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Abstract

Torsades de pointes is a kind of life-threatening ventricular tachyarrhythmia. We report a case
of torsades de pointes in an 8-year-old boy with acute rejection after orthotopic heart trans-
plantation. The causes of torsades de pointes could be either congenital or acquired. In this
case, various causes including acute rejection-related repolarisation heterogeneity, dose-
dependent acquired long QT resulting from treatment with immunosuppressants, and
AKAP9 (A-kinase anchoring protein 9) genetic variants are the possible mechanisms.

We report the case of an 8-year-old boy who exhibited torsades de pointes and describe the
subsequent treatment. He visited our emergency room presenting with nausea, abdominal dis-
tension, and dyspnoea on exertion. He had undergone orthotopic heart transplantation without
complications for restrictive cardiomyopathy 2 months earlier. Echocardiography showed a left
ventricular ejection fraction of 32%, and endomyocardial biopsy revealed grade 2 moderate
acute cellular rejection per the International Society for Heart and Lung Transplantation.
We started him on steroid pulse therapy and everolimus. Tacrolimus was titrated to a higher
dosage of 0.08 mg/kg daily. The secondmyocardium biopsy on the 7th day of admission showed
decreased cellular rejection (International Society for Heart and Lung Transplantation 1R).

The next day, the boy suddenly collapsed in the paediatric intensive care unit with gener-
alised tonic–clonic movements. The electrocardiogram during the episode showed a pattern
of complex T-wave alternans and torsades de pointes triggered by a premature ventricular beat
on the T wave (Fig 1). Cardiopulmonary resuscitation was performed immediately. After 3
minutes of resuscitation, spontaneous circulation resumed, and a normal sinus rhythm with
QTc of 482 ms was restored, per electrocardiography (Fig 2). Serum electrolyte levels were
within the normal ranges, and the serum levels of tacrolimus and everolimus at 8.7 and
3.3 ng/ml, respectively, were within the therapeutic range. His medical records showed his
QTc at 401 ms at the time of admission. Two more episodes of torsades de pointes occurred
in the subsequent 3 days despite treatment with oral propranolol (1.25 mg/kg daily) and intra-
venous lidocaine (30 μg/kg per min). We then implanted an implantable cardioverter defibril-
lator. More than 20 episodes of defibrillator-appropriate shock were recorded in the following 4
days when the serum level of tacrolimus was above the upper limit of the normal range. We
therefore tapered tacrolimus to 0.04 mg/kg daily. No more episodes of arrhythmia were doc-
umented in the 5 days after defibrillation. The acute rejection subsided, and his heart function
returned to normal. Whole-exome sequencing (targeting all reported long QT syndrome and
channelopathy genes) showed a non-frameshift insertion (K1335_L1336insQ) in the AKAP9
(A-kinase anchoring protein 9) gene. No further episodes of ventricular tachyarrhythmia or
acute rejection were encountered during 2 years of follow-up.

Discussion

Torsades de pointes is a life-threatening ventricular tachyarrhythmia characterized by a contin-
uously changing QRS complex morphology with the electrical axis twisting around the isoelec-
tric line.1 It is associated with a prolonged QT interval and may be preceded by T-wave
alternans, which could be either congenital or acquired.2,3 The common aetiologies of acquired
long QT include electrolyte imbalance and drugs.

In our case, torsades de pointes developed while the dosages of immunosuppressants were
being escalated to control acute rejection; however, the drug levels were still within the normal
ranges. We attribute the development of long QT to various causes including dose-dependent
acquired long QT resulting from treatment with tacrolimus and everolimus, rejection-related
repolarisation heterogeneity, and AKAP9 genetic variants. Firstly, tacrolimus and everolimus
have been shown to increase the risk of torsades de pointes in a dose-dependent manner.4,5

Secondly, acute rejection was reported to prolong QT6 and may increase electrical instability
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and repolarisation heterogeneity, contributing to the development
of torsades de pointes. Finally, previous studies have suggested that
genetic variants, which may not be pathogenic, increase the risk of
acquired long QT syndrome.7 In our case, an AKAP9 variant was
speculated to be the culprit. The aforementioned factors combined
may have contributed to acquired QT prolongation and repolarisa-
tion heterogeneity, causing torsades de pointes ventricular
arrhythmia in our patient.
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Figure 1. Complex T-wave alternans shown on the electrocardiogram. Torsades de pointes was triggered by a premature ventricular beat (R on T, arrow).

Figure 2. Electrocardiogram after spontaneous circulation was restored. Prolonged QT interval with QTc of 482 ms was observed. Left atrial enlargement, left superior axis
deviation, and ST depression at V5 and V6 were also seen.
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