronic diseases.

Extreme caution should also be exercised when administering hydroxyzine to patients in emergency conditions in a hospital
emergency department setting or by emergency medical teams, when it may not be possible to establish an accurate history.
Despite the high efficacy of hydroxyzine in both reducing symptoms of anxiety, pruritus and premedication preoperatively,
the potential risk of cardiac arrhythmias in certain groups of patients should always be considered and the benefit/risk ratio
assessed when including treatment.
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Introduction

Hydroxyzine is one of the most widely used sedative drugs in clinical practice. The mechanism of action of
hydroxyzine is probably related to the inhibition of the activity of centers in the subcortical layer of the central
nervous system, but it does not inhibit the activity of the cerebral cortex. It reduces internal tension, anxiety, anxiety
tension and muscle tension. In addition, it exhibits antihistaminic, cholinolytic, analgesic and antiemetic properties,
so it is also used to treat pruritus or relieve symptoms of allergic reactions. In therapeutic doses, it does not increase
secretion or lower the pH of gastric acid, and in most cases shows mild antisecretory effects.

Hydroxyzine is most often administered orally, in syrup or tablet form, but intramuscular administration
is also acceptable in situations where oral administration is difficult. After oral administration, hydroxyzine
begins to take effect after just 5-10 minutes in syrup form and 30-40 minutes for tablets. The effect lasts from
6 to 8 hours, the drug is metabolized in the liver (with the participation of alcohol dehydrogenase) and excreted
from the body in the form of metabolites via the kidneys. Therefore, special care should be taken when using
hydroxyzine in patients with renal and hepatic insufficiency.

The most common side effects of hydroxyzine include drowsiness, headache, dry mouth, confusion,
nausea, dizziness or paradoxical agitation. One of the most significant side effects, the incidence of which has
not yet been established, is ventricular arrhythmias (e.g., forsade de pointes) and QT interval prolongation.

In 2015, a safety communication for hydroxyzine was issued in all European Union countries, stating that
its administration is contraindicated in patients with prolonged QT, both congenital and acquired, and who have
risk factors for QT prolongation. Therefore, the communication makes it clear that hydroxyzine should not be
combined with other drugs that cause QT prolongation, and an ECG should be performed before each
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administration and a list of medications taken should be discussed with the patient. This causes problems mainly
when hydroxyzine is administered in emergency situations, in the ED setting or by emergency medical teams.

Drug-induced QT interval prolongation is a significant risk factor for ventricular arrhythmias, including
torsade de pointes tachycardia and sudden cardiac death. Due to the difficulty in unequivocally confirming the
causal relationship between the use of a particular drug and the occurrence of arrhythmias, the length of the
QT interval is often used as a proxy for arrhythmogenic risk

The mechanism of action of most QT-prolonging substances is based on influencing the flow of
potassium ions through cell membrane channels or interfering with the transport and function of structural
proteins of these channels. Improved knowledge of the structure and function of ion channels has led to a better
understanding of the phenomena underlying drug-induced QT prolongation and related cardiac arrhythmias

Pharmacotherapy-induced arrhythmias are relatively rare clinical phenomena and usually require the
presence of several comorbid risk factors. Among them are the simultaneous use of two or more drugs affecting
the same electrophysiological pathway, electrolyte disturbances - especially hypokalemia - and genetic
predisposition

The most important factors favoring the occurrence of drug-induced arrhythmias include female gender,
the use of polypharmacotherapy including drugs that prolong the QT interval, adverse drug interactions
resulting in impaired repolarization, electrolyte disturbances (hypokalemia, hypomagnesemia), bradycardia,
organic heart disease and heart failure

Therefore, a thorough history should be taken before administering hydroxyzine, paying particular
attention to medications used chronically and those the patient is taking on an ad hoc basis. Drugs that increase
the risk of forsade de pointes in combination with hydroxyzine include digoxin, moxifloxacin, propafenone
and flecainide. Concomitant use of hydroxyzine and clarithromycin, quetiapine, theophylline, papaverine or
phenothiazide neuroleptics increases the risk of ventricular arrhythmias, and combination with amiodarone or
haloperidol results in an increased risk of sudden cardiac death. On the other hand, when escitalopram or
citalopram is used concomitantly with hydroxyzine, the side effects of both drugs have been shown to add up.

