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CHOANG TIM

Choang tim & nguy&n nhan hang dau gay tlr vong trén toan thé gioi. Hién nay, cac bai viét hwéng dan va diéu
tri choang tim da dwoc mé ta rong réi trong cac nghién clru dich té hoc. Diéu tri choang tim dwoc hé théng hoéa,
dwa vao chadm séc y té va hé tro sy séng ngoai co thé (ECLS) dé tao diéu kién hdi phuc chirc ndng, diéu tri
bang cac thiét bi co hoc lau dai hodc cdy ghép. Nhirng tién bo gan day da thay ddi quan diém vé cham séc va
diéu tri choang tim. Phan tich hién tai nham xem xét lai cac phwong phap diéu tri y khoa hién tai déi v&i choang
tim dwa trén cac y van gan day, bao gdm van dé cap mac xich kich thich - co bép va sinh ly huyét déng hoc
&ng dung. Cac thubc tang sirc bép co tim, thubéc van mach va diéu hoa mién dich da dang dwoc thao luan khi
cac nghién ctru |am sang va tién 1am sang tap trung vao cac lwa chon diéu tri méi dé cai thién két cudc bénh
nhan. Mot sb tinh trang bénh ly cé sdn cla choang tim, nhw bénh co tim phi dai hodc Tako-Tsubo, diéu tri
chuyén biét phu hop theo tirng bénh ly dwoc chap nhan sé dwoc tbng quan trong danh gia nay.

Co s® ly luan

Choang tim 1a mét mdi quan tdm hang dAu trén toan thé gidi, chiém 5-7% bénh nhan bj nhdi mau co tim cép
(AMI), ty 1& m&c bénh ngay cang tang khi tudi tho tang[1]. Choang tim dwoc dinh nghia la tinh trang gidm twdi
mau co quan lién quan dén cung lwong tim thip véi ap lwc dé day binh thwdng hodc tang[2]. Mac du tién lvong
clia suy tim man tinh (HF) d& dwoc cai thién trong nhiéu thap ky qua nhwng tién lwong ctia chodng tim van con
kém[3,4]. Viéc diéu tri choang tim truéc tién 1a dwa vao cac thube téng co bép co va st dung thudc van mach
dé khéi phuc qua trinh cung cap oxy (DO2) va duy tri trang thai hoat déng binh thwérng clia cdp méc xich tam
that - dong mach[4]. Khi diéu tri ndi khoa khong hiéu qua, hd tro sy sbng ngoai co thé (ECLS) dwoc dé xuét
nhw moét tri liéu ctru van nham phuc hdi, cdy ghép hodc hé tro thiét bi co' hoc lau dai. Cac nghién ctu tién 1am
sang va lam sang gan day da danh gia cac tri liéu bd sung dé cai thién két cudc & nhirtng bénh nhan ndng cé
choang tim. Viéc nay nham muc dich xem xét cac phwong phap diéu tri hién tai dbi voi choang tim theo cac tai
liéu y van gan day.

Nguyén tac co ban déi véi huyét dong hoc trng dung

Hiéu rd hon vé& mac xich kich thich - co co’ da cung cap nhirng hiéu biét méi cho sw phat trién clia cac phuong
phap diéu tri muc tiéu ddi véi stre co bép co[5]. Tém lai, mbi hoat dong dién thé thic day sw canxi di vao té bao
co tim théng qua cac kénh Ca2+ loai L (LTCC), kich hoat giai phdng Ca2+ nhiéu hon tr mang luéi co twong
chét (SR).Troponin C lién két v&i canxi tao diéu kién thuan loi cho cac twong tac actin-myosin va sw co co cla
té bao co tim. Sau d6, Ca2+ khuéch tan ra khai troponin C, bat dau thw gidn tam trwong. Ca2+ gidi phong tir
SR dworc thu hdi bdi SR Ca2+ ATPase (SERCA), trong khi lwong Ca2+ di vao té bao qua kénh LTCC duoc
xuét ra b&i co chét trao dbi ion Na+/Ca2+ (NCX). Kich thich thu thé g1-adrenergic (81-ARs) dan dén gén két
v&i G-protein (Gs), kich hoat adenylyl cyclase (AC) va san xuat cAMP. cAMP ndi bao kich hoat LTCCS, téng
cwong gidi phdng Ca2+ bdi SR sau khi lién két véi cac thu thé ryanodine chuyén biét (RyRs) va gidm ai lwc
canxi cla troponin dan dén hiéu qua tang co bop co va thw gidn co tdm trwong. Trong HF, hoat d(“)ng SERCA
g|am dong Ca2+ bj suy glam va [Na]IC téng 1én, kh&i dau cho s suy glam clia cac co ché bu trir s&n c6 (nghia
la méi lien quan dwong tan sé - lwc va hiéu ng Starling). Co ché clia méc xich co co - kich thich dwoc minh
hoa trong Hinh 1.
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Thé ky 21 c6 sw phat trién dang ké trong linh viec huyét déng hoc (ng dung. Guyton[6 tuyén bd ] 14n dau tién
vao nhirng ndm 1950 cho réng cung lwong tim chd yéu dwa vao cla hdi lwu tinh mach hé thdng, ap lwc nhi
phai va ap lwc hé théng trung binh (nghia 1a 4p suét tén lwu trong hé théng tuan hoan khi lvu lweng bang
khong). Vao nhirng ndm 1990, Sunagawa va cdng sw[7] da phat trién khai niém v& méc xich tam théat - dong
mach giira tam théat trai va cay dong mach, méi cai dwoc xac dinh bdi cac dac tinh dan hdi riéng ctia né. Ty lé
do6 dan héi cudi tam thu/déng mach (Ees/Ea) (Ees dbi véi tam thét trai va Ea déi véi cay ddng mach) cho thay
su két hop tdi wu cho Ea = Ees/2. Trong mé hinh nay, tinh trang co bép co thap hon dwoc biéu thi bing Ees
thap hon va sy dap (rng sé la sw gian né cua that trai (LV), nhw thé sé téi wu hoa sy co bop cua té bao co tim
theo dinh luat Starling (do sy tang nhay cam tirc thi clia troponin C v&i canxi) va hiéu (rng Anrep (gay ra b&i sy
gia tang cham cuda canxi ndi bao). Hiéu ng Windkessel chuyén dbi dong chay theo nhip do may bom nwéc
bang tay tao thanh dong chay lién tuc. M6 hinh nay giai thich mo6t phan déc tinh ctia cay dong mach cha la
trong thi tam trwong cay déng mach chi giai phéng ndng lwong ap suét tich Idy trong thanh cla né trong giai
doan tbng mau cla that trwdc do, nhw thé lam gidm mot phan ap suét xung dwoc tao ra & gbc ddng mach chi
b&i qua trinh tdng mau cta that trwéc dd[8 .

