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BACKGROUND Brugada syndrome (BrS) is an inheritable disease
with an increased risk of sudden cardiac death. Although several
score systems have been proposed, the management of children
with BrS has been inconsistently described.

OBJECTIVE The purpose of this study was to identify the character-
istics, outcome, and risk factors associated with cardiovascular and
arrhythmic events (AEs) in children younger than 12 years with BrS.

METHODS In this single-center case series, all children with spon-
taneous or drug/fever-induced type 1 Brugada electrocardiographic
(ECG) pattern and younger than 12 years at the time of diagnosis
were enrolled.

RESULTS Forty-three patients younger than 12 years at the time of
diagnosis were included. The median follow-up was 3.97 years (in-
terquartile range 2–12 years). In terms of first-degree atrioventric-
ular block, premature beats, nonmalignant AEs, malignant AEs, and
episodes of syncope, no significant differences were observed either
between patients with spontaneous and drug/fever-induced type 1
Brugada ECG pattern or between female and male patients (except a
significant difference between female and male patients for first-de-
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gree atrioventricular block). A higher incidence of malignant AEs
was observed in patients with syncope (3 of 8 [37.5%] vs 0 of 35
[0%]; P5 .005) than in patients without syncope. SCN5Amutations
were associated with a higher occurrence of malignant AEs (3 of 14
[21.4%] vs 0 of 25 [0%]; P 5 .04) compared with no SCN5A muta-
tions.

CONCLUSION A spontaneous type 1 Brugada ECG pattern is not
associated with a higher incidence of syncope, first-degree atrio-
ventricular block, premature beats, nonmalignant AEs, and malig-
nant AEs than the drug/fever-induced type 1 Brugada ECG
pattern. Syncope events are correlated with an increased incidence
of malignant AEs. Moreover, SCN5A mutations are associated with a
higher occurrence of malignant AEs.

KEYWORDS Children; Brugada syndrome; Arrhythmic event; Type 1
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Introduction
Brugada syndrome (BrS) is an inheritable syndrome charac-
terized by coved-type ST-segment elevation in the right pre-
cordial leads (V1 through V3) and an increased risk of sudden
cardiac death in the absence of structural heart disease.1 BrS
may cause fatal arrhythmias, mainly in male patients between
their fourth and fifth decades of life.2

Although the initial report included 3 children in a series
of 8 patients with BrS,1 subsequent studies revealed an
extremely low prevalence of BrS in the pediatric population
(0.0098%)3 compared with the adult population (0.14%–

0.7%).4

In 2007, Probst et al5 reported their experience with the
largest cohort of pediatric patients younger than 16 years
with BrS. More recently, Michowitz et al6 provided addi-
tional data on BrS in patients younger than 12 years by
enrolling children with BrS who had already experienced a
C BY-NC-ND https://doi.org/10.1016/j.hrthm.2021.06.1177
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major arrhythmic event (AE), with the aim to identify the
arrhythmic risk in this cohort of patients.

Several score systems have been proposed for risk strati-
fication in pediatric patients with BrS.7,8 Unfortunately, the
frequent lack of symptoms in this particular setting lowers
the reliability of these scores.7

This study aims to identify characteristics, outcomes, and
risk factors associated with cardiovascular events in children
with a diagnosis of BrS younger than 12 years.
Methods
Study design and study population
This was a single clinical center case series. All patients
referred to our tertiary care center between 2007 and 2018
with a diagnosis of BrS made at the age of ,12 years were
included in this retrospective observational study.

The diagnosis of BrS was confirmed according to the Eu-
ropean Society of Cardiology guidelines.8 A spontaneous,
fever-induced, or drug-induced type 1 Brugada electrocar-
diographic (ECG) pattern, recorded in the right precordial
leads (V1 through V3) positioned in the second, third, or
fourth intercostal space, was considered diagnostic. After
diagnosis, no other ECG during fever was performed.

Patients who received a diagnosis of BrS as first in their
family were defined as “probands.” Patients who were eval-
uated because of the positive BrS family history of their par-
ents were defined as “family members.”

