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Brugada syndrome: A general cardiologist's perspective
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Brugada syndrome (BrS) is one of the commonest inherited primary arrhythmia syndromes typically presenting
with arrhythmic syncope or sudden cardiac death (SCD) due to polymorphic ventricular tachycardia and ventric-
ular fibrillation precipitated by vagotonia or fever in apparently healthy adults, less frequently in children. The
prevalence of the syndrome (0.01%–0.3%) varies among regions and ethnicities, being the highest in Southeast
Asia.
BrS is diagnosed by the “coved type” ST-segment elevation ≥ 2 mm followed by a negative T-wave in ≥1 of the
right precordial leads V1–V2. The typical electrocardiogram in BrS is often concealed byfluctuations betweennor-
mal, non-diagnostic and diagnostic ST-segment pattern in the same patient, thus hindering the diagnosis.
Presently, themajority of BrS patients is incidentally diagnosed, andmay remain asymptomatic for their lifetime.
However, BrS is responsible for 4–12% of all SCDs and for ~20% of SCDs in patients with structurally normal
hearts. Arrhythmic risk is the highest in SCD survivors and in patients with spontaneous BrS electrocardiogram
and arrhythmic syncope, but risk stratification for SCD in asymptomatic subjects has not yet been fully defined.
Recent achievements have expanded our understanding of the genetics and electrophysiological mechanisms
underlying BrS, while radiofrequency catheter ablation may be an effective new approach to treat ventricular
tachyarrhythmias in BrS patients with arrhythmic storms.
The present review summarizes our contemporary understanding and recent advances in the inheritance, path-
ophysiology, clinical assessment and treatment of BrS patients.

© 2017 Published by Elsevier B.V. on behalf of European Federation of Internal Medicine.
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1. Introduction

The Brugada syndrome (BrS) is a genetic disorder with autosomal-
dominant inheritance and variable phenotype, characterized by abnor-
malities in the surface electrocardiogram (ECG) – typically a pseudo-
right bundle branch block (RBBB) and persistent “coved type” ST-seg-
ment elevation in the leads V1–V2 (or, rarely, in the inferior leads) of
≥2 mm (≥0.2 mV) and increased risk of ventricular tachyarrhythmias
(VT) and sudden cardiac death (SCD) in apparently healthy individuals
[1].

The Brugada pattern (i.e., asymptomatic typical ECG abnormalities)
has been reported in 0.01–1.0% of adults in different populations, with
the highest prevalence in Asians [2–7]. The prevalence of “true” BrS (pa-
tients with typical ECG features who experienced sustained VT or SCD)
among individuals with the Brugada pattern is less well studied. A
meta-analysis of 30 studies revealed a 10% event-rate over a 2.5-year
follow-up in patients with the Brugada pattern [8]. Indeed, whilst

most patients (64%) are incidentally diagnosed with the Brugada pat-
tern and remain asymptomatic for their lifetime [9], BrS is reportedly re-
sponsible for 4–12% of all SCDs and ~20% of SCDs in patients with
structurally normal hearts [10,11]. In the same patient, the ECG often
shows dynamic fluctuations between normal, non-diagnostic and diag-
nostic ST-segment patterns, thus hindering the diagnosis [12].

In this review, we summarize the contemporary knowledge on the
inheritance, pathophysiology, clinical assessment and treatment of pa-
tients with BrS. To illustrate the landmark features of BrS and diagnostic
challenges that might occur in clinical practice, we first present an illus-
trative case of our patient with malignant clinical presentation and elu-
sive ECG recordings ultimately diagnosed with BrS.

2. A patient presenting with recurrent syncope

A 48 year-old female was admitted to the Emergency Department
for recurrent syncope. The evening before admission, she complained
of nausea after a heavy meal. Subsequently, as witnessed by her hus-
band, she had several self-terminating episodes of disturbed breathing
during sleep. After awakening, she experienced two syncopal attacks
preceded by nausea, vomiting and palpitations.
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The patient reported no prior medical history, except for the typical
reflex syncope since the adolescence, usually triggered by venipuncture,
and a family history of SCD in her father and paternal grandfather, at age
of 36 and 43 years, respectively. Overall, our patient was ostensibly
healthy, apart from perimenopause symptoms. However, the last two
syncopal episodes, with palpitations and abrupt loss of consciousness
were suggestive of an arrhythmic cause.