Khi t&t c& cac co ché thich (rng nay bi qua tai, bénh nhan c6 thé tién trién thanh choang tim. Kich hoat hé giao
cam chuyén mau tlr tudn hoan néi tang dén cac mach mau cé kha nang chira thap, tinh trang gidm twéi mau
toan than kéo dai dan dén tén thuwong co quan, viém va liét van mach[9]. Khéi phuc treong lwe mach mau bang
norepinephrine (khéng chi don thuan tap trung vao hdi chirng cung lwong tim thp [LOCS]) giup cai thién kha
naéng séng con trong choang do thiéu mau cuc bd.

Hinh 1. Mac xich kich thich - co co
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B1-AR: 1 thu thé adrenergic; AC: Adenylate cyclase; Ca2+: lon canxi; LTCC: Kénh Ca2+ loai L; Na+: lon natri; NCX: chét trao ddi
Na+/Ca2+; PDE: Phosphodiesteraza; RyR: Thu th& Ryanodine; SERCA: SR Ca2+ ATPase; T-tubule: Ong ngang.

Dich té hoc va dinh nghia vé choang tim

Choéng tim gdm dan sé bénh nhan khéng déng nhét. Dinh nghia ctia choang tim dwoc phat trién trong nhitng
thap ky qua dwoc mé ta trong Bang 1. Tém lai, choang tim dwoc xem xét khi ton thwong néi tang do LOCS.
Nghién ctru European Card Shock & Chau Au va American registry ctia M§ d& bao céo ty & t& vong trong bénh
vién tlr 31% dén 39%][10,11]. M&c du cac hwéng dan trén thé gidi ang ho tri liéu bd ddi didu tri bang thubc co
bép co tim va thudc van mach trong choang tim, nhwng c6 sw khac biét dang ké dwoc tim thay trong cac cudc
khao séat st dung norepinephrine, thay doi tlr 53% dén 92% trong nghién clru FRENSHOCK va dén 85% trong
the American and European registry[12]. Nhirng nd lwc gan day cla the Society for Cardiovascular Angiography
and Interventions (SCAI) da hwéng téi mot dinh nghia choang tim thdng nhat hon véi so dd phan loai twong
tw nhw phan loai suy tim cia INTERMACS[13]. Dwa trén dinh nghfa mé&i nay, cé nam phan loai, dwa vao nguy
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co, tién choang dén choang tim nang dwoc phan loai tir A—E. Diéu tri y khoa van la trung tam dé cai thien DO2
ctia md va phuc hdi co tim.

Bang 1: Dinh nghia choang tim trong cac thir nghiém

Trials Definitions of CS

SHOCK Trial, 199914 Clinical criteria: SBP <90 mmHg and end organ hypoperfusion
AND
Hemodynamic criteria: CI <2.2 L/min/m? AND PCWP >15 mmHg
IABP-SHOCK 11, 2012['5] SBP <90 mm Hg or catecholamines
AND
Clinical pulmonary congestion
AND
Impaired end-organ perfusion
CARDSHOCK, 2015101 Acute cardiac cause
AND
Sustained SBP <90 mmHg or catecholamines + hypoperfusions signs
(lactate >2.0 mmol/L or oliguria or skin mottling)
FRENSHOCK, 2022071 SBP <90 mmHg or CI <2.0 L/min/m? (TTE or right catheterization)
AND
Elevated R/L heart pressure defined by clinic, radiology, biology (BNP), TTE or invasive monitoring
AND
Clinical/biological hypoperfusion

Cl: Chi sb tim; CS: Choang tim; ESC: Hiép hoi Tim mach Chau Au; HF: Suy tim;jIABP-SHOCI'( Il: Bom bdng dong mach cha trong
choang tim II; LV: That trai; MI: Nhoi mau co tim; PCWP: Ap lwc mao mach phoi; SBP: Huyét ap tam thu; SHOCK: C6 nén khan
cép tai thdng mach vanh bij tic dé& thir nghiém trong choang tim; TTE: Siéu am tim qua thanh nguec.

Diéu tri y khoa

Thubc tang strc co bép co tim van dwoc doi hdi dé diéu tri cho bénh nhan c6 cung luwgng tim thap véi khuyén
céo IIb-C cta Hiép hoi Tim mach Chau Au (ESC)[16]. Diéu tri choang tim da dwoc tém tat trong mot tuyén bd
ddng thuan cta chuyén gia qudc té dwoc xuat ban vao ndm 2015[2]. Cac nghién ctru dich té hoc da dwoc dé
cap nhan manh réng viéc diéu tri y khoa ctia choang tim chi yéu dwa vao dobutamine va norepinephrine trong
thdi dai hién nay. Ba loai catecholamine da dwoc str dung cho dén nay: epinephrine, dobutamine va dopamine
nhdm muc tiéu B-AR, a-AR va cac thu thé D1- va D2. M6t cach tiép can khi xem xét diéu tri y khoa la phan loai
thudc theo tac dung co bép, co mach va gidn mach ctia chiing. C6 thé xem xét céc trj liéu didu tri ting co bép
co, thubc co mach va thudc gidn mach. Nén chu y lwu y rang thudc co mach da that bai trong viéc cai thién két
cudc trong choang tim trong khi thuéc tang co bép va thubc gian mach van dwoc xem xét trong thwe hanh 1am
sang cua chung ta.

