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4343--yearyear--old Male School teacherold Male School teacher
Two episodes of agonal breathing while asleep 1 week apart

ECG at ER

1998-8-30
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Normal Lab
Normal Cardiac Enzyme
Normal EKG
Rec) Discharge and OPD F/U

WNL

Negative
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ECG after Cardioversion

1998.8.30
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Dynamic ST segment changes
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Brugada J, etal. J Am Coll Cardiol
192;20:1391-6



Yonsei Cardiovascular Center 2005

Additional features associated Additional features associated BrugadaBrugada SyndromeSyndrome

1. Male predominance
2. Familial incidence

Autosomal dominant inheritance
3. Molecular defect :

Mutation in cardiac Na channel gene (SCN 5A )
-channelopathy

4. Characteristic response to pharmacologic testing with 
Class IA or IC (procainamide, flecainide, ajmalin)

5. Induction of VF during PES
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Sudden Unexplained Death Syndrome (SUDS)Sudden Unexplained Death Syndrome (SUDS)
in Southeast Asiain Southeast Asia

1. Sudden unexplained death without preceding distress
2. Young healthy men (20-40 yrs old)
3. Occurring at night while asleep
4. No explainable obvious cardiac pathology
5. Southeast refugees from Laos, Cambodia and Vietnam

• Philippine : “ban gun gut” (moaning during sleep)
• Japan : “Pokkuri” (sudden unexpected death)
• Thailand : “lai tai” (sleep death)
• Annual prevalance

1/2,500 in Thailand
1/1,000 in Laos
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ArrhythmogenicArrhythmogenic Marker for the Sudden Marker for the Sudden 
Unexplained Death Syndrome in Thai MenUnexplained Death Syndrome in Thai Men

-- Characteristics of 27 patients Characteristics of 27 patients --

49 ± 663 ± 11HV interval

2/11(18)10/16(63)
Arrhythmia event, n(%)
(Follow-up 11.8 ± 8 mos)

1/9(11)11/13(92)Late potential on SAECG, n(%)
1/9(11)13/14(93)Inducible VT/VF, n(%)
3(27)14(88)History of documented VF, n(%)

39 ± 840 ± 12Mean age, yrs
1116No. of patients

Normal ECGBrugada type ECG
Group 2Group 1

Nademanee K et al. Circulation 1997;96:2595
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RBBB and ST-Segment Elevation in Leads V1 Through V3

Recurrence of first VT or Sudden death
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RBBB and ST-Segment Elevation in Leads V1 Through V3

Survival according to treatment

100

Brugada J et al. Circulation 1998;97:457
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Long-Term Follow-up of Individuals With the ECG Pattern of 
RBBB and ST-Segment Elevation in Precordial Leads V1 to V3

0.00010.0001131 (72%)131 (72%)26 (39%)26 (39%)23 (38%)23 (38%)Family history of SCDFamily history of SCD

8%19%62%Arrhythmic event

27±2926±3654±54Follow-up (mos)

33%33%63%63%83%83%EPSEPS--VF VF indind

0.00010.0001111 (58%)111 (58%)62 (85%)62 (85%)61 (84%)61 (84%)Basal abnormal ECGBasal abnormal ECG
0.030.034040±±16164747±±14144141±±1616Age.yrsAge.yrs
0.0070.007135/55135/5559/1459/1461/1061/10Male/femaleMale/female

19019073737171No.No.

PPAsymptomaticAsymptomaticSyncopeSyncopeAborted Aborted 
Sudden DeathSudden Death

ClinicalClinical
PresentationPresentation

Brugada J et al. Circulation 2002;105:73
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Incidence of Incidence of BrugadaBrugada--type ECG type ECG in General Populationin General Population

• Fujimori K et al.   Circulation 2000;102(suppl II)–676:3268

0.48% (140 / 34,520)

• Atarashi H et al.   JACC 2001;37:1916

0.16% (16 / 10,000)

• Miyasaka Y et al.  JACC 2001;38:771

0.7% (98 / 13,929)
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Prevalence and Mortality of the Brugada-Type 
ECG in One City in Japan

1.0% (95% CI 0.03, 5.6%) 

1.0% (95% CI 0.85, 1.2%) 

Brugada-type ECG
(n=98)

No Brugada-type ECG
(n=13,831)

1

139

No. of 
death Mortality

0    1.0   2.0    3.0   4.0   5.0  6.0%

The total mortality of subjects with the Brugada-type ECG did not 
differ from the mortality of those without the Brugada-type ECG in a 
community-based population.

