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Electrocardiographic diagnosis: type 1 pattern
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Brugada ECG pattern

Signature is ""Dynamic" ECG pattern




Correlation between RVOT position and exploring electrodes

RVOT is the section of the myocardium where I, is more represented
nd and 4th ICS

ICS= intercostal space

and this aread

Nagase et al, JACC 2010, 56




Pharmacological challenge with Na+-channel blockers

Suspicious ECG Ajmaline infusion (1mg/kg in S min)
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What is the risk of sudden death

in a patient with brugada-type ECG ?




How to identify patients at risk?

Arrhythmic Events (VF/SCD) during Follow-up

According to Clinical Presentation
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Brugada J et al. Circulation 2002;105:73



Risk stratification of the patients with Brugada

type electrocardiogram: a community-based
prospective study

Carla Giustetto'*, Stefano Drago?, Pier Giuseppe Demarchi?, Paola Dalmasso?3,
Francesca Bianchi?4, Andrea Sibona Masi®, Paula Carvalho®, Eraldo Occhetta’,
Guido Rossetti®, Riccardo Riccardi4, Roberta Bertona?, Fiorenzo Gaital, and

On behalf of the ltalian Association of Arrhythmology and Cardiostimulation
(AIAC)—Piedmont Section Europace 2009; 11 (4): 507-13
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American
Heart
Association.

Brugada Syndrome
Circulation. 2010:121

Long-Term Prognosis of Patients Diagnosed With
Results From the FINGER Brugada Syndrome Registry ii

V. Probst, MD, PhD, C. Veltmann, MD, L. Eckardt, MD, P.G. Meregalli, MD, F. Gaita, MD,

H.L. Tan, MD, PhD, D. Babuty, MD, PhD, F. Sacher, MD, C. Giustetto, MD, E. Schulze- 1029
Bahr, MD, PhD, M. Borggrefe, MD, PhD, M. Haissaguerre, MD, P. Mabo, MD, PhD, H. Le ptS
Marec, MD, PhD, C. Wolpert, MD, PhD, and A.A.M. Wilde, MD, PhD 51 (5%) had S.D or aSD

( f~up32 months )

risk stratification based on Clinical Presentation
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A spontaneous Brugada type 1 ECG pattern
or

only induced with a pharmacological test,

do they have the same

prognostic significance 227
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Long-Term Prognosis of Patients Diagnosed With z .
Brugada Syndrome ﬁ American

Heart
Results From the FINGER Brugada Syndrome Registry

Association.

Circulation. 2010:121

V. Probst, MD, PhD, C. Veltmann, MD, L. Eckardt, MD, P.G. Meregalli, MD, F. Gaita, MD,
H.L. Tan, MD, PhD, D. Babuty, MD, PhD, F. Sacher, MD, C. Giustetto, MD, E. Schulze-
Bahr, MD, PhD, M. Borggrefe MD, PhD., M. Halssaguerre MD, P. Mabo, MD, PhD, H. Le

Marec, MD., Pk A M. Wilde, MD, PhD
1% / year

Drug induced type 1

Spontancous type 1

2.3% / year

Spontaneous type 1

Free from events (%)

1s correlated with an
increased risk of death.
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Brugada ECG
« Signature is Dynamic» ECG pattern

The major limitation of this study is linked to the fact that

the stratification between

spontaneous type 1 and induced type 1
was made on the basis of a few ECG
(on average 3)




Prevalence of Type 1 Brugada Electrocardiographic Pattern ()]
Evaluated by Twelve-Lead Twenty-Four-Hour Holter

Monitoring Am J Cardiol 2015; 115: 52-56

Natascia Cerrato, MD?, Carla Giustetto, MD%%_ Elena Gribaudo, MD?%, Elena Richiardi, MD",
I_orella Barbonaglia, MD“, Chiara Scrocco, MDD, Domenica Zema, MDD, and Fiorenzo Gaita, MD"

Brugada Piedmont Registry 684 patients

12 Lead 24 hour Holter
12 Lead ECG 684 pts in drug-induced type 1
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B
12-lead 24-hour Holter monitoring showed presence of intermittent spontaneous type 1
Brugada pattern

V1-1Ispacel ' p

V2 -1I space

V1 standard

V2 standard——<——

)
~ |




e

ECG markers of risk in Brugada patients
Spontaneous type 1

~

/PR prolonged \

R wave in AVR

S wave in D1

QRS fragmentation
QRS duration > 110 ms
Inferior type 1

Brugada Type 1 ECG
ter

- dST-Tiso
| \Early reporalization /




A New Electrocardiographic Marker of
Sudden Death in Brugada Syndrome

The S-Wave in Lead |

Leonardo Cald, MD,? Carla Giustetto, MD,” Annamaria Martino, MD,* Luigi Sciarra, MD,* Natascia Cerrato, MD,"