The study was approved by the institutional review board
and fully complies with the Declaration of Helsinki as revised
in 2013.
Patients’ evaluation
At hospital admission, personal and family history of all pa-
tients was collected. Cardiac clinical evaluation was per-
formed with M-mode and 2-dimensional Doppler
echocardiography, standard 12-lead ECG, and 24-hour
ECG Holter monitoring. The latter were performed in the
right precordial leads (V1 through V3) positioned in the sec-
ond, third, or fourth intercostal space, as recommended.7

Exercise testing on a treadmill was performed in all coop-
erative children (mainly younger than 6 years) according to
the modified Bruce protocol using 3-minute stages with an
incremental workload.

The head-up tilt test was performed in all cooperative chil-
dren (usually younger than 8 years).

An electrophysiology study (EPS) was performed in our
institute in patients with previous arrhythmias (high-risk pa-
tients). In some patients, EPS was performed in other centers
before the admission to our institution.

An implantable loop recorder (ILR) was implanted when
necessary.

Follow-up was scheduled every 6 months, and during
each clinical evaluation, 12-lead ECG was performed by
positioning leads V1 and V2 in the second, third, or fourth
intercostal space.
We included in the study all events occurred in patients
younger than 12 years. We also continued follow-up in all
those patients who turned 12.
Data collection
Data collection included (1) age at the time of diagnosis, (2)
presence of spontaneous or drug- and/or fever-induced type 1
Brugada ECG pattern, (3) proband status, (4) family history
of sudden cardiac death, (5) sex, (6) genetic results, (7) symp-
toms (syncope and palpitations), (8) presence of atrioventric-
ular (AV) or intraventricular conduction delay, (9) sinus node
dysfunction (SND), (10) supraventricular and/or ventricular
arrhythmias recorded by standard and dynamic ECG, (11)
events during fever, (12) AEs recorded by cardiac device
monitoring in patients with implantable cardioverter-
defibrillator (ICD), pacemaker (PM), or ILR, and (13) EPS
results.

The EPS result was considered positive when supraven-
tricular and/or ventricular sustained or nonsustained supra-
ventricular and/or ventricular arrhythmias were
reproducibly inducible.
Event collected
The following events were analyzed during follow-up: (1)
episodes of presyncope/syncope, (2) occurrence of first-
degree AV conduction delay or block (PR interval . 160
ms), (3) occurrence of premature ventricular and supraven-
tricular beats, (4) nonmalignant AEs (sustained supraventric-
ular tachyarrhythmias, nonsustained ventricular
tachycardias, and SND without symptomatic sinus arrest),
(5) malignant AEs (sustained or polymorphic ventricular
tachycardia [sVT], ventricular fibrillation, and symptomatic
sinus arrest), (6) genetic testing results, and (7) invasive diag-
nostic or therapeutic procedure (EPS, ILR, PM, and ICD).
Genetic analysis
Genomic DNA was extracted from peripheral blood leuko-
cytes by our medical genetic laboratory. Genetic testing by
clinical exome sequencing and targeted Sanger sequencing
of SCN5A was performed. Informed consent for genetic ana-
lyses was obtained from parents/legal guardians.
Statistical analysis
Continuous variables were first tested for Gaussian distribu-
tion using the 1-sample Kolmogorov-Smirnov test. Normally
distributed variables were expressed as mean 6 SD and
tested for differences using the Student unpaired t test. Non-
normally distributed variables were expressed as median and
interquartile range, and differences were tested using the
Mann-Whitney U test. Categorical variables were expressed
as percentages and analyzed using the c2 test or Fisher exact
test, when appropriate.

All tests were 2-tailed, and analyses were performed using
SPSS Statistics version 25.0 (IBM Corporation, Armonk,
NY).
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Results
Study population
We enrolled 43 patients—34 probands (79%) and 9 family
members (21%)—all from 43 different families.

The demographic and ECG characteristics of the study
population are summarized in Table 1.

