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Case report

amiodarone-induced Qt prolongation in a newly  
transplanted heart associated with recurrent ventricular 
fibrillation
ERNST R SChWARZ, LAWRENCE S CZER, SINAN A SIMSIR, ROBERT M KASS, ALFREDO TRENTO

summary
Anti-arrhythmic drugs such as amiodarone have the potential 
to prolong QT intervals, which can result in torsades de point 
arrhythmia. It is unknown whether amiodarone, given to a 
recipient prior to cardiac transplantation, can cause arrhyth-
mia in a newly transplanted donor heart. We report on a case 
of a 71-year-old male patient who had received intravenous 
and oral amiodarone prior to transplantation, which was 
associated with QT prolongation in the transplanted heart 
after re-exposure to the drug during subsequent episodes of 
ventricular fibrillation. An ICD was implanted, which has 
not been described that soon after cardiac transplantation. 
Amiodarone, given to a recipient, might cause QT prolonga-
tion in a donor heart after transplantation, possibly due to its 
long half-life and increased bioavailability caused by interac-
tion with immunosuppressive drugs. 
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Cardiac transplantation represents the ultimate therapeutic solu-
tion for end-stage heart failure. Currently, approximately 2 200 
heart transplantations are performed in the USA per year.1 
Survival rates at one, five and 10 years after cardiac transplanta-
tion are reported as 87, 77 and 57%, respectively. The average 
life expectancy after cardiac transplantation is approximately 10 
years in adults (9.16 years in a recent study2). Quality of life in 
patients 10 years after heart transplantation has been described 
as similar to that in the general population.2 Arrhythmias early 
after transplant surgery, in particular paroxysmal atrial fibrilla-
tion, have been described in 5% of cases,3 even independent of 
evidence of cellular or humoral rejection. 

In a large retrospective analysis, cardiac transplantation – in 

contrast to CABG surgery in low-risk patients – was considered 
the strongest independent predictor of freedom from postopera-
tive atrial fibrillation (odds ratio 96; 95% confidence interval: 
13–720).4 The incidence of atrial fibrillation, atrial flutter and 
supraventricular tachycardia after cardiac transplantation was 
reported as 0.33, 2.8 and 1.3%, respectively.4 Early postoperative 
supraventricular arrhythmias are usually of a transient nature and 
rarely require specific anti-arrhythmic therapy. 

In contrast, the potential pro-arrhythmogenic effects of anti-
arrhythmic drugs are well known.5 QT prolongation with subse-
quent torsade de point arrhythmias, in particular after amiodar-
one therapy potentially resulting in ventricular fibrillation, has 
been described repeatedly.6-8 

We report on a patient with end-stage heart failure treated 
with intravenous amiodarone followed by oral amiodarone prior 
to cardiac transplantation. With a single intravenous re-exposure 
to the drug after transplantation for an episode of atrial fibril-
lation, the patient developed QT prolongation with subsequent 
ventricular fibrillation, requiring ICD implantation soon after 
transplant. This has not been reported before. 

Case report
The patient was a 71-year-old male with a long-standing history 
of cardiovascular disease, coronary artery disease, status post 
myocardial infarction 14 years ago, who underwent coronary 
artery bypass grafting seven years earlier with a mammary graft 
to the left anterior descending artery, a vein graft to the diagonal 
branch, a vein graft to the marginal branch, and a vein graft to 
the right coronary artery. Over the past five years, the patient 
had developed symptomatic heart failure, most likely due to 
myocardial ischaemia. 

Echocardiography demonstrated severe left ventricular 
dysfunction with an ejection fraction of 16% and severe mitral 
regurgitation. Coronary angiography showed occlusion of all 
grafts except the mammary artery graft. Due to severe coronary 
sclerosis in the native coronary arteries, no interventional or 
surgical options for revascularisation were considered. After 
repeated outside hospital admissions for acute decompensated 
heart failure, the patient was referred in congestive heart failure 
New York Heart Association class IV, stage D, for advanced heart 
failure therapy. 

The patient had a left bundle branch block and a cardio-
verter/defibrillator/biventricular pacemaker (CRTD) device was 
implanted for cardiac resynchronisation therapy and sudden 
death prophylaxis. Due to persistent symptoms of heart failure 
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despite optimised medical and electrical therapy, the patient was 
evaluated for cardiac transplantation. A right heart catheterisa-
tion revealed a PA pressure of 68/38 mmHg with a mean of 
49 mmHg and pulmonary capillary wedge pressures of 41/64 
mmHg with a mean of 49 mmHg, and a cardiac output of 1.63 l/
min with a cardiac index of 0.89 l/min/m2. 

Continuous intravenous (IV) inotropic therapy using 
dobutamine was initiated at 5 mcg/kg/min in combination with 
IV diuretics. The cardiac index improved to 1.8 l/min/m2, and 
with persistent symptoms of heart failure after completing the 
evaluation process, the patient was listed for cardiac transplanta-
tion as a status IB. 

Even before dobutamine therapy, the patient had recurrent 
episodes of ventricular tachycardia, supraventricular tachycardia 
and intermittent atrial fribrillation. Amiodarone therapy was 
initiated with an initial bolus of 150 mg IV, followed by continu-
ous infusion of 1 mg/min for six hours, followed by 0.5 mg/min 
for 18 hours as a continuous infusion, and then changed to oral 

amiodarone 200 mg given twice daily 12 hours apart. 
The patient’s rhythm stabilised (Fig. 1) and after 10 days, 

orthotopic cardiac transplantation was performed successfully. 
The donor heart was from a 36-year-old male without any prior 
cardiovascular history or prior anti-arrhythmic therapy. The 
donor’s ECG was without any abnormalities. 

On postoperative day seven, the recipient developed parox-
ysmal atrial fibrillation (Fig. 2). A single amiodarone bolus of 
150 mg was given, followed by an infusion of 0.5 mg/min and 
the patient converted to sinus rhythm. Subsequently, the patient 
demonstrated prolonged QT interval on ECG (550 msec, QTc 
544 msec, Fig. 3) and developed torsade de pointes, which 
degenerated into ventricular fibrillation, with successful external 
defibrillation. 

Amiodarone was discontinued, electrolytes were in the normal 
range but IV magnesium was started for a borderline low magne-
sium level of 1.5 mg/dl. Despite shorter but still prolonged QT 
intervals the following day (454 ms, QTc 517 msec) with normal 

Fig. 1. ECg 1 of the patient’s heart directly prior to surgery (January 4), after treatment with amiodarone, showing 
sinus tachycardia with a rate of 134/min, right axis deviation and left bundle branch block. Qt duration is 346 msec.

Fig. 2. ECg 2 of the same patient seven days after trans-
plantation (January 11) of the donor heart, showing 
paroxysmal atrial fibrillation and heart rate approximately 
105/min. Qt duration is 344 msec.

Fig. 3. ECg 3 of the recipient after cardiac transplantation 
(January 13) with sinus rhythm, heart rate 60/min and 
prolonged Qt interval of 550 msec. shortly thereafter, the 
patient developed ventricular fibrillation.
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electrolytes, the patient had another episode of ventricular fibril-
lation, which required external defibrillation. Subsequent ECGs 
demonstrated normalised QT intervals. 

Cardiac function, assessed by transthoracic two-dimension-
al echocardiography was normal, and a coronary angiogram 
demonstrated normal coronary arteries without angiographic 
evidence of any obstructive disease, coronary spasm or embolus. 
Right ventricular endomyocardial biopsies did not reveal any 
signs of acute cellular or humoral rejection. 

We hypothesise that amiodarone given to the recipient for a 
prolonged time prior to transplantation, followed by re-exposure 
to intravenous amiodarone with increased bioavailability due to 
concomitant tacrolimus therapy after transplantation might have 
caused prolonged QT interval in the donor heart with subsequent 
ventricular arrhythmia. 

After considering a watch-and-wait approach versus a tempo-
rary wearable defibrillator vest (which was rejected by the patient) 
it was decided to proceed with implantation of a single-chamber 
ICD as primary prevention of sudden death 14 days after cardiac 
transplantation. The patient was discharged in a stable condition 
and so far, has had no further arrhythmic events.

discussion 
We report recurrent ventricular fibrillation in a patient soon after 
cardiac transplantation without evidence of electrolyte abnor-
malities, myocardial ischaemia, humoral or cellular rejection or 
graft dysfunction. ECG revealed a prolonged QT interval, which 
occurred after a brief re-exposure to intravenous amiodarone 
after the recipient had had prolonged IV and oral amiodarone in 
the days prior to transplantation. 

Even though not proven without doubt, it is likely that previ-
ous amiodarone therapy induced QT prolongation in the trans-
planted donor heart due to its long half-life, even after the drug 
was stopped.9,10 The brief intravenous re-exposure might have 
boosted amiodarone levels, however, unlike oral amiodarone, 
IV amiodarone alone is rarely associated with significant QT 
prolongation and even more rarely with torsade de pointes. 

Other potential reasons for the QT prolongation cannot be 
ruled out completely. A cross check of drugs known to prolong 
QT intervals, such as albuterol, alfuzosin, amantadine, amitriptyl-
ine, amphetamines, arsenic, astemizole, atazanavir, atomoxetine, 
azythromycin, chloroquine, clomipramine, dolasetron, metapro-
terenol, moxifloxacin, phentermine, and phenylpropanolamine 
revealed that none of those had been reported to be taken by the 
recipient or the donor in the past. 

There was no significant bradycardia and no relevant elec-
trolyte abnormalities that could have caused either QT prolon-
gation or ventricular arrhythmia. No evidence for myocardial 
ischaemia, graft dysfunction or rejection was evident. The donor 
had no known history of long QT syndrome or any cardiovas-
cular disorder and had died of non-cardiac reasons. Therefore, 
we believe that the QT-prolonging and pro-arrhythmic potential 
of extended amiodarone therapy prior to transplant caused the 
events in the case described here. 

In general, the occurrence of QT prolongation with subse-
quent ventricular fibrillation in the absence of ischaemia or 
graft rejection is extremely rare early after cardiac transplanta-
tion, and in fact, has not been reported so far, to the best of our 
knowledge. Also, we did not find any reports in the literature of 
either ventricular fibrillation or ICD implantation in the early 

postoperative period after heart transplantation or on potential 
anti-arrhythmia-induced QT prolongation. 

Serum levels of amiodarone, even though not measured, 
could have been increased by a potential drug interaction with 
tacrolimus,11 which was given as part of the immunosuppressive 
regime after transplantation. Similarly, this has been described 
with cyclosporine,12 and both drugs can contribute to higher 
bioavailability of amiodarone.

MacDonald et al. demonstrated that patients who received 
amiodarone before transplantation had significantly lower heart 
rates at one and four weeks after transplantation and required 
prolonged atrial pacing (7.3 ± 1.4 versus 3.4 ± 0.8 days, p < 
0.02). In a relatively small study of 19 patients on amiodar-
one compared to 31 controls, no effect of prior amiodarone 
therapy on early allograft function or on clinical outcome was 
detected.13 

Even though some authors in the past have recommended 
continuing amiodarone after cardiac transplantation because of 
serious side effects after discontinuation of the drug,14 this is 
not recommended anymore. Moreover, there is also controversy 
about the use of beta-adrenergic blockers (early) after trans-
plantation,15 but there are no data from controlled large-scale 
studies. 

Since we believed that the arrhythmia was most likely caused 
by amiodarone, we recommended waiting until the drug was 
completely cleared, as demonstrated by continuous monitoring. 
Also, a wearable defibrillator vest was discussed, but neither was 
accepted by the patient and therefore, a single-chamber ICD was 
implanted for the prevention of sudden death. This has not been 
reported that early after transplantation before. 

In contrast, ventricular arrhythmias and the need for anti-
arrhythmic therapy, including ICD implantation has been 
described late after cardiac transplantation. Arrhythmic events 
in the post-transplant population are most often associated with 
graft dysfunction secondary to chronic allograft vasculopathy 
and subsequent myocardial ischaemia, with an increased risk 
of sudden death years after transplant.16 The usefulness of ICD 
implantation has been described in 10 out of 493 heart transplant 
recipients,17 which is not as common as ICD implantation in 
heart failure patients awaiting cardiac transplantation.18-20 

Conclusion
The potential arrhythmogenic effects of anti-arrhythmic drugs 
such as amiodarone should be considered, even after cessation 
of the drug, and even in the transplanted donor heart. Because of 
the potential drug interactions with immunosuppressive agents 
such as tacrolimus, the QT interval in the transplanted heart 
should be monitored closely in patients who had received amio-
darone prior to transplantation. 
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innovative approaches offer more at 2010 south african 
heart association congress, 8–11 august, sun City
The organisers of the 2010 South African Heart Association 
congress (SAHA) are offering an innovative programme with 
sessions in cardio-oncology (a first for South Africa), women’s 
cardiovascular health, ethics, and South African scientific contri-
butions within the plenary sessions. Parallel sessions, although 
necessary to cope with special-interest groups, will be kept to a 
minimum. Interventional cardiology will be well covered.

The August timing of the congress has not deterred inter-
national interest and 16 overseas experts in the clinical, inter-
ventional and community health fields will participate in the 
convention. The popular Mayo Clinic echocardiography work-
shop will be held on 8 August and will focus on new topics not 
dealt with in earlier workshops held in South Africa.

The congress organising committee, under the chairmanship 
of Dr Eric Klug, has kept price increases to a minimum. ‘We 
are also providing incentives to delegates to register early and 
as members of SAHA, thereby obtaining cheaper access.’ As the 
congress also includes a long weekend, family packages will be 
available. An across-the-board subsidy for registration is being 
considered.

The theme Holistic Healthcare, inspired by Dr Braunwald’s 

previous appeals for improved overall care in cardiovascular 
medicine, will be patient focused. ‘Our vision for this meeting is 
to use creative means to enhance the clinician’s day-to-day skills, 
with the end result that the patient sees our combined efforts as 
co-ordinated, evidence based, sympathetic and ethical. We aim 
to share frankly our experiences of success and failure in special 
sessions devoted to how I do it and lessons I have learned, Dr 
Klug said. A thought-provoking soapbox session on the last day 
will include seven succinct presentations on controversial topics 
in cardiovascular medicine. A wonderful social programme is 
also being arranged.

SO DO NOT MISS THIS RAND-BASED OPPORTUNITY TO 
HAVE THE BEST OF INTERNATIONAL CONTRIBUTIONS, 
THE BEST AFRICA HAS TO OFFER.

GO TO THE WEBSITE TO SEE THE FULL PROGRAMME 
AND REGISTER NOW!!

www.saheart.co.za




