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Hoi chirng Brugada

Lich swr

#1992: P. Brugada, J Brugada cong bo hoi
chirng ma&1 (bloc nhanh phai, ST chénh 1én kéo
dai, dot tr)

#2002: bao cao dong thuan tiéu chuan chan
doan

#2003, 2005: hoi thao dong thuan (consensus
conference)

N

TL: Antzelevitch C, Brugada P, Brugada J, Brugada R. Current Problems in Cardiology 2005; 30:9




Ho6i chirng Brugada

Pic diém dich té

N

# Bicu hién thuong gip: tudi 30s, 40s
(41 £ 15)
® Co6 thé gap tir 2-84 tudi
® Tan suat
s Dong Nam A: > 5/10.000
s Nhat: 12/10.000 (type I)
58/10.000 (type II, TIT)

TL: Antzelevitch C et al. Current Problems Cardiology, Jan. 2016/ http://dx. doi. org/ 10.1016/Cpcardiol 3
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Hoi chirng Brugada

Pic diém 1am sang (1)

N
\J

# ST chénh 1én/ CD nguc phai

#® DOt tu cao

# Tim “binh thuong”

# Biéu hién thuong ¢ ngudi 16m, tudi dot tir # 40
# Bénh nhan tré nhat 2 tudi, gia nhat 84

@ Chiém 4-12% nguyén nhan dot tu

@ 20% dot tir co tim cau triic binh thuong

#® Tan suat 5/10.000 dan

@ ECG thay doi, ¢ thé an

TL: Antzelevitch C, Brugada P, BrugadaJ, Brugada R. Current Problems in Cardiology 2005; 30:9




Hoi chirng Brugada

Pic diém 1am sang (2)

" @ Hau hét: khong TC/CN
® Mot it:

= Tho kiéu hap hoi vé dém (nocturnal agonal
respiration)

m Ngét
= Hoi hop
® 20% dén 27% c6 loan nhip trén that (cuong
nhi, RN, vao lai nat NT, WPW)

# Rung nhi: cao nhat

N

TL: Antzelevitch C et al. Current Problems Cardiology, Jan. 2016/ http://dx. doi. org/ 10.1016/Cpcardiol 5
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Ho6i chirng Brugada

Biéu hién ECG

N
\J

@ C¢ the bi che dau

# Lam biéu hién bang: thuoc trc ché
kénh natri, tinh trang sot, cac chat
cuong pho giao cam, chuyén dién cuc
nguc 1én LS2 hay LS3

TL: - Brugada P et al. PACE 2000, 23: 291 — 292
- Antzelevitch C et al. PACE 2002; 25: 1637 - 1639




Ho6i chirng Brugada

Ba kiéu ST chénh lén thuong
sap 0 H/c Brugada

N
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TL: Antzelevitch C, Brugada P, Brugada J, Brugada R. Current Problems in
Cardiology 2005, 309



Hoi chirng Brugada

Tiéu chuan chan doan H/c Brugada

A

[

e Typel Type 2 Type 3
J-point _ =2 mm o S =2 mm
Twave Negative Positive or Positive
biphasic
ST-T configuration Coved type Saddleback Saddleback

ST segment (terminal portion) Gradually descending Elevated =1 mm Elevated <1 mm

# Kiéu 1: Hoi chung Brugada
® Kiéu 2, 3: chua duoc coi la hoi chirng Brugada

TL: Antzelevitch C, Brugada P, Brugada J, Brugada R. Current Problems in Cardiology 2005,
30:9 8




Ho6i chirng Brugada

N
\J

Chuyén dién

cwe ngwe phai oo o
lén LSZ Vﬁ LS3 Upper Inter-costal Space

(4 | 4 o A 7 {‘
giup phat hi¢n B B B B
o ° ] A | B e B
oA | . et
kieu 1 Brugada el
V3 “”E e st Bovin ol Y o
I
VAR A - L B
aVR s e
TL: Antzelevitch C, Brugada M PRI A LV
P, Brugada J, Brugada R. ..
. avFESY =1 A A i
Current Problems in TEAL B B