Dobutamine, thudc ting strc co bép co tim

Dobutamine 1a mét catecholamine tbng hop cé ngudn gbc tir isoprosterenol, d& nhdm gidm céc tac dung phu
vé nhip nhanh, sinh réi loan loan nhip va ca cac tac dung phu trén mach mau[17]. Ai luc ctia dobutamine déi
v&i B2-AR thdp hon 10 1an so véi f1-AR va d&c biét 1a hiéu qua chd van cta né déi véi f2-AR va al-AR yéu
hon nhiéu so v&i 1-AR. Tac dung trén tim mach ctia dobutamine da dwoc danh gia trong mét nghién céu vé
liéu dung, cho thay tac dung lam téng co bép co tim tam thu va thw gidn tam trwong phu thudc vao liéu[18].
Mac du dobutamine la thuéc téng co bép dwoc st dung thudng xuyén nhat[18], chi cé cac thir nghiém so sanh
nhd hé tro' viéc sir dung no trong thuc hanh Iam sang. Mét tuyén bd gan day ctia chuyén gia khuyén céo tranh
dung liéu cao (>20 ug/kg/phat) vi lién quan dén nhip tim nhanh qua mirc va tang chuyén héa (tac dung sinh
nhiét, tang ly gidi dwdrng) vi c6 thé lam gidm can béng oxy. Cubi cling, dobutamine ciing cai thién chirc nang ty
thé & co tim khaéng bi nhdi méau, cai thién hiéu qua st dung oxy[19]. Can cha y, catecholamine thic ddy qua
trinh diéu chinh xudng S-ARs cua tim va gidm tac dung diéu tri nhanh da dwoc quan sat thdy sém sau 3 ngay
str dung[20].

Cac thudc gian mach — tiang strc co bop c6 thé dwoc xem xét 1a sw lwa chon thay thé cho dobutamine

Levosimendan da dwoc dé xuét trong nhiéu thap ky nhw 1a mot thudc thay thé cho dobutamine trong diéu tri
choéng tim. Chét chuyén héa hoat tinh OR 1896 (sau khi acetyl hda & dai trang va gan) tac déng vao cac vi tri
gan Ca2+ & vung tan cung N cla troponin C (cTNC), cai thién tinh trang rat ngan soi co[21] ma khéng lam
giam kha nang thw gian tdm trirong hodc tang tiéu thu oxy cda co tim (MVO2 ). Vi thdi gian ban hay dai hon
dat 75-80 gi¢, OR 1896 c6 thé cai thién tinh trang co bép co tim trong 7-9 ngay sau khi truyén[22].
Levosimendan lam gidm s(rc cdn mach méau ngoai vi bang cach trc ché cac kénh K+ trong co tron mach mau,
gay gian mach déng mach va tinh mach[23] va la chat (rc ché phosphodiesterase 3 (PDE3) manh va chon loc.
Thudc trc ché PDE (iPDE) lam tang kha nang co bdp bang cach tang [CAMP]IC. Trong co tim ngwdi, chi iPDE3
cai thién kha nang co bép trong khi iPDE4 c6 kha ndng lam téng réi loan nhip nhi. Kich thich g-adrenergic truéc

BS Nguy&n Dinh Tuan lwoc dich



khi gan két didu chinh co ché co co: kich thich g-adrenergic, levosimendan la chat nhay cdm véi Ca2+ trong
tri liéu ngd doc &e ché B, e ché nguwoc PDE3. Trong cac nghién clru ban dau vé liéu lveng, levosimendan cho
thay cai thién huyét dong hoc va gidm ap lwc mao mach phdi (PCWP) manh hon so véi dobutamine khi dung
liéu nap 6 — 24 pg/kg/phut sau d6 duy tri liéu truyén 0,05 —0,2 pg/kg/phut. Thir nghiém RUSSLAN tap trung vao
tinh an toan cla né va khong tim théy sw khac biét gilra levosimendan so voi gia dwoc doi voi tinh trang ha
huyét ap ho&c thiéu mau co tim c6 lién quan trén 1am sang[24]. Nghién ciru LIDO lan dau tién so sanh chéat
nhay cdm Ca2+ véi dobutamine va goi y loi ich cla levosimendan dwoc danh gia dwa theo tiéu chi sb ngay
sbng va khéng ndm bénh vién[25]. Tuy nhién, nhitng két qua nay khong dwoc I&p lai trong cac thtr nghiém
SURVIVE ho&c REVIVE[26,27]. Hon niva, khéng c6 sy cai thién ndo trong dan sé muc tiéu phau thuat tim trong
cac nghién ctru CHEETAH hoac LEVO-CTS[28,29].

Levosimendan cho dén nay van & mét loai thubc dwoc quan tam trong ngd doc thube chen B, bénh co tim
adrenergic hodc cai VA ECMO. iPDE3 ciing lam gian mach hé théng va phdi do d6 c6 thé lam giam hau tai that
phai, m&c du ¢6 nhirng lo ngai vé ap luc twdi mau co quan dich va mach vanh. iPDE5 da duoc dé xuéat dé diéu
tri suy tim that phai sau diéu tri v&i thiét bi hd tro LV hodc sau ghép tim ddi vai rdi loan chirc ndng manh ghép
nguyén phat clia that phai, mac du chi dinh van con nhiéu han ché&[30-32]. Milrinone mét loai thudc tang co bop
khac, 1a mot dan xuét bipyridine dwoc tdng hop sau khi diéu chinh c4u truc héa hoc ctia amrinone, ¢c6 théi gian
ban hay trong huyét twong trung binh 13 100 phut va thoi gian tac dung tang co bép la 60 phuat. 80% thudc c6
thé dwoc tim thdy nguyén ven trong nwéc tiéu sau 24 gid. Cac nghién ctru vé lidu st dung cho thay rang liéu
tiém tinh mach 12,5 pg/kg cé hiéu qua cai thién cung lwong tim (CO) 30% va gidm ap lwc mao mach phbi
(PCWP) 20%, trong khi ha huyét ap c6 lién quan trén |am sang dwoc quan sat thay véi lidu >75,0 ug/kg[33].
iPDE3 milrinone cling dwoc danh gia trong cac thir nghiém 1am sang ngau nhién. Vao nam 2021, th& nghiém
DOREMI @4 so sanh milrinone v&i dobutamine (96 bénh nhan trong méi nhém) trong choang tim va khong cho
thay cai thién két cudc[34]. Cho dén nay, milrinone van dwoc cac bac si lam sang s& dung mét cach han ché,
FRENSHOCK registry bao céo chi 1,8% bénh nhan choang tim da dwoc diéu tri, milrinone cé thé dwoc xem
xét trong cac trwdng hop choang tim lién quan dén that phai[2].

Dopamine |a catecholamine ndi sinh c6 tac dung phu thudc vao liéu trén hé théng tim mach théng qua tac dung
v&i bdn thu thé: dopaminergic 1 va 2 va adrenergic a—1 va f-1. Viéc st dung Dopamine da khong dwoc khuyén
céo sau khi cac thir nghiem ROSE-AHF[35] va DAD-HF[36] khdng cho thay c¢6 lgi ich 1am sang nao trong khi
De Backer va cong sw[37] bao cdo rdi loan nhip nhi va that thweng xuyén khi st dung dopamin.