A number of clinical cases are also known in which the use of hydroxyzine has led to torsade de pointes
arrhythmias and even sudden cardiac arrest.

Meta-analyses of safety reports provided by manufacturers of drugs containing hydroxyzine and non-
clinical studies also provide information on the potential for cardiac forsade de pointes arrhythmias while
taking hydroxyzine - the preparation affects the transport of potassium ions in the ion channels of the heart
muscle, in effect prolonging the QT segment, resulting in an increased risk of arrhythmias.

Therefore, it is crucial to take a detailed patient history before starting hydroxyzine treatment. The
presence of risk factors for cardiac arrhythmias should be ruled out, and a careful assessment of the benefit-
to-potential risk ratio of the drug should be made. Particular attention should be paid to elderly patients and
those with multiple comorbidities.

Increased caution is also recommended in emergency situations, especially in the hospital emergency
department setting and in pre-hospital care, where taking a thorough history is sometimes impossible.

Despite the documented efficacy of hydroxyzine in the treatment of anxiety symptoms, pruritus and in
preoperative premedication, in selected groups of patients it is always necessary to consider the risk of
arrhythmia and make an informed therapeutic decision based on the analysis of benefits and risks.

The purpose of the above article is to provide an overview of the issues related to the effects of
hydroxyzine on the risk of cardiac arrhythmias, particularly those of a torsade de pointes nature, as well as
complications in the form of sudden cardiac death.

As a result, the work aims to make the audience aware of the potential risks of administering
hydroxyzine, and to draw their attention to the importance of taking a proper history and making sure that there
are no interactions of the drugs the patient is taking.

Methodology

An exhaustive review of the literature, meta-analyses on the topic described, and clinical case reports
was conducted.

Areview of scientific articles published and indexed in PubMed, an analysis of the specialized literature
on the subject and clinical cases published in professional journals was conducted.

The published cases are from multiple countries and cover the adult population. Analyses of safety
reports published by manufacturers of drugs containing hydroxyzine are also cited.
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Discussion

A case of torsade de pointes after hydroxyzine administration in an 82-year-old female patient with
atrioventricular block was described in 2021. The patient was admitted to the hospital because of dyspnea and
bradycardia after exertion. The ECG performed showed complete atrioventricular block. During pacemaker
implantation, the patient was given 12.5 mg of hydroxyzine intramuscularly for sedation. After administration
of the drug, the patient developed forsade de pointes arrhythmia.

After the administration of hydroxyzine, a prolongation of the QT segment to 636 ms was observed, and
the arrhythmia occurred after the R-on-T phenomenon (the occurrence of the R-wave near the T-wave in the
ECG, which can lead to severe arrhythmias) was observed. This demonstrates the direct effect of hydroxyzine
administration on the occurrence of arrhythmias. After the arrhythmia episode was controlled, the patient was
discharged home and showed no symptoms in the following days.

The described case proves that special care should be taken when administering hydroxyzine during
surgery, especially in patients who have bradycardia.

A similar case was reported in 2023. A 58-year-old man with a complex medical history was brought to
the ED for shortness of breath and chest pain. The patient had a history of substance abuse and intoxication,
including heroin, and suffered from multiple comorbidities: hypertension, heart failure with preserved ejection
fraction, QT segment prolongation, and a history of torsade de pointes arrhythmia (status post implantation of
a cardioverter-defibrillator). It was determined that the man was found by his family in a smoke-filled room.

The anesthesiology team assessed the patient's blood carbon monoxide concentration, with a result of
30%. Assessment of critical parameters showed an arterial pressure of 245/137 mm Hg, a pulse rate of 110
beats per minute, a respiratory rate of 23 per minute, a temperature of 36.6 degrees Celsius and a saturation of
100% with oxygen therapy using a reservoir mask. Analysis of laboratory results showed a COHb level of 4.1%
in venous blood, a carbon monoxide level of 7.1%, a BNP of 489 pg/ml, an increase in troponin levels from
24 pg/ml to 114 pg/ml, a magnesium level of 1.7 mg/dL and a WBC of 12.4 thousand/ml.

