") Check for updates

|

ELSEVIER

Clinical

The Journal of Emergency Medicine, Vol. 56, No. 4, pp. 444-447, 2019
© 2018 Elsevier Inc. All rights reserved.
0736-4679/$ - see front matter

https://doi.org/10.1016/j.jemermed.2018.12.045

Communications: OBIGYN

EPINEPHRINE ADMINISTERED FOR ANAPHYLAXIS UNMASKING A TYPE 1
BRUGADA PATTERN ON ELECTROCARDIOGRAM

Peter V. Bui, mp, Nathan L. Haas, mb, Nicholas W. C. Herrman, mp, Matthew Macias, mp, Victoria Hoch, mp,
William Schaeffer, po, and Christopher Wallace, mp

Department of Emergency Medicine, University of Michigan, Ann Arbor, Michigan
Reprint Address: Nathan L. Haas, mp, University of Michigan, Taubman Center B1354, 1500 E Medical Center Drive, SPC 5303, Ann Arbor, Ml
48109-5305

1 Abstract—Background: Brugada pattern on electrocar-
diography (ECG) can manifest as type 1 (coved pattern) and
type 2 (saddleback pattern). Brugada syndrome represents
an ECG with Brugada pattern in a patient with symptoms
or clinical factors, including syncope, cardiac arrest, ven-
tricular dysrhythmias, and family history. Brugada syn-
drome is caused by a genetic channelopathy, but the
Brugada pattern may be drug-induced. Epinephrine-
induced Brugada pattern has not been reported previously.
Case Report: A 63-year-old man developed anaphylaxis sec-
ondary to a bee sting, had a transient loss of consciousness,
and self-administered intramuscular epinephrine. He subse-
quently presented to the emergency department and was
found to have a type 1 Brugada pattern on ECG that
resolved during observation. A historic ECG was reviewed
that demonstrated a baseline type 2 Brugada pattern. His
anaphylaxis was managed with steroids and antihistamines.
He was observed without subsequent dysrhythmic events on
telemetry or any further symptoms. Why Should an Emer-
gency Physician Be Aware of This?: The differential diag-
nosis for syncope includes dysrhythmia, such as Brugada
syndrome. Among other possible drugs, epinephrine may
induce a type 1 Brugada pattern. Patients with Brugada
pattern on ECG should be referred immediately to electro-
physiology for consideration of implantation of a
cardioverter-defibrillator device, given the association of
Brugada pattern with sudden cardiac arrest and ventricular
dysrhythmias. © 2018 Elsevier Inc. All rights reserved.

[0 Keywords—Brugada syndrome; Brugada pattern; elec-
trocardiography; syncope; anaphylaxis

INTRODUCTION

In 1992, Brugada et al. described a pattern on electrocar-
diography (ECG) associated with sudden cardiac death
(1). Three Brugada patterns were initially described, but
were later modified to type 1 (coved pattern) and type 2
(saddleback pattern), although the medical literature
may still refer to all three types (2,3). Diagnostic
criteria for Brugada syndrome were established in 2002
(2). The most recent diagnostic criteria for Brugada
pattern require ST-segment elevation with type 1
morphology = 2 mm in leads V1 or V2 positioned in
the second, third, or fourth intercostal space, occurring
either spontaneously or after provocative drug test with
i.v. administration of class I antidysrhythmic drugs (typi-
cally sodium channel blockers) (4,5).

A clinical distinction may be made between the Bru-
gada pattern, an ECG with Brugada morphology in a pa-
tient without symptoms or clinical factors, and the
Brugada syndrome, an ECG with Brugada morphology
in a patient with symptoms or clinical factors (2,3,6).
Clinical factors include but are not limited to syncope,
cardiac arrest, ventricular dysrhythmias, and family
history. Brugada syndrome is a result of a cardiac
channelopathy involving sodium, calcium, and
potassium channels, with an autosomal dominant
inheritance pattern (7). In a study of patients with
implantable cardioverter-defibrillators (ICDs) for
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primary and secondary prevention in Brugada syndrome,
approximately 20% experienced appropriate shocks for
ventricular dysrhythmias during the roughly 2-decade
study period (8).

The Brugada pattern may be drug-induced, and as the
underlying pathology relates to a channelopathy, pharma-
ceutical agents, and antidysrhythmic medications in
particular, can induce and thereby diagnose Brugada syn-
drome (9). Prior to Brugada syndrome being described,
the Cardiac Arrhythmia Suppression trial performed in
1991 showed flecainide and encainide (sodium channel
blockers) increased antidysrhythmic deaths in patients
who had suffered myocardial infarctions, which may
have been due to unmasking of Brugada syndrome
(10,11).

