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Abstract

Patients with a Brugada type 1 electrocardiogram
(ECG) pattern may suffer sudden cardiac death (SCD).
Recognized risk factors are spontaneous type 1 ECG and
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syncope of presumed arrhythmic origin. Familial sudden
cardiac death (f-SCD) is not a recognized independent
risk factor. Finally, positive electrophysiologic study
(+EPS) has a controversial prognostic value. Current
ESC guidelines recommend implantable cardioverter
defibrillator (ICD) implantation in patients with a Brugada
type 1 ECG pattern if they have suffered a previous
resuscitated cardiac arrest (class I recommendation) or
if they have syncope of presumed cardiac origin (class
IIa recommendation). In clinical practice, however,
many other patients undergo ICD implantation despite
the suggestions of the guidelines. In a 2014 cumulative
analysis of the largest available studies (including over
2000 patients), we found that 1/3 of patients received an
ICD in primary prevention. Interestingly, 55% of these
latter were asymptomatic, while 80% had a + EPS. This
means that over 30% of subjects with a Brugada type 1
ECG pattern were considered at high risk of SCD mainly
on the basis of EPS, to which a class II b indication for
ICD is assigned by the current ESC guidelines. Follow-up
data confirm that in clinical practice single, and often frail,
risk factors overestimate the real risk in subjects with the
Brugada type 1 ECG pattern. We can argue that, in clinical
practice, many cardiology centers adopt an aggressive
treatment in subjects with a Brugada type 1 ECG pattern
who are not at high risk. As a result, many healthy
persons may be treated in order to save a few patients
with a true Brugada Syndrome. Better risk stratification
is needed. A multi-parametric approach that considers
the contemporary presence of multiple risk factors is a
promising one.

Key words: Brugada syndrome; Brugada type 1 electro-
cardiogram; Sudden cardiac death

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: On the basis of frail risk factors, many cardiology
centers adopt an aggressive treatment in subjects with
a Brugada type 1 electrocardiogram pattern who are
not at high risk. As a result, many healthy persons may
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be treated in order to save a few patients with a true
Brugada Syndrome. Better risk stratification is needed, for
example the adoption of a multiparametric approach.

Delise P, Allocca G, Sitta N. Brugada type 1 electrocardiogram:
Should we treat the electrocardiogram or the patient? World J
Cardiol 2017; 9(9): 737-741 Available from: URL: http://www.
wjgnet.com/1949-8462/full/v9/19/737.htm DOI: http://dx.doi.
org/10.4330/wjc.v9.19.737

INTRODUCTION

Brugada syndrome was first described by the Brugada
brothers in 1992™ as a distinct heritable clinical entity
characterized by malignant arrhythmias in patients
without organic heart disease and by a peculiar electro-
cardiogram (ECG) pattern consisting of coved-type ST
elevation = 2 mm in one or more leads from V1 to V3
(Brugada type 1 ECG pattern).

During the last 25 years, both in scientific papers
and in current practice, the terms “Brugada type 1 ECG
pattern” and “Brugada Syndrome” have frequently been
used synonymously. Even the recent ESC guidelines
on the prevention of sudden cardiac death (SCD)™
equate the Brugada type 1 ECG pattern with Brugada
Syndrome, basing the diagnosis of Brugada syndrome
only on ECG criteria. This is, to say the least, curious, as
the definition of any syndrome includes symptoms and
various clinical and instrumental signs.

This semantic error has the deleterious consequence
that any subject with a Brugada type 1 ECG pattern is
considered to be at risk of SCD, both in the presence
and in the absence of symptomatic or asymptomatic
arrhythmias.

In medicine, similar mistakes have been made many
times in the past when an ECG sign has been equated
to a disease. For example, more than 60 years ago,
negative T waves were defined by the Mexican School™
as “ischemia”, and this ECG anomaly was identified
with coronary artery disease. This error was corrected
only after many years, when it was demonstrated that
negative T waves were not always a manifestation of
myocardial ischemia; rather, they may be a nonspecific
finding or may be due to various heart diseases (hyper-
trophic cardiomyopathy, arrhythmogenic right ventricular
cardiomyopathy, pulmonary embolism, etc.).

Likewise, a so-called Brugada type 1 ECG pattern,
in addition to indicating a Brugada syndrome, may
be a nonspecific, benign finding or the consequence
of a right ventricular cardiomyopathy™, pulmonary
embolism, etc. (Brugada phenocopies)™.