MiyasakaMiyasaka Y et al. JACC 2001;771Y et al. JACC 2001;771
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Three-year Prospective Follow-Up of Patients With RBBB
and ST Segment Elevation in the Right Precordial Leads
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Patients without 
Events (%)

Symptomatic n=38

Log-rank test  p=0.0004
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Months of Follow-up

Arrhythmia event during 3 years follow-up
Symptomatic   : 25.7%
Asymptomatic :   1.5%

Atarashi H et al. JACC 2001;37:1916
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Clinical and Genetic Heterogeneity of RBBB and
ST-Segment Elevation Syndrome 

- A Prospective Evaluation of 52 Families -

• Drug test positive predictive value : 35%

• EPS :   Positive predictive value   : 50%
Negative predictive value : 46%

• VF recurrence during 33±38 mos follow-up 
Symptomatic patients    5/30 (16%)
Asymptomatic patients  0/30 (  0%)

60 patients with typical Brugada ECG pattern
(45 males, mean age 40±15 yrs)

Priori S et al. Circulation 2000;102:2509
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Genetic Analysis in 52 Genetic Analysis in 52 ProbandsProbands

52 proband
(phenotype)

4 4
44 20 (45%)

SCN5A mutation
Silent carrier
(genotype)

24
SCN5A mutation(-)

Genetic screening in 44 family members
( ECG –NL, asymtpmatic)

SCN5A mutation to identify Pt 
with cardiac arrest

Sesitivity 32%
Specificity 57%

8/52 (15%)
SCN5A 

mutation
Prevalence

4/24 (16%)
SCN5A 

penetrance

Priori S et al. Circulation 2000;102:2509
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Clinical Profile of ICD implanted Patients in YUMCClinical Profile of ICD implanted Patients in YUMC
(1997(1997--2004)2004)

5 (14.7%)HCMP

10 (29.4%)Brugada syndrome

34No of Patients

1 (2.9%)Valvular heart disease
1 (2.9%)Non specified CMP
3 (8.8%)DCMP

8 (23.5%)
6 (17.6%)

No structural heart disease
CAD

Underlying heart disease
48 ± 16 (14-74)Age (yrs)

29 : 5Gender (M : F)
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BrugadaBrugada Syndrome in YUMC (1997Syndrome in YUMC (1997--2004)2004)

N = 12N = 12
Sex : all maleSex : all male
Mean age = 44 Mean age = 44 ±± 14 years (range 22 14 years (range 22 –– 74)74)
Clinical manifestationClinical manifestation

-- 6 : Syncope 6 : Syncope 
-- 3 : Aborted SD with preceding syncope3 : Aborted SD with preceding syncope
-- 1 : Aborted SD without preceding syncope1 : Aborted SD without preceding syncope
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BrugadaBrugada Syndrome in YUMC (1997Syndrome in YUMC (1997--2004)2004)

Activity at time of event : sleeping 5/10 Activity at time of event : sleeping 5/10 
Family Family HxHx : 6/12: 6/12
EPS : VF induced 10/10EPS : VF induced 10/10
Recurrence : 3/10 (within 1 year)Recurrence : 3/10 (within 1 year)
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The The CircardianCircardian Pattern of three Patients with ICDPattern of three Patients with ICD
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Genetic studyGenetic study

• SCN5A genetic abnormality was found in one   
out of 10 probands and three out of 14 family 
members.

• One brother, son, and daughter of this proband
showed same SCN5A genetic abnormality 
among 8 family members who underwent 
genetic study.
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Kim YH #3478762
Mutation (+)
No Data 
AvailableSudden 

death
I

57 62

ECG(-)
DNA 
NL

ECG(+)
DNA 
no

49II 64
ECG(+)

DNA 
no

52

ECG(+) ECG(+)

III

ECG(-)ECG(-)

V1 V1

V2

V3
V2
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SCN5ASCN5A ((Human cardiac sodium channel Human cardiac sodium channel αα subunit subunit 
gene)gene)

Localization : 3p21
28 exons (2,016 amino acid, 6,048bp)
Mutations in SCN5A have been linked to Brugada syndrome. 

(Chen et al. Nature 1998;392:293)

More than 60 mutations

+
+

+
+

S1 S2 S3 S4 S5 S6

+
+

+
+

+
+

+
+

+
+

+
+

D1819D

DIV
Extracellular DIIDI DIII

Intracellular G1262S
NH2 COOH
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Mutation Detection ( #3478762)
G1262S(G→A) at exon 21

DHPLC analysis showed abnormal 
band migration in affected individuals 
among family members.
No variation in 100 controls.