Cardiology 2005, 30:9 Toec



Hoi chirng Brugada

Mot vai dac diem khac cua

N

H/c Brugada

®ECG giong Brugada: doi khi ghi duoc
sau soc dien qua tim
#QT dai nhe: doi khi thay

#] oan nhi

v & h/c Brugada: co thé khoi

phat sau nhip tim cham

10




Hoi chirng Brugada

Chan doan phan biét giira bénh co tim that phai gy
loan nhip (ARVC) voi h/c Brugada (1)

A

illnlcal characteristics . ARVC = Brugada syndrome
Age 25-35 35-40
Sex (male/female) M>F(3:1) M>F(8:1)
Distribution Worldwide (ltaly) Worldwide (southeast Asia)
Inheritance AD (AR) AD
Chromosomes {3 qeq 0 (44 3
Gene hRYR2, plakobin, SCN5A
- desmoplakin

Symptoms Palpitations Syncope

Syncope Cardiac arrest

Cardiac arrest
Circumstances Effort Rest

ARVC = arrythmogenic right ventricular cardiomyopathy; AD = autosomic dominance;
AR = autosomic recessive

TL: Antzelevitch C, Brugada P, Brugada J, Brugada R. Current Problems in Cardiology 2005, 30:9 11



Hoi chirng Brugada

Chan doan phan biét gitra bénh co tim that phai gay
loan nhip (ARVC) v6i h/c Brugada (2)

p
N
Imaging Morpho-functional RV Normal
(and LV) abnormalities
Pathology Fibrofatty replacement Normal
ECG repolarization Inverted T-waves in right  High take-off ST-segment V-V,
precordial leads
ECG depolarization Epsilon-waves RBBB/LAD
QRS prolongation Late potentials
Late potentials
AV conduction Normal 50% abnormal PR/HV intervals
Atrial arrhythmias Late (secondary) Early (primary 10-25%)
ECG changes Fixed (mostly) Variable

TL: Antzelevitch C, Brugada P, Brugada J, Brugada R. Current Problems in Cardiology 2005, 12
309




Chan doan phan biét giira bénh co tim that
phai gay loan nhip (ARVC) véi h/c Brugada (3)

I

Ventricular arrhythmias Monomorphic VT/VF Polymorphic VT/VF
Mechanism of arrhythmias  Scar-related reentry Phase 2 reentry
Drug effect Class | ! i
Drug effect Class I e o T
Drug effect Class IlI 1a8t 8 : —/;1“ -
Drug effect Class IV -/ o
Beta-stimulation ) J
Natural history Sudden death Sudden death

Heart failure

Arrows denote changes in ST segment elevation (1, increased; |, decreased; —/, small
change, if any).

TL: Antzelevitch C, Brugada P, Brugada J, Brugada R. Current Problems in Cardiology 2005,
309 13




Hoi chirng Brugada

N

Cac bat thwong dan dén ST chénh 1én/
ECG o chuyen dao nglrc phai

Atypical right bundle branch block

Left ventricular hypertrophy

Early repolarization

Acute pericarditis

Acute myocardial ischemia or infarction

Pulmonary embolism

Prinzmetal’s angina®®

Dissecting aortic aneurysm**°

Various central and autonomic nervous system abnormalities***: 112
Duchenne muscular dystrophy**®

Thiamine deficiency***

Hyperkalemia!10+115:116

Hypercalcemia®17-118

Arrhythmogenic right ventricular dysplasia/cardiomyopathy®>:**°
Hypothermia129-121

Mechanical compression of right ventricular outflow tract as with mediastinal tumor*2
Hemopericardium*23 '

TL: Antzelevitch C, Brugada P, BrugadaJ, Brugada R. Current Problems in Cardiology 2005; 30:9 4




Hoi chirng Brugada

ECG 12 chuyén dao trén van dong
vien khong bi Brugada

N
\J

TL: Antzelevitch C, Brugada P, Brugada J, Brugada R. Current Problems in Cardiology 2005, 30:9
15




Hoi chirng Brugada

Cac thudc thwong dung givip bicu 16 hji

N

# Ajmaline: 1mg/kg/5 min,

# Procainamide: 10mg/kg/

# Pilsicainide: 1mg/kg, iv/’

chirng Brugada

1Y

# Flecainide: 2mg/kg/10 min, iv (400 mg, po)

0 min, 1v

') min

TL: Antzelevitch C et al. The Brugada Syndrome. From Bench to Bedside. Blackwell Futura.