Th&i diém dung van mach trong ICU tim

Diéu tri van mach dwoc sir dung dé cai thién twéi mau mé & 50-90% bénh nhan cé choang tim[38]. Choang
tim tién trién cé lién quan dén strc cdn mach mau thap do kich hoat cac phan (ng gay viém[39], thwérng phu
hop céac tiéu chudn cta hoi chirng viém toan than (SIRS)[40]. Thudc van mach dwoc dung dé duy tri ap luc
déng mach trung binh (MAP) > 65 mmHg ciing nhw ap lwc twdi mau mé. Tuy nhién, viéc s& dung diéu tri thudc
van mach van cé nhitng van dé& khong thuan loi do tdng hau tai va can tré tdng suat LV do s dung thubc nay.
Céc thubc van mach tac dong Ién céc thu thé al-adrenergic clia té bao co tron mach méau lam ting hoat dong
canxi trong twong bao, din dén co mach lam tang khang tré mach méau va tang MAP[41].

Norepinephrine & chat chi van al, 1a thuéc van mach dwoc s dung rong rai nhéat trong choang tim[12]. Tac
dung huyét déng clia norepinephrine 1a gay co mach va tdng MAP, nhip tim téng it do tac dung B-adrenergic
thap. O iiéu truyén thap, norepinephrine lam tang cung lvong tim théng qua tac dung f1-adrenergic[42].
Epinephrine & chat chd van al va B1, cé tAc dung kich thich £2 manh hon norepinephrine. O liéu thép,
epinephrine lam tang cung lweng tim do tac dung fl-adrenergic cta né. O liéu cao, hoat déng co mach cla
epinephrine bi han ché b&i hoat dong f2-adrenergic va dan dén cac tac dong déo nghich trén MAP. D3 c6 bao
cdo rang & nhirtng bénh nhan khéng ding béat ky chat (e ché beta nao, tac dung cla viéc két hop thém cla
epinephrine v&i norepinephrine trén MAP c¢é thé khong thay dbi[43]. Epinephrine 1am ting muirc tiéu thu oxy cla
tim[44], trong khi vasopressin kich hoat thu thé V1a, gay ra co mach. M6t tac dung dang chu y clia vasopressin
la 1am giam nhu cdu catecholamine & bénh nhan bi choang. Vasopressin dwoc st dung trong tri liéu ctru van
trong sbc liét mach va liét mach sau phau thuat tim, mac du khéng c6 thir nghiém Iam sang I&n nao nghién ctwu
tac dung cla vasopressin nhw 1a mét chét van mach trong choang tim[45]. Phenylephrine 1a chét chd van al
khéng cé tac dung B-adrenergic, khdng dwoc khuyén cédo trong tinh trang choang[16]. Mét thtr nghiém ngau
nhién n&m 2010 d& so sanh dopamine va norepinephrine nhw 1a tri liéu van mach dau tay trong séc. Trong sb
1679 bénh nhan, khéng c6 sy khac biét dang ké gitra hai nhém vé ty 1é tir vong sau 28 ngay; tuy nhién, c6
nhiéu bién cb loan nhip tim hon & nhitng bénh nhan dwoc diéu tri bdng dopamine. Mt phan tich phan nhém
cho thay rang dopamine, so v&i norepinephrine, c6 lién quan dén viéc tang ty 1& t&r vong sau 28 ngay & nhirng
bénh nhan choang tim[37].
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Epinephrine hay norepinephrine-dobutamine nén dwoc wa thich hon dé cai thién kha ning séng con da dwoc
tranh luan gay gét trong y van. Nam 2011, Levy va cong sw [46]. so sanh hiéu qua norepinephrine-dobutamine
v&i epinephrine trén huyét dong & 30 bénh nhan choéng tim. Cac tac gia két luan rang epinephrine c6 hiéu qua
nhw norepinephrine-dobutamine ddi v&i cac théng sé huyét dong chung, mac du epinephrine c6 lién quan dén
nhiém toan lactic hon, nhip tim tdng hon, réi loan nhip tim va gidm twdi mau niém mac da day[46]. Ndm 2018,
th& nghiém 1am sang ngdu nhién Optima CC trén toan qubc duwoc tién hanh & chin ICU clia Phap so sanh
epinephrine véi dobutamine + norepinephrine trong sé 57 bénh nhan choang tim thiéu mau cuc bo va cac két
qua thwe nghiém dwoc xac nhan theo d6 epinephrine cé lién quan dén ty lé sdc khang tri cao hon[47]. Can lwu
y rang bénh nhan diéu tri VA-ECMO d4 bi loai ra. M&c du ty 1& t& vong va chi sé tim (Cl) twong tw nhau & ca
hai nhém, epinephrine gay nén bét loi bdi gidm s thanh thai lactate, nhiém toan kéo dai, nhip tim tang va séc
khang tri nhiéu hon. Nhirng két qua nay phu hop véi nhikng bao céo trong y van. Trong mot phan tich tdng hop
bao gébm 2583 bénh nhan tr 16 nghién ctru, Léopold va cong sw[48] phat hién ra rdng epinephrine trong choang
tim c6 nguy co' cao hon gép 3,33 (2,88-3,94) dbi v&i tir vong ngén han. Chi cé mét phan tich phan nhém, bénh
nhan diéu tri ECLS, khéng tim thay nguy co qua mirc ddi véi tr vong ngan han va can dwoc xem xét nghién
ctru thém([48].

Lién quan dén sinh ly bénh cla gidm khang tr& hé thdng trong choang tim va ciing nhw két qua cla céc tho
nghiém 1am sang chinh, cac hwéng dan ctia ESC khuyén céo s dung norepinephrine nhuw mét thudc van mach
d4u tay trong choang tim dé duy tri MAP > 65 mmHg twong tw nhw séc nhiém tring[49 ] v&i khuyén cao Ilb-
B[50]. Danh gia cac tac dung phu cé kha nang, thudc van mach nén dwoc st dung dé dat dwoc twdi mau co
quan téi wu v&i thei gian st dung phu hop.

