TONG QUAN

Hoi chimg Brugada voi thi ddu thé thao: dién bién
tu nhién, phan tang nqguy co va khuyén cao

TONG QUAN

Hoi chiing Brugada la bénh ly réi loan nhip di
truyén troi trén nhiém sic thé thudng, dic trung bai
dién tdm do6 bé mat dién hinh véi 3 type khéc nhau,
hay con goi 1a ddu hiéu Brugada (Hinh 1).

Type 3

Type |

Type 2

Hinh 1. Dién tdm do Brugada
Ba anh em nha Brugada la nhiing bac sy tim

mach dau tién phat hién ra méi tuong quan gitia dau
hiéu trén dién tdm d6 véi 16i loan nhip thit nguy
hiém, c6 thé giy dot ttr. Tuy nhién, hinh thai dién
tim do6 nay dugc mo ta 1an dau bsi Osher va Wolft
nam 1953 nhu'la mét hinh anh gia nhéi mau co tim
trén nam giéi khoe manh.

Tuy nhién phai t6i ndm 1992 céng dong khoa hoc
mdi bat dau chd y t6i héi chiing Brugada, sau khi anh
em nha Brugada cong b6 ditliéu trén 8 bénh nhan dot
tir khong c6 bénh tim cdu trac hay cic cin nguyén
khéc. Tt ndm 1992 tr¢ di, nhan thic vé hoi chiing
Brugada dan lan rdng trong gidi bac sy tim mach,
dan téi céc ca bénh dugc chin dodn ngay cang tang.
Cho t6i nay, hoi chiing Brugada, tit mét bénh Iy von
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dugc coi Ia hiém va it dugc biét ti, da tré thanh mot
trong nhiing hdi chting r6i loan nhip di truyén dugc
nhic t6i va nghién ctiu nhiéu nhét. Nhén thiic vé bénh
ngay mot ting khién s6 luong bénh nhén dugc chin
dodn héi ching Brugada véi dién tim dé dién hinh,
nhung khong c6 triéu chiing lam sang hay tién st gia
dinh ngay moét nhiéu. Thyic t€ nay dan t6i sy tich biét
gitia ddu hiéu Brugada trén dién tim d6 va hoi chiing
Brugada, thay d6i dang ké cach tiép cin cta gisi khoa
hoc véi hoi chiing nay. Hoi chiing Brugada von dugc
coi ]a mot hoi ching lién quan t6i dot ta hay r6i loan
nhip tht, thi nay dugc nhin nhdn nhu mét ddu hiéu
dién tdm d6 dac biét can dugc theo doi dinh ky.

T ndm 2015, khuyén cdo ctia Hoi Tim mach
Chéau Au vé dy phong dot ti do tim da dénh gid
nguy co dot tu trong hoi chiing Brugada la tuong
d6i thap. Van dé hién nayla can xac dinh xem nhiing
bénh nhan nao c¢6 dién tdm do dang Brugada thuc
st c6 nguy co dot ti do r6i loan nhip thit.

DIEN BIEN TU NHIEN CUA HOI CHUNG BRUGADA

Triéu chiing chu yéu caa héi ching Brugada la
16i loan nhip that, c6 thé tu két thic va gy ngit,
hodc ngling tim trong mot s6 it truong hop. Véi
nhting truong hop hiém gip nay, ngling tuan hoan
c6 thé 1a biéu hién dau tién ctia bénh.

Trong nhiéing nghién ctu dau tién cong bo
tir nam 1998 t6i 2002, ty 1é r6i loan nhip khd cao
(khodng 30% trong vong 3 nim) ké ca trén nhiing
bénh nhin khéng triéu ching véi dién tim do
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Brugada type 1 dién hinh.

Nhiing ditliéu nay dan t&i cach tiép can rat quyét
liét vao thoi diém d6: chi dinh cdy mdy pha rung tu
dong (ICD) rong rai dé du phong tién phat dot tu.
Tuy nhién két qua theo doi bénh nhan cdy ICD déan
cho thdy da s6 khong xudt hién nhiing réi loan nhip
that nguy hiém trong nhiéu nim lién.

Trong cic nghién ctiu dich té, s6 liéu bénh nhan
dot tir cao hon hdn so véi cac nghién ctiu ban dau.
Diéu nay c6 thé do quin thé nghién ctu dugc ldy
tl cdc ¢ s y té tuyén cudi v6i cac bénh nhan nhap
vién von da c6 cac r6iloan nhip trude do.