Malden, MA p.1 — 22, 2004

16




Ho6i chirng Brugada

Cac thuoc din dén bién d6i ECG giong Brugada (1)

I. Antiarrhythmic drugs
1. Na™ channel blockers
Class IC drugs (flecainide, pilsicainide, and propafenone”®")
~—t— Class IA drugs (ajmaline,” " procainamide,” " disopyramide,”"" and cibenzoline”™)
2. Ca®* channel blockers
Verapamil

37, 28.2682-264 285,266

Il. Antianginal drugs
1. Ca®* channel blockers
Nifedipine, diltiazem
2. Nitrate
Isosorbide dinitrate, nitroglycerine”””
3. K* channel openers
Nicorandil

lll. Psychotropic drugs
1. Tricyclic antidepressants
Amitriptyline,”” "~ nortriptyline,”” " desipramine,’’” and clomipramine’’®
2. Tetracyclic antidepressants
Maprotiline” "
3. Phenothiazine
Perphenazine,” " cyamemazine, and trifluoperazine” "~
4. Other antipsychotics
Loxapin®"*
5. Selective serotonin reuptake inhibitors
Fluoxetine” "~
6. Anticonvulsives
Oxcarbazepine”

TL: Antzelevitch C et al. Current Problems Cardiology, Jan. 2016/ http://dx. doi. org/ 10.1016/Cpcardiol 17
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Cac thuoc dan dén bién doi ECG giong
Brugada (2)

N
\J

IV. Anesthetic and analgesics
1. Bupivacaine” "~ "
2. Procaine” "
3. Propofol®’ """

V. Other drugs

1. Histaminic H1 receptor antagonists
Dimenhydrinate ™"
2. Cocaine intoxication
3. Alcohol intoxication

4. Cannabis™™"
5. Ergonovine ™=
6. Acetilcholine™® "~

178,280

Modified with permission from Shimizu.*

TL: Antzelevitch C et al. Current Problems Cardiology, Jan. 2016/ http://dx. doi. org/ 10.1016/Cpcardiol 18
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Co ché sinh ly bénh hoi chirng Brugada:
cac yeu to thuan loi

® Genetic defect
® (SCNSA, other)

N

2 Fnknown Miialiops ® Autonomic Nervous System
® Hypokalemia
*lNa, Ica ® Hypothermia
‘—ALO’ I.ate, Ikr. " ® Bradycardia
Ixs, Ix1, Lcica) ® Febrile Illness
® Ischemia
Type I ECG ® Drugs (see Table 3)
(Coved type)

v

Short-coupled PVCs

v

£ Polymorphic VT l

Self-terminating Sustained

; VF
VT/VF ® Sympatho-vagal balance >

® Hypokalemia
® Fever
® Drugs

TL: Antzelevitch C, Brugada P, BrugadaJ, Brugada R. Current Problems in Cardiology 2005, 30:99




Co ché loan nhip cua hoi chirng
Brugada

Brugada Syndrome

. . 2 gk Endo
Intrinsic Heterogeneity ,
| %
Ivadca l Loss of AP Dome In

N
\J

T o Tk K TK-ATP Epicardium ot
Cwca)

T DisperSion Of RePOIarization JI\\. Transmur 1I Dispersion
Transmural Epicardial < " HX of Repolarization