Trong khi catecholamine 13 nén tang dé lam gidm mtrc dd nang cla suy da co quan, thubc loi tiéu cling cé thé
dwoc xem xét dé diéu tri cAc triéu chirng sung huyét, dac biét 1a phu phdi. Thudc chen B nén ngirng st dung
ngay khi chan doan choang tim dwoc xac nhan[2]. Khi tri liéu &c ché B gay ra choang tim khang tri voi
dobutamine tiéu chuan, cac nha 1am sang nén xem xét cac thubc tang co bép co tim non - adrenergic (vi du:
levosimendan va milrinone) va truyén glucagon dé kich thich san xuét adenylate cyclase va cAMP doc lap véi
kich thich g1-adrenergic[51]. Tri liéu hd trg non - catecholamine méi chi dwoc bdo céo kha it trong y van va di
liéu hién tai khéng du dé dwa ra cac khuyén céo r6 rang.

Tém lai, tri liéu y khoa déi véi choang tim thay déi khéng nhiéu trong thap ky qua va chd yéu dwa vao thubc
tang co bop (dobutamine nén dwoc lwa chon wu tién) va thudc van mach (norepinephrine nén dwoc lwa chon
wu tién). Levosimendan c6 thé duwoc xem xét dé diéu tri nhiém ddc thudc chen B hodc adrenergic hodc dé cai
VA ECMO va milrinone (iPDE-II1) d6i v&i choang tim lién quan dén that phai. D& xac dinh thoi diém tét nhat bat
dAu dung céc thube tang strc bop co tim hodc van mach, can xem xét mirc d6 nghiém trong cla ha huyét ap.
Trong ha huyét ap nang, cac thubc tdng strc co co tim va van mach nén bat dau déng thdi dé ting cung lwong
tim va khoi phuc &p suét twéi mau mach vanh téi wu.

Khi nao choang tim can dwoc diéu tri chuyén biét?
Viéc diéu tri choang tim dwa theo catecholamine dwoc mé ta & trén chi yéu dwoc xac nhan trong dan sb choang
tim do thiéu mau cuc bd. Mac du cac huwéng dan nay cé thé sir dung déi véi choang tim khac, Hai tinh trang
bénh ly can dwoc tap trung chi y vi truyén catecholamine c6 thé lam ndng hon két cuc: d6 1a hoi chirng Tako-
Tsubo (TTS) va bénh co tim phi dai tdc nghé&n (HCM).

Hoi chirng Tako-Tsubo (TTS)

TTS dwoc mo ta 14n dau tién vao ndam 1990 va dwoc dinh nghia 1a mét rdi loan chirc ndng LV cép va co thé
phuc hdi, lién quan v&i cac van dong bat thweng clia thanh LV khéng gii han theo ving phan b cia déng
mach vanh thwong tdm mac. Céc rdi loan van déng LV nay lién quan dién hinh dén ving mém LV vé&i bién
dang thanh hinh cau va tang dong vung day[52] ma khéng cé bénh ly ddng mach vanh thwong tdm mac tha
pham([53].

Hoi chirng nay la do sw gia tang catecholamine lwu hanh dG dé gay ra bénh co tim do stress (stress
cardiomyopathy) & nhitng bénh nhan d& méc bénh, dwoc di kém bdi gidm twdi mau vi mach, viém co tim va
cac bat thwong vé dién sinh ly.

Khéng cé thtr nghiém 1am sang ngau nhién nao hd tro cho diéu tri chuyén biét déi véi bénh co tim do stress.
Can theo dbi siéu am tim thwong xuyén. O nhirng bénh nhan bi tdc nghén dwéng ra théat trai (LVOTO) >40
mmHg, c6 thé xem xét dung thudc chen B. Theo co ché sinh Iy bénh ctia TTS, viéc ngirng thubc giao cadm céd
vé la can thiét. O nhirtng bénh nhan cé cac triéu chirng suy tim cap va LVEF thay ddi, levosimendan, mét loai
thudc téng co bép co tim non - catecholamine, khéng lam tang murc tiéu thu oxy, cé thé thic day nhanh phuc
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hdi[54]. Trong trwéng hop choang tim va khéng cé kha nang tiép can véi hé tro co hoc khan cép, levosimendan
c6 kha nang thich hop hon so véi thudc tang strc bop co tim hodc thube van mach théng thueng[55].

o] nhirng bé&nh nhan choang tim néng, thudc téng strc bép co tim hodc thudc van mach nén tranh st dung[56].
Nhirng loai thubc nay cé thé kich hoat hon nira catecholamine va lam ndng hon tién lwong 1am sang[57]. O
giai doan rbi loan chirc nang co quan dich, cac lya chon bao 96m cac thiét bi h6 tro co hoc LV tam thoi va OXy
qua mang ngoai co thé (ECMO) trong “cau ndi phuc hdi” véi kha nang cao phuc héi hoan toan[58,59] méac du
hién tai khdng c6 béng chirng ndo. Mat giai phap thay thé c6 kha nang 1a st dung phéi hop cac thudc chen g1
chon loc c6 thoi gian ban hiy ngédn nhw landiolol v&i mét thubc tdng strc bop co tim hau thu thé nhw
levosimendan hodc milrinone két hop vé&i mét thube van mach trong céac tinh hudng ha huyét ap.

Bénh co tim phi dai (HCM)

HCM Ia bénh co tim di truyén thwéng gép nhéat va dwoc chdn doan bang siéu am tim qua thanh ngwe (TTE) khi
dd day thanh >15 mm & mét hodc nhiéu ving co tim LV va khéng giai thich dwoc bang cac tinh trang bénh ly
c6 tang tai 60]. S4u mwoi phan tram trwéng hop lién quan dén ddt bién gen trdi nhiém sic thé thuwong & protein
sarcomere, trong khi cac nguyén nhan khong di truyén 1a réi loan chuyén héa, bénh ty th&, bénh tham nhiém
amyloidosis ho&c bénh than kinh co[61].

Cham séc tich cuc can nén theo dai LVOTO, dugc xac dinh béi do chénh ap lwc dwdng ra ctia LV = 30 mmHg
khi nghi ngoi hodc = 50 mmHg khi bj kich thich va h& van hai I& do chuyén déng ra trwéc trong thi tam thu
(SAM)[62]. Viéc xac dinh LVOTO va SAM la rat quan trong dbi véi viéc diéu tri ndi khoa khi truyén catecholamine
lam tang co bop co tim, LVOTO, SAM va lam tinh trang xau hon[62].