The physical examination yielded completely normal findings; ECG
recorded with standard positioning of the leads V1–V2 (4th intercostal
space) showed sinus rhythm of 60 beats/min with the 1st degree atrio-
ventricular (AV) block (PR interval, 240 ms), corrected QT interval of
360 ms (normal), the non-specific “saddle-back” type ST-segment ele-
vation of 1 mm in the leads V1–V2 and shortly coupled ventricular pre-
mature beats (VPBs) of the left bundle branch block (LBBB)morphology
(Fig. 1A). Superior placement of the leads V1–V2 (2nd and 3rd intercos-
tal space) did not reveal typical BrS ECG.

Blood biochemistry was normal, including serum electrolytes, high-
sensitivity troponin T and thyroid hormones. However, in the next 48 h,
the patient experienced an electrical storm, with a total of 12 episodes
of polymorphic VT, usually heralded by frequent shortly coupled VPBs
of LBBB morphology, occurring at night or during daily rest and
progressing into ventricular fibrillation (VF), which were successfully
terminated by defibrillation (Fig. 1B). The electrical storm was unre-
sponsive to antiarrhythmic drug therapy (e.g. lidocaine, beta-blockers
and amiodarone) and spontaneously subsided after 48 h.

Diagnostic testing including echocardiography, cardiac magnetic
resonance imaging (MRI) and coronary angiography yielded normal
findings. After excluding underlying cardiac disease (e.g., acute coro-
nary syndrome, myo-pericarditis, or a structural heart disease) and po-
tential precipitating factors (e.g., drugs, alcohol, electrolyte
abnormalities, catecholaminergic excess, or sarcoidosis), further diag-
nostics was directed towards a primary arrhythmia syndrome, and BrS
was suspected based on ECGfindings, vagotonia-mediated polymorphic
VT triggered by LBBB-type VPBs, and a family history of SCD. Since re-
peated ECG recordings showed either normal pattern or non-diagnostic
ST-segment elevation in the right precordial leads, without capturing
the typical type-1 ECG pattern, we performed a pharmacological chal-
lenge with a parenteral class I antiarrhythmic medication using
propafenone (the only readily available class I agent for intravenous

use in Serbia) 2 mg/kg i.v. over 10 min, with continuous ECG monitor-
ing. The propafenone challenge evoked a borderline “coved-type” ST-
segment elevation of 2 mm in the leads V1–V2, best observed when
the leads V1–V2 were positioned in the 3rd intercostal space (Fig. 2A
and B).

Since the finding was suggestive of but insufficient for definite BrS
diagnosis, repeated challenge using a more sensitive class I agent (i.e.
ajmaline or flecainide) was intended, and genetic testing was consid-
ered, but not performed since it was not available in our country. How-
ever, our patient developed a fever of 38 °C, with a spontaneous
appearance of typical type-1 ECG, which was diagnostic of the BrS
(Fig. 2C and D). The patient was discharged following an implantation
of a cardioverter-defibrillator (ICD) for the secondary prevention of
SCD.

3. Genetics and pathophysiology of the Brugada syndrome

BrS is a considered a heritable disease, with a family history of SCD
reported in ~26% of patients [9]. To date, mutations in 23 genes have
been associated with BrS [13], but the list is not completed yet. In all ge-
notypes,mutations affect the sodium (Na+), potassium (K+) or calcium
(Ca2+) ion-channels in the cardiac cell membrane, causing either a de-
crease in the inward Na+ (INa) or Ca2+ currents, or an increase in the
outward K+ currents (i.e. transient outward current, Ito), resulting in a
pro-arrhythmic outward shift in the balance of transmembrane cur-
rents during the early phase of the action potential [14].

The first gene associated with BrS was SCN5A, encoding the α-sub-
unit of the principal cardiac Na+ channel protein [15,16]. Although
SCN5A represents the major BrS-susceptibility gene with N300 muta-
tions, it accounts for only 20–30% of BrS probands [17,18]. ECG findings
predictive of SCN5A genotype include prolongation of the P-wave, PR
interval (due to increased HV interval) and the QRS [19]. Besides BrS,
SCN5Amutations have been associatedwith other inherited arrhythmia
syndromes (e.g., the long QT3 and early repolarization syndromes), and
a variety of conduction disorders (e.g., sick sinus syndrome), which
overlap in some patients [19,20]. Indeed, the prolonged PR interval in
our patient suggests a SCN5A genotype, but genotyping was not
performed.

Fig. 1. (A) ECG at presentation displaying non-diagnostic minimal saddle-back type ST segment elevation in the leads V1–V2 and monomorphic ventricular premature beats. (B)
Polymorphic VT triggered by a shortly coupled ventricular premature beat.
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