3 Phase 2 Reentry in
» U'M W RV Epicardium
«— QT interval Phase 2 reentry ase 2 Reentry-i

Phase 2 Reentry-induced
w, 0- NeEINE
T ST Segment l M\ |

* l
* 4
-

“ 200 msec
R

<+—— [Extrasystole Epi 1 50
mV
Epi 2 iy
VT/VF (Reentry)‘ ................. > SR 0
_J V\[‘MMW«MMMA\M mV|

500 msec

TL: Antzelevitch C, Brugada P, Brugada J, Brugada R. Current Problems in Cardiology 2005, 304,




Hoi chirng Brugada

Yéu to di truyén/ h/c Brugada

N

®Di truyén: nhiém sac thé thuong, tinh troi

® Gene xac dinh: SCN5A (quy dinh tiéu don
v1 alpha cua gene kénh natri)

@ Dot bién gen SCNSA >
s Hoi chung QT dai kiéu 3

s Bénh mo dan truyén

21




Ho6i chirng Brugada

C:in ban di truyén/ H/c Brugada (1)

Locus Gene lon Channel % Of Probands
_67_ BrS1 3p21 SCN5A, Na, 1.5 | Tua 11-28%
BrS2 3p24 GPD1-L | Ina Rare
BrS3 12p13.3 CACNAIC, Ca, 1.2 | Iea 6.6%
BrS4 10p12.33 CACNB2b, Ca B2b | Iea 4.8%
BrS5 19g13.1 SCN1B, Na £1 | Ina 1.1%
BrS6 11q13-14 KCNE3, MiRP2 T ks Rare
BrS7 11g23.3 SCN3B, Na B3 | Tya Rare
BrS8 12p11.23 KCNJ8, Kir6.1 T late 2%
BrS9 7q21.11 CACNAZ2D1, Ca,a2o | Tea 1.8%
BrS10 1p13.2 KCND3, K 4.3 T ks Rare
BrS11 17p13.1 RANGRF, MOG1 | Ina Rare
BrS12 3p21.2-p14.3 SLMAP l Ina Rare
BrS13 12p12.1 ABCCSY, SURZ2A T luate Rare
BrS14 11q23 SCNZ2B, Na 2 l Ina Rare
BrS15 12pi1 PKP2, Plakophillin-2 | Ina Rare
BrS16 3q28 FGF12, FHAF1 l Ina Rare
BrS17 3p22.2 SCN10A, Na, 1.8 | Tya 16.7%
Br518 6q HEYZ2 (transcriptional factor) Hua Rare
Br519 Tpl12.1 SEMA3A, Semaphorin T he Rare
4 Nhiém sic thé thuong, tinh troi
4  DPai xac dinh dugc dot bién 19 gens
22

TL: Antzelevitch C et al. Current Problems Cardiology, Jan. 2016/ http://dx. doi. org/ 10.1016/Cpcardiol
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Hoi chirng Brugada

C:in ban di truyén HC Brugada (2)

N
\J

@ Cac dot bién lam mat chire nang dong chay kénh
Natri: SCN5A; GPDI1-L; SCN1B; SCN3B;
SCN2B; SCN10A; HEY?2; FGF12; PKP2;
RANGRF SLMAP

@ Cac dot bieén lam mat chuc nang dong chay kénh
calc: CACNAIC; CACNB2B; CACNA2DI1

@ Cac dot bién tao lap chirc ning dong chay kénh
kali: KCNE3; KCND3; SCN1B; KCNJ8;: ABCC9

TL: Antzelevitch C et al. Current Problems Cardiology, Jan. 2016/ http://dx. doi. org/ 10.1016/Cpcardiol 23
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Ho6i chirng Brugada

Vai tro cua khao sat gene

N

L/

#® Gilp chan doan 1am sang

# Phat hién som cac than nhan c6 nguy co

@ Nghién ctu va hiéu moi twong quan giita
ki€u gene ki€u hinh (genotype phenotype)

24




Hoi chirng Brugada

Khao sat nguy co (1)

N
\J

# Brugada et al:
= B/n d dot tir cru song, nguy co tai phat 69%
= B/n ngat kém dau hiéu Brugada trén ECG: tai phat 19%
a 8% bién c6/ b/n khong triéu chimg co ning