It follows that “Brugada type 1 ECG pattern” and
“Brugada syndrome” should not be used as synonyms,
even though, in the presence of a Brugada type 1 ECG,
a Brugada syndrome in its asymptomatic phase may be
suspected.
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CURRENT INDICATIONS FOR
IMPLANTABLE CARDIOVERTER
DEFIBRILLATOR IN PRIMARY
PREVENTION IN SUBJECTS WITH
BRUGADA TYPE 1 ECG PATTERN

Current ESC guidelines' recommend implantable
cardioverter defibrillator (ICD) implantation in
patients with a Brugada type 1 ECG pattern if they
have suffered a previous resuscitated cardiac arrest
(class I recommendation) or if they have syncope of
presumed cardiac origin (class Il a recommendation).
In clinical practice, however, many other patients
undergo ICD implantation despite the suggestions of
the guidelines.

In 2014, Delise et al® performed a cumulative
analysis of the largest available studies”*®, which
included a total of 2176 patients with a Brugada type
1 ECG pattern who had no history of cardiac arrest. In
this study, we found that 1/3 of patients received an
ICD in primary prevention.

In addition, our cumulative data' (Table 1) show
that, frequently in clinical practice, indications for ICD
implantation not only do not completely follow current
guidelines, but also do not fully consider the weight of
the various potential risk factors. Indeed, recognized
risk factors are spontaneous type 1 ECG and syncope
of presumed arrhythmic origin. In contrast, a drug-
induced type 1 ECG pattern and the absence of
symptoms identify a low risk™*24, Familial SCD is not a
recognized independent risk factor'***”?%, Finally, +EPS
has a controversial prognostic valuef*!*#*7:192%,

Interestingly, in our cumulative analysis®®, of 566
patients who received an ICD in primary prevention,
only 45% were symptomatic for syncope. In addition
65% had a spontaneous Brugada type 1 ECG pattern,
while 35% had a drug-induced Brugada type 1 ECG.
In contrast, 80% had a positive EPS (Table 1). In other
words, ICD indication was mainly guided by EPS, to
which a class IIb indication for ICD is assigned by the
current ESC guidelines?.,

Further data come from a recent paper by Conte et
al'”, of the Group of Pedro Brugada, who published their
20-year single-center experience of ICD implantation in
patients with Brugada ECG pattern/syndrome. In this
population, 151 patients received an ICD in primary
prevention, 30% of whom were asymptomatic. In these
30 asymptomatic patients, the indication for ICD was
mainly guided by a family history of Brugada syndrome
(59%), f-SCD (59%) and +EPS (61%). Of note, the vast
majority (76%) had a drug-induced type 1 ECG.

The main reason why many cardiologists do not
follow guidelines and overestimate the risk of subjects
with a Brugada type 1 ECG pattern stems from the frail
scientific basis of currently used risk factors. Indeed,
all prospective studies (ours included) which have
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Table 1 Prevalence of risk factors in patients without previous cardiac arrest who underwent implantable cardioverter defibrillator

implantation in primary prevention, cumulative analysis of 5 large studies'

Studies n. pts Spont. type 1 ECG Drug-l type 1 ECG Fam. SCD Syncope Asympt. + EPS/EPS performed
Sacher et al®™ 202 61% (124) 49% (78) 42% (85) 35% (70) 65% (132) 82% (153/187)
Kamakura et al” 70 66% (44) 34% (26) 23% (16) 46% (32) 54% (38) 87% (58/67)
Sarkozy et al™ 47 62% (29) 38% (18) 55% (26) 55% (26) 45% (21) 83% (38/46)
Delise et al™ 110 74% (82) 26% (28) 38% (42) 58% (64) 42% 85% (90/106)
Priori et al™ 137 NA NA NA NA NA 72% (98/137)
Total 566 65% (279/429) 35% (150/429)  39% (169/429) 45% (192/429)  65% (237/429) 80% (437/543)

"From Delise et al”, modified. Spont.: Spontaneous; Drug-I: Drug-induced; Fam. SD: Familial sudden death; Asympt.: Asymptomatic; EPS: Electrophysiologic

study; NA: Not available.

B Total population
] Re-analysis excluding brugada

SD/asb
Rate x 1000 pts x year

Figure 1 Incidence of sudden cardiac death/aborted sudden cardiac death x
1000 patients x year in subjects with type 1 Brugada type 1 electrocardiogram
pattern without implantable cardioverter defibrillator. Cumulative analysis of
1366 patients including and excluding the paper of Brugada et af” from Delise et
a™ modified. SD: Sudden death.

evaluated risk factors have been based on population
registries'®. Furthermore, all these studies have
evaluated a combined end-point constituted by fast
ventricular arrhythmias (FVA) recorded by ICD, and by
SCD in subjects without ICD™. However, ICD-recorded
FVA are only a surrogate of SCD***! as FVA are
frequently self-terminating and do not necessarily lead
to SCD. It follows that, in all these studies, any single
risk factor probably overestimates the real risk of SCD.

