cambridge.org/cty

Cite this article: Unal Yiiksekgdniil A, Ertugrul i,
and Karagbz T (2021) Fluconazole-associated
QT interval prolongation and Torsades de
Pointes in a paediatric patient. Cardiology in the
Young 31:2035-2037. doi: 10.1017/
$1047951121001992

Received: 14 March 2021
Accepted: 27 April 2021
First published online: 24 May 2021

Keywords:
Fluconazole; QT prolongation; ventricular
tachycardia; torsades de pointes

Author for correspondence:

Ayse Unal Yiiksekgoniil, Department of Child
Health and Diseases, Unit of Cardiology,
Hacettepe University Faculty of Medicine,
06100, Ankara, Turkey. Tel: +90 312 305 1157;
Fax: 490 312 305 1157.

E-mail: dr.unalays@gmail.com

© The Author(s), 2021. Published by Cambridge
University Press. This is an Open Access article,
distributed under the terms of the Creative
Commons Attribution licence (http://
creativecommons.org/licenses/by/4.0/), which
permits unrestricted re-use, distribution, and
reproduction in any medium, provided the
original work is properly cited.

CAMBRIDGE

UNIVERSITY PRESS

=

@) CrossMark

Ayse Unal Yiksekgénul®, ilker Ertugrul ©® and Tevfik Karagoz

Department of Child Health and Diseases, Unit of Cardiology, Hacettepe University Faculty of Medicine, Ankara,
Turkey

Abstract

“Torsades de pointes”, a life-threatening rhythm disorder, is a polymorphic ventricular tachy-
cardia that usually develops in association with a prolonged QT interval. Fluconazole, an
anti-fungal drug, may also induce QT prolongation, in some cases subsequent torsades
de pointes. Herein, we report a 16-year-old female presenting “torsades de pointes” after
administration of fluconazole and rapidly improved upon cessation of the drug.

Torsades de pointes is a polymorphic form of ventricular tachycardia that is usually associated
with QT interval prolongation and may lead to cardiac arrest and sudden death. QT interval
prolongation may occur as congenital or acquired manner. Drug utilisation and electrolyte
abnormalities are the most common causes of acquired QT interval prolongation.
Fluconazole is an anti-fungal drug reported to cause QT interval prolongation and torsades
de pointes in adults."* A medically complicated case of a child who developed ventricular
arrhythmia resulting with torsades de pointes, while using multiple drugs including fluconazole
has been reported.® To the best of our knowledge, a torsades de pointes case developed in child-
hood due to fluconazole and rapidly resolved after drug discontinuation has not been encoun-
tered in the literature. We present the case of a 16-year-old girl with pneumonia who developed
prolonged QT-associated torsades de pointes on the sixth day of fluconazole treatment.

A 16-year-old female patient presented to the paediatric emergency service of our hospital with
fever, phlegmy cough, and increased respiratory tract secretions. It was learned that she had
diffuse axonal injury due to an accident occurred a year ago, using baclofen for spasticity
and feeding by gastrostomy. The child had no history of arrhythmia. The family history was
negative for arrhythmia, syncope, and sudden cardiac death. Respiratory examination revealed
abnormal breathing sounds. Heart sounds were normal and rhythmic, no additional voices and
murmurs were detected. She was hospitalised with the diagnosis of complicated pneumonia.
Combined antibiotics of vancomycin and ceftriaxone were initiated. Due to persistent fever,
on tenth day, fluconazole was added to treatment on an empiric basis.

On day 6 of fluconazole treatment, premature ventricular contractions and a prolonged QT
interval (QTc =560 ms) were observed on the monitor. Several hours later, early afterdepola-
rizations turned into torsades de pointes ventricular tachycardia on electrocardiogram moni-
toring (Fig 1). Electrolytes, liver and kidney functions, and troponin values were normal. No
signs of myocardial injury were detected. Cardiovascular examination and echocardiogram
were normal. Intravenous lidocaine was administered with the loading dose of 1 mg/kg, followed
by an infusion of 25 pg/kg/min. Bigeminy ventricular beats and nonsustained ventricular tachy-
cardia were detected in the 24 h Holter monitoring. Therewith, the drugs used by the patient
were reviewed. Fluconazole was discontinued. Over the following 24 h, ventricular arrhythmia
dissolved and sinus rhythm (QTc interval of 540 ms) was observed in electrocardiogram record-
ing. Lidocaine infusion was ceased and propranolol was started at a dose of 2 mg/kg/day.

Five days later, an electrocardiogram recording showed sinus rhythm with a 402 msQTc
(Fig 2) and no arrhythmia was detected in the 24-h Holter monitoring. During this period,
the other antimicrobials and baclofen were not discontinued. The patient’s arrhythmia did
not recur in the remainder of the hospital admission.

Torsades de pointes was defined by Frangois Dessertenne in 1966 as polymorphic ventricular
tachycardia associated with prolonged QT interval.® Prolongation of the QT interval and
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Figure 1. Electrocardiogram showing “tor-
sades de pointes” ventricular tachycardia fol-
lowing early after depolarisations.
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Figure 2. Electrocardiogram record after dis-
continuation of fluconazole shows disappear-
ance of ventricular arrhythmia.

development of torsades de pointes are the result of abnormal
function of the ion channels and related proteins involved in the
repolarization process in ventricular myocytes.®

The risk of torsades de pointes associated with non-cardiac
drugs is low. Although mild delays in ventricular repolarization
caused by proarrhythmic drugs are often not clinically recog-
nised, risk factors including congenital long QT syndrome, clin-
ically significant bradycardia or heart disease, electrolyte
imbalance, impaired liver/kidney function, female gender,
advanced age, and concurrent treatment with drugs known to
have potential for pharmacokinetic/pharmacodynamic inter-
actions may increase torsades de pointes risk.” In our patient,
there were no risk factors other than female gender. Also, the
patient had received baclofen for spasticity. Although baclofen
overdose may result in cardiac effects, it has not been reported to
cause ventricular arrhythmia.

Triazole antifungal drugs may induce torsades de pointes
by affecting cardiac repolarisation, as well as inhibiting hepatic
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metabolism of other QT prolonging drugs.® Co-administration
of drugs that inhibit CYP3A4 may lead to supratherapeutic drug
levels and thus an increased risk of QT prolongation and torsades
de pointes.” In our patient, no concomitant drugs with known
QT-prolonging potential were received. To the best of our knowl-
edge, pharmacokinetic/pharmacodynamic interactions have not
been reported between concomitant drugs and fluconazole. In
our case, no possible aetiology was found except for the use of drug
that could explain QT prolongation and arrhythmia. After discon-
tinuation of fluconazole, complete elimination of arrhythmia and
normalization of the QT interval strongly suggest fluconazole as
the aetiology.

Little is also known about the time between starting an azole
antifungal drug and the development of torsades de pointes.
Salem et al stated that the average time between fluconazole use
and the development of torsades de pointes was 4 days.!* In our
case, there was a temporal relationship between the initiation of
fluconazole and torsades de pointes. Torsades de pointes occurred
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on the sixth day of the treatment and ended a day after fluconazole
was discontinued.

In conclusion, this case demonstrates the potential proarrhyth-
mic effect of fluconazole in a child. In case of QT prolongation,
drug treatments should be reviewed, drugs with proarrhythmia
potential should be discontinued, and drug interactions should
be avoided. It should be kept in mind that fluconazole may lead
to torsades de pointes by causing prolongation of the QT interval
and patients should be monitored by serial electrocardiogram.
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