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Predisposing factors and risks
J wave / Repolarization abnormality Genetics (Family history)
Parasympathetic nerve dysfunction Shortage of N-3 PUFA
Male sex Atrial fibrillation
African descent Chronic kidney disease
Diabetes Obstructive sleep apnea
Smoking

Substrates in myocardium
Fibrosis
Hypertrophy
Ion channel functional modification
Abnormal calcium handing

Triggers
Heart failure / Stretch
Ischemia
Myocardial Inflammation
Sympathetic nerve surge
Electrolyte abnormality
Environmental stress
Psychological stress / Depression

Coronary heart disease
~75% in Western countries (~50% in 
women and blacks)
50-60% in Japan

Cardiomyopathies
(NIDCM, HCM, ARVC, etc)
10-15% in Western countries
30-35% in Japan

Valvular heart disease
1-5%

Inherited arrhythmia
syndrome 
(LQTS, BrS, CPVT, ERS, etc)
1-2% in Western countries
10% in Japan

Others

Age of SCD onset
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SCD causes
and rates 

(Hayashi M, Shimizu W, and Albert CM: Circ Res 2015;116:1887-1906, Textbook of Harrison Internal Medicine 2018)

Causes of sudden cardiac death (SCD) and rates (A) and age of SCD onset (B)
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The 2013 Expert Consensus Statement 

on the Diagnosis and Management of Inherited Arrhythmias

Denver, Co

May 10, 2013

Recommendations on the Diagnosis 

and Management of Brugada Syndrome



Brugada Syndrome

Expert Consensus Recommendations on Diagnosis

1. BrS is diagnosed in patients with ST segment elevation with type 1 

morphology >= 2 mm in >= 1 lead among the right precordial leads V1,V2, 

positioned in the 2nd,  3rd or 4th intercostal space occurring either 

spontaneously or after provocative drug test with intravenous 

administration of Class I antiarrhythmic drugs.

2. BrS is diagnosed in patients with type 2 or type 3 ST segment elevation in 

>= 1 lead among the right precordial leads V1,V2 positioned in the 2nd, 3rd or 

4th intercostal space when a  provocative drug test with intravenous 

administration of Class I antiarrhythmic drugs induces a type 1 ECG 

morphology
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VF/ACA 7.7～10.6 % / year
Syncope 0.6～1.9 % / year 
Asymptomatic 0.3～0.5 % / year



Predictors for Lethal Cardiac Events in Brugada Syndrome

Evidence Level B 
VF, Aborted Cardiac Arrest (10% of recurrence of VF)

Syncope

Spontaneous Type 1 ECG

Male 

Evidence Level B  (Controversial)
Induction of VF

(Brugada J, et al. Heart Rhythm. 2011;8:1595–1597.)

FH of SCD  

(Kamakura S, et al. Circulation. A & E. 2009; 2: 495-503.)

Evidence Level C 
SCN5A mutation (Nishi N, et al. Circ J. 2010; 74: 2572–2578.)

Late Potential in SAECG

Atrial fibrillation  etc.
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Ion Channel Defect Responsible for Brugada Syndrome

Loci Chromosome Gene Ion Channel

BrS1 3 (3p 21-24) SCN5A INa

BrS2 3 (3p21) GPD1-L INa

BrS3 12 (12p13.3)  CACNA1C ICa-L

BrS4 10 (10P12.33)  CACNB2 ICa-L

BrS5 19 (19q13.1) SCN1B INa

BrS6 11 (11q13-q14) KCNE3 Ito
BrS7 11 (11q23.3) SCN3B INa
BrS8 12 (12p11.23) KCNJ8 IK-ATP

BrS9 7 (7q21-q22) CACNA2D1 ICa-L

BrS10 1 (1p13.3)  KCND3 Ito
BrS11 17 (17p13.1) MOG1 INa

BrS12 3 (3p21.2-p14.3) SLMAP INa

BrS14 11 (11q23) SCN2B INa
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Genotype-Phenotype Correlation of SCN5A 

Mutations for the Clinical and 

Electrocardiographic Characteristics of 

Probands with Brugada Syndrome:

A Japanese Multicenter Registry

Kenichiro Yamagata, 
Minoru Horie, Takeshi Aiba, Satoshi Ogawa, Yoshifusa Aizawa, Tohru Ohe, Masakazu 

Yamagishi, Naomasa Makita, Harumizu Sakurada, Toshihiro Tanaka, Akihiko Shimizu, 

Nobuhisa Hagiwara, Ryoji Kishi, Yukiko Nakano, Masahiko Takagi, Takeru Makiyama, Seiko 

Ohno, Keiichi Fukuda, Hiroshi Watanabe, Hiroshi Morita, Kenshi Hayashi, Kengo Kusano, 

Shiro Kamakura, Satoshi Yasuda, Hisao Ogawa, Yoshihiro Miyamoto, 

Jamie D. Kapplinger, Michael J. Ackerman, 

Wataru Shimizu

Japanese Brugada Multicenter Registry

by the Minister of Health, Labour and Welfare

Circulation 2017; 135(23): 2255-2270

National Cerebral and Cardiovascular Center



• 415 Brugada probands

(M: 403 pts, Average age: 46 y.o.）

• SCN5A mutation

Positive 60 pts (14%): SCN5A(+)

Negative 355 pts (86%): SCN5A(-)

Population
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Overall Survival among All 415 probands
(Yamagata K, Shimizu W, et al: Circulation 2017; 135(23): 2255-2270)

Mean F/U: 72 month

2.5 % / year

National Cerebral and Cardiovascular Center
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8.0 % / year

National Cerebral and Cardiovascular Center
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(Yamagata K, Shimizu W, et al: Circulation 2017; 135(23): 2255-2270)
(Syncope + Asymptomatic)

National Cerebral and Cardiovascular Center



Hazard Ratio 95% CI P value

History of ACA 6.46 3.79-11.02 <0.001

SCN5A mutation 1.96 1.01-3.78 0.045

QRS V2 ≥ 120 ms 1.43 0.76-2.71 0.268

Atrial fibrillation 0.96 0.52-1.77 0.895

Multivariate Analyses
Comparing SCN5A (+) vs. SCN5A (-)

(Yamagata K, Shimizu W, et al: Circulation 2017; 135(23): 2255-2270)

National Cerebral and Cardiovascular Center



• Probands with SCN5A-mediated BrS exhibited

higher risk for future cardiac events.

• Probands with no history with ACA seems to

be at high risk only if the SCN5A mutation is

located in the pore region.

Conclusions

• Genetic screening may be useful in Brugada

syndrome probands.

National Cerebral and Cardiovascular Center





Eur Heart J 2021; 42: 2854-2863

Flowchart of the Study



Eur Heart J 2021; 42: 2854-2863

Lethal arrhythmic

event-free survival

Functional classification and 

location of 55 SCN5A variants



Predictors for Lethal Cardiac Events in Brugada Syndrome

Evidence Level B (A)
VF, Aborted Cardiac Arrest (10% of recurrence of VF)

Syncope

Spontaneous Type 1 ECG

Male 

Induction of VF with up to 2 ventricular extrastimuli

(Sroubek J, et al. Circulation. 2016;133:622-30.)

FH of SCD  

(Rattanawong P, et al. JAHA. 2021;10:e019788.)

SCN5A mutation

(Yamagata K, et al. Circulation. 2017；135:2255-2270.)

Evidence Level C 
Late Potential in SAECG

Atrial fibrillation  etc.

(Revised) 



(1) The diagnosis of Brugada syndrome is an 

electrocardiographic diagnosis.

(2) The annual rate of recurrence of VF in Brugada patients

with a history of VF/ACA is approximately 10%, strongly 

suggesting the indication of ICD (Class 1, Secondary 

prevention).

(3) The indication of ICD for Primary prevention in Brugada 

patients with a history of syncope and asymptomatic 

patients is determined in consideration of clinical 

findings (Syncope, FH of SCD, Induction of VF, SCN5A

mutation) and/or electrocardiographic findings (QRS 

spike, ER pattern, etc).

Conclusions: Brugada syndrome
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Current Perspective of J-Wave Syndromes: 
An Expert Consensus Conference Report

Hua Hin, Thai. October 27-29, 2019 
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