Khi s6 lugng bénh nhan dugc chin dodn va théng
ké ngdy cang tang, di liéu cang gan véi thuc té cong
déng, thi ty 1¢ tir vong va rdi loan nhip thét trong céc
s6 bd ctia hoi chiing Brugada ngay cang giam.

Nghién ctiu PRELUDE béo cdo ty 1é bién c6 r6i
loan nhip trén bénh nhin Brugada type 1 khong
triéu ching vao khoang 1% méi nam. Sacher va
cOng sy tién hanh nghién ctu trén 166 bénh nhan
dugc chdn dodn hoi ching Brugada va cdy may
ICD nhung khong c6 triéu chiing lam sang, theo
doéi trung binh 77 + 42 thang, Két qua cho thdy ty lé
shock dién pha rung diing chi khoang 1% méi nim.
Mot phén tich téng hop gan day trén 13 nghién ctu
va 2743 bénh nhén ctng xac nhan ty 1é bién 6 réi
loan nhip trén bénh nhéan khong cé triéu chiing
hiang nam chi vao khoang 1%.

Trong nghién ctu thuan tap 16n FINGER, ty 1é
r6i loan nhip ¢ bénh nhan c6 dién tim d6 Brugada

nam. D liéu nay cho théy ty 1¢é ngling tudn hoan
thuc sy 6 bénh nhin dugc chdn doan héi ching
Brugada khong triéu chiing khong vugt qua 1%
mot nam. Ty 1é nay trén cic bénh nhén ngoai cong
doéng thuc té ¢6 thé con thip hon nia.

Mot phén tich téng hgp nam 2018 dugc thuc
hién trén 7 nghién ctu tién cu 16n véi hon 1500
bénh nhan khong triéu chiing chua dugc cdy ICD.
Céc bénh nhan nghién ctiu déu c6 nguy co thip
(85% khéng c6 triéu ching, 50% c6 dién tam do
Brugada type 1 chi sau tiém thudc). Ty 1é dot tu
do tim trong nghién ctiu vao khoing 0.38%/nam
& bénh nhan c6 dién tim do type 1 ty nhién va
0.006%/nam & bénh nhén dién tim do type 1 sau
khi tiém thudc.

piic BIEM BIEN TAM DO

Dic trung ctia hoi chiing Brugada la dién tim d6
c6 ST chénh Ién tai V1 dén V3 kém theo hinh anh
giéng block nhanh phai khong hoan toan. Pién tim
d6 Brugada c6 thé xuit hién & moi thoi diém hoac
sau khi dung mét s6 thuéc hodc khi bénh nhan sét.

Hoi chiing Brugada c6 3 dang trén dién tim d6

Type 1: ST chénh 1én it nhit 2 mm tai diém ]
va sau d6 doan ST d6c xudng dan dan, két thuc véi
song T am.

Type 2: Diém ] chénh 1én it nh4t 2 mm, doan ST
chénh 1én it nhit 1 mm di kem séng T duong hoac
hai pha.

Type 3: Diém J chénh lén duéi 2 mm va doan

type 1 khong triéu ching vao khoang 0.5% méi ST chénhlén duéi 1 mm.
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Hinh 2. Dién tdm do cia mot bénh nhan nam 41 tudi, Brugada typ 1
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PHAN TANG NGUY CO

Nhu da trinh bay & trén, xdc dinh cdc thong s6
dé tim ra nhiing bénh nhén c6 nguy co ti vong cao
trong s6 nhiing ngudi c6 dién tam d6 dang Brugada
1 rét can thiét (Bang 1). Phan ting nguy co réiloan
nhip va dot ti do tim & bénh nhén c6 hoi chiing
Brugada hién van Ia mét cau hoi mé va muc tiéu uu
tién ctia nhiéu nhém nghién ctu.

Bdng 1. Thang phan tdng nguy co

Yéu t6 phan ting nguy co Mucdo
Gidinam ++
Tién st ngting tudn hoan 1+
Tién st ngat +
Tién st gia dinh +
Dién tim d6 type 1 tynhién ++
Dién tim d6 type 1 sau tiém thudc +
QRS phan manh ++
Tai cuc sém +
ST chénhlén ++
Co réiloan nhip nguy hiém S
Xét nghiém gene +
Thim do diénsinhly +

Céc nghién ctiu gan day déu théng nhat dot
t cht yéu gip & nam gidi (cao gdp S.S5 lan ni),
trong khoang 30-40 tudi, hiém gip & ngudi gia
va tré em.

