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Buwéc dau tién trong viéc quan ly bénh nhan nhéi mau co tim cAp ST chénh lén (STEMI) 1a nhan biét
nhanh chéng, vi loi ich cla liéu phap diéu trj tai twdi mau 1a 16n nhat khi dwoc thwe hién cang sém ngay
sau khi biéu hién triéu chirng:

e Giam dau do thiéu mau cuc bo
e Danh gia tinh trang huyét déng va diéu chinh cac bat thwdng hién hiu
e Tién hanh diéu trj tai twédi mau véi can thiép mach vanh qua da (PCI) ho&c tiéu soi huyét
e Diéu tri chéng huyét khdi d& ngan ngtra huyét khéi tai phat hodc huyét khdi trong stent cép tinh
e Dung thuéc chen beta dé ngan ngtra thiéu mau cuc bd tai phat va loan nhip that de doa tinh mang
Sau do, tiép theo |a viéc bat dau diéu tri tai vién véi cac loai thude khac nhau dé cai thién tién lwong dai han:

Diéu tri khang két tap tiéu cau dé giam nguy co huyét khoi tai phat hoac véi PCI, la huyét
khdi trong stent.

Diéu tri trc ché men chuyé&n dé ngan ngira tai cu truc that trai

Dung statin

Diéu tri khang déng khi co sy hién dién cta huyét khdi that trai hodc rung nhi man tinh dé
ngdn nglra thuyén tac.

Bai nay sé& tém tat cac van dé quan ly sém / cap cru cho bénh nhan STEMI cép tinh va sau d6 huéng
nguoi doc dén mét cudc thdo luan chi tiét hon.

DANH GIA BAN PAU — Danh gia 1am sang & bénh nhan cé kha nang hdi chirng vanh cap (acute coronary
syndrome - ACS) bat dau ngay sau khi b&nh nhan dén Khoa Cép clru va tiép tuc tai cac don vi can thiép.
DPanh gia ban dau bao gdm phan loai va phan tdng nguy co s&m. Dién tam dd (ECG) nén dwoc do trong
vong 10 phut sau khi dén, néu né chwa dwoc cdp clru ngoai vién thye hién. Mot cach tiép can chi tiét dé
danh gia va quan ly bénh nhan ACS tai Khoa Cép ctu dwoc trinh bay dudi day.

Phan loai — M6t danh gia tap trung vao cac biéu hién can giai quyét, theo th tw thm quan trong, diéu dé
cho phép phan loai nhanh chéng dé chan doan va x& tri ban dau:
e Dap rng, dwdng thé, hoé hap va tudn hoan - O nhirng bénh nhan cé ngirng thé hodc nglirng
tim ngirng thé, cac quy trinh hdi stre thich hop phai dwoc tuan theo
e Bang chirng clia gidam twdi mau hé thdng (ha huyét ap, nhip tim nhanh, suy gidam y thic; da

lanh, &m, tai, xanh) — Bién chirng sbc tim ctia nhéi mau co’ tim cip (M) doi héi phai danh gia
va quan ly tich cwec.


https://www.uptodate.com/
https://www.uptodate.com/contents/overview-of-the-acute-management-of-st-elevation-myocardial-infarction/contributors
https://www.uptodate.com/contents/overview-of-the-acute-management-of-st-elevation-myocardial-infarction/contributors
https://www.uptodate.com/contents/overview-of-the-acute-management-of-st-elevation-myocardial-infarction/contributors
https://www.uptodate.com/contents/overview-of-the-acute-management-of-st-elevation-myocardial-infarction/contributors
https://www.uptodate.com/contents/overview-of-the-acute-management-of-st-elevation-myocardial-infarction/contributors

e Suy tim trai v&i tinh trang thiéu oxy - Bénh nhan cé kho thé, thiéu oxy, phu phdi, va / hoac suy
hé hap sap xay ra doi hdi cung cép oxy, 6n dinh dwdng thé, diéu tri loi tiéu va gidam hau tai
ngoai cac phwong phap diéu tri chuan.

e Loan nhip that - nhip nhanh that bén bi trong giai doan quanh nhdi mau phai dwoc diéu tri ngay lap
tirc vi anh hwéng bét lgi clia chung dbi véi cung lwong tim, cé thé 1am trdm trong thém thiéu mau
cuc bd co tim va nguy co tién trién rung that.

