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Torsade de pointes occuring due to a long QT interval is a rare but
potentially fatal arrhythmia. Acquired long QT develops most com-
monly because of drugs that prolong ventricular repolarization. It has
been reported that fluoroquinolone antimicrobials prolong the cor-
rected QT interval but rarely cause torsade de pointes. A patient with
torsade de pointes risk factors (female sex, advanced age, extreme
bradycardia and renal failure) who developed the condition on the
fourth day of 400 mg/day of oral moxifloxacin treatment is presented.
After the moxifloxacin was stopped, the corrected QT interval nor-
malized and a permanent cardiac pacemaker was implanted. During
11 months of follow-up, arrthythmia did not recur.
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Les torsades de pointe associées a la
moxifloxacine : Une réaction indésirable rare,
mais au potentiel fatal

Les torsades de pointe attribuables 2 un intervalle QT long sont des
arythmies rares, mais au potentiel fatal. D’ordinaire, les intervalles QT
longs se manifestent en raison de médicaments qui prolongent la
repolarisation ventriculaire. Il a été signalé que les fluoroquinolones, un
antimicrobien, prolongent lintervalle QT corrigé mais sont rarement
responsables de torsades de pointe. On présente le cas d’une patiente ayant
des facteurs de risque de torsades de pointe (sexe féminin, Age avancé,
bradycardie extréme et insuffisance rénale) qui a souffert de ce trouble
aprés avoir suivi un traitement de 400 mg/jour de moxiflocacine par voie
orale pendant quatre jours. Aprés I'abandon de la moxifloxacine,
l'intervalle QT corrigé s’est normalisé, et on a implanté a la patiente un
stimulateur cardiaque permanent. Larythmie ne s’est pas manifestée de
nouveau au cours des 11 mois de suivi.

long QT interval, which is the surface electrocardiogram

(ECG) manifestation of a prolonged repolarization phase, is
associated with an increased risk of torsade de pointes (TdP). If
transient, it may present with syncope, and if is not transient, it
may cause sudden death. A long QT interval may be congenital or
acquired. The most common cause of an acquired long QT interval
is drug administration (1). The drugs that interfere with potassium
influx, commonly by blocking the human ether-a-go-go-related
gene channel-dependent potassium current (as with fluoro-
quinolones) in myocyte membranes produce a prolongation of the
corrected QT (QTc) interval and increase the risk of spontaneous
arrhythmia generation (2). Fluoroquinolones have been reported
to prolong the QTc interval and precipitate TdP in patients at high
risk (1,3). We present a patient with bradycardia who developed
TdP during oral moxifloxacin therapy for pneumonia.

CASE PRESENTATION
An 87-year-old woman with hypertension, chronic renal failure and
dementia was admitted to the emergency department with presyn-
cope. Junctional rhythm with a rate of 30/min was present on ECG,
and the QT interval was 0.66 s; the QTc interval, according to
Bazett’s formula, was 0.47 s (Figure 1). There were no previous
ECGs performed. Medications she was using at the time of admis-
sion included ginkgo glycosides (19.2 mg/day), valsartan 80 mg
plus hydrochlorothiazide (12.5 mg/day), acetylsalicylic acid
(100 mg/day) and citalopram (20 mg/day). Her serum creatinine
level was 283 pmol/L and potassium level was 4.2 mmol/L at admis-
sion. Other biochemical tests were normal. A temporary transve-
nous cardiac pacemaker was implanted and set to a rate of
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Figure 1) The electrocardiogram of the paaent at admission. A ]uncuonal
rhythm with a rate of 30 beats/min is seen. The QT interval was 0.66 s
and the corrected QT interval was 0.47 s (the paper speed was 25 mm/s)

60 beats/min. The pacemaker was turned off 24 h after the implan-
tation because sinus rhythm resumed, but it was left in place in case
of bradycardia. On that day, 400 mg/day oral moxifloxacin was pre-
scribed to the patient for aspiration pneumonia. At the beginning of
moxifloxacin treatment, the rhythm was normal, with normal QT
(0.40 s) and QTc (0.43 s) intervals at a heart rate of 68 beats/min.
The patient was transferred to the intensive care unit for telemetric
follow-up due to the possible recurrence of symptomatic bradycar-
dia. Intermittant junctional rhythms were observed on the monitor,
but sinus rhythm was dominant. On the fourth day of moxi-
floxacin therapy, TdP developed following a short-long-short
sequence of junctional thythm (Figure 2) and recovered sponta-
neously after 36 s. The QT interval on the ECG taken on the same
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Figure 2) Telemetry record showing torsade de pointes that terminated
spontaneously after 36 s. A short-long-short sequence preceded the
arrhythmia (the paper speed was 25 mm/s)

