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Flecainide Toxicity Leading to Loss of
Pacemaker Capture and Cardiac Arrest
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An 86-year-old man with paroxysmal atrial fibrillation on flecainide, a class IC antiarrhythmic, presented with cardiac

arrest. The patient had extremely wide QRS complexes with inconsistent pacemaker capture on electrocardiography. Due

to cardiac failure and renal failure, the patient developed progressive flecainide toxicity, which led to pacemaker failure,

and ultimately, death. (Level of Difficulty: Beginner.) (J Am Coll Cardiol Case Rep 2021;3:586–90) © 2021 The Authors.

Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article under the

CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
HISTORY OF PRESENTATION

An 86-year-old man presented to the hospital after
cardiac arrest. On the morning of the arrest, the pa-
tient collapsed while walking to the bathroom.
EARNING OBJECTIVES

To illustrate the mechanism by which flecai-
nide slows phase 0 of the fast sodium chan-
nel, which leads to decreased conduction
velocity of the conduction system with
widening of the QRS and increased repolari-
zation times.
To recognize the toxic effects of flecainide
and its contraindications in patients with HF.
and structural heart disease.
To understand that renal failure increases
the half-life of flecainide dramatically, and
therefore, a high index of suspicion for fle-
cainide toxicity is needed in the setting of
renal failure and a wide QRS.
To recognize that immediate actions are
needed to support patients while awaiting
reversal of flecainide toxicity to prevent he-
modynamic collapse and death.
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Emergency medical services were called; they
reportedly found the patient with pulseless electrical
activity. Return of spontaneous circulation was ach-
ieved, and the patient was brought to the emergency
department. Upon arrival, the patient arrested again
with return of circulation after resuscitation.

PAST MEDICAL HISTORY

The patient’s medical history included paroxysmal
atrial fibrillation (AF), left ventricular hypertrophy
(LVH) with a reported normal ejection fraction, and
complete atrioventricular block; he had an Abbott/St.
Jude Medical (Minneapolis, Minnesota) dual-chamber
pacemaker. He had been started on flecainide 100 mg
twice daily for his AF in the weeks preceding his
admission. This was later increased to 150 mg due to
an increased burden of paroxysmal AF. Concurrently,
he developed heart failure (HF) symptoms that
required escalating doses of furosemide.

DIFFERENTIAL DIAGNOSIS

The patient’s differential diagnosis for his pacemaker
malfunction included medication toxicity, lead
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AB BR E V I A T I O N S

AND ACRONYM S

AF = atrial fibrillation

ECG = electrocardiography

HF = heart failure

LVH = left ventricular

hypertrophy
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dislodgement, electrolyte abnormalities, and
ischemia in the setting of known worsening HF. Due
to his history, a probable inciting cause was flecainide
toxicity.

The differential diagnosis for his arrest included
bradycardia, negative inotropy, decreased cardiac
output from dyssynchrony and HF, arrhythmia, or a
combination of the preceding.

INITIAL INVESTIGATION

The initial physical examination was significant for an
unresponsive man on mechanical ventilation. As per
emergency room documentation, initial heart rate
after resuscitation was approximately 30 beats/min,
with a mean arterial pressure of 60 mm Hg. Cardiac
auscultation revealed a slow but regular rhythm with
normal S1 and S2 without significant murmurs or
gallops. Electrocardiography (ECG) revealed a wide
complex rhythm (QRS duration w320 ms) with inter-
mittent capture of his pacemaker spikes (2:1 ventric-
ular capture). The ventricular rate by ECG was
approximately 40 beats/min (Figure 1A). The patient’s
pacemaker interrogation revealed programming of
DDDR 70 with increased ventricular thresholds from a
baseline of 1 V at 0.4 ms to 1.75 V at 0.4 ms. This
threshold was performed several hours after initial
resuscitation. Ventricular outputs were 2.5 V at 0.4 ms
but increased at the time of interrogation to 4 V to
provide a 2:1 safety margin. There were clear episodes
of loss of reliable ventricular and atrial capture that
seemed to correlate temporally to the presumed time
of the patient’s arrest (Figure 2). These events were
incidentally captured as automatic mode switching
events because of lack of capture and oversensing in
the atrial channel. Thus, we did not know the nadir
ventricular rate during arrest. No ventricular ar-
rhythmias were detected. The initial lactic acid on
admission was 6.4 with a pH of 7.05 and bicarbonate
of 20 mmol/l; he subsequently developed acute renal
failure. His initial flecainide level was elevated to 2.44
mg/ml, which was more than twice the upper limit of
normal (0.99 mg/ml). Echocardiography after resusci-
tation showed an ejection fraction of 20% to 25% with
marked asymmetric LVH, with a measured interven-
tricular septum of 1.8 cm (Figure 3). Marked mechan-
ical ventricular dyssynchrony was present (Video 1).
Coronary angiography showed no evidence of
obstructive coronary artery disease.