Patients included were admitted for positive ECG
screening (7 of 43 [16.3%]), positive BrS family history (7
of 43 [16.3%]), referral from other centers (22 of 43
[51.2%]), palpitations (1 of 43 [2.3%]), syncope after palpi-
tations (1 of 43 [2.3%]), syncope during fever (1 of 43
[2.3%]), and supraventricular arrhythmias (4 of 43 [9.3%]).

Eight patients (18.6%) presented comorbidities (Table 1).
The median follow-up was 3.97 years (interquartile range

2–12 years), and no patient died during follow-up.
During the study, 15 of 43 patients (34.9%) turned 12.
We did not observe significant differences between male

and female patients for mean age at the time of diagnosis
(male patients 7 6 2.7 years vs female patients 7.4 6 2.5
years; P5 .68) and for median years of follow-up (male pa-
tients 3.6 [interquartile range 3–5.7] vs female patients 3 [in-
terquartile range 2–4.8]; P 5 .356).

During routine scheduled follow-up, of the 13 patients
with spontaneous type 1 ECG pattern, 4 patients (31%) pre-
sented a constant pattern and 9 (69%) an intermittent pattern,
whereas 4 of 30 patients (13%) enrolled with an induced type
1 ECG Brugada pattern presented an intermittent sponta-
neous type 1 ECG pattern (Table 1).
Table 1 Patients’ clinical and demographic characteristics

Characteristic Value P

No. of patients 43
Sex: M/F 25 (58)/18 (42) .09
Age at diagnosis (y) 7.2 6 2.60
Race
White 40 (93)
Asian 1 (2.5)
African 2 (5)

Follow-up (y) 3.97 6 3.07
BrS ECG pattern
Spontaneous 13 (30)
Drug- or fever-induced 30 (70) .0001
Fever-induced 24 (80)
Drug-induced 3 (10) (PSVT treated

with flecainide)
2 (6.7) (during propofol)
1 (3.3) (provocative test
other center)

Comorbidities 8 (18.6)
Long QT syndroe 2 (4.6)
Autism spectrum disorder 2 (4.6)
Neurofibromatosis type 1 1 (2.4)
Chromosomal abnormality 1 (2.4)
Minor structural heart disease 2 (4.6) (ASD; small coronary

artery fistula)

Values are presented as mean 6 SD or n (%).
ASD 5 atrial septal defect; BrS 5 Brugada syndrome; ECG 5 electrocar-

diographic; F 5 female; M 5 male; PSVT 5 paroxysmal supraventricular
tachycardia.
Event analysis
No significant differences in the occurrence of first-degree
AV block, premature beats, nonmalignant AEs, malignant
AEs, and episodes of syncope were observed between pa-
tients with spontaneous and induced type 1 Brugada ECG
pattern (Online Supplement).

Moreover, no significant differences were observed be-
tween female and male patients in terms of syncope, prema-
ture beats, and malignant and nonmalignant AEs (Table 2).

Presyncope/syncope
Presyncope/syncope episodes were experienced by 8 patients
(18.6%): 2 before BrS diagnosis and 6 during follow-up. The
tilt test was used in 4 patients (50%) for differential diagnosis.
Syncope was vasovagal in 4 patients because of arrhythmias
in 2 (self-limiting sVT in one and 10-second sinus arrest in
the other) and because of unknown causes in the remaining
2 (in 1, syncope occurred during fever).

AV conduction delay
Six patients (13.9%) showed first-degree AV block. The
latter occurred in a patient before the admission to our center
and during follow-up in the others. Moreover, it was more
frequently observed in male patients than in female patients
(Table 2) and was not related to a higher incidence of malig-
nant AEs (P 5 .99).

Premature ventricular and supraventricular beats
Three patients (6.9%) had single premature beats (1 supra-
ventricular and 2 ventricular). In the 2 patients with ventric-
ular premature beats, a burden of,1% was recorded at ECG
Holter monitoring. Patients with only premature beats did not
experience malignant AEs.

Nonmalignant AEs
Eight patients (18.6%) developed nonmalignant AEs. An
nsVTwas recorded during Holter monitoring in 2 asymptom-
atic patients and during ILR monitoring in a symptomatic
child. Asymptomatic atrial flutter (AF) was documented
before BrS diagnosis in 2 patients (younger than 3 years).
In one of these, AF was associated with SND and atrial septal
defect (ASD).