Phan tang nguy co sém — Cac phan tich tir mot vai thtr nghiém 1am sang I1&n da thiét [ap mot sé yéu té
tién lwong 1am sang vé két cuc bat loi & nhixng bénh nhan nhdi mau co tim ST chénh 1én (STEMI). Co
nhiéu yéu té tién lwong 1am sang cho cac bac si dwa trén bénh st ban dau, thdm kham lam sang, ECG va
X quang ngwc. V&i tbe dd didu tri tai twdi mau & bénh nhan STEMI, lgi ich 1am sang clia ching trong viéc
ra dwa ra quyét dinh sém tai Khoa Cap ctu thwdng bi han ché. Cac yéu td nay cung cép thong tin tién
lwong tt cé loi sau diéu tri tai twdi mau, tuy nhién, con coé thé cung cip huéng dan vé phwong phéap toi
wu cla diéu tri tai twdi mau.

Cac yéu t6 nguy co cao bao gom I&n tudi, huyét ap thap, nhip tim nhanh, suy tim va Ml thanh
trwéc. Cac thang diém nguy co nhu TIMI, cho phép xac dinh chinh xac nguy co tlr vong tai bénh
vién [17,18],

Bénh nhan cé nguy co cao can mét chién lwoc quan ly tich cwe. Ti wu nhéat 1a chuyén bénh nhan nhanh
chéng dén mét co s& cé kha nang tién hanh can thiép tai twdi mau.

PIEU TRI BAN PAU — Bénh nhan nhdi mau co tim cp ST chénh lén (STEMI) can phai theo ddi lién tuc,
cung cap oxy va dat dwéng truyén tinh mach. Diéu tri nén dwoc bat dau dé gidm dau do thiéu mau cuc
bd, 6n dinh tinh trang huyét dong, va gidm thiéu mau cuc bd trong khi bénh nhan dang dwoc danh gia dé
chi dinh diéu tri tiéu soi huyét hodc can thiép mach vanh qua da tién phat (PCl). Cac liéu phap théng
thworng khac bao gébm gidm lo au, dién tam doé ndi tiép va theo déi huyét ap.

Cung cap oxy — Chung t6i cung cap oxy bd sung cho bénh nhan cé dé bao hoa oxy dong mach dwdi
90%, bénh nhan suy hé hap, bao gébm nhirng nguwdi suy tim hodc cé cac yéu td nguy co cao khac gay
nén tinh trang thiéu oxy mau.

Cung cép oxy & nhirng bénh nhan khéng ¢ tinh trang thiéu oxy khéng dwoc chirng minh 1a c6 loi hay cé
hai nhung cé nhirng bat loi nhw sy khéng thodi mai khi st dung va van dé chi phi.

Mét co sé sinh Iy bénh cho kha nang c6 hai khi bd sung oxy & bénh nhan c6 mirc oxy binh thwéng da
duwoc lam ré [22-24]. Tinh trang tadng oxy, cé thé xay ra vi viéc sk dung oxy cho bénh nhan cé
mirc oxy binh thuwdng, dwoc chirng minh 1a cé tac dung co mach tryc tiép 1&én cac déng mach
vanh [22].

Tiém nang tir viéc s dung liéu phap oxy cao ap da dwoc danh gia trong mét phan tich tdng hop sau nghién
ctu nhd véi 665 nguwdi tham gia cé MI hodc dau that nguwe trAm trong. Trong khi ¢ gidm nguy co' t&r vong
(relative risk 0.58, 95% CI 0.36-0.92), han ché vé phwong phap luan cla cac nghién ctru nay khién ching
khong da dd tin cay dé ching ta cé thé st dung [25].

Tai twéi mau — Phuc hdi nhanh chéng lwu lwong vanh 1a can thiét dé téi wu hoa kha nang ciu sdng té
bao co tim va gidm ty I t& vong (hinh 1) [26]. M&t quyét dinh phai dwoc thuye hién cang sém cang tét |a
viéc diéu trj tai twdi mau sé dwoc thue hién véi tiéu soi huyét hay PCI tién phat.