Postema et al. compiled a list of drugs that may be pro-
dysrhythmic in patients with Brugada syndrome (12).
While these drugs fall into several disparate categories,
the mechanism is postulated to be the effect of the drug
or its metabolites on ion channels (13). 8-blockers, tricy-
clic antidepressants, neuroleptics, propafenone, and
lithium have been linked with unmasking Brugada syn-
drome previously. In addition to pharmaceutical agents,
non-medication etiologies of unmasking Brugada syn-
drome have been reported, including fever, hypokalemia,
hyperkalemia, hypercalcemia, alcohol, and cocaine
(6,9,14-17). In a study of 18 patients with unexplained
cardiac arrest, infusion of epinephrine was not
associated with a Brugada pattern (18). In our review of
the medical literature, we were unable to find a case of
epinephrine-induced Brugada pattern.

We describe a case of a male patient with baseline type
2 Brugada pattern who was found to have a transient type
1 Brugada pattern following intramuscular epinephrine
administration for anaphylaxis.

CASE REPORT

A 63-year-old man with a history of ankylosing spondy-
litis, allergy to bees, and no other medical problems pre-
sented to the emergency department (ED) with
anaphylaxis and syncope. He was stung by a bee in the
left foot and shortly thereafter developed a sensation of
throat scratching, swelling inside his mouth, nausea,
and lightheadedness. After administering 0.3 mg of intra-
muscular epinephrine, his symptoms resolved. He subse-
quently called emergency medical services. He reported
that he experienced three consecutive transient episodes
of loss of consciousness after administering the epineph-
rine. He had no prior episodes of syncope and did not
have a family history of early or unexplained cardiac
death. He did not experience chest pain, shortness of
breath, or any other symptoms prior to presentation to
the ED.

On arrival to the ED, vital signs were temperature
36.7°C, blood pressure 164/93 mm Hg, heart rate was
75 beats/min, respiratory rate was 18 breaths/min, and ox-
ygen saturation 99% on room air. On physical examina-
tion, he appeared well, had no mucosal edema, stridor,
or wheezing, and had a normal cardiopulmonary exami-
nation without murmurs. His anaphylaxis resolved
following further management with corticosteroids and
antihistamines. An ECG demonstrated a type 1 Brugada
pattern (Figure 1). A subsequent ECG several hours later
demonstrated resolution of the type 1 Brugada pattern
(Figure 2). An ECG from 7 years earlier was consistent
with a baseline type 2 Brugada pattern (Figure 3). He
was admitted for observation and telemetry and did not
have additional dysrhythmias. He was evaluated by elec-
trophysiology the following morning.

Electrophysiology ultimately attributed his unrespon-
siveness to anaphylaxis and not to dysrhythmic syncope,
and it was recommended that placement of an ICD was
not indicated. He was subsequently discharged with
planned outpatient electrophysiology follow-up and was
advised to have his first-degree relatives screened with
ECGs for Brugada pattern.

DISCUSSION

We present the first reported case of an epinephrine-
induced type 1 Brugada pattern in a patient with a base-
line type 2 Brugada pattern in the setting of anaphylaxis
to a bee sting.

The mechanism for epinephrine-induced Brugada
pattern is unclear, but may be related to the adrenergic
and sympathomimetic effects, based on previously
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Figure 1. Electrocardiogram on arrival to the emergency
department demonstrating a type 1 Brugada pattern.
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Figure 2. Electrocardiogram several hours later demon-
strating resolution of the type 1 Brugada pattern.

published case reports of drugs with similar mechanisms.
Leiria et al. previously proposed that the sudden increase
in vagal tone once the adrenergic effects of bromphenir-
amine and phenylephrine had worn off may have caused
a drug-induced Brugada pattern (19). In a case report of
cocaine-induced Brugada morphology, Alraies et al. sug-
gested that the mechanism may be related to sodium chan-
nel blocking effects, sympathomimetic effects leading to
increased ventricular irritability and decreased fibrillation
threshold, decreased vagal activity promoting sympatho-
mimetic effects, and afterdepolarization and triggered
ventricular dysrhythmias caused by increased intracel-
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Figure 3. Historic electrocardiogram from 7 years prior
demonstrating baseline type 2 Brugada pattern.

lular calcium (20). Similarly, Littman et al. described a
case of cocaine-induced Brugada pattern (21).

Given the limited available data, we hypothesize that
the adrenergic effects of epinephrine or its metabolites,
or the subsequent sudden increase in vagal tone as they
were degraded, may have led to the type 1 Brugada
pattern on ECG through an ion channel-related mecha-
nism.

WHY SHOULD AN EMERGENCY PHYSICIAN BE
AWARE OF THIS?

An ECG with Brugada pattern is a relevant finding in the
setting of syncope because of the possible short-term and
long-term management and mortality implications.
Channelopathies, including Brugada syndrome, are an
important contributor to patients presenting with sudden
cardiac arrest. We describe the first case of epinephrine
inducing a transient type 1 Brugada pattern. Patients
with Brugada pattern on ECG should be referred immedi-
ately to electrophysiology for consideration of implanta-
tion of an ICD, given the association of Brugada pattern
with sudden cardiac arrest and ventricular dysrhythmias.
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