An atrioventricular nodal reentry tachycardia was diag-
nosed in symptomatic child who showed a type 1 ECG Bru-
gada pattern after oral flecainide therapy.

An ectopic atrial tachycardia was noted in 2 patients at the
time of Holter ECG recording before BrS diagnosis.

All these nonmalignant AEs occurred within 12 years of
age.

Malignant AEs
Three patients (6.9%) showed malignant AEs (an episode of
sinus arrest during Holter monitoring; sVT induced by EPS
and spontaneous during ICD monitoring; an episode of
symptomatic sVT during follow-up and ventricular fibrilla-
tion during anesthesia inducted by propofol). Patients



Table 3 Patients’ genetic mutations

Patient no. Mutation Gene Notes

1 Gly1408Arg SCN5A Heterozygous
2 Glu1784Lys SCN5A Heterozygous
3 Gln1518Ter SCN5A Heterozygous
4 Leu1786GlufsX2 SCN5A Heterozygous
5 Arg219Cys SCN5A Homozygous
6 Arg179Ter SCN5A Heterozygous
7 Arg179Ter SCN5A Heterozygous
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experienced all malignant AEs within 12 years of age and
none during fever.

A significantly higher incidence of malignant AEs was
observed in patients who experienced syncope than in those
without syncope (3 of 8 [37.5%] vs 0 of 35 [0]; P 5 .005).
Instead, patients with nonmalignant AEs did not show a
significantly higher incidence of malignant AEs (2 of 8
[33.3%] vs 1 of 35 [2.85%]; P 5 .084). Furthermore, all pa-
tients with malignant AEs were female (Table 2).
8 Ser1458Phe SCN5A Heterozygous
9 Arg814Gln SCN5A Heterozygous
10 Arg1583His SCN5A Heterozygous
11 Pro1506Thr SCN5A Heterozygous
12 Ala572Phe SCN5A heterozygous
13 Gln1033Arg SCN5A Heterozygous
14 Thr143Ala SCN5A Heterozygous
Genetics
Genetic testing was performed in 39 patients (90.7%):
SCN5A mutations were documented in 14 of 39 patients
(35.9%) (Table 3).

Data analysis highlighted a significant prevalence of ma-
lignant AEs in patients with SCN5A mutations compared
with others (3 of 14 [21.4%] vs 0 of 25 [0%]; P 5 .04).

In contrast, no difference was observed between patients
with and without SCN5A mutation in the occurrence of
first-degree AV block (3 of 14 [21.4%] vs 2 of 25 [8%]; P
5 .329), premature beats (1 of 14 [7.14%] vs 2 of 25 [8%];
P 5 .95), nonmalignant AEs (3 of 14 [21.4%] vs 2 of 25
[8%]; P 5 .329), and episodes of syncope (3 of 14 [21.4%]
vs 4 of 25 [16%]; P 5 .686).
Invasive procedures and device implantation
EPS was performed in 9 patients (20.9%) (Table 4), and the
majority of patients had experienced episodes of arrhythmias
before the study.

During follow-up, malignant and nonmalignant AEs were
significantly more frequent in patients with positive EPS re-
sults than in those with negative EPS results (5 of 5 [100%] vs
0 of 4 [0%]; P 5 .008).

An ILR was implanted in 7 patients (16.2%): 4 (57%)
symptomatic and 3 (43%) asymptomatic; in 3 of 4 symptom-
atic patients, the device was crucial to allow optimal decision
making. No complications related to ILR implantation were
observed during follow-up.