day was prolonged (QT 0.65 s, QTc 0.58 s) at a heart rate of
48 beats/min. Moxifloxacin was stopped, and the temporary pace-
maker was turned on and set to a high rate. There were no elec-
trolyte abnormalities when TdP developed. In the following days, a
permanent dual-chamber pacemaker was implanted with an indica-
tion of symptomatic bradycardia and programmed to DDD mode at
a rate of 75 beats/min with a long atrioventricular interval. The QT
and QTc intervals returned to normal (0.39 s and 0.44 s, respec-
tively) with a heart rate of 75 beats/min (atrial pacing) seven days
after the cessation of moxifloxacin treatment. During 11 months of
follow-up, QT prolongation and TdP did not recur.

DISCUSSION
As a class, fluoroquinolones are generally well tolerated and safe.
The adverse effects associated with fluoroquinolones most com-
monly include gastrointestinal disturbances, central nervous sys-
tem reactions and dermatological effects, and these are reversible
on cessation of treatment. Serious adverse events include photo-
toxicity and QTc prolongation (4). Moxifloxacin, one of the third-
generation fluoroquinolones, is a preferable antibiotic for its longer
half-life, as well as its excellent activity against anaerobes and atyp-
ical pneumonia agents in recent years (4,5). Like all fluoro-
quinolones, moxifloxacin has the potential to prolong the QTc
interval, but TdP is very rare (1,3,5). Although moxifloxacin pro-
longs the QTc interval more than the other fluoroquinolones lev-
ofloxacin and ofloxocin (6), TdP probability with moxifloxacin is
lower than with these drugs (7). In a registry of more than one
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million patients receiving treatment with moxifloxacin, there has
been only a single case of possibly associated TdP (1). The patient
who experienced the arrhythmia was an 83-year-old woman with
pre-existing hypokalemia, sick sinus syndrome with a cardiac pace-
maker and coronary artery disease. It is recommended that drugs
with the possibility to prolong QTc interval must be used cautiously
in patients with risk factors (female sex, advanced age, underlying
heart disease, electrolyte imbalance, concomitant drug use that pro-
longs the QTc interval, severe bradycardias and presence of other
diseases) for TdP (1,3,5). Our patient can be classified as a high-risk
patient for TdP due to her sex, advanced age and presence of
extreme bradycardia at the time of hospital admission. The QT
interval was prolonged (0.66 s), although the QTc interval was
slightly longer (0.47 s) than the upper normal limit during brady-
cardia at admission. Here, the absolute QT interval is more accu-
rate, because Bazett’s formula undercorrects at very slow heart rates
(8). Prolonged bradycardia may cause QT prolongation and
increase susceptibility to TdP development via inducing cardiac
electrical remodelling (9). There were no previous ECGs performed
on our patient to make a judgement about how long the bradycardia
had persisted. If the bradycardia was presumed to have persisted for
a long time, electrical remodelling might have decreased the thresh-
old for the development of TdP. The QT interval that had normal-
ized on the next day of emergency department admission was again
prolonged by the fourth day of moxifloxacin therapy, and a short-
long-short sequence initiated the TdP, and not at an extremely slow
heart rate (Figure 2). Therefore, moxifloxacin was assumed to be
the predisposing factor for the development of TdP, with its QT
interval-prolonging effect, in addition to the above-mentioned risk
factors. The use of the Naranjo adverse drug reaction probability
scale (10) indicated a probable relationship (score of 5) between the
TdP observed and moxifloxacin therapy in this patient. Citalopram
has also been reported to prolong the QTc interval, but this occurs
only at toxic doses (11). Our patient used citalopram at a low dose
for a long time before the event, and it did not cause any QTc pro-
longation itself; therefore; we think that citalopram was not respon-
sible for the TdP, but it might have assisted in its development.

CONCLUSION

In conclusion, the drugs that have the potential to prolong the
QTc interval must be used cautiously in patients with multiple risk
factors for TdP (female sex, advanced age, concomitant drug use
that prolongs the QTc interval, severe bradycardias, presence of
other diseases such as chronic renal failure, etc). If possible, an
alternative drug that does not interfere with the QTc interval
should be chosen.
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