= B/nco ECG Brugada xuat hién khi kich hoat bang thudc trc
ché kénh natri: rat it hay khong nguy co loan nhip

# Nguy co cao nhat & b/n Brugada:
= Nam
s Khoi kich duge NNT/ rung that
s ST chénh 1én tu nhién

TL: Brugada J et al. Circulation 2002; 105: 73 - 78

25




Ho6i chirng Brugada

Khao sat nguy co (2)

N
\J

N/c Brugada et al/ 547 b/n:

# ECG type I Brugada ngau nhién: 7,7 lan nguy co
loan nhip so vd1 ECG do khoi kich

# Nam > nir/ dot tr Brugada

® Khoi kich dugc loan nhip that: 8 lan nguy co dot tir
so vo1 khong khot kich (EPS)

# Theé gia dinh khong nguy hiém hon thé ngau nhién

TL: Brugada J et al. Circulation 2003; 108: 3092 - 3096
26




Hoi chirng Brugada

Khao sat nguy co (3)

N

Kanda et al, Eckardt et al: khong
thay twong quan gitra kho1 kich
duogc loan nhip that va nguy co
NNT/RT/Brugada c6 hay khong
tricu chung

TL: Kanda M et al. J Am Coll Cardiol 2002; 39: 1799 — 1805
Eckardt L et al. PACE 2001; 24: 1423 - 1424

27




Ho6i chirng Brugada

Cac yéu to nguy co cia H/c Brugada

N
\J

Commonly Accepted Risk Factors

— Spontaneous Type 1 BrS ECG,

— history of cardiac events or syncope likely due to VT/VF,

— aborted SCD,

— documented VT/VF,

— nocturnal agonal respiration,

— late potentials (LPs) on epicardial bipolar electrogram (EG) or signal-
averaged ECG,*" ™

— T wave amplitude variability,"

— short ventricular refractory period <200 ms,”

— fragmented QRS

— prolonged QRS duration,” and

— ER pattern in the inferolateral leads.’"*

33,36,79,80

)

TL: Antzelevitch C et al. Current Problems Cardiology, Jan. 2016/ http://dx. doi. org/ 10.1016/Cpcardiol 28
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Hoi chirng Brugada

Piéu tri h/c Brugada 2005

Devices
v |CD—only established effectlve therapy
? Pacemaker
? Ablation or cryosurgery
Pharmacologic
X Amiodarone—does not protect©2
X B-Blockers—does not protect©2
v B-Adrenergic agonists—Isoproterenol®®
¥ Phosphodiesterase inhibitors—cilostazal”®
X Class IC antiarrhythmics—Flecainide, Propafenone—contralndlcated
- Class IA antiarrhythmics
X Procainamide, Disopyramide—contraindicated
P QUinidine72'1O4'105'108
? Tedisamil
» |, Blockers—cardioselective and ion channel specific

N
\J

-“—w»% petea sy e 4

TL: Antzelevitch C, Brugada P, Brugada J, Brugada R. Current Problems in Cardiology 2005, 30:4q




Piéu tri bing dung cu va thuoc
2016 (1)

N
\J

Devices and ablation
Radiofrequency ablation
? Pacemaker-~"="¢

83208212

Pharmacologic approach to therapy
Ineffective or proarrhythmic

Amiodarone~=~

p Blockers™™*

Class IC antiarrhythmics
Flecainide™
Propafenone”

? Disopyramide”™”

Class |A antiarrhythmics
Procainamide™"

Effective for treatment 0

p Adrenergic agonists—isoproterenol,”®”" denopamine,

Phosphodiesterase | inhibitors—cilostazol” =~

&7

230 226236

and orciprenaline

TL: Antzelevitch C et al. Current Problems Cardiology, Jan. 2016/ http://dx. doi. org/ 10.1016/Cpcardiol 30
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Ho6i chirng Brugada