The characteristics of patients with ILR are summarized in
Table 5.
Table 2 Sex-related incidence of symptoms, premature beats,
and nonmalignant and malignant AEs

Symptom and event
Male patients
(n 5 25)

Female patients
(n 5 18) P*

First-degree
AV block (n 5 6)

6 (24) 0 (0) .032

Premature beats (n 5 3) 2 (8) 1 (5.5) .999
Nonmalignant
AEs (n 5 8)

4 (16) 4 (22) .7

Malignant AEs (n 5 3) 0 (0) 3 (16.7) .066
Syncope
episodes (n 5 8)

2 (8) 6 (33) .052

AE 5 arrhythmic event; AV 5 atrioventricular.
*Analyzed using the Fisher exact test.
Four patients (9.3%) underwent device implantation (PM
in 1 [2.3%] and ICD in 3 [6.9%]).

A 2-year-old boy with ASD underwent EPS because of
SND and episodes of AF. AF was inducible at the time of
EPS and sedation with propofol unmasked a type 1 Brugada
ECG pattern. Thus, this patient underwent epicardial DDD
PM implantation, surgical closure of ASD, and surgical ra-
diofrequency ablation of the cavotricuspid isthmus. Howev-
er, the child experienced recurrent AF and new episodes of
atrioventricular nodal re-entry tachycardia. Thus, hydroqui-
nidine and propranolol were successfully administered.

No complications related to PM implantation were
observed during follow-up.

A 2-year-old girl underwent EPS for AF and syncope-
associated sVT. Sedation with propofol unmasked a type 1
Brugada ECG pattern with spontaneous occurrence of ven-
tricular fibrillation that was interrupted with direct current
shock. An epicardial ICDwas implanted, and hydroquinidine
(6 mg/kg) and nadolol (0.5 mg/kg) were successfully admin-
istered.

A 10-year-old girl with BrS and long QT phenotype
showed nonsustained ventricular tachycardia recorded at
ILR monitoring during an episode of presyncope. She un-
derwent EPS, and a reproducible induction of sVT was
observed; hence, a transvenous ICD was implanted and
nadolol (0.5 mg/kg) was administered. No malignant
AEs occurred during follow-up. Hydroquinidine was
not administered to this patient because of the SCN5A ge-
netic mutation (Glu1784Lys) that was associated with a
double ECG phenotype (BrS pattern and long QT). In
this patient, the QT value was always lower than 500
ms and no arrhythmias were documented during 7.5-
year follow-up.

A 7-year-old boy with spontaneous BrS pattern and syn-
cope during fever underwent epicardial ICD implantation
with a subcutaneous coil. No episodes of arrhythmias were
recorded during 12-year follow-up.

During a median follow-up of 3.97 years (interquartile
range 2–12 years), complications occurred in all ICD-
implanted patients: inappropriate shock due to AF (in the



Table 4 Results of EPS

Patient no. EPS indication Inducibility ICD ILR Follow-up

1 nsVT at Holter ECG No arrhythmias 2 2 No arrhythmias
2 nsVT at ILR sVT 1 1 1 sVT (30 s) at ICD
3 AF and sVT VF 1 2 AF
4 Performed in another center 2 2 2 No arrhythmias
5 SVT (ectopic) at Holter ECG SVT (ectopic) 2 2 Performed RFCA

No arrhythmias
6 nsVT nsVT 2 1 5 Asymptomatic nsVT at ILR
7 Palpitations 2 2 1 No arrhythmias Symptoms
8 AF AF 2 2 PM implantation/AF nodal reentry

tachycardia on therapy
9 Performed in another center 2 2 1 No arrhythmias

No symptoms

AF5 atrial flutter; ECG5 electrocardiography; EPS5 electrophysiology study; ICD5 implantable cardioverter-defibrillator; ILR5 implantable loop recorder;
nsVT5 nonsustained ventricular tachycardia; PM5 pacemaker; RFCA5 radiofrequency catheter ablation; SVT5 supraventricular tachycardia; sVT5 sustained
ventricular tachycardia; VF 5 ventricular fibrillation.
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patient with epicardial ICD), inappropriate shock due to noise
oversensing requiring transvenous ICD lead extraction and
reimplantation, and subcutaneous coil migration due to
growth requiring coil reimplantation.
Discussion
The outcome and management of patients younger than 12
years with BrS are inconsistently described in the litera-
ture.3,6,9 Only Conte et al3 reported the clinical features of
a pediatric population younger than 12 years, but patients
with a spontaneous Brugada ECG pattern were excluded.
More recently, Michowitz et al6 compared the outcome of pa-
tients younger than 12 years with BrS with that of adolescents
(13–20 years), but only patients who had already experienced
an AE were included.