Can thiép mach vanh qua da — Néu c6 PCI chét lwgng cao, nhiéu thir nghiém ngau nhién da cho
thay gia ting ty 1& sbng con va ty |1& xuat huyét ndi so cling nhw Ml tai phat thAp hon so véi tiéu soi huyét
[27]. Két qua |a, American College of Cardiology Foundation/American Heart Association
guideline vé quan ly STEMI khuyén cao st dung PCI tién phat cho bat ky bénh nhan nao cé
STEMI cép tinh c6 thé dworc tién hanh tha thuat kip thoi [4,5]. Thei gian tién hanh can thiép la ly
twédng voi thoi gian PCI tlr 90 phut tré xubng dbi véi bénh nhan dwoc chuyén dén bénh vién coé kha
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nang PCI hodc 120 phut tré xuéng cho bénh nhan ban dau dén hodc dwoc chuyén dén bénh vién
khéng cé PCI va sau d6 dwoc dwa dén dén mot bénh vién cé kha nang PCI.

Bénh nhan cé triéu chirng dién hinh va kéo dai cung véi sw hién dién cia mot block nhanh trai méi hoac
c6 18 méi duoc coi la du diéu kién dé tién hanh PCI.

Déi v&i bénh nhan dén vién 12 dén 24 gid sau khi khéi phat triéu chirng, tién hanh PCI tién phat 1a
thich hop néu bénh nhan cé suy tim nang, mét én dinh vé mat huyét dong hoac dién hoc hodc cac
triéu chirng thiéu mau cuc b dai dang.

Céac thlr nghiém ngau nhién vé PCl mudn da cho thay cé sy cai thién chirc ndng thét trai nhwng khéng cai
thién két cuc 1am sang chinh. Cach tiép can nay khéng dwoc khuyén céo.

Néu PCI tién phat khéng c6 sén, viéc chuyén bénh nhan dén moét trung tam PCI cé thé cho két cuc tét hon so
Vi diéu tri tiéu soi huyét, mién la thoi gian clra - bong, bao gdm ca thdi gian chuyén dén don vi can thiép, it
hon 90 phut. Yéu cau vé thoi gian clra - bong khé co thé dat dwoc trir khi cé phwong tién chuyén bénh
nhanh va khoang cach twong dbi gan.

Chung téi dé xuat phwong phap tiép can sau day cho bénh nhan STEMI tai cac bénh vién khéng cé kha
nang thwc hién PCI:

e DAbi v&i nhirng bénh nhan dén vién trong vong hai gi¢ sau khi khéi phat triéu chirng, chung téi dé
nghj dung liéu phap tiéu soi huyét va chuyén bénh nhan dén trung tam PCI. Diéu nay gia dinh
rang PCI tién phat khong thé dwoc thue hién trong vong chwa dén 90 phut tai mét trung tam PCI
dia phuong.

e DAbi v&i bénh nhan biéu hién triéu chirng hon 2-3 gi®, ching t6i d& nghi chuyén bénh nhan dé tién
hanh PCI tién phat. Tuy nhién, cé nhi*ng ltic bénh nhan dén vién sau hai gio va PCI khong thé
dworc thye hién trong vong chwa dén 120 phat. Trong trwéng hop nay, can phai thwe hién danh
gia lam sang; liéu phap tiéu soi huyét cé thé thich hop & nhirng bénh nhan dén vién 12 gi¢» sau
khi khé&i phat triéu chirng.

Nhw da néi & trén, tat ca bénh nhan tréi qua PCI tién phat nén dworc diéu tri trwede khi chan doan véi thube
khang déng va thudc khang két tap tiéu cau.

Tiéu soi huyét — American College of Cardiology Foundation/American Heart Association guideline
nam 2013 vé quan ly STEMI khuyén céo s dung liéu phap tiéu soi huyét & bénh nhan khi phat triéu
ching trong vong 12 gi& ma khéng thé dwoc can thiép mach vanh qua da trong vong 120 phdt sau 1an
kham dau tién (bang 2A-B) [4,5]. Khodng thoi gian tir khi dén bénh vién dén khi bat dau dung thudce tiéu soi huyét
nén it hon 30 phut [4,5,28 29].