Hién nay dang thiéu cac thtr nghiém ngau nhién Ién vé HCM. Muc tiéu hodc phwong phap diéu tri la nham giam
céac triéu chirng va ngdn cham tién trién cGa bénh. LVOTO nén dwoc diéu tri bang thuéc chen - (atenolol,
propranolol) va diéu tri dich, gip cai thién kha nang lam day LV. Propranolol d& cho thay tac dung c6 loi trong
chi dinh nay[63]. Néu chdng chi dinh chen g, ¢ thé xem xét st dung verapamil. Disopyramide, la thubc chéng
loan nhip nhém 1A c6 déc tinh co bép co tim am tinh, cé thé dwoc st dung néu thuéc chen B khong da, cliing
v&i theo ddi QTC[64]. Digoxin nén tranh do tac dung téng co bdp co tim[65]. Néu diéu tri ndi khoa that bai va
bénh nhan van con triéu chirng véi LVOTO > 50 mmHg va kho thé NYHA 1l hodc IV, cét bd vach bang con
ho&c phau thuat cat bd co la nhivng la chon thay thé cé kha nang[60.]. choang tim khéng c¢é LVOTO can duoc
diéu tri v&i cac loai thubc théng thuong.

Thiéu di liéu vé bénh nhan HCM tién trién thanh choang tim. Do LVOTO va thiéu mau cuc bd vi mach, mét sb
bénh nhan cé cac dac diém goi y nhw hodi chirng mach vanh cap véi hinh &nh déng mach vanh binh thwong.
M6t nghién ctru nhé trén 14 bénh nhan HCM c6 choéng tim véi LVOTO cho thay cai thién sau khi truyén thubc
chen B nhu metoprolol hodc esmolol, v&i phenylephrine d& nang huyét ap, do 1am gidm d6 chénh SAM va
LVOTO[66].

Diéu tri ndi khoa trong cham séc tich cwec HCM tac nghén can nh¢ 13 phai theo déi LVOTO va SAM, thuc hién
truyén dich va tranh truyén catecholamine.

Diéu tri sau choang tim

Hwéng dan cla chuyén gia hién dwa trén 1 sb it tai liéu. Thoi diém tét nhat dé bat dau thube bao vé tim sau
choang tim van chwa rd rang va nén dwoc ca thé héa. Thude (rc ché SGLT2 méi khéng gay ha huyét 4p va céd
thé bat dau dung sau khi ngwng catecholamine. Tuy nhién, loi ich cta viéc st dung s&m iSGLT2 sau choang
tim van chuwa duoc thiét lap. Cac bao cao gan day cho thdy empaglifozin va dapaglifozin c6 thé dwoc st dung
s&ém sau NMCT[67]. Déi véi cac loai thudc bao vé tim mach khac, quy tic nén 1a: “bat dau thap, di cham”. Mac
du cac hwéng dan hién tai goi y nhivng lidu chi nhdm muc tiéu bao vé tim Ia liéu thap, cé hiéu qua dbéi véi HF
c6 phan suét tbng mau gidam mang lai loi ich dang ké trong viéc gidam mc do bénh tat va t&r vong. Cac nha lam
sang nén nhé rang viéc phdi hop véi mét nhém thube méi mang lai loi ich I&n hon so véi viéc téng liéu cac
nhom thudc hién cé[68]. Cac chuyén gia khuyén céo réng thubc chen B chi nén dwoc sir dung vai ngay sau khi
ngirng thudc dwdng tinh mach. O nhirtng bénh nhan bi ha huyét ap (huyét ap tam thu < 100 mmHg), thuéc dbi
khang mineralocorticoid (MRA) va iSGLT2 nén sl dung truéc tién[68]. B&nh nhan can céy ghép tim ho&c cay
ghép thiét bi hd tro tam that hay khéng nén dwoc danh gia sém dé phan tAng nhu cau vé VA ECMO.

Trién vong vé choang tim

Tién lwgng choang tim hau nhw khéng dwoc cai thién nhiéu trong thap ky qua, vé diéu tri choang tim van
twong tw ngoai tri liéu v&i catecholamine. Cac phuong phap diéu tri mé&i nham vao viém, liét mach hodc co
bép co hién dang duoc dé xuat dé cai thién két qua. Bang 2 tém tat cac dan sé muc tiéu cling nhw két qua
chinh ctia cac thir nghiém 1am sang 16n dwoc bao céo gan day.
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Cho dén nay diéu hoa mién dich da that bai trong viéc cai thién két cudc trong choang tim. Nam 2007, the
nghiém TRIUMPH da danh gid L-N-monomethylarginine (L-NMMA) inhibitor [(NG-monomethyl-L-arginine
acetate (L-NMMA), a nitric oxide synthase (NOS)] la chat (rc ché NOS khdng chon loc trong nhdi mau co tim
c6 choang tim (MI-CS) va khéng tim thdy sy cai thién nao dbi véi tiéu chi chinh 1a t& vong do moi nguyén nhan
trong 30 ngay[69]. Néng dé adrenomedullin mau da dwoc xac dinh 1a mot yéu té nguy co gay t& vong & bénh
nhan choang tim[70]. Adrenomedullin tudn hoan gan két véi cac thu thé ndi mach gitp cai thién chirc ndng
mach mau trong khi d6 adrenomedullin trong md ké& gay viém va thoat mach. Adrecizumab gan két voi
adrenomedullin va kéo dai thoi gian ban hdy ctdia né trong mach mau nhwng khong hoat déng nhw mét khang
thé (rc ché. Trong thtr nghiém ACCOST-HH, 77 bénh nhan (51%) dugc chi dinh ngau nhién dung adrecizumab
va 73 (49%) dung gia dwoc. Ty lé tlr vong khdng khac nhau gitra cac nhém sau 30 ngay (hazard ratio [HR]=0,99,
khoang tin cay 95% [CI]:0,60-1,65; P=0,98) hoac 90 ngay (HR=1,10, 95%CI:0,68-1,77; P= 0,70)[70]. Tri liéu
khang viém khong dac hiéu c6 thé mang lai loi ich cho bénh nhan choang tim hay khéng van chwa dwoc biét.
Tha nghiém “Corticosteroid liéu thap diéu tri choang tim & bénh nhan trwéng thanh” (COCCA) dang thwc hién
dé danh gia tac dong |1én huyét dong cua tri liéu corticosteroid liéu thdp, sém (v&i hydrocortisone va
fludrocortisone) ddi v&i choang tim, dwoc xac dinh bdng sb ngay khong ding catecholamine vao ngay th 7,
trong khi ty 1& séng con chung trong 28 va 90 ngay sé dwoc phan tich dwéi dang két qua phu[71].