As far as we know, this is the first study describing the
outcome and management of children younger than 12 years
with spontaneous or drug/fever-induced type 1 Brugada ECG
pattern without previous episodes of arrhythmias and
including a very high proportion (79%) of probands.

Overall, our single-center study provides 2 main contribu-
tions to the literature. First, it includes a large study sample,
which is due to the possibility to enroll a very high number of
patients coming from general ECG screening and from other
institutions. Second, this study includes a significantly high
proportion of children with drug/fever-induced Brugada
ECG pattern given that spontaneous type 1 Brugada ECG
Table 5 Characteristics of patients with ILR

Patients with ILR Indication for implantation

Asymptomatic (n 5 3) Positive family history
Symptomatic (n 5 4) 1 Palpitation

1 Syncope and palpitation
1 Sinus arrest during Holter monitoring
1 Presyncope in BrS and long QT
syndrome

BrS 5 Brugada syndrome; ECG 5 electrocardiographic; ILR5 implantable loop
pattern can be found in only very few children.9 The latter
finding could be related to age and hormonal differences.10

However, in our population this relation could be excluded
considering that the mean age of patients with spontaneous
BrS ECG pattern (7.19 years) did not differ from that of pa-
tients with fever- or drug-induced Brugada ECG pattern
(7.20 years) and that no sex predominance was observed in
the whole patient cohort.

Some literature data on patients with BrS younger than 19
years reported that spontaneous type 1 Brugada ECG pattern
and symptoms should be considered as major predictors of
severe AEs.5,11,12 Differently, our group describe a sponta-
neous type 1 Brugada ECG pattern that does not seem to
be associated with a higher risk of malignant or nonmalignant
AEs, according to results reported byMichowitz et al.6 More-
over, the lack of correlation between spontaneous type 1 Bru-
gada ECG pattern and a higher risk of AEs could be
explained by the variability of the ECG pattern, which seems
to uphold the variability of the Brugada ECG pattern over
time as reported by Richter et al.13

Our study shows an increased incidence of malignant AEs
in patients younger than 12 years with syncope. Interestingly,
1 of 3 patients with malignant AEs (sVT and syncope) had a
positive head-up tilt test result but also an inducible VT at
EPS. Actually, patients with BrS seem to show a higher level
of parasympathetic activation and a smaller level of sympa-
thetic activation compared with control subjects, supporting
the possible coexistence of various types of syncope events
Symptoms during monitoring ECG findings

No symptoms No arrhythmias
Palpitations No arrhythmias
Palpitations 5 Episodes of nsVT
No symptoms No other arrhythmias
Palpitations nsVT

recorder; nsVT 5 nonsustained ventricular tachycardia.
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experienced by these patients.14 All these findings, in accor-
dance with the data recently reported in patients younger than
19 years,11 suggest that careful evaluation should be per-
formed in very young patients with BrS and episodes of syn-
cope,7 even in the case of apparently obvious vasovagal
characteristics of the event, and that .1 type of syncope
could coexist in a patient with a diagnosis of BrS.

Recently, Andorin et al11 reported that in young patients
with BrS, differently from adult patients with BrS,2 sex dif-
ferences do not represent a risk factor for malignant AEs.
In the present study, we observed a higher frequency of ma-
lignant AEs and episodes of syncope in female patients,
although statistics were not significant, possibly because of
the small sample size (P5 .066 and P5 .052, respectively).
Indeed, a significantly higher incidence in young female pa-
tients was previously reported in the Survey on Arrhythmic
Events in Brugada Syndrome2 and it could suggest that the
reduction of the propensity for arrhythmias15 in postpubertal
female patients with BrS vs male patients could be due to fe-
male hormones, which decrease the expression of Ito (tran-
sient K potassium current) channels in the right ventricular
epicardium. However, further studies with larger cohorts of
patients are needed to confirm these data.