MANAGEMENT AND INTERVENTIONS

The patient was treated with a sodium bicarbonate
infusion, and the pacemaker’s pacing output was
increased to 4 V with return of consistent capture.
Within 24 h, the patient had a ventricular
paced rhythm with a narrowing of his QRS
duration to approximately 200 ms (Figure 1B),
and the ventricular pacing thresholds
returned to baseline.

DISCUSSION
This case report illustrated the multiple cardiovas-
cular effects of flecainide toxicity that could affect
device therapy. When the patient first presented with
loss of capture, the initial reflex was to search for an
intrinsic malfunction of his pacemaker. However,
there were no issues with the pacemaker’s placement
or programming. Instead, flecainide toxicity had
produced a dose-dependent decrease in intracardiac
conduction, increased ventricular refractoriness, and
had consequently affected the ability of the pace-
maker to capture both the atrial and ventricular
channels (1). The acute changes of the QRS and QTc
width associated with pacemaker loss of capture were
consistent with the acute flecainide toxicity
confirmed by serum levels.

Flecainide is a Class IC antiarrhythmic that slows
phase 0 of the fast sodium channel, which leads to
decreased conduction velocity of the conduction
system and myocardial electrical propagation (2).
Specifically, its high affinity for open-state sodium
channels with slow unbinding from these channels in
diastole leads to prolonged ventricular refractoriness
(3). Furthermore, it inhibits the rapid phase of the
delayed rectifier potassium current (IKr), which leads
to prolongation of ventricular action potentials (3).
Therefore, toxic levels can lead to an extremely wide
QRS and QTc, as seen in our patient. These decreased
conduction times, with corresponding widening of
the paced QRS morphology and increased refractori-
ness, resulted in intermittent capture. With standard
programming, the timing of the pacing spike fell in a
refractory period after the wide preceding ventricular
paced complex. In addition, flecainide can increase
the capture threshold of pacemakers by up to 200%
(4), which leads to loss of capture with a correlation
between the degree of QRS widening and the increase
in pacing thresholds.

Flecainide has also been associated with increased
dyssynchrony with decreased cardiac output in an
animal model with baseline left bundle branch block
(5). Furthermore, it has a known negative inotropic
effect (6). Due to these effects and the increased
mortality seen in the CAST (Cardiac Arrhythmia
Suppression Trial) (7), current guidelines recommend
that the drug be avoided in patients with structural
heart disease or coronary artery disease (8).

https://doi.org/10.1016/j.jaccas.2020.11.030


FIGURE 1 Electrocardiograms

(A) Electrocardiogram after resuscitations shows very wide QRS (w320 ms) with intermittent capture. The ventricular rate is 40 beats/min.

(B) Electrocardiogram the next day shows underlying atrial flutter with ventricular paced rhythm. There is narrowing of QRS (200 ms) from

admission and return of consistent ventricular capture.
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Toxicity can be amplified by renal failure due to
the marked prolongation in the half-life of the drug
(9). Congestive HF and ischemia also promote sodium
channel blockade by flecainide (1). Our patient had
worsening HF before admission and developed acute
renal failure.

In light of this, the cause of this patient’s cardiac
arrest was likely multifactorialdbradycardia with loss
of consistent capture, marked ventricular
dyssynchrony, and negative cardiac inotropy against
the backdrop of worsening HF likely triggered and
accelerated by the high flecainide levels.

A high index of suspicion for toxicity is needed in
patients with a device who have cardiac and meta-
bolic disturbances on flecainide to preempt sequela of
toxicity. Because flecainide is poorly dialyzable,
therapies such as activated charcoal, intravenous
sodium bicarbonate infusion, intravenous fat



FIGURE 2 Device Interrogation From Around the Time of Event

Device interrogation from around the time of event shows loss of consistent ventricular capture (asterisk).
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emulsion, increased pacing outputs, and mechani-
cal support need to be initiated quickly to support
the patient until the conduction system normalizes
(2).

FOLLOW-UP

We were able to support the patient with increased
pacing outputs until the conduction abnormalities
caused by his flecainide toxicity were successfully
reversed after sodium bicarbonate infusion.
Unfortunately, the patient had already sustained
anoxic brain injury, and care was withdrawn.

CONCLUSIONS

This case demonstrated the importance of approach-
ing the interpretation of device therapies and pro-
gramming algorithms with an understanding of the
dramatic effect of antiarrhythmic medications on
intrinsic conduction properties and refractoriness.
Although flecainide has an overall favorable safety



FIGURE 3 Echocardiogram After Arrest

The parasternal long-axis view of the left ventricle shows marked asym-

metric left ventricular hypertrophy. The interventricular septum measures

1.8 cm.
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profile in patients with AF, caution must be taken in
patients at risk for structural heart disease and avoi-
ded all together in patients, such as our older adult
man, with risk for HF with LVH and a pacemaker.
Moreover, under circumstances promoting toxicity,
flecainide can cause major conduction abnormalities
at the cellular level, culminating in inconsistent
pacemaker capture and worsening hemodynamics. In
pacemaker-dependent patients, this can have devas-
tating consequences.
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