Cac phuong phap diéu tri hién tai nhdm vao 1am tang ndng do canxi trong té bao co va téng kha néng co bép
clia co' tim nhwng v&i cai gia phai tra la tang nhip tim va mc tiéu thu oxy. Omecamtiv mecarbil (OM) la mot
chét kich hoat myosin tim chon loc 1am tang téc d6 dich chuyén myosin sang trang thai tao lwc lién két manh
v&i actin va lam tang thoi gian tdng mau tam thu (SET) ma khong lam tang nhip tim hodc MVO2[5]. Nagy va
cong sw[72] phat hién ra réng OM da cai thién lwc dang trwong dé dap trng véi viéc ting sw strc co bép do
tang Ca2+ trong mot nghién ctru thwe nghiém trong phong thi nghiém. Bakkehaug va céng sw[73] da bao cao
sw cai thién vé phan suét tbng mau khi s dung OM trong mé hinh gay HF cap do thiéu mau cuc bd & lon.
Nhiéu thtr nghiém Iam sang I&n da danh gia két qua diéu tri OM & bénh nhan suy tim cap va mén tinh[74]. Mac
di OM khéng cai thién kha nang gang strc sau 20 tuan trong thir nghiém METEORIC-HF, GALACTIC-HF da
chon ngau nhién 8256 bénh nhan cé phan suét tdng mau gidm st dung OM (st dung liéu dwoc hwéng dan
duwgc dong hoc 1a 25 mg, 37,5 mg hodc 50 mg hai lAn mét ngay) hodc gid dwoc va nhan thay ty 1é bién cb suy
tim hodc t&r vong do nguy&n nhan tim mach thap hon (twong &ng la 37% so v&i 39%)[74,75]. Thir nghiém
ATOMIC-AHF danh gia chuyén biét OM trong suy tim cap va nhan thdy sw cai thién tinh trang kho thé phu
thudc vao liéu lwong[76].

Bang 2: Trién vong diéu tri choang tim

Treatment

Pathophysiology and benefits

Study population

Main results

Adrecizumab
ACCOST HH!"")

OM ATOMIC
HFI7475]

iDPP3

Istaroxime SEISMIC
triall7?]

Endovascular chelation of adrenomedullin
to enhance its vascular and myocardial
protective effects

Cardiac myosin activator. Increases
systolic ejection time and inotropism
without increasing MVO,

Increased DPP3 found in CS DPP3
injection in murine models induces
myocardial depression Murine model of
isuprel induced heart failure, injection of
iDPP3 resolve cardiac function

Positive stimulation of SERCA Ca®*
re-uptake and Na/K ATPase plasmatic
membrane pump Increases inotropism and
lusitropism without increased heart rate.

CS defined as low SBP + clinical pulmonary
congestion + organ dysfunction (lactate,
oliguria, altered mental status, clammy skin
and limbs) Exclusion criteria: cardiac arrest
with CPR =60 min, sustained bradycardia or
tachycardia.

Elevated BNP/NTBNP and reduced LVEF and
dyspnea refractory to IV loop diuretics
Exclusion criteria: eGFR <20 mL/min/m?,
stenotic valvular disease, recent AMI (<30
day), uncontrolled blood pressure

Pre-clinical studies only

SCAI stage B pre-CS: acute HF + LVEF
<40% + SBP <75-90 mmHg Exclusion
criteria: recent AMI < 3 months; IV drugs;
venous lactate >2 mmol/L; eGFR

<30 mlL/min/m?; Tp® >38 °C; recent stroke.

On day-30, number of days free from any
CV support (vasopressor, inotropes,
mechanical circulatory support) Failed to
improve CV support free survival days.

Primary outcome: dyspnea relief after OM
infusion vs. placebo. Only the highest
dose (targeting blood concentration =
310 ng/mL) improved dyspnea relief at
48 h

Primary outcome: AUC of SBP along the
first 6 h of infusion was significantly
higher in the Istaroxime group TTE ACO
improvement: +0.2 L/min/m? Adverse
events: nausea, vomiting

ACO: Bién thién cung lwong tim; AMI: Nhdi mau co tim cdp; AUC: Dién tich dudi dwong cong; BNP: Natriuretic peptide & n&o; CPR:
Hbi strc tim phdi; CS: Choang tim; CV: Tim mach; eGFR: D6 loc cau than; iDPP3: Chét (rc ché Dipeptidyl peptidase 3; IV: truyén tinh
mach; LVEF: Phan suét tbng mau that trai; MVO2: Mrc tiéu thu oxy cla co tim; NTBNP: N-terminal pro B-type natriuretic peptide; OM:
Omecamtiv mecarbil; SBP: Huyét &p tam thu; SCAI: Hiép hdi Chup va Can thiép Tim mach; SERCA: Mang luéi co twong chét canxi
ATPase; Tp: Nhiét do; TTE: Siéu am tim qua thanh ngwc.

Gan day, dipeptidyl peptidase 3 (DPP3) da dwoc dé xuat nhw mét dau 4n sinh hoc méi trong choang tim[77].

DPP3 la mét metallopeptidase lién quan dén sy phan cat clia cac protein nhuw angiotensin Il (ATII). Deniau va
cong suw[78]. gan day da bao cao réng DPP3 khong chi 1a mdt dau &n sinh hoc ma quan trong hon con la mét
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tac nhan nguyén nhan gay (rc ché co tim va cé thé dai dién cho mo6t muc tiéu vé sinh hoc trong choang tim.
Trong mét mé hinh chuédt gay HF do isoproterenol, procizumab - chat trc ché DPP3 da phuc hdi huyét dong vé
binh thwdng trong khi truyén DPP3 gay tac dung co co am tinh & nhirng con chuédt khée manh. Trong moét
nghién clru tién 1am sang truéc day, truyén DPP3 chi anh huwdng dén huyét dong & nhirng con chudt dwoc
truyén ATIIl. Chét trc ché DPP3 va kha nang diéu tri ctia né sé dwoc quan tam trong nhitng ndm téi trong khi
co ché cai thién chirc ndng co tim van chwa dwoc biét rd.

