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EDITORIAL COMMENT
The Unpaceable Heart
Flecainide Toxicity?*
Charles Haffajee, MD, Kunal Tandon, MD
I n the paper by Nadel et al. (1) in this issue of
JACC: Case Reports, the authors describe a case
of flecainide toxicity manifested by cardiogenic

shock and an “unpaceable heart” in a patient with a
prior medical history of iatrogenic complete heart
block with a permanent pacemaker in place. They
discuss and exclude all potential causes of the
unpaceable heart and conclude that flecainide
toxicity was the most likely cause. After flecainide
had been held and extracorporeal membrane oxygen-
ation support provided, the cardiogenic shock and
wide QRS interval, which was presumably ventricular
tachycardia, resolved, and the patient’s intrinsic nar-
row QRS junctional rhythm returned with normaliza-
tion of left ventricular size on echocardiogram.
SEE PAGE 595
The authors discuss the electrophysiological basis
for flecainide toxicity (i.e., excessive blockade of the
rapid sodium channel of phase 0 of the action po-
tential [upstroke] and inhibition of the slow calcium
channels). Flecainide is also known to inhibit ryano-
dine receptor 2, a major regulator of sarcoplasmic
release of stored calcium ions, which may have
contributed to myocardial depression of contractility
(2). Presumably, despite normal renal function, the
significant low cardiac output during the wide QRS
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interval, which was thought to be ventricular tachy-
cardia, could have resulted in elevated flecainide
serum levels. The authors do not mention whether it
was ever determined if the patient had taken an
overdose of flecainide but do note that the serum
flecainide levels were markedly elevated at >3 times
the therapeutic levels and had obtained psychiatric
evaluation before discharge (3).

In general, as CAST (Cardiac Arrhythmia Suppres-
sion Trial) demonstrated, both flecainide and encai-
nide can result in a wide QRS interval and incessant
ventricular tachycardias with hemodynamic compro-
mise in patients with depressed left ventricular
function (4). In addition, there are multiple reports in
the literature of flecainide resulting in ventricular
tachycardia, hemodynamic compromise, and eleva-
tion of pacing thresholds (5,6). Because these antiar-
rhythmics have been around since the 1970s, plenty
of data on their use exist. Importantly, toxicity asso-
ciated with flecainide can happen both acutely and
with chronic use. In regard to its effect on left ven-
tricular function, Santinelli et al. (7) tested the acute
effects of intravenous flecainide in humans and noted
a small proportion (2/40 patients) had a marked drop
in left ventricular systolic function immediately after
receiving flecainide with a drop in left ventricular
ejection fraction to 35% and 40% from 65% and 55%,
respectively. It is for this reason that when flecainide
is prescribed for a patient with a structurally normal
heart, exercise treadmill testing is usually done to
assess for QRS widening >25% from baseline, given
flecainide’s heart rate–dependent binding to sodium
channels (8).

What is unusual in this case report is that it appears
that their patient had normal left ventricular function
(i.e., normal left ventricular ejection fraction) and
endomyocardial biopsy. However, there is no
mention as to whether the patient took an overdose
of flecainide and whether the patient had right
https://doi.org/10.1016/j.jaccas.2020.03.003
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ventricular pacing-induced cardiomyopathy because
the patient’s echocardiogram revealed a dilated right
ventricle.

The authors deserve credit for their description of
the potential causes and mechanisms of flecainide
toxicity by their comprehensive exclusion of most
other etiologies of this constellation of clinical find-
ings. They also highlight the reversibility of flecainide
toxicity by aggressive hemodynamic support of the
patient with extracorporeal membrane oxygenation,
sodium bicarbonate, and lidocaine (9). The paper also
highlights the need to avoid the use of flecainide in
any patient with cardiomyopathy and known coro-
nary artery disease.

ADDRESS FOR CORRESPONDENCE: Dr. Charles
Haffajee, Beth Israel Deaconess Medical Center,
Cardiovascular Division/Cardiovascular Institute, Cardio-
vascular Medicine, 330 Brookline Avenue, Boston, Mas-
sachusetts 02215. E-mail: chaffaje@bidmc.harvard.edu.
RE F E RENCE S
1. Nadel J, Kumarasinghe G, Subbiah R. The
unpaceable heart. J Am Coll Cardiol Case Rep
2020;2:595–7.

2. Mehra D, Imtiaz MS, van Helden DF,
Knollmann BC, Laver DR. Multiple modes of rya-
nodine receptor 2 inhibition by flecainide. Mol
Pharmacol 2014;86:696–706.

3. Ghannam A, Tazi A, Kettani A, Faroudy M. Non-
accidental flecainide overdose, a case report.
Integr J Med Sci 2014;1:53.

4. Echt DS, Liebson PR, Mitchell LB, et al., for
the CAST investigators. Mortality and
morbidity in patients receiving encainide, fle-
cainide, or placebo: the Cardiac Arrhythmia
Suppression Trial. N Engl J Med 1991;324:
781–8.

5. Hellestrand KJ, Burnett PJ, Milne JR, Beton RS,
Nathan AW, Camm AJ. Effect of the antiarrhythmic
agent flecainide acetate on acute and chronic
pacing thresholds. Pacing Clin Electrophysiol
1983;6:892–9.

6. Walker PR, Papaouchado M, James MA,
Clarke LM. Pacing failure due to flecainide acetate.
Pacing Clin Electrophysiol 1985;8:900–2.

7. Santinelli V, Arense M, Oppo I, Matarazzi C.
Effects of flecainide and propafenone on systolic
performance in subjects with normal cardiac
function. Chest 1993;103:1068–73.
8. Liu H, Atkins J, Kas RS. Common molecular
determinants of flecainide and lidocaine block of
heart Naþ channels: evidence from experiments
with neutral and quaternary flecainide analogues.
J Gen Physiol 2003;121:199–214.

9. Wang GS, Levitan R, Wiegand TJ, Lowry J,
Schult RF, Yin S, Toxicology Investigators Con-
sortium. Extracorporeal membrane oxygenation
(ECMO) for severe toxicological exposures: review
of the Toxicology Investigators Consortium
(ToxIC). J Med Toxicol 2016;12:95–9.

KEY WORDS cardiogenic shock, flecainide
toxicity

mailto:chaffaje@bidmc.harvard.edu
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref1
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref1
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref1
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref2
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref2
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref2
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref2
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref3
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref3
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref3
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref4
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref4
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref4
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref4
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref4
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref4
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref5
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref5
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref5
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref5
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref5
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref6
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref6
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref6
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref7
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref7
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref7
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref7
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref8
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref8
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref8
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref8
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref8
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref8
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref9
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref9
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref9
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref9
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref9
http://refhub.elsevier.com/S2666-0849(20)30235-7/sref9

	The Unpaceable Heart
	References