In addition, all recognized and possible risk factors
(spontaneous type 1 ECG, syncope, familial SD, +EPS),
when tested singly against recorded FVA in patients
with ICD, show an unsatisfactory performance: Variable
sensitivity (ranging from 39% to 86%), low specificity
(21%-61%) and low positive predictive value (ranging
from 9% to 15%)™.

CLINICAL OUTCOME OF SUBJECTS
WITH BRUGADA TYPE 1 ECG

As all prospective studies have evaluated a combined
end-point constituted by fast ventricular arrhythmias
(FVA) recorded by ICD, and sudden death (SD) in
subjects without ICD™, it is impossible to say what the
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outcome of patients would be if they did not undergo
ICD implantation. Indeed, no randomized studies have
been performed that are able to establish the real risk
of SCD and the ability of ICD to prevent it.

Despite these limitations, most prospective studies
have shown that, in general, the risk of arrhythmias is
low in asymptomatic patients, in those with drug-induced
type 1 ECG and in those with negative EPS™"", For
example, in the study by Conte et af''”’, asymptomatic
patients with ICD in primary prevention had an incidence
of appropriate shocks of only 0.16 per year.

No prospective study has focused on the risk of SCD
in patients without ICD. However, in our cumulative
analysis'®, we also analyzed 1366 patients without ICD
separately. These patients were generally asymptomatic
(84%) and did not have familial SCD (82%); about half
(54%) had a spontaneous and about half (46%) a drug-
induced type 1 ECG. EPS was positive in only 22%. In
other words, most of them were correctly classified as
being at low risk according to the guidelines. In these
patients, SCD occurred in 6.5 per 1000 patients per
year.

In a subsequent re-analysis of this population®*,
we excluded the 2003 paper by Brugada, because his
population had a much higher risk than those of the
remaining authors (high prevalence of familial SD,
multiple risk factors, three-fold higher incidence of
SCD). In this re-analysis, the incidence of SCD fell to
2 per 1000 patients per year (Figure 1). We can argue
that patients classified as being at low risk according to
the guidelines generally have a benign outcome.

USEFULNESS OF A MULTIPARAMETRIC
APPROACH FOR RISK STRATIFICATION

[11]

In 2011, our group™ suggested that selecting patients
on the basis of the presence of single or multiple
risk factors could better stratify the risk of events.
Specifically, on considering f-SCD, syncope and +EPS
as risk factors, we found that, during follow-up, no
events occurred in patients with either 0 or 1 risk factor,
while events occurred only in patients with 2 or 3 risk
factors. This was observed whether the patients had a
spontaneous or a drug-induced Brugada type 1 ECG

September 26, 2017 | Volume 9 | Issue 9 |
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Figure 2 Incidence of events (appropriate implantable cardioverter
defibrillator shocks + sudden cardiac death in patients without implantable
cardioverter defibrillator) in subjects with spontaneous Brugada type 1
electrocardiogram (from Delise et al"" modified).

(Figures 2 and 3). Similar results were reported by
Okamura et ai* in 2015.

Recently, Sieira et a/*®, from Pedro Brugada’s group,
proposed a score model to predict the risk of events in
patients with Brugada Syndrome. The model includes
several risk factors: Spontaneous type 1 ECG (1 point),
early f-SCD (1 point), +EPS (2 points), syncope (2
points), sinus node dysfunction (3 points) and previous
aborted SCD (4 points). Interestingly, in line with our
data, a significantly increased risk was observed in
subjects with more than 2 points.

CONCLUSION

In current dlinical practice, many cardiology centers adopt
an aggressive treatment in subjects with a Brugada
type 1 ECG pattern who are not at high risk. Thus, these
subjects undergo ICD implantation or experimental
therapies such as ablation of the right ventricular outflow
tract®*®, As a result, many healthy persons may be
treated in order to save a few patients with a true
Brugada Syndrome. The consequences of such a policy
are deleterious in terms of the psychological impact on
the subjects treated, the procedural risks involved and
the costs accruing to the community.

The solution to this problem is not easy. However,
it is reasonable to restrict indications only to high-risk
patients, as indicated by the guidelines. Moreover, in
addition to the indications provided in the guidelines,
ICD implantation might be reasonable in subjects with
multiple risk factors™*?!, Finally, in controversial cases
and/or in cases at low risk, it is a good rule to discuss
indications, contraindications and complications with
patients and their families, so that they are aware that
there is still a risk, even though it is small.

In the future, only new scientific data will help us
to better identify the risk of SCD in subjects with a
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Figure 3 Incidence of events (appropriate implantable cardioverter
defibrillator shocks + sudden cardiac death in patients without implantable
cardioverter defibrillator) in subjects with drug-induced Brugada type 1
electrocardiogram (from Delise et al™ modified).

Brugada type 1 ECG pattern, a possibly misleading ECG
sign.
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