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Abstract

Drug-induced QT prolongation, primarily antiarrhythmic drugs, is a common cause of
torsade de pointes (TdP). Although there have been previous reports of drug-induced
TdP in patients, it has not been well documented when caused by citalopram during
the pacemaker battery-depletion phase. To improve delirium recognition, we report
a case of citalopram-induced TdP during the pacemaker battery-depletion phase. An
84-year-old Chinese female was brought to the hospital presenting recurrent syncope.
She lost consciousness and was admitted after her syncope TdP was documented.
Her pacemaker was inspected and found to be operating in an extremely ineffective
manner. Although she had prolonged QT interval after the pacemaker was replaced,
she did not suffer another syncope attack, and ECG monitoring revealed no cardiac
arrhythmia or TdP. During her admission, she was treated with citalopram for depres-
sion. Citalopram was discontinued when the QT interval shortened progressively. In
this study, we described a case of citalopram-induced TdP during the depletion phase

of a pacemaker battery. This case should serve as a cautionary lesson to clinicians to
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1 | BACKGROUND

Pacemaker battery depletion is a gradual process that is usually di-
vided into two stages: elective replacement indication and end of
life (Bian et al., 2020). To prolong administration of working hours
during the first stage, modifications to the procedures of pacemaker
are required (Bian et al., 2020; Crépeau-Gendron et al., 2019). The
first phase can last many months, providing a perfect opportunity
to replace the pacemaker and epicardial leads (Crépeau-Gendron
et al., 2019). If the pacemaker is not replaced on time, it gradually
stops working, resulting in lethal adverse and nonfatal complications
(Crépeau-Gendron et al., 2019; Drew et al., 2010). Citalopram, a se-

lective serotonin reuptake inhibitor, is now critical in the treatment

avoid using citalopram during the pacemaker battery-depletion phase.

case report, citalopram, pacemaker battery depletion, torsade de pointes

of several psychiatric disorders (Lasocka et al., 2021). Citalopram
causes a delayed lengthening of the QT interval and sudden car-
diac death (Lasocka et al., 2021). In this study, citalopram was used
to treat depression in a patient who had torsade de pointes during
pacemaker battery depletion.

2 | CASE PRESENTATION

An 84-year-old female with angina, loss of consciousness, and syn-
cope was admitted to our cardiology department. She had a history
of depression and was orally taking citalopram and lorazepam on a

regular basis. Because of sick sinus syndrome, the patient acquired a
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pacemaker eight years ago. When her pacemaker battery died a year
ago, she obtained a new generator against medical advice.

The patient was awake on arrival, with a blood pressure of
146/79 mmHg and a heart rate of 55 bpm with regular rhythm. The
patient suffered a witnessed syncope after 10 min of admission.
During ECG monitoring, we observed third-degree AV block with
QT interval prolongation, and the sinus rhythm was accompanied
by torsade de pointes (TdP; Figure 1). Laboratory tests revealed that
blood potassium was 4.15 mmol/L, hypersensitive troponin T was
0.059 ng/ml (<0.026 ng/ml), CK-MB was 1.30 ng/ml (< 4.0 ng/ml),
and blood calcium was 2.22 mmol/L. The N-terminal probrain na-
triuretic peptide (NT-proBNP), liver, and renal function were within
normal limits. Cardiac ultrasonography showed that the left ventric-
ular ejection fraction (LVEF) and heart structure were both normal.
The patient was intravenously instilled with given 10 ml of magne-
sium sulfate. Pacing was performed using a temporary pacing lead,

and escitalopram and miconazole were immediately discontinued.

The next day, the patient underwent dual chamber permanent pace-
maker implantation for sick sinus syndrome (Figure 2). The QT inter-
FIGURE 2 The new pacemaker was placed val shortened after one day, but it remained prolonged.
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FIGURE 3 The re-examined electrocardiogram revealed heart rate recovery and QT interval prolongation after pacemaker replacement

FIGURE 4 The QT interval was significantly shortened before discharge

The QT interval shortens with increasing heart rates (Martinez-
Raga et al., 2013). In this study, heart rate was constantly main-
tained at 70 bpm by pacing. The QT interval was gradually reduced
(Figures 3 and 4), and it normalized after 1 month. At the time of
writing, the patient was still under follow-up with their setons in
place, and she remained syncope free without antidepressant med-
ication changes.

3 | DISCUSSION

QTc prolongation can cause malignant cardiac arrhythmias such as
torsade de pointes and sudden cardiac death (Vieweg et al., 2012). QT
interval can be influenced by many factors including heart rate, age,
electrolytes, drugs, cardiac diseases, and metabolic and infectious
diseases (Bian et al., 2020; Roden, 2019). In the current study, there
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were at least two causes of markedly prolonged QTc interval in the
patient, one of which may be citalopram. Citalopram is a depression
drug with a high cardiac safety profile (Straley et al., 2021). Therefore,
it is widely used for the treatment of depression (Straley et al., 2021).
However, it can induce QT interval prolongation. Previous research
found no significant linear correlation between QT interval and cit-
alopram dose (Crépeau-Gendron et al., 2019).

In this study, the patient was treated with 10 mg of escitalopram
daily. The QT interval shortened after escitalopram was withdrawn,
an indication that it was one of the causes of the QT interval prolon-
gation. Furthermore, it is notable that pacemaker battery depletion
reduced heart rate. Pacemaker reprogramming and causes of pac-
ing mode occur spontaneously in the early stages of the disease (Liu
et al., 2020). The symptoms worsen as the pacemaker battery drains.
The most common presenting symptoms are syncope and sudden
death (Sinha et al., 2018). However, syncope is not always caused
by bradycardia and may be induced in part by torsade de pointes
(TdP) (Drew et al., 2010). Torsade de pointes is triggered by R on T
phenomenon (Lasocka et al., 2021). The studied patient presented a
recurrent episode of syncope, and the electrocardiogram revealed
that she had TdP and a distinct prolonged QT interval.
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