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Rare disease

Brugada syndrome (BrS) is a cardiac arrhythmia disorder characterized by ventricular arrhythmias, which can
lead to sudden cardiac death (SCD). BrS is also associated with atrial arrhythmias, particularly atrial fibrillation
(AF). There is ongoing debate regarding whether treated AF can still precipitate ventricular arrhythmias in pa-
tients with BrS. This case series aims to elucidate the prognostic significance of treated AF in BrS patients who
experienced SCD.

We report on 2 patients diagnosed with Brugada syndrome (BrS) who presented with atrial fibrillation (AF).
Both patients exhibited type | Brugada electrocardiographic patterns, and echocardiographic assessments re-
vealed normal cardiac structure and function. Thyroid function tests and electrolyte levels were within normal
ranges. An electrophysiology study (EPS) performed on the first patient demonstrated the induction and ter-
mination of AF, but no inducible ventricular arrhythmia was observed. Both patients declined the ablation pro-
cedure for AF treatment, opting instead for pharmacologic rhythm control with amiodarone. During follow-up
visits every 3 months, neither patient reported palpitations or syncope, and electrocardiography consistently
indicated sinus rhythm. Despite this, sudden cardiac death (SCD) occurred in the first patient during the first
year of follow-up and in the second patient during the second year of follow-up.

Patients with BrS who have treated AF remain at a high risk of SCD. The presence of AF in BrS patients may
indicate a specific variant of the SCN5A mutation, which can heighten the risk of ventricular arrhythmias and
consequent SCD.
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Case Reports

Brugada syndrome (BrS) is a cardiac arrhythmia disorder char-
acterized by a heightened risk of ventricular arrhythmias and
sudden cardiac death (SCD) [1,2]. Despite its relatively low in-
cidence, BrS is implicated in nearly 20% of cases of SCD in in-
dividuals with structurally normal hearts [2]. Therefore, primary
prevention through implantable cardioverter-defibrillator (ICD)
implantation remains paramount in managing BrS.

While the arrhythmic substrate in BrS traditionally resides in
the ventricles, recent evidence suggests that BrS can also man-
ifest with atrial fibrillation (AF), with reported incidences rang-
ing from 6% to 38% [3]. A meta-analysis by Kewcharoen et al
found that AF significantly elevates the risk of major arrhyth-
mic events (MAE) in BrS patients [4]. Theoretically, AF may di-
minish ventricular myocyte refractoriness and precipitate pro-
arrhythmic effects, thereby promoting ventricular arrhythmias.
However, findings from a case series by Letsas et al demon-
strated that polymorphic ventricular tachycardia persisted in
BrS patients despite pharmacological rhythm control for AF,
suggesting additional underlying mechanisms [5]. Given the
uncertainty surrounding the prognosis of AF in BrS patients
managed with rhythm control strategies, this report of 2 cas-
es assessed the utility of treated AF in predicting SCD events
among BrS patients lacking other high-risk markers for MAE,
apart from a spontaneous type | Brugada electrocardiograph-
ic (ECG) pattern.

Case 1

A 30-year-old man presented to the clinic with a chief concern
of intermittent palpitations over the past 3 months, accompa-
nied by an irregular heartbeat occurring 1-2 times per week.
The patient reported no episodes of syncope, near syncope, dys-
pnea, breathlessness, or chest pain. He had no history of hyper-
tension, diabetes mellitus, or dyslipidemia. Notably, his father
had died suddenly at the age of 40 while at rest. The patient’s
vital signs were stable. Electrocardiography (ECG) revealed a
sinus rhythm with a type | Brugada ECG pattern (Figure 1).

Echocardiography showed normal chamber dimensions, normal
left ventricular diastolic and systolic function with an ejection
fraction of 60%, normal valvular anatomy and function, low
probability of pulmonary hypertension, and normal right ven-
tricular systolic function. Laboratory results, including thyroid
function and electrolytes, were within normal limits. Continuous
monitoring with a Holter device for 3 days did not document
any arrhythmias. An electrophysiology study (EPS) was per-
formed using programmed atrial and ventricular stimulation
with incremental atrial (from the right atrium) and ventricular
(right ventricular apex) pacing from S1 500 milliseconds (ms)
down to 260 ms, and single-double extra stimuli from 400 ms
to 200 ms. No inducible ventricular arrhythmia was observed.
Atrial fibrillation (AF) was induced during S1 500 ms and ter-
minated spontaneously after 5 minutes (Figure 2).

s

ExRRNRRRERALS

................