Diéu tri tiéu sgi huyét néi chung khong cai thién két cuc & nhixng bénh nhan dén vién 12 gio sau khi khoi
phat triéu chirng va do dé khéng dworc chi dinh & nhirng bénh nhan 6n dinh va khéng c6 triéu ching. Tuy
nhién, tiéu soi huyét cé thé dwoc xem xét 18n dén 24 gior sau khi khéi phat triéu chirng néu bénh nhan cé
dau nguc dang dién tién hoac tai phat va PCI khong cé san.

Mbt s6 phac db tiéu soi huyét khac nhau da dwoc danh gia va méi loai thudc cé phac dd, liéu dung wu tién
riéng cua né (bang 3).

Bénh nhan dwoc diéu tri bang liéu phap tiéu soi huyét dwoc hwdng loi tir viéc diéu tri trudc dé voi
clopidogrel nhwng khéng phai 1a thubc (e ché glycoprotein (GP) lib / llla [29].

Chup mach sau tiéu s¢i huyét — Tiéu soi huyét ngay truwde khi tién hanh PCI tién phat, trudc day
duwoc goi la PCI dwgc tao thuan, khdng duwoc khuyén céo.

Viéc st dung "PCl ctru van" cho bénh nhan thiéu mau cuc bd hodc nhdi mau tai phat da dwoc chirng minh
14 tét hon.
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Ph&u thuat bac cau — Phau thuat bac cau chi vanh (CABG) khong thudng xuyén duoc thye hién &
bé&nh nhan STEMI. Céac chi dinh chinh cho CABG khén cép lién quan dén that bai cla tiéu soi huyét hoac
PCI, ho&c bién chirng co hoc quan trong anh hwéng huyét déng.

Loi ich cla tai twéi mau phai dwoc can nhic truwéc sy gia tang ty Ié t&r vong lién quan dén CABG trong ba
dén bay ngay dau tién sau STEMI. Vi vay, néu bénh nhan da 6n dinh, phau thuat nén dwoc tri hodn dé
cho phép co tim héi phuc.

Thuéc — M6t ban tém tét cac thubc thwdng dung duoc liét ké dwdi day.

Liéu phap khang két tap tiéu cau — Liéu phap khang két tap tiéu cau bao gébm aspirin, mét thubc e
ché thu thé P2Y 12, va, & nhitng bénh nhan trai qua PCI tién phat, mot thudc e ché GP lib/llla cé thé cai thién
két cuc.

Diéu tri khang dong — C6 béng chirng manh mé hd tro viéc diéu tri khang dong trong hiu hét cac
trwéng hop STEML. Tuy nhién, c6 rat it bang chirng khuyén céo viéc sir dung mét loai thudc hon céac loai
thuéc khac, mét phan vi né cé nguén gbc tir nhiéu nghién ciru dwoc thwe hién trwdc thei ky diéu tri khang
két tap tiéu cau tich cwec nhw hién nay hodc cac nghién clru mau thudn véi nhau. Viéc lwa chon loai thudc
nao phu thudc vao chién lwvgc didu tri tdng thé cho tirng bénh nhan: liéu phap diéu tri tiéu soi huyét véi
thubc tac dong dac hiéu hay khéng dac hiéu trén fibrin, PCI tién phat hodc khéng tai twdi mau.

Nitrat — Nitroglycerin tinh mach rat hiru ich & nhirng bénh nhan dau ngwc dai dang sau ba vién
nitroglycerin ngam dwéi lwdi, cling nhw & nhixng bénh nhan tang huyét ap hodc suy tim.

Tuy nhién, nitrat phai dwoc str dung than trong hoac tranh trong cac trwd'ng hgp cé kha nang tut
huyét ap hoac cé thé dan dén méat bu huyét dong nghiém trong, chang han nhw nhdi mau théat
phai hodc hep ddng mach chd nghiém trong. Ngoai ra, nitrat chéng chi dinh & nhirng bénh nhan
dwoc dung thubc rc ché phosphodiesterase cho réi loan cuwong dwong (hodc tang ap phdi)
trong vong 24 gid trvdc do.

Morphine — Trong céc trwdng hop nhéi mau co tim cip, nén tranh dung morphine dwédng tinh
mach néu cé thé va danh riéng cho bénh nhan c6 mc d6 dau khéng thé chiu dwng dwoc. Didu nay bat
ngudn t&r mot nghién ctru hdi cvu Ién cho thay viéc st dung né co lién quan dén tac dong bét loi trén
két cuc ctia bénh nhan. Chung t6i dung morphine sulfate tiém tinh mach vai liéu ban dau tir 2 dén 4 mg,
tang dan to 2 dén 8 mg lap lai ttr 5 dén 15 phut.

