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CASE REPORT

A case of neonatal single twin flecainide toxicity after therapeutic in utero
exposure for fetal SVT

Sabiha K. Barota, Stephen P. Seslarb, Stephen Dolgnerb and Suzan S. Mazorc

aDepartment of Emergency Medicine, University of Washington, Seattle, WA, USA; bDepartment of Pediatrics, Division of Pediatric Cardiology,
Seattle Children's Hospital, University of Washington, Seattle, WA, USA; cDepartment of Pediatrics, Division of Emergency Medicine, Seattle
Children's Hospital, University of Washington, Seattle, WA, USA

ABSTRACT
A 9 hour old twin neonate, who was treated with flecainide in utero for fetal supraventricular
tachycardia, presented with hypotension and a wide complex tachycardia concerning for flecainide
toxicity. The patient was given a bolus of sodium bicarbonate with transient narrowing of her QRS
complex. She was then intubated and started on a sodium bicarbonate drip with full resolution of
her wide complex tachycardia within 24 hours. Work up showed no evidence for structural cardiac
pathology or infection and she did not experience any further arrhythmias after termination of her
presenting wide complex tachycardia. The patient was discharged home at 10 days of age and has
had no further sequelae. This case report describes a novel presentation of in utero flecainide
toxicity and summarizes the therapies available to treat this rare, but potentially lethal,
presentation.
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Case presentation

A 9 hour old twin girl presented to our care with a wide
complex tachycardia concerning for flecainide toxicity.
Her prenatal course was complicated by in utero supra-
ventricular tachycardia (SVT), for which her mother was
treated with flecainide.

The patient was born at 35 weeks and 6 days gesta-
tion. Electrocardiogram (EKG) demonstrated a wide
complex tachycardia with heart rate 190. She was breath-
ing comfortably on room air and appeared well perfused.
Her mother’s flecainide level was found to be 1.6 (ref
range 0.2–1.00) at the time of parturition.

Upon transfer to our facility, the patient remained in
a wide complex tachyarrhythmia (Figure 1). She devel-
oped hypotension, with cool extremities and non-palpa-
ble lower extremity pulses bilaterally. Echocardiogram
revealed mild to moderately depressed ventricular func-
tion with ventricular dyssynchrony. No structural abnor-
malities were identified.

She was intubated and given a 2.5 mEq (1mEq/kg) IV
bolus of sodium bicarbonate (NaHCO3), which led to a
transient narrowing of the QRS complex. She was subse-
quently given four repeated doses (2.5 mEq £ 2 followed
by 5 mEq £ 2) and started on a 0.5 mEq/kg/hr NaHCO3

drip that was then slowly up titrated based on clinical
effect. She remained on the NaHCO3 drip for 8.5 hours.

During this time, her cardiac output improved and her
QRS complex narrowed (Figure 2). Follow-up echocar-
diogram demonstrated improved ventricular function
and synchrony. She was extubated on hospital day 2 and
remained hemodynamically stable. Her EKG fully nor-
malized and she did not experience recurrence of her
wide complex rhythm nor did she re-develop SVT
(Figure 3). The patient was discharged home in good
condition at 10 days of age.

Discussion

Flecainide is a class IC antiarrhythmic used to treat pedi-
atric and fetal patients w/ recalcitrant SVT and ventricu-
lar dysrhythmias. For fetal populations in particular,
flecainide appears to be more efficacious than digoxin
[1]. Flecainide works by blocking fast-acting sodium
channels in the myocardium, thereby slowing the rate of
depolarization in myocytes, resulting in slowed conduc-
tion in the atria and His-Purkinje system as well as
reduced contractility [2]. In large doses, flecainide can
lead to conduction disturbances with widening of the
QRS complex that then degrade into ventricular tachy-
cardia, asystole, and cardiovascular collapse [3]. More-
over, the drug has an active metabolite that results in a
half life of nearly 30 hours, resulting in very slow
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clearance time. Overdose, while rare, has a mortality rate
of up to 22% from associated cardiogenic collapse and
shock [4]. Cardiac toxicity typically predominates the
symptoms noted with overdose, but neurotoxicity has
also been described, including confusion/altered mental
status, hallucinations, seizures, and myoclonus [5].
Infants have experienced significant flecainide toxicity in
the setting of accidental dosing errors [6,7]. However,
toxic and lethal effects have also been noted in very
young patients who have received appropriate dosing
with levels within an acceptable therapeutic range,
highlighting the narrow therapeutic index of this medi-
cation [8].

Here we present a neonate with presumed flecainide
toxicity after in utero treatment for fetal SVT. The
patient lacked evidence for other possible causes such as
electrolyte imbalances, signs of sepsis, or structural car-
diac pathology. Though she presented with a wide com-
plex tachycardia, her symptoms of reduced cardiac
output and signs of hypoperfusion were out of propor-
tion to the heart rate. Given these findings, the time
course of clinical improvement and the rapid transient
narrowing of her QRS complex in response to NaHCO3

treatment, and her mother's elevated serum flecainide
levels, flecainide toxicity remains the most likely etiology
for the patient's presentation.

Interestingly, the patient's twin brother did not show
any evidence of concomitant toxicity despite being
exposed to the same maternal serum levels. Flecainide is
metabolized by CYP2D6, one of the cytochrome P450
enzymes [9]. Due to genetic polymorphisms, about 7%

of Caucasians and African Americans are deficient in
this enzyme [10]. Though we were unable to obtain con-
firmation in the form of a serum flecainide level, we
speculated that the affected twin may have been a poor
metabolizer of flecainide due to such a deficiency, and
that she manifested a toxicity when she was separated
from maternal/placental metabolic support.

Flecainide toxicity and treatment mirrors that of
other sodium channel blockers such as tricyclic antide-
pressants and class IA antiarrhythmics. As in treatment
of acute toxicity arising from these drugs, sodium bicar-
bonate is considered the cornerstone of treatment. Its
efficacy in management of flecainide toxicity has been
demonstrated in animal models as well as in clinical
practice [3,6,7,11,12]. Mechanistically, it is thought to
increase extracellular sodium levels, thereby competi-
tively overcoming the block on fast-acting sodium chan-
nels and stabilizing myocardium. Alkalization is also
thought to play a role by converting flecainide, which is
a weak acid, to the inactive non-ionized form that is
incapable of receptor binding [13,14]. The therapeutic
end point for treatment is narrowing of the QRS on
ECG. If multiple doses fail to narrow the QRS complex
and improve the hemodynamics, then alternative treat-
ment options, lipid emulsion therapy, and extracorpo-
real membrane oxygenation (ECMO) can be considered
[6,11,12,15–20].

In conclusion, we present a case of a newborn infant
likely suffering from flecainide toxicity after in utero
treatment for SVT. Flecainide toxicity has a very high
associated morbidity and mortality that requires prompt

Figure 1. Patient's initial EKG on admission. Patient was in a wide complex tachycardia (HR 195, QRS 164 ms).
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Figure 2. After treatment with bicarbonate infusion. An EKG obtained soon after initiation of bicarbonate (a), and after several hours on
a maintenance drip (b), which shows interval narrowing of the QRS complex.

Figure 3. EKG on discharge. (HR 151, QRS 48).
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recognition and treatment. Our patient responded well
to standard treatment with IV sodium bicarbonate and
supportive care. In patients with refractory flecainide
toxicity, intralipid emulsion and ECMO may be
considered.
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