RN

|||||

L

ST A
He

I

IR : ==

e iR s R

i f : \as
Wi} 1L b & &

Figure 1. Electrocardiography showed a type | Brugada ECG pattern on V1-V2.
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Figure 2. The EPS: Duodecapolar was inserted along the right atrial cri

sta terminalis to the coronary sinus (DD 19-20 to DD 1-2).

Pacing S1500 was performed on DD 19-20. The rapid, irregular, and fractionated electrogram on DD confirmed AF diagnosis.

The AF was induced spontaneously despite non-capture paci
RV —right ventricular.

The patient reported that the palpitations experienced during
AF were similar to previous episodes, suggesting that AF was
the clinical arrhythmia. No inducible ventricular arrhythmias
were observed with ventricular pacing up to the third extra
stimulus. The patient was diagnosed with type | Brugada syn-
drome with AF manifestation, and was scheduled for ablation
but declined the procedure. Hence, he was prescribed amio-
darone 200 mg orally 3 times daily for 1 month, followed by
200 mg orally once daily as rhythm control therapy. The pa-
tient reported no palpitations after discharge. During routine
follow-up every 3 months, no ventricular arrhythmias or syn-
cope were documented, and the ECG persistently showed a
sinus rhythm. However, the patient suffered a sudden death
1 year later while at rest.

Case 2

A 33-year-old man presented with intermittent palpitations
and an irregular heartbeat over the previous 2 months. Neither
the patient nor his family had a history of syncope, near syn-
cope, aborted sudden cardiac death (SCD), or SCD. He had no
notable risk factors such as hypertension, diabetes, or dys-
lipidemia. ECG revealed AF with ST-segment elevation in the
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ng. ECG speed was displayed on 100 ms. DD — duodecapolar;

right precordial leads, indicative of a type | Brugada ECG pat-
tern (Figure 3).

Echocardiography revealed normal chamber dimensions, pre-
served left ventricular diastolic and systolic function with an
ejection fraction of 65%, intact valvular structure and function,
low likelihood of pulmonary hypertension, and normal right
ventricular systolic function. Laboratory results, including elec-
trolytes and thyroid function, were within normal limits. The
patient was scheduled to undergo an ablation procedure but
ultimately declined. Therefore, pharmacological cardioversion
was chosen with amiodarone 200 mg orally 3 times daily for
1 month, followed by 200 mg orally once daily. During routine
follow-ups every 3 months, the patient reported no palpita-
tions, syncope, or near syncope. The sinus rhythm consistent-
ly observed on ECG during the follow-up period. However, the
patient died suddenly while sleeping 2 years later.

Discussion

This case series shows that despite controlling atrial fibrillation
(AF) with antiarrhythmic medication, patients with Brugada
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Figure 3. Electrocardiography revealed atrial fibrillation with type | Brugada Pattern on V1-V3.

syndrome (BrS) remain at increased risk for sudden cardiac is another underlying pathophysiology linking AF and ven-
death (SCD). This observation suggests an underlying pathway tricular arrhythmias. In 2019, Micaglio et al reported a case
linking AF to ventricular arrhythmias in BrS patients. where a specific SCN5A variant mutation (c.4700_4701del,

p.Phe1567Cysfs*221) was implicated in both ventricular tachy-
BrS primarily results from mutations in the SCN5A gene, a key  cardia and atrial fibrillation in a BrS patient [9]. This finding

member of the human voltage-gated sodium channel gene fam- suggests that specific SCN5A gene mutations at the atrial lev-
ily crucial for cardiac electrophysiological function. SCN5A mu- el are also associated with subclinical electrical disorders at
tations are implicated not only in BrS but also in various cardi- the ventricular level, potentially leading to SCD, as observed
ac arrhythmias, such as sick sinus syndrome, atrial arrhythmias in our cases. However, the correlation between AF and ven-