Istaroxime, mot phan t& méi nhdm muc tiéu vao ca téng strc bép co tim (kich hoat bom Na+/K+ ATPase) va
thw gidn tam trwong (thdng qua tai hap thu Ca2+ thoi ky tam trwong trong SERCA), da dwoc quan tam. Cac
m6 hinh déng vat da xac nhan co ché dugc wa thich nay véi tac dung giam tai tim va tang strc co bop co tim
phu thudc vao liéu trong khi khéng bi tdng nhip tim. Thir nghiém HORIZON-HF da danh gia tac dung cua
istaroxime trong mét thtr nghiém ngau nhién cé dbi chirng & nhitng bénh nhan nhap vién vi suy tim cap tinh
khéng cé sbc: khong gibng nhw dobutamine hodc milrinone, thudc nay cho thay lam giam nhip tim, rat ngan
khoang QTC va khéng cé hiéu (rng nao c6 kha nang gay réi loan nh|p[79] Thir nghiém SEISMIC g|a| doan I
gan day da xac nhan tinh an toan va hiéu qua cla istaroxime trong dan sb tién choang tim [80]. Can c6 nhiéu
nghién ctvu hon niva dé trién khai istaroxime trong thwc hanh 1am sang.

Twong tw, truyén ATIl da duwoc dé xuét trong choang tim tro. Trong VA ECMO, ty 1& dang k& mau di tat qua
phdi gop phan gay ra tinh trang thiéu hut ATII[81]. M6t tdng quan hé thdng da bao cdo rang ATII da cai thién
huyét ap tdm thu va cung lwong tim & 38 bénh nhan choang tim ho&c ngirng tim[81]. Trong thir nghiém ATHOS-
3, ATII tdng huyét ap mot cach hiéu qua & bénh nhan sbc c6 gidn mach khéng dap (ng véi liéu cao thube van
mach théng thudng[82]. Osterman va cong sw[83]. bdo cao thém rang ndm bénh nhan bi rdi loan chirc néng
co tim do nhiém tring can VA ECMO d3 cai thién huyét ddng sau khi truyén ATIl. Tuy nhién, truyén ATII van
con gay tranh cai vi tac dung tién ddéng mau ctia né cé thé gay ganh ndng cho két cudc & bénh nhan tim
mach[84]. Can nhiéu nghién ctu hon dé hé tro' thwe hanh [am sang.

Kiém soat than nhiét da dwoc dé xuét vi cé thé cai thién két cudc trong nglrng tim. Tuy nhién, so sanh ngau
nhién ha than nhiét v&i than nhiét binh thwong khéng cai thién ty 1& séng con va hau qua than kinh & thoi diém
6 thang sau ngirng tim. Ha than nhiét nhe cé thé mang lai lgi ich cho bénh nhan choang tim hay khéng da dwoc
danh gia trong thir nghiém SHOCK COOL[85]. Trong RCT nay lién quan dén 40 bénh nhan choang tim sau MI,
ha than nhiét diéu tri nhe khéng cho thay hiéu qua c6 loi déi véi chi sb lwc co tim sau 24 gie. Cling nhw nhirng
két qua nay, HYPO ECMO da so sanh ngau nhién ha than nhiét sém vira phéi (33-34 °C; n=168) trong 24 gid
v&i than nhiét binh thworng (36—-37 °C; n=166) va khong tim thay sw cai thién cé y nghia nao trong 30 ngay
sbng sét, mac du da c6 nhirng bao cdo cho thay réng ha than nhiét trong ECMO c6 thé dwoc thyc hién an toan
ma khong lam tang bat ky ty 1& bién chirng nao (vi du: ty 1&é chady mau)[86]. Hién tai khéng cé bang chirng hé
tro ha than nhiét trong choéng tim.

Kéet luan

Ngoai diéu tri catecholamine, chi c6 mét vai thay déi dwoc béo céo trong tri liéu y khoa déi véi choang tim
trong hon thap ky qua.

Dobutamine nén dwoc xem xét dau tién dé phuc héi CO. Thube van mach (norepinephrine) sau dé cé thé dwoc
st dung dé phuc héi ap lwc twdi mau ndi tang véi muc tiéu MAP > 65 mmHg. Khi MAP thap, nén dung déng
thoi dobutamine va norepinephrine. Déi véi choang tim lién quan dén that phai, thudc tang co bép cé tac dung
gidm hau tai RV c6 thé xem xét st dung (milrinone, levosimendan). Déi véi TTS, truwdc tién cac bac silam sang
nén can nhac s dung tri liéu khéng ding catecholamine dwa trén iPDE. Can than trong dbi véi bénh co tim
phi dai tdc nghén vi bat ky sw gia tdng nao vé co bép co im déu cé thé dan dén ting thém LVOTO va lam nang
hon tinh trang huyét ddng. Hinh minh hoa trong tdm (Hinh 2) cung cép tém tat cac phwong phap diéu tri nay.
Trong ky nguyén cla céc thiét bi co hoc, diéu tri y khoa van la nén tdng dé phuc héi co tim. Cac phwong phap
tri liéu mé&i hién van dang dwoc danh gia trong cac thir nghiém dang dwoc thye hién.

TAI LIEU THAM KHAO (Xin xem tai liéu gc)
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Hinh 2. Hinh minh hoa. Pinh nghia, theo déi va diéu tri y khoa ctia CS

Cardiogenic shock

Q SBP 60-90 mmHg or MAP 50-65 mmHg
SCAI AND

o Lactate > 2-5 mmol.L or ALT 200-500 U/L
WIS AND

L Hypotensive and hypoperfusion or treated No drugs/No device or 1 drug/device without hypoperfusionj

g N\

Multimodel cardiac evaluation
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Cardiogenic shock, general rules

derived from AMI

*  Early revascularisation of the culprit artery

* Inotropic drugs (dobutamine) to target effective CO

*  Consider vasopressors to target effective MAP

*  Consider LV unloading (IABP) for mechanical
complications of AMI in bridge to surgery

&
Tako-Tsubo syndrome 3 :6 é Hypertrophic cardiomyopathy
é g - with LV obstruction
*  Cessation of sympathomimetic drugs «  Stop inotropic drugs
*  Consider non-adrenergic inotropic drug * Identify LVOT obstruction
* Identify LVOT obstruction *  B-blockers or verapamil
*  PB-blockers *  Fluid challenge J

ALT: Alanine aminotransferase; AMI: Nhdi mau co tim cép; BPM: Nhip/phut; Cl: Chi s tim;, CMP: Bénh co tim; CO: Cung lvong
tim; CS: choang tim; IABP: Bom béng dong mach chd; LV: Tthat trai; LVOT: Dudng ra that trai; MAP: Ap luc dong mach trung
binh; PCWP: Ap lwc mao mach phéi; PDE3: Phosphodiesterase 3; RAP: Ap Iyc tam nhi phai; SBP: Huyét ap tam thu.
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