DNA sequence analysis of the PCR product 
identified a G to A transition in exon 21 of 
SCN5A, causing substitution of glycine by 
serine at codon 1262 (G1262S). 
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Suggested DiagnosticSuggested Diagnostic--Therapeutic AlgorithmTherapeutic Algorithm

BRUGADA ECG PATTERN

•Aborted sudden cardiac death
•Unexplained syncope
• Positive family history for SCD

NONOQUESTIONABLEQUESTIONABLEYESYES

••EPSEPS
••Pharmacological testingPharmacological testing
••Genetic testingGenetic testing
••Family studiesFamily studies

++

????

Clinical followClinical follow--upup

Consider RV pathology, 
drug toxicity, electrolyte 
disturbance

––
ICDICD

Littmann L et al. Am Heart J 2003;145:768
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Long-Term Prognosis of individuals With Right 
Precordial ST Elevation Brugada Syndrome (n=212)

Follow-up duration: 40 ± 50 months

Aborted SDAborted SD SyncopeSyncope AsymptomaticAsymptomatic
No(M/F)No(M/F) 24(22/2)24(22/2) 65(46/19)65(46/19) 123(84/39)123(84/39)
VT/VF(%)VT/VF(%) 15/22(62)15/22(62) 40/65(68)40/65(68) 38/98(39)38/98(39)
SCN5ASCN5A 3/243/24 16/5616/56 38/10338/103
Events(%)Events(%) 4(17)4(17) 4(6)4(6) 1(1)1(1)

Previous syncope and a spontaneous type I ECG indicate a worse 
prognosis.
PES has a low positive predictive value but a high negative predictive value.
All asymptomatic, noninducible individuals remained asymptomatic.   

EckardtEckardt L et al. Circulation 2005;111:257L et al. Circulation 2005;111:257



Yonsei Cardiovascular Center 2005

Efficacy of Quinidine in High-Risk Patients
With Brugada Syndrome (N=25/38)

15/15 symptomatic and 10/23 asymptomatic 15/15 symptomatic and 10/23 asymptomatic BrugadaBrugada syndromesyndrome
Inducible VF in all patients by PES (up to triple stimuli)Inducible VF in all patients by PES (up to triple stimuli)
•• QuinidineQuinidine is highly effective for preventing VF induction in is highly effective for preventing VF induction in 

BrugadaBrugada patients inducible VF. 22/25(88% efficacy)patients inducible VF. 22/25(88% efficacy)
16: 16: quinidinequinidine (15 responder, 1 non(15 responder, 1 non--responder)responder)
6: ICD6: ICD
3: ICD + 3: ICD + quinidinequinidine

•• QuinidineQuinidine appears to be effective in preventing spontaneous appears to be effective in preventing spontaneous 
VF for 6 to 219 months. (11 symptomatic, 8 asymptomatic)VF for 6 to 219 months. (11 symptomatic, 8 asymptomatic)

•• 9 ICD9 ICD
2 2 quinidinequinidine non responder, 5 side effects, 1 syncope, 1 patientnon responder, 5 side effects, 1 syncope, 1 patient’’s wishs wish

BelhassenBelhassen B et al. Circulation 2004;110:1731B et al. Circulation 2004;110:1731
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Brugada Syndrome 2003
Report of the Second Consensus Conference

AntzelevitchAntzelevitch C et al. Circulation 2005;111:659C et al. Circulation 2005;111:659
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ConclusionConclusion
- Brugada syndrome is a distinct form of ventricular 

fibrillation associated with characteristic ECG and clinical 
picture.

- Asymptomatic patients with Brugada type ECG pattern 
raise a clinical dilemma for the practicing physicians.

- Further research is needed to clarify the clinical features of 
the condition and to establish guideline on how to handle 
those asymptomatic patients.

- New cardioselective and Ito specific blockler would be a 
powerful arms to combat this agonal disease in near future.



Yonsei Cardiovascular Center 2005

Suggested DiagnosticSuggested Diagnostic--Therapeutic AlgorithmTherapeutic Algorithm

Brugada ECG Pattern without above features

Brugada ECG Pattern and high risk
Family history for SCD
Unexplained syncope
SE Asian ethnicity(?)

Brugada syndrome (SCD)

Brugada ECG Pattern provoked by
RV pathology
Sodium channel blockade: drugs, 
electrolyte disturbance

Littmann L et al. Am Heart J 2003;145:768
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