(including AF), ventricular arrhythmias, long QT syndrome type tricular arrhythmia in this case series remains inconclusive
3 (LQTS3), and progressive cardiac conduction defects [1,2]. due to insufficient data.
Atrial arrhythmias associated with SCN5A mutations encom-

pass atrial standstill and AF. These mutations promote ecto- Currently, the management of Brugada syndrome (BrS) pri-
pic activity, prolong atrial action potential duration, and in- marily focuses on preventing sudden cardiac death (SCD) due
crease excitability, thereby predisposing individuals to AF [6]. to ventricular tachyarrhythmias, with implantable cardiovert-

er-defibrillator (ICD) implantation and quinidine administra-
Atrial fibrillation (AF) is hypothesized to share a mechanism  tion being the main strategies [10,11]. In this case series, we
with ventricular arrhythmia, suggesting that these conditions utilized pharmacological cardioversion to convert atrial fibril-

can coexist in a single patient. Theoretically, AF can decrease lation (AF) to sinus rhythm. Throughout the follow-up period,
refractoriness in ventricular muscle, induce a rapid ventricu- neither patient reported palpitations, and electrocardiograms
lar rate, and ultimately lead to ventricular tachyarrhythmia. consistently indicated sinus rhythm. However, both patients
Additionally, due to its irregular rhythm, AF can exert proar- experienced ventricular tachyarrhythmia, resulting in sudden
rhythmic effects, resulting in a short-long-short pattern of elec- cardiac death. Although amiodarone is effective in reducing

trical activity [7,8]. A case series by Letsas et al demonstrated the risk of malignant ventricular arrhythmias, incidents of sud-
that 1 out of 3 symptomatic Brugada syndrome (BrS) patients den cardiac death due to malignant arrhythmia still occurred
with treated AF experienced polymorphic ventricular tachycar- in the amiodarone group [12,13]. This underscores the neces-
dia during follow-up [5]. Similarly, in this series, sudden car- sity for implantable cardioverter-defibrillator (ICD) implanta-
diac death (SCD) occurred in BrS patients with a spontaneous tion to fully prevent arrhythmic sudden cardiac death in pa-
type | Brugada ECG pattern and treated AF, indicating there tients with Brugada syndrome (BrS).
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According to the American Heart Association and European
Society of Cardiology guidelines, ICD implantation is strongly
recommended (Class 1) for symptomatic BrS patients, including
those with a history of resuscitated cardiac arrest or sustained
ventricular arrhythmia (VA), as well as patients with episodes
of non-vagal syncope or nocturnal agonal respiration [10,11].
Additionally, ICD implantation may be considered (Class Ilb rec-
ommendation) for asymptomatic BrS patients with a sponta-
neous type | Brugada ECG pattern and inducible ventricular ar-
rhythmias during an electrophysiological study (EPS) [10,11].
In this case series, since no inducible ventricular arrhythmias
were observed during the electrophysiological study, and due
to the absence of specific guidelines for managing Brugada
syndrome (BrS) presenting with atrial fibrillation (AF) in the
absence of prior cardiac arrest, syncope, or documented ven-
tricular arrhythmias (VA), we did not proceed with implantable
cardioverter-defibrillator (ICD) placement in these patients.
Therefore, there is a critical need for prospective cohort stud-
ies to elucidate the role of ICDs in BrS patients who exhibit a
type | Brugada ECG pattern alongside AF. These studies should
carefully evaluate the correlation between AF and major ar-
rhythmic events (MAE) in BrS patients, adjusting for potential
confounding variables and conducting subgroup analyses of
patients with treated and untreated AF. Such investigations
are crucial for establishing a definitive association between
BrS, AF, and the risk of sudden cardiac death (SCD).

There are 2 primary limitations in this case series. First, we cannot
definitively ascertain whether the sudden deaths in these 2 pa-
tients were due to malignant arrhythmias, as there was no avail-
able ECG data at the time of death. Consequently, the relation-
ship between atrial fibrillation (AF) and ventricular arrhythmias
in these Brugada syndrome (BrS) patients remains inconclusive.
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Continuous Holter monitoring may be necessary in future stud-
ies to evaluate the association between AF and the risk of sud-
den cardiac death (SCD) in BrS patients. Second, genetic testing
to identify the Brugada phenotype was not conducted due to
the lack of advanced laboratory facilities. This limitation leaves
the pathogenesis of AF in these patients unclear. Future studies
should incorporate genetic testing to elucidate the underlying
mechanisms of AF in BrS patients and to clarify the pathway by
which AF may induce ventricular arrhythmias in this population.

Conclusions

The presence of atrial fibrillation (AF) in patients with Brugada
syndrome (BrS) warrants increased clinical vigilance. Atrial
electrical disorders in this population may signify underlying
genetic mutations that predispose BrS patients to a height-
ened risk of sudden cardiac death (SCD). Recognizing AF as a
potential marker for these genetic abnormalities is crucial for
early identification and management of patients at elevated
risk for life-threatening ventricular arrhythmias.
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