Marta Marziali, MD,* Jessica Rauzino, MD, Giulia Carlino, MD,? Ermenegildo de Ruvo, MD,? Federico Guerra, MD,*

Marco Rebecchi, MD,* Chiara Lanzillo, MD, PuD,* Matteo Anselmino, MD,” Antonio Castro, MD,’

Federico Turreni, MD," Maria Penco, MD," Massimo Volpe, MD, Alessandro Capucci, MD,® Fiorenzo Gaita, MD" J Am COll Cal’diOl. 2016

347 patients all with spontaneous type 1 ECG; mean follow-up 48 months

S-wave in lead I:

\

0.1 mV (amplitude)
40 ms (duration)
1 mmz2 (area)

"

v

S-wave was present in all
but 1 of those who had VF/
SCD (96.9%)...
but also in 59% of the
remaining population




Identification of electrocardiographic risk markers for the
initial and recurrent episodes of ventricular fibrillation in

patients with Brugada syndrome
Abstract

Introduction: New onset of ventricular fibrillation (VF) in asymptomatic patients with Brugada-
type ECG is not frequent, but it cannot be negligible. Risk markers for predicting VF are usu-

Nobuhiro Nishii MD, PhD! | Kazufumi Nakamura MD, PhD2 | Hiroshilto MD, PhD?2
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Ventricular conduction delay as marker of risk in Brugada Syndrome.
Results from the analysis of clinical and electrocardiographic features of a
large cohort of patients» ¥

Carla Giustetto **!, Giulia Nangeroni *!, Natascia Cerrato *!, Boris Rudic ¢, Erol Tiiliimen ¢, Elena Gribaudo ?,
Daniela Francesca Giachino ¢, Lorella Barbonaglia ¢, Lorenza Michela Biava ¢, Paula Carvalho,
Laura Bergamasco ?, Martin Borggrefe ®, Fiorenzo Gaita ?

We analyzed ECG of 614 Brugada pts

The arrhythmic risk is related not only to the symptoms at
presentation, but also to the presence of a
ventricular conduction delay:

QRS duration > 110 ms

S wave duration > 40 ms

Internation Iilog019




SHANGHAI score SYSTEM

TABLE 1 Proposed Shanghai Score System for Diagnosis of
Brugada Syndrome (6)

Points

I. ECG* (12-lead/ambulatory)

A. Spontaneous type 1 Brugada ECG pattern at nominal or
high leads

B. Fever-induced type 1 Brugada ECG pattern at nominal or
high leads

C. Type 2 or 3 Brugada ECG pattern that converts with
provocative drug challenge

II. Clinical historyt

A. Unexplained cardiac arrest or documented
VF/polymorphic VT

B. Nocturnal agonal respirations
C. Suspected arrhythmic syncope
D. Syncope of unclear mechanism/unclear etiology

E. Atrial flutter/fibrillation in patients <30 yrs without
alternative etiology

1. Family history
A. First- or second-degree relative with definite BrS

B. Suspicious SCD (fever, nocturnal, Brugada aggravating
drugs) in a first- or second-degree relative

C. Unexplained SCD <45 yrs in first- or second-degree
relative with negative autopsy

IV. Genetic test result
A. Probable pathogenic mutation in BrS susceptibility gene

JACC: CLINICAL ELECTROPHYSIOLOGY VOL. 4, NO. 6, 2018
JUNE 2018:724-30

FIGURE 2 Cumulative Event-Free Survival as a Function of Score
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A Vision Transformer Model for the Prediction of Fatal Vil Transtormar (1) TrnsormerEncoder
Arrhythmic Events in Patients with Brugada Syndrome

Vincenzo Randazzo *{, Silvia Caligari 12, Eros Pasero *{J, Carla Giustetto >>*(), Andrea Saglietto 2°(, e
London
William Bertarello 2, Amir Averbuch #, Mira Marcus-Kalish ?, Valery Zheludev *°’ and Fiorenzo Gaita 3¢
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Fig. 3. Block diagram of the proposed hierarchical MIL architecture.



Free of SD or VF

The role of electrophysiological study in risk stratification
in pts with Brugada-type ECG
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Asymptomatic Patients With Brugada ECG 6};}?;@
Pattern: Long-Term Prognosis From a Large
Pros pective Study Circulation. 2023:148

Fiorenzo Gaita' =, MD* Natascia Cerrato WMD", Carla Giustetto
Michele Millesimo'=, MD; Lorella Barbonaglia, MD; Paula Carvalho, MD; Domenico Caponi, MD; Andrea Saglietto
Bonacchi, MD; Francesca Bianchi, MD; Elisa Silvetti, MD; Cinzia'Crescenzi, MD; Stefano Canestrelli, MD; Melissa De Maio, MD;
Gaetano Maria De Ferrari, MD; Giuseppe Musumeci, MD; Francesco Rameita, MD; Marco Scaglione, MD; Leonardo Cald, MD