A chest X-ray showed an implantable cardioverter-defibrillator (ICD) on the left side and increased
bronchoscopy. An electrocardiogram (ECG) performed on admission showed sinus tachycardia, a prolonged
QT segment of 484 ms, right atrial enlargement, left ventricular hypertrophy and q-wave changes in leads II,
IIT and aVF, suggesting a history of myocardial infarction.

The patient was admitted to the cardiology department to stabilize his blood pressure. An intravenous
infusion of nitroglycerin was administered to lower the pressure, after which the patient began to present
symptoms of opioid withdrawal - sweating, nausea and anxiety. Symptoms were assessed by the clinical opioid
withdrawal symptoms (COWS) scale and 8mg of buprenorphine was administered as prescribed. In addition,
the patient was given clonidine, trimethobenzamide (with antiemetic effects) and 50mg of hydroxyzine. An
ECG was performed again, noting a prolongation of the QT segment to 612ms.

Overnight, the patient developed forsade de pointes arrhythmia. A check of the ICD device was
performed, which revealed 19 episodes of R on T phenomenon leading to arrhythmia. Two episodes were
terminated by antitachyarrhythmic pacing (ATP), and the patient received a total of 17 defibrillation shocks.

150 mg of amiodarone was given as an intravenous bolus, and an amiodarone infusion was started; after
persistent polymorphic ventricular tachycardia (VT), 100 mg of lidocaine was also given as an intravenous
bolus and a lidocaine infusion was started. Due to persistent polymorphic VT, refractory to treatment with
amiodarone and lidocaine, the decision was made to intubate and sedate the patient to control the arrhythmia.
Sedation was performed with propofol and midazolam, and bolus fentanyl was also used for analgesia.
Amiodarone and lidocaine infusions were gradually discontinued after the persistent VT subsided. The patient
was extubated, and the ICD device was reprogrammed, setting the pacing rate to 75 beats per minute.
Transthoracic echocardiography showed a left ventricular ejection fraction of 35-40%, a small pericardial
effusion and mitral valve regurgitation. After the acute episode subsided and hemodynamic stabilization was
achieved, the patient was discharged from the hospital with a recommendation for cardiac follow-up to
determine further treatment.

The above case demonstrates the need for extreme caution when including QT prolonging drugs,
including hydroxyzine. In each case, the benefit/risk ratio should be evaluated, electrolyte levels should be
assessed in laboratory tests, and ECGs should be monitored several times to assess possible QT prolongation.
In addition, the lowest effective dose of hydroxyzine should be used in patients with a history of arrhythmias.

The use of hydroxyzine and other QT prolonging drugs significantly increases the risk of arrhythmias,
as evidenced by the case of a 65-year-old female patient treated with flecainide and hydroxyzine.

e-ISSN: 2544-9435 4



3(47) (2025): International Journal of Innovative Technologies in Social Science

The patient was admitted to the hospital due to a feeling of palpitations and a sensation of shortness of
breath, aggravated especially at night, and orthopnoe. An ECG showed atrial fibrillation (AF) with a rhythm
of 137 beats per minute with narrow QRS complexes, without repolarization abnormalities. Transthoracic
echocardiography showed normal left and right ventricular size and contractility, mild left atrial dilatation (44
mm) with no other significant abnormalities.

With treatment with anticoagulants and diuretics, the patient's condition was stabilized, satisfactory
control of symptoms and spontaneous return of sinus rhythm were achieved. After the patient's condition was
stabilized, treatment with 2.5mg of bisoprolol and 50mg of flecainide was started. During hospitalization, the
patient reported symptoms of severe pruritus of the lower extremities, which required loratidine 10mg and
hydroxyzine 25mg.

On the fourth day of concomitant administration of flecainide and H1 receptor antagonists (hydroxyzine
and loratidine), the patient experienced sudden cardiac arrest due to QT prolongation and the development of
torsade de pointes arrhythmia. The patient required defibrillation six times and intubation. Normal heart
rhythm was restored after 15 minutes of resuscitation. A CT scan of the head showed no ischemic changes,
and coronary angiography showed coronary lumen lesions. The patient was extubated after 72 hours and was
discharged home in good condition, with a recommendation to take bisoprolol 2.5mg/12 hours. During the
month after discharge, she reported no symptoms.