C4c khuyén cdo ctia Chiu Au xép nhiing
bénh nhan da c6 ngung tudn hoan (khuyén céo
muc d6 I) hoic ngit nghi ngd do réi loan nhip
(khuyén cdo mic d¢ Ila) vao nhém nguy cd cao,
c6 chi dinh cdy may ICD dé du phong thi phat.
Hién nay van chua c6 khuyén cdo mic do I hoic
II cho cdy may ICD du phong tién phat trén bénh
nhéin Brugada.

Céc yéu t6 nguy co khic c6 tuong quan véi
tang ty 1¢ ti vong bao gom ngit, tién st gia dinh

c6 nguoi dot tu tré tudi, mot s6 ddu hién trén dién
tam do: QRS phin ménh, c6 tdi cuc s6m kem
theo, ST chénh lén nhiéu hon hoic mdi xuit hién
& giai doan hoi phuc ctia nghiém phap ging stic,
c6 r6i loan dan truyén kém theo (block nhi-that
cdp I hoac II, block nhdnh phai va/hoic block
phan nhanh).

Mic du céc yéu t6 trén lién quan véi nguy co rdi
loan nhip nguy hiém cao hon cé y nghia théng ké,
gid tri du dodn duong tinh cta chung lai khd thap.
Trén thuc té€ cac d6i tugng chi c6 mot trong cic yéu
t6 nguy co trén co ty 1é bién ¢4 rat thap khi theo doi.

Xét nghiém gene khong hau ich do bat thuong
vé gene chi gip trong khong qua 30% dai tugng va
khong c6 gia tri tién lugng,

Thim do dién sinh Iy tim c6 chi dinh & muic ITb.
Hién con nhiéu tranh cai vé gid tri caa tham do nay,
dan dén hai luong y kién trai chiéu. Mot s6 nhom
nhu anh em nha Brugada cho ring thim do dién
sinh Iy rdt c6 gid tri, trong khi nhiing nhém khac
nhu nhém nghién ctiu Pravia lai cho rang tha thujt
nay ¢ vai tro rit han ché.

Gitia hai ludng y kién trén, cdn nhdn manh ring
quy trinh kich thich tim ciing nhu dac diém déi
tugng thaim do khong déng nhit gita cic nghién
ctiy, va c6 thé dan t6i nhiing két qué khac nhau. Gan
déay, mot nghién ctiu da trung tdm trén 1300 trudng
hop da so sanh két qua tham do dién sinh ly dua
trén muic d¢ kich thich thit khac nhau. Két qua cho
thdy, cdc quy trinh kich thich thét sém véi mic do
“vita phai” (low aggressive protocol) c6 tuong quan
chit ché hon véi nguy co réi loan nhip néu két qua
tham do duong tinh.

Viéc lua chon d6i tugng tién hanh tham do dién
sinh ly ciing dnh hudng téi gid tri dy dodn cta tha
thuat: cic bénh nhén c6 tién st ngat, c6 triéu ching,
dién tam d6 type 1 twnhién c6 gid tri chdn dodn cao
hon so v6i bénh nhin khong triéu chiing hoac dién
tdm do type 1 sau dung thude.

TAP CHI TIM MACH HOC VIET NAM - $096.2021] 7



TONG QUAN

2512,

==

13 l '
" TV I
75 MEVIRC
@1 12 @2 csd [ mm] RN T | (=L T — [ |

Hinh 3. Kich thich thét theo chuiong trinh véi 2 xung kich thich sém (S2-S3) gay rung thdt 6 mot bénh nhdn Brugada

Trong nhiing nim gin déy, cic mé hinh tién
lugng da thong s6 chdm diém dya trén tién st
bénh, dic diém lam sang va cic thim do khac ngay
cang tré nén phd bién. Méi day nhit, triét dot qua
dudng 6ng thong dugc dé xudt dé diéu tri hoi ching
Brugada. Vao nim 2015, nhém nghién ctiu ctia gido
su Pappone lan dau tién xac dinh dugc mét nhom
té bao bat thudng vé dién hoc tip trung trén thugng
tam mac that phai caa tit ca cic bénh nhén c6 hoi
chiing Brugada. Nhém nghién ctiu chi ra ring co
chit r6i loan nhip bit 6n nhét lién quan t6i hinh
thai lam sang bénh ning nhat véi cac r6i loan nhip
that 4c tinh. Do véy c6 thé tién hanh triét d6t RF
céc vung co chit nay qua dudng ngoai mac vdi su
ho trg ctia hé théng lap ban do chuyén dung. Tuy
nhién, cic nhém nghién ctiu khac chua kiém chiing
lai nhiing phat hién trén.