1669 i An asymptomatic pts remains
with Brugada ECG pattern asymptomatic until

matic .
he becomes Symptomatic

D% Annamaria Martino, MDD, PhD; Laura Bergamasco, Phld;
{ MDO; Giacomo

1512

128 8%) syncope 157 pts 10%
unexplainable .
Symptomatic

average age 30 yrs




First terapeutic step
in ALL the patients with Brugada ECG pattern

Avoid drugs that may increase the ST segment elevation
www.brugadadrugs.org

Drug-Induced Brugada-Liks ECG Patterns Peychotropic drugs
e ————————————————— Tricyclic antideprassanta®'®
Antiarthythmic drugs Amitriptyline, 27212 Nortriptyline,'*! Dasipramine,'4®
Na* channal blockere Clomipramine!®®
Clazs IC drugs (Flecainids, 1%15,142,.207,208 Tetracyclic antidepressants
Pilsicainide,%2% Propafencne?!?) Maprotiline®"”
Clazs IA drugs (Ajmaline, 2" Procainamide, 213 Phenothiazine
Disopyramide *1? Cibenzoline?1%213) Perphenazine,#'” Cyamamazine.
Ca®+ channel blockers Selective serotonin reuptake inhibitors
Varapamil Fluoxatine®1®
#-Blockere Lithium'*”
Propranolol intoxication? 14 Other druge
Antianginal drugs Histaminic H1 recaptor antagonists
Ca®* channel blocksre Dimenhydrinats !5
Nifecipine, diltiazem Diphenhydramine®'?
Nitrate Cocaine intoxication!53220
lsosorbide dinitrate, nitroglycerine®1® Alcohol intoxication
K+ channel opanare
Nicorandil Modfied from Anzekveh e1al. 3% and Shimzue21 with

Promptly treat fever




Asymptomatic Patients With Brugada ECG éﬁ?ﬂf‘“?
Pattern: Long-Term Prognosis From a Large
Prospective Study

Fiorenzo Gaita'>, MD™ Natascia Cerrato ©;MD"; Carla Giustetto :MD"; Annamaria Martino, MD, Ph2; Laura Bergamasco, PhL;
Michele Millesimo'=, MD; Lorella Barbonaglia, MD; Paula Carvalho, MD; Domenico Caponi, MD; Andrea Saglietto = MDO; Giacomo
Bonacchi, MD; Francesca Bianchi, MD; Elisa Silvetti, MD; Cinzia Crescenzi, MD; Stefano Canestrelli, MD; Melissa De Maio, MD;
Gaetano Maria De Ferrari, MD; Giuseppe Musumeci, MD; Francesco Rameita, MD; Marco Scaglione, MD; Leonardo Cald, MD

1669
total Brugada patients

128 unexplained syncope
21 aborted sudden death
8 sudden death

320 patients
with follow-up < 24 months

1512
asymptomatic patients

1192
43 patients N asymptomatic patients

on quinidine therapy and with
< 24-month follow-up BEFORE
starting therapy Y,

asymptomatic patients

| consideredinthestudy ) Circylation. 2023;14




Management of 1 1 49 a Sym p tom a ti C patients

610 pts with drug-induced type 1 ECG pattern

Multiple ECGs (at least once a year) and 12 Lead 24 hour Holter
it has been proposed to exclude a spontaneous type-1 BreCG

539 pis with Spont-type-1 BreCG

an EPS was proposed
and if positive a therapy was suggested
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Arrhythmic risk in 1149 asymptomatic pts with Brugada syndrome:
the role of spontaneous type 1 ECG

)N D3



Arrhythmic risk in asymptomatic Brugada pts
(role of EPS in pts with spontaneus-Tipe 1 ECG)

Events per person year rate Cumulative Hazard for arrhythmic events

spont. type 1 and positive EPS
spont. type 1 and NO EPS
spont. type 1 and negative EPS

e (rug-induced type 1
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spont. type 1 spont. type 1 spont. type 1 drug-induced
positive EPS  NOEPS  negative EPS  type 1

Gaita F et all..Circulation. November 14, 2023




RISK FACTORS FOR SCD IN BRUGADA PATIENTS

/

aSCD

Arrhythmic
Syncope

Asymptomatic with

Spontaneous ECG pattern
and EPS positive (with 2 extra)

\

Percentage of BR population

1.6% A 17%
0.9% AN 3

12.5% 4 asymptomatic
spontaneous type 1
and positive EPS

Risk rate / Year

23% of Brugada
pts requires

therapy 0.7%

29% 0.2%

asymptomatic
spontaneous type 1 and negative EPS



The still open question is not

“To treat or not to treat these patients” ?
but

how to treat these patients?

Drug theraphy Catheter Ablation
Quinidine




Proposed indications for risk stratification and therapeutic management in E

Aborted
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arrhythmic
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if
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type 1 ECG
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