Concomitant administration of flecainide with H1 receptor antagonists results in a significant increase
in the risk of QT prolongation, resulting in cardiac torsade de pointes arrhythmia.

The effect of hydroxyzine on QT prolongation is also confirmed by a meta-analysis by Schlit et al.
conducted in 2017. The authors took into account data made available by the manufacturer of hydroxyzine on
the safety of the drug (pharmacovigilance reports) from 1955 to 2016, as well as non-clinical
electrophysiological studies collected in scientific databases.

Between 1955 and 2016, a total of 59 adverse events involving QT prolongation or episodes of forsade
de pointes were reported in patients using hydroxyzine. Except for cases of intentional overdose, all cases
involved patients with other risk factors, such as the use of other QT prolonging drugs or the presence of
comorbidities. The highest cumulative risk was found in patients with cardiovascular disease and
concomitantly taking drugs with known QT prolongation potential.

In parallel, electrophysiological studies were conducted, which showed concentration-dependent
inhibition by hydroxyzine of ion channels in myocardial cells, including potassium channels, resulting in QT
segment prolongation. The results of the above analysis support the classification of hydroxyzine as a drug
with the potential to induce cardiac forsade de pointes arrhythmias, and are consistent with recommendations
to limit its use in patients with other arrhythmia risk factors.

The aforementioned impairment of ion channels was also evaluated in a study by Lee et al. back in 2011.
In an in vitro study conducted on animal cells, they showed a significant prolongation of action potential
duration after administration of hydroxyzine at concentrations of both 0.2 and 2 mcmol/L. The prolongation
of the action potential was dependent on both the concentration and duration of the drug. In addition, it was
found that hydroxyzine affects both active and inactivated ion channels, but not closed ion channels.
Hydroxyzine has also been shown to affect hERG ion channels, which, with a rare mutation in their structure,
may be an additional risk factor for arrhythmias. Therefore, special attention should be paid to patients' genetic
predisposition to QT prolongation before initiating hydroxyzine therapy.

Due to numerous cases of arrhythmias in patients using hydroxyzine, in 2015 the EMA issued a warning
regarding hydroxyzine's potential to prolong the QT segment and induce torsade de pointes.

The published warning influenced the frequency of initiation of hydroxyzine therapy in many European
countries and the UK.

A study by Morales et al. reported a significant decrease in initiation of hydroxyzine therapy in England
and Scotland. Before the warning was issued, in the first quarter of 2009, hydroxyzine therapy was initiated in
91.5 patients per 100,000 in Scotland, while in England it was initiated in 35.9 patients per 100,000. After the
warning was issued, these values dropped to 58.9/100,000 and 30.8/100,000 in 2018, respectively. There was
also an increase in the number of hydroxyzine therapy discontinuations in England. However, similar changes
were not observed in Denmark or the Netherlands. Hydroxyzine discontinuation was also not associated with
a change in treatment to other antihistamines, benzodiazepines or antidepressants.

The study by Morrow et al. reports similar results obtained in the United Kingdom. During the year after the
warning was issued, the number of patients starting hydroxyzine therapy dropped by 21% compared to before the
warning was issued. No higher dropout rates were observed in patients with additional risk factors for QT
prolongation or the development of cardiac arrthythmias. The study also reported statistics from Canada, but did not
see a significant decrease in the number of cases of initiation of hydroxyzine treatment in that country.
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Conclusions

Analysis of clinical cases and the available literature clearly indicates that one of the side effects of
hydroxyzine is QT prolongation and the risk of inducing cardiac torsade de pointes arrhythmia.

Hydroxyzine is very commonly used in the relief of pruritus and urticaria symptoms, as premedication
for surgical procedures and to relieve anxiety symptoms. It shows high efficacy, so it is used in both outpatient,
inpatient and prehospital care. Despite its relatively good safety profile, one of the most important risks
associated with the administration of hydroxyzine is its potential to induce cardiac arrhythmias.

Patients with other risk factors for QT prolongation, such as comorbidities, electrolyte abnormalities,
advanced age or taking other drugs with arrhythmogenic potential, are particularly vulnerable to this
complication. Drugs whose interactions increase the risk of torsade de pointes include digoxin, moxifloxacin,
propafenone and flecainide in particular. The chance of ventricular arrhythmias is also increased when
combined with clarithromycin, quetiapine, theophylline, papaverine or phenothiazide neuroleptics. Taking
hydroxyzine concomitantly with amiodarone or haloperidol can, in turn, lead to sudden cardiac death.

Numerous cases of torsade de pointes following hydroxyzine use in patients at high risk for arrhythmias
have been reported in the literature. In 2021, a case was described of a patient in whom administration of
hydroxyzine 12.5mg as premedication preoperatively led to QT prolongation and torsade de pointes. The
patient's diagnosed atrioventricular block and bradycardia were significant comorbidity risk factors.

In a case reported in 2023, administration of hydroxyzine led to sudden cardiac arrest in a patient treated
for symptoms of withdrawal syndrome after opioid abuse. A dose of 50mg of hydroxyzine caused QT
prolongation, against which a torsade de pointes heart rhythm disturbance developed. The patient required
sedation to control the arrhythmia, but was discharged from the hospital in good general condition after a
recovery period.

A similar case occurred in a patient, treated with flecainide, who developed urticaria symptoms during
hospitalization for atrial fibrillation. To relieve pruritus, the patient received hydroxyzine and loratidine. On
the fourth day of therapy, the patient developed QT prolongation, developed cardiac torsade de pointes
arrhythmia, and eventually sudden cardiac arrest. The patient required defibrillation and intubation six times.
After 72 hours, she was discharged home in overall good condition.

Cases of cardiac arrhythmias during hydroxyzine use have also been reported as side effects of the drug
and included in safety reports published by manufacturers. Despite the fact that hydroxyzine has been in use
for more than sixty years, by 2016 only 59 such events had been reported in safety reports. The actual number
of cases of torsade de pointes following hydroxyzine use is certainly higher.

Therefore, it is of utmost importance to report all adverse reactions occurring after the administration of
already registered drugs. This action will allow a better estimation of the incidence of most of them, and as a
result will contribute to improving the safety of pharmacotherapy.

Hydroxyzine's potential to induce cardiac arrhythmias has also been demonstrated in non-clinical, in
vitro studies. Hydroxyzine has been shown to have time- and concentration-dependent effects on the flow of
potassium ions through ion channels in myocardial cells. It affects hERG channels in both active and
inactivated forms, prolonging the duration of the action potential and, as a result, prolonging the QT segment,
which can lead to the development of arrhythmias.

Despite numerous reports of hydroxyzine side effects, it was not until 2015 that the EMA issued a
warning advising of the drug's possible induction of cardiac arrhythmias. [16] The issuance of the warning
influenced clinical practice regarding the use of hydroxyzine. There was a clear downward trend in the number
of patients starting hydroxyzine treatment in some European countries.

Despite this, hydroxyzine remains an effective drug with a relatively good safety profile that has a well-
established place in clinical practice. In patients without comorbid risk factors, it remains the drug of first
choice for the treatment of anxiety, pruritus and sleep disorders.

The above analysis of the literature and clinical cases underscores the important role of a detailed history
in preventing serious complications of pharmacotherapy. Extreme caution should be exercised when including
hydroxyzine in elderly patients and in situations where contraindications cannot be established.

In situations where there are contraindications to hydroxyzine, the benefit/risk ratio should be analyzed
and alternative therapy should be considered. It is also extremely important to check the interaction of
medications taken by the patient with hydroxyzine each time, due to the fact that the combination with many
commonly used preparations can significantly increase the risk of adverse reactions and, in some cases, even
sudden cardiac death.
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It is also important to increase the knowledge of health care professionals about drugs that can cause

cardiac arrhythmias. Informed and prudent selection of treatment according to a patient's medical history is a
key element of safe pharmacotherapy and avoids numerous, often dangerous complications.
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