Piéu tri bing dung cu va thuoc
2016 (2)

N
\J

Effective general therapy
E.El&-EED,EEl—EEE
Bepridil—I,, inhibition and I,,, augmentation
Cilostazol combined with bepridil®*

258

Experimental therapy
I, blockers—cardioselective and ion channel specific
Quinidine™®®
4-aminopyridine™ ™
Tedisamil**"
AVEQ118°"
PDE-3-inhibitors
Cilostazol—increase in Iy and inhibition of I,
Milrinone—I., augmentation”~>">
Traditional Chinese medicine
Dimethyl lithospermate B—increase in Iy, due to slowed inactivation
Wenxin Keli—combined I,,-block and tyramine-like effect”™"

253,285

TL: Antzelevitch C et al. Current Problems Cardiology, Jan. 2016/ http://dx. doi. org/ 10.1016/Cpcardiol

31
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Ho6i chirng Brugada

Dicu tri bang dung cu
@ ICD:

s Class I: Brugada type I, dot ttr duoc ctru song hodc cé
NNT/RT

s Class ITa: Brugada type I c6 ngat, c6 kha ning do NNT/RT
m Class IIb: Brugada c6 TC/CN do kich thich dién
m Class III: Brugada don do6c, khong TC/CN

# May tao nhip: bdo cao vai case

@ Triét pha bang song tan so radio: class Ib (HRS/EH
RA consensus guideline). Vung thuong mac tim b/n
cO LPs, vuing RVOT

LPs = Late Potentials

N

TL: Antzelevitch C et al. Current Problems Cardiology, Jan. 2016/ http://dx. doi. org/ 10.1016/Cpcardiol 32
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Ho6i chirng Brugada

Piéu tri bang thuoc

N

# Quinidine 600 mg — 900mg/ngay

# Class Ila:
s Bénh nhan khong dat duoc ICD
s Bénh nhan c¢6 ICD keém bao dién (electrical storms)
m Class IIb: Brugada type I, khong TC/CN

# Isoproterenol:

m Class Ila: Brugada kem con bao dién (HRS/EH RA
guideline)

@ Cilostazol (Phosphodiesterase III inhibitors): hira hen tot

Electrical storm = 3 can VT/24 giG

TL: Antzelevitch C et al. Current Problems Cardiology, Jan. 2016/ http://dx. doi. org/ 10.1016/Cpcardiol 33
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Hoi chirng Brugada

N

J Duwong
Kaplan —
Meier vé hiéu
qua cua ICD/

258 b/n
Brugada

TL: Antzelevitch C, Brugada P,
Brugada J, Brugada R. Current

Problems in Cardiology 2005, 30:9

Free of Appropriate ICD defibrillation

Ly ", 1\&—»'_

LR TR

. "

Asymptomatic

Syncope

59 - - — 4
n
"
4 3 shm
« Sudden death
3 - whn " woE oy
]
2 N 2 e mny,
- m o
AN
OO —_— 3 - - —
0 12 24 36 48 60

Months of follow-up

Cumulative Ventricular Events

12 months 24 months 36 months 48 months 60 months

Asymptomatic 4% 6% 9% 17% 37%
Syncope 18% 23% 30% 36% 51%
Resuscitated SAD | 45% 56% 76% 84% 88%

ICD: Implantable cardioverter defibrillator. SAD: sudden arrhythmic death.

34



Hiéu qua cua Quinidine/ b/n
Brugada

CONTROL PROCAINAMIDE QUINIDINE

X /LMJ/\—-J/L

N
\J

TS Slenats SRR

TL: Belhassen B et al. PACE 2002 25: 1634 - 1640




Hoi chirng Brugada

Két lun

N

® MO ta dau tién: 1992

®Bac si 1am sang gitip phat hién tam quan
trong cua ECG Brugada

#® Su hiéu biét vé di truyén va sinh 1y bénh:
sau lam sang

#1CD: hiéu qua nhat (class )

® Thuoc: Quinidine (class I1a); Cilostazol:
con nghién ctru

36