In the general population with BrS, SCN5A mutation can
be observed in the 14%–26% of cases.16,17 In this study, a
SCN5A mutation was found in 14 (35.9%) whereas no gene
mutations were identified in the remaining 25 patients
(64.1%). These data differ slightly from those of Gonzalez
Corcia et al,12 who reported genetic mutations in 27% of pa-
tients with BrS younger than 13 years, and those of Micho-
witz et al,6 who reported a higher prevalence (66%) of
SCN5A mutations in patients younger than 12 years. Never-
theless, our data seem to be more consistent considering the
high number of patients who underwent genetic testing
(93%), the absence of brothers or sisters in the selected
cohort, and the high percentage of probands (79%).

The clinical significance of SNC5A mutations in young
patients with BrS is still a matter of debate. The majority of
data available in the literature11,12,18 do not recognize a role
to genetic mutations in risk stratification. Only Michowitz
et al6 reported an increased risk of recurrent AEs in adoles-
cent patients with BrS carrying SCN5A mutations, but not
in those younger than 12 years. On the contrary, our study
clearly shows, for the first time, a significant association be-
tween SCN5A mutations and the occurrence of malignant
AEs in children younger than 12 years. However, further
studies with larger cohorts of patients are needed to confirm
this important finding.

In the 2015 European Society of Cardiology guidelines,8

no clear definition of the prognostic value of EPS was given,
because most studies did not confirm either the positive or
negative predictive value of EPS for the occurrence of cardiac
events at follow-up.17,19,20 The debate on the value of EPS in
pediatric patients with BrS is still ongoing. Indeed, literature
data9,12 show that the inducibility of ventricular arrhythmias
during EPS failed to identify patients younger than 12 years
at risk for AEs during follow-up. As a result, there is no gen-
eral consensus on the prognostic value of EPS in this specific
setting.7 In our study, EPS was performed in only a small
group of patients (20%) with previous episodes of cardiac ar-
rhythmias because we do not routinely use this invasive test
in children. However, our data seem to suggest that in these
particular patients, EPS could be useful in predicting AEs.

Considerable uncertainty remains regarding the manage-
ment and outcomes of pediatric patients with BrS. The use
of ILR has been reported in pediatric patients to identify
occult arrhythmias as well as to accurately assess AEs during
symptoms.21,22 In the present study, the ILR was safely im-
planted without adverse events, confirming the usefulness
of this tool for guiding management and therapy escalation.
Moreover, in our patient cohort, the ILR was effective in
symptomatic patients allowing the detection of malignant
AEs in 1 patient and avoiding ICD implantation in 3 patients
who did not experience malignant AEs.

The indication for ICD implantation is a difficult decision
in young patients, and the decision to recommend an ICD
should be considered after careful evaluation.

In the study of Gonzalez Corcia et al,23 inappropriate ICD
shocks were reported in 20% of patients because of sVT,
noise, and T-wave oversensing. Our experience confirms
the high complication rate in very young patients.
Study limitations
The limited number of patients with severe AEs in this study
population could have caused a statistical type II error and the
lack of identification of some significant associations. In
addition, this is a retrospective study that included patients
with heterogeneous clinical characteristics. Finally, as
already stated, EPS was not performed in all children, but
mainly in high-risk patients.
Conclusion
This study reports a unique single-center experience with
mid-term follow-up in a pediatric cohort of patients younger
than 12 years with a diagnosis of BrS.

Finally, our data suggest that in such a population, (1) a
spontaneous type 1 Brugada ECG pattern does not seem to
be associated with an increased incidence of episodes of
first-degree AV block, premature beats, nonmalignant and
malignant AEs, or episodes of syncope compared with
drug/fever-induced type 1 ECG pattern; (2) SCN5A muta-
tions are associated with the occurrence of malignant AEs;
(3) syncope events are correlated with an increased incidence
of malignant AEs; (4) the ILR can be an optimal diagnostic
option to guide patient management and therapy escalation,
particularly in symptomatic patients; and (5) in high-risk pa-
tients, EPS could be useful in predicting AEs.
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