Hoi chiing Brugada va khd ndng thi ddu thé thao

Mot cau hoi con bo ngo hién nay 1a liéu nhiing
bénh nhén c6 dién tim d6 Brugada c6 thé tham
gia cic mon thé thao c6 tinh canh tranh hay
khong. Trong hang thép ky, han ché hoat dong thé
luc dugc coi 1a bién phap du phong chu yéu trén
nhting bénh nhan nay. Tuy nhién, cic khuyén cio
méi nhét ctia Héi Tim mach Chau Au va Uy ban

Tim mach vé kha nang tham gia thi ddu thé thao
cia Y (COCIS - Organizational Cardiological
Committee on Eligibility for Sport) da cho phép
mot s6 bénh nhén héi chiing Brugada tham gja céc
mon thé thao canh tranh.

Theo nhiing khuyén cdo nay, doi tuong duoc phép
tham gia thi ddu thé thao bao gom:

* C6 dién tim d6 Brugada type 2 hodc 3 nhung
khong c6 triéu ching, tién su gia dinh khong c6
ngudi dot ti tré tudi.

* Co dién tdm d6 type I sau dung thudc nhung
khong c6 yéu t6 nguy co nao khéc.

Nhiing déi tugng cé thé thi ddu thé thao bao
gom: dién tim d6 Brugada type 1 tu nhién nhung
khong cé triéu chiinglam sang, khong c6 tién st dot
tu trong gia dinh hodc cic yéu t6 nguy co khdc, va
céc doi tugng c6 tham do dién sinh Iy 4m tinh.

Nhiing doi tugng nén trdnh thi ddu thé thao bao gom:

* Co ngit véi triéu chiing réi loan nhip véi dién
tdm do type 1 ty nhién hoac sau ding thudc.

* Tién su dot t trong gia dinh véi dién tam do
type 1 ty nhién hodc sau diing thudc.

Cac khuyén cdo ctia COCIS 2019 c6 xu hudng
c6i mé& hon véi hoi chiing Brugada dya trén quan

sat1a cdc roi loan nhip nguy hiém da phan xuat hién
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khi bénh nhan nghi ngoi, nhip tim chdm va do dé6
khong c6 bang chiing ring thé thao lam ting nguy
co dot ta. Tuy tang truong luc giao cam do luyén
tap thé thao dugc cho la lam ting nguy co r6i loan
nhip vé dém, van chua c6 bang chiing nao cho gia
thiét nay.

Hié¢p héi du phong Bénh Tim mach Chau Au
(EPAC) ciing rit cdi m& vé vin dé nay, tham chi cho
phép bénh nhén hoi ching Brugada c6 triéu chiing
(ngdt va/hoic ngiing tudn hoan) thi ddu thé thao sau
khi cdy ICD, néu nhiing bénh nhan nay khong c6
triéu chuing trong it nhat 3 thang, thyc hién cic bién
phap du phong cin thiét va c6 sy trao d6i véi bac sy.
Khuyén cdo ctia Hoi tim mach Chau Au (ESC) than
trong hon so véi cac t6 chiic trén, nhung ciing khong
han ché qua miic hoat dong thé thao.

Hoi tim mach Hoa Ky (AHA) va Trudng mén
Tim mach Hoa Ky (ACC) van chua cip nhét cic
khuyén cdo tirnam 2018, trong d6 dé nghi tit ca van
dong vién c6 hoi chiing Brugada khong tham gia
cac mon thé thao canh tranh cho téi khi dugc danh
gid ky luong béi mot chuyén gia réi loan nhip, déng

thoi van dong vién va gia dinh can dugc gidi thich ro

céc nguy co co thé gip phai ké ca khi khong thi ddu.