Trong mét nghién ctru & 57.039 bénh nhan trong CRUSADE Initiative, mdt nghién ctru quan sat
khéng ngau nhién, hdi ciru & bénh nhan c6 hdi chirng vanh cép ST khéng chénh, nhirng ngudi dwoc
diéu tri bang morphine (29.8%) cé nguy co t&r vong cao hon so v&i nhivng ngudi khdng dung
morphine (odds ratio 1.48,95% CI 1.33-1.64) [30].

Mé&c du co ché ma morphine c6 thé lién quan dén gidm ty 1& sbng sét van chwa dwoc hiéu rd, it nhat hai
nghién ctru da lam tang kha ndng no tac déng bang cach can thiép vao tac dung khang két tap tiéu cau
cla cac thube trc ché thu thé P2Y12.

Thuéc chen beta — Thuébc chen beta dwérng udng dwoc siv dung phd bién cho tat ca bénh nhan
khéng cé chdng chi dinh trong STEMI cép tinh [4,5]. Chdng chi dinh bao gbm suy tim, béng ching vé cung
lwong tim th&p, nguy co cao sbc tim, nhip tim cham, block tim hodc bénh dwdng dan khi ting phan ¢ng.

Statin — Liéu phap statin liéu cao nén dwoc bat diu cang sém cang tét & tat ca bénh nhan STEMI.

MI VO1 DPONG MACH VANH BINH THUONG — Tai thoi diém chup mach vanh, cé t&i 7% bénh nhan
nhéi mau co tim cAp ST chénh 1&én khéng c6é tdn thwong mach vanh nghiém trong [50], bao gdm
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khoang 3% nguwoi cé cac déng mach ngoai tdm mac binh thuwdng [51-53]. Ty |1é nay cao hon & nhirng

bénh nhan tré va & phu ni¥ [50]. Co ché tiém tang cé thé dwoc xac dinh & mot sé bénh nhan bao gém co
th&t mach vanh, réi loan ddng mau di truyén hay méc phai, cac déc chat nhuw cocaine, b&nh mach mau
collagen, thuyén téc, viém co tim va bénh vi mach [52]. Ty 1& vang mét tbn thwong nghiém trong hodc cac
déng mach ngoai tam mac binh thwdng ciing cé thé cao hon, mét phan do doc cac biéu hién trén dién tam
dd khoéng chinh xac (twong tng 14 va 9,5%, trong mét téng quan & 1335 bénh nhan) [54].

Bénh co tim lién quan dén stress (bénh co tim takotsubo) la mot héi chirng ngay cang
dwoc bao cao nhiéy hon, thwedng dwoc dac trurng b&i réilloan chirc nang tadm thu
thoang qua cua phan mém va / hoac gitra cua that trai bat chwdc MI, nhwng khéng c6
bénh mach vanh dang ké.

Trong mdt nghién ctru & 323 phu ni tlr 45 tudi tré I1&n dén bénh vién trong hon mdt nam va dwoc chan
doan c6 MI cp tinh (bao gdm troponin tang), 5,9% dap (rng tiéu chuan cda bénh co tim lién quan dén
stress [55].

TOM TAT

e Nhdi mau co tim cip ST chénh 1én (STEMI) la mét trwérng hop cap clru doi héi phai ap dung ddng
thdi nhiéu liéu phap diéu tri. Sau giai doan cip ctu, cac liéu phap khac cé thé can dwoc bat dau.

e Phu ni¥ nén dwoc quan ly twong tw nhw nam giéi. Nhirng bénh nhan khac c6 STEMI c4p tinh,

chang han nhw nguoi Ién tudi va nhivtng ngudi cé M lién quan dén cocaine hoac c¢6 kha nang
huyét khéi trong stent, dwo'c quan ly cé phan khac biét.

e Dbi véi bénh nhan nghi ngd Ml cép tinh cé do bao hoa oxy tr 90% tr& 1&n, chung téi khuyén
cao khong nén dung oxy bd sung (Grade 1B).