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Abstract. – Torsade de pointes (TdP) is a
life-threatening arrhythmia that can result from
long QT syndrome. Drug-induced QT prolonga-
tion is a potentially dangerous adverse effect
of some drug combinations. A 34-year-old
woman with history of nephrotic syndrome and
rheumatic mitral valve disease was admitted to
our Hospital because of high fever. The patient
continued to be febrile until antifungal treat-
ment was switched to voriconazole. The elec-
trocardiogram demonstrated sinus tachycardia
and a prolonged QTc interval of 580 ms. Pa-
tient was resuscitated with electrical cardiover-
sion and had an emergent temporary pacemak-
er placed. We recommend careful monitoring
for QTc prolongation and arrhythmia in pa-
tients who are receiving voriconazole, particu-
larly those who have significant electrolyte dis-
turbances.

Key Words:

Voriconazole, QTc prolongation, Torsades de
pointes.

Introduction

Torsade de pointes (TdP) are a life-threatening
arrhythmia that can result from long QT syn-
drome. Many agents and medical conditions can
cause acquired long QT syndrome1. Azoles may
cause prolongation of the QT interval either di-
rectly or by inhibiting the hepatic metabolism of
other QT-prolonging agents2. Voriconazole is ex-
tensively metabolized by the liver, via the cy-
tochrome P450 pathway, by the isoenzymes
CYP2C19, CYP2C9, and to a less degree by
CYP3A43. We report a rare case of voriconazole-
associated torsade de pointes (TdP) ventricular
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tachycardia followed by QT interval prolonga-
tion that occurred with a small dose of voricona-
zole in a patient with nephrotic syndrome.

Case Report

A 34-year-old woman with a 6 year history of
nephrotic syndrome was admitted to the intensive
care unit (ICU), due to high fever. Her medical
history was including uneventful rheumatic mi-
tral valve disease in addition to nephrotic syn-
drome. Her family history showed no cases of
cardiac arrhythmia or sudden deaths. She pre-
sented with a fever (temperature, 39°C), blood
pressure of 110/70 mmHg, a regular heart rate
(96 beats per minute), and no other abnormali-
ties. Laboratory studies were notable for potassi-
um 3.5 mmol/L (RV: 3.5-5.5), magnesium 1.2
mg/L (RV: 1.3-2.1), calcium 7.4 mg/dL (RV: 8.4-
10.2), albumin 2.3 mg/dL (RV: 3.5-5), WBC
13.700 cells/mm3, neutrophils 77%, CRP 18.5
mg/dL, and 66 mm/h. Echocardiography was
performed during the course of treatment be-
cause the patient’s unstable state. Rheumatic mi-
tral valve and a moderate mitral regurgitation
were found. Three days later, while she was still
febrile, blood samples for culture were obtained,
and an empiric treatment with piperacillin-
tazobactam and amikacin was started. Five days
after the beginning of the chemotherapy, van-
comycin and systemic amphotericin B were
added to her regimen. The patient continued to
be febrile, and because of the dissemination of
her infection, the antifungal treatment was
switched to voriconazole [200 mg 2 × 1. given
intravenously (i.v.) for 4 days]. Therapy with i.v.
voriconazole with dose later adjusted according
to her renal function was started. An ECG
showed sinus tachycardia at a rate of 105, with
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Figure 1. Electrocardiogram (ECGs) recorded on day 4 of
voriconazole treatment showing sinus tachycardia (heart
rate, 105 beats per minute) and QTc prolongation to 580 ms.

Discussion 

Antifungal agents of the azoles have been de-
scribed as potentially arrhythmogenic drugs.
Cases of arrhythmia that develop after treatment
with itraconazole, fluconazole or ketoconazole,
alone have been reported, as well4-6. QT interval
prolongation and TdP were described as adverse
effects of treatment with azole family in combi-
nation with other arrhythmogenic drugs5. Female
gender is the most frequently associated risk fac-
tor for TdP7. Voriconazole is a potent blocker of
the P450 system, leading to increased hematic
concentrations of drug scarcely metabolized by
this system1.

In the literature, a few cases of nonsustained,
polymorphic ventricular tachycardia with QTc
interval prolongation associated with voricona-
zole have been reported, involving a 15-year-old
girl with acute lymphoblastic leukemia and a 14-
year-old girl with acute myeloid leukaemia. In
the first patient mentioned above8, the first
episode of QTc prolongation followed by torsade
de pointes was noted after 3 weeks of voricona-
zole treatment. She developed asymptomatic
bradycardia, QT interval prolongation and non-
sustained, polymorphic ventricular tachycardia.
In addition voriconazole level and metabolism
were within expected normal values in that pa-
tient.

Another case of bradycardia with QTc interval
prolongation associated with voriconazole has
been reported: a 14-year-old girl with acute
myeloid leukemia and a suspected mucormucosis
infection was treated with intravenous voricona-
zole9.

In those cases the duration of the voriconazole
treatment was 3 weeks. However, in our case the
duration of voriconazole treatment was only 4
days. In our patient the first episode of QTc pro-
longation followed by TdP was noted after 4
days of voriconazole treatment, when she had a
combination of several risk factors. In this patient
predisposing factors identified were: i.v.
voriconazole, female gender, drug-interaction
and hypomagnesaemia, antifungal azoles and
amphotericin B treatment.

Polymorphic ventricular tachycardia and
QTc prolongation were dose independent and
recurred upon rechallenge with a very small
voriconazole dose in the absence of other
known proarrhythmogenic agents, thus sug-
gesting a causal relationship with voriconazole
exposure. 

new non-specific T-wave abnormalities, and a
QTc interval of 580 ms. (Figure 1). On day 4 of
voriconazole treatment, nonsustained ventricular
tachycardia and torsade de pointes occurred (Fig-
ure 2). Her blood pressure was lowered to 85/60
mmHg. She was resuscitated with electrical car-
dioversion and had an emergent temporary pace-
maker placed. Her QTc prolongation could be
considered depend on voriconazole, and treat-
ment with all potentially arrhythmogenic med-
ications including voriconazole were discontin-
ued. Several ordinary echocardiograms demon-
strated a normal cardiac function and structure
without evidence of any endocardial infection.
Furthermore, a transoesophageal echocardiogra-
phy was performed. Cause of the high fewer, the
patient was started to treat with voriconazole for
a second time, but TdP recurred several days lat-
er, and then stopped it, TdP disappeared. Magne-
sium levels started to decrease in five days before
QT interval prolongation, and quickly returned to
normal with i.v. magnesium sulfate. Transvenous
pacing at a rate of 100 bpm was initiated, and
there were no recurrences of TdP. Subsequently,
the patient’s heart rate increased from 80 to 110
beats per minute with QTc normalization to 440
s after 48 h.

Figure 2. ECG recorded on day 4 of voriconazole treat-
ment showing nonsustained polymorphic, ventricular tachy-
cardia.
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In this case we suggest that voriconazole may
induce QTc prolongation and polymorphic ven-
tricular tachycardia independent of duration and
dose, in the absence of other arrhythmogenic fac-
tors. Physicians must be aware of multi-drug in-
teractions potentiating QTc prolongation and
leading to torsade de pointes ventricular tachy-
cardia. Patients receiving voriconazole should be
followed carefully for potential drug interactions
and electrolyte imbalance to minimize the possi-
bility of proarrhythmia.
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