KET LUAN

T4t cd cdc hoi Tim mach hién tai déu khuyén cdo
nhiing déi tugng c6 héi chiing Brugada chi dugc
tham gia cic mon thé thao canh tranh khi cic bién
phap du phong nhit dinh dugc dam béo, vi du nhu
c6 bac si va mdy shock dién tai noi thi ddu, trainh
dung cic thuéc lam thay déi hinh thai dién tdm
d6 Brugada, b6 sung di nuéc va dién giai. Cac van
dong vién con dugc khuyén cdo du phong va xu tri
kip thoi ting than nhiét do s6t hodc luyén tap, trang
bi sdn mdy phd rung tuv ddng gin ngoai nhu mot
trang bi phong ho ca nhén, trao d6i ké hoach luyén
tdp va cdp ctiu véi can bg phu trach tai trudng hoc
hoic d6i tuyén.

Trong khi cic quan diém con chua thong nhat
cho dén hién nay, viy chi nén cho phép thi d4u thé
thao ¢ tinh canh tranh déi véi nhiing bénh nhén
Brugada c6 nguy co thuc sy thdp, sau khi sang loc
cdn thdn va giai thich day du.

TAI LIEU THAM KHAO

1. Osher HL, Wolff L. Electrocardiographic pattern simulating acute myocardial injury. Am ] Med
S¢i.1953;226:541-S.

2. Brugada P, Brugada J. Right bundle branch block, persistent ST segment elevation and sudden
cardiac death: a distinct clinical and electrocardiographic syndrome. A multicenter report. ] Am Coll
Cardiol.1992;20:1391-6.

3. Priori SG, Blomstrom-Lundqvist C, Mazzanti A, Blom N, Borggrefe M, Camm J, Elliott PM,
Fitzsimons D, Hatala R, Hindricks G, Kirchhof P, Kjeldsen K, Kuck KH, Hernandez-Madrid
A, Nikolaou N, Norekvil TM, Spaulding C, Van Veldhuisen DJ; ESC Scientific Document Group.
2015 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention
of sudden cardiac death: The Task Force for the Management of Patients with Ventricular Arrhythmias
and the Prevention of Sudden Cardiac Death of the European Society of Cardiology (ESC). Endorsed by:
Association for European Paediatric and Congenital Cardiology (AEPC). Eur Heart J. 2015;36:2793-867.
4. Brugada J, Brugada R, Brugada P. Right bundle-branch block and ST-segment elevation in leads
V1 through V3: a marker for sudden death in patients without demonstrable structural heart disease.
Circulation. 1998;97:457-60.

TAP CHI TIM MACH HOC VIET NAM - $096.2021] 9



TONG QUAN

S.Brugada J, Brugada R, Antzelevitch C, Towbin J, Nademanee K, Brugada P. Long-term follow-up of
individuals with the electrocardiographic pattern of right bundle-branch block and ST-segment elevation
in precordial leads V1 to V3. Circulation. 2002;105:73-8.

6. Brugada J, Brugada R, Brugada P. Determinants of sudden cardiac death in individuals with
the electrocardiographic pattern of Brugada syndrome and no previous cardiac arrest. Circulation.
2003;108:3092-6.

7. Priori SG, Gasparini M, Napolitano C, Della Bella P, Ottonelli AG, Sassone B, Giordano U,
Pappone C, Mascioli G, Rossetti G, De Nardis R, Colombo M. Risk stratification in Brugada syndrome:
results of the PRELUDE (PRogrammed ELectrical stimUlation preDictive valuE) registry. ] Am Coll
Cardiol. 2012;59:37-45.

8. Giustetto C, Drago S, Demarchi PG, Dalmasso P, Bianchi F, Masi AS, Carvalho P, Occhetta E,
Rossetti G, RiccardiR, Bertona R, Gaita F; Italian Association of Arrhythmology and Cardiostimulation
(AIAC)-Piedmont Section. Risk stratification of the patients with Brugada type electrocardiogram: a
community-based prospective study. Europace. 2009;11:507-13.

9. Sacher F, Probst V, Maury P, Babuty D, Mansourati J, Komatsu Y, Marquie C, Rosa A, Diallo A,
Cassagneau R, Loizeau C, Martins R, Field ME, Derval N, Miyazaki S, Denis A, Nogami A, Ritter P,
Gourraud JB, Ploux S, Rollin A, Zemmoura A, Lamaison D, Bordachar P, Pierre B, Jais P, Pasquié JL,
Hocini M, Legal F, Defaye P, Boveda S, Iesaka Y, Mabo P, Haissaguerre M. Outcome after implantation
of a cardioverter-defibrillator in patients with Brugada syndrome: a multicenter study-part 2. Circulation.
2013;128:1739-47.

10.Fauchier L, IsorniMA, ClementyN, Pierre B, Simeon E, Babuty D. Prognostic value of programmed
ventricular stimulation in Brugada syndrome according to clinical presentation: an updated meta-analysis
of worldwide published data. Int ] Cardiol. 2013;168:3027-9.

11. Probst V, Veltmann C, Eckardt L, Meregalli PG, Gaita F, Tan HL, Babuty D, Sacher F, Giustetto
C, Schulze-Bahr E, Borggrefe M, Haissaguerre M, Mabo P, Le Marec H, Wolpert C, Wilde AA.
Long-term prognosis of patients diagnosed with Brugada syndrome: Results from the FINGER Brugada
Syndrome Registry.Circulation. 2010;121:635-43.

12. Delise P, Probst V, Allocca G, Sitta N, Sciarra L, Brugada J, Kamakura S, Takagi M, Giustetto
C, Calo L. Clinical outcome of patients with the Brugada type 1 electrocardiogram without prophylactic
implantable cardioverter defibrillator in primary prevention: a cumulative analysis of seven large prospective
studies.Europace. 2018;20:£77-f85.

13. Sroubek J, Probst V, Mazzanti A, Delise P, Hevia JC, Ohkubo K, Zorzi A, Champagne J,
Kostopoulou A, Yin X, Napolitano C, Milan DJ, Wilde A, Sacher F, Borggrefe M, Ellinor PT,
Theodorakis G, Nault I, Corrado D, Watanabe I, Antzelevitch C, Allocca G, Priori SG, Lubitz SA.
Programmed Ventricular Stimulation for Risk Stratification in the Brugada Syndrome: A Pooled Analysis.
Circulation. 2016;133:622-30.

14. Pappone C, Brugada J, Vicedomini G, Ciconte G, Manguso F, Saviano M, Vitale R, Cuko A,
Giannelli L, Calovic Z, Conti M, Pozzi P, Natalizia A, Crisa S, Borrelli V, Brugada R, Sarquella-
Brugada G, Guazzi M, Frigiola A, Menicanti L, Santinelli V. Electrical Substrate Elimination in 135

10 |TAP CHI TIM MACH HOC VIET NAM - O 96.2021



TONG QUAN

Consecutive Patients With Brugada Syndrome. Circ Arrhythm Electrophysiol. 2017;10:e005053.

1S. [Cardiological protocols on determining eligibility for competitive sports 1995. Organizational
Cardiological Committee on Eligibility for Sports (COCIS)]. [Article in Italian]. G Ital Cardiol.
1996;26:949-83.

16. Heidbuchel H, Arbelo E, D’Ascenzi F, Borjesson M, Boveda S, Castelletti S, Miljoen H, Mont L,
Niebauer], Papadakis M, Pelliccia A, Saenen], Sanz dela GarzaM, Schwartz PJ, Sharma S, Zeppenfeld
K, Corrado D. Recommendations for participation in leisure-time physical activity and competitive sports
of patients with arrhythmias and potentially arrhythmogenic conditions. Part 2: ventricular arrhythmias,
channelopathies, and implantable defibrillators. Europace. 2020;29:euaal06.

17. Pelliccia A, Sharma S, Gati S, Bick M, Borjesson M, Caselli S, Collet JP, Corrado D, Drezner
JA, Halle M, Hansen D, Heidbuchel H, Myers J, Niebauer J, Papadakis M, Piepoli MF, Prescott E,
Roos-Hesselink JW, Graham Stuart A, Taylor RS, Thompson PD, Tiberi M, Vanhees L, Wilhelm M;
ESC Scientific Document Group. 2020 ESC Guidelines on sports cardiology and exercise in patients with
cardiovascular disease. Eur Heart J. 2021;42:17-96.

18. Ackerman MJ, Zipes DP, Kovacs RJ, Maron BJ; American Heart Association Electrocardiography
and Arrhythmias Committee of Council on Clinical Cardiology, Council on Cardiovascular Disease in
Young, Council on Cardiovascular and Stroke Nursing, Council on Functional Genomics and Translational
Biology, and American College of Cardiology. Eligibility and Disqualification Recommendations for
Competitive Athletes With Cardiovascular Abnormalities: Task Force 10: The Cardiac Channelopathies:
A Scientific Statement From the American Heart Association and American College of Cardiology.
Circulation. 2015;132:e326-9.

TAP CHI TIM MACH HOC VIET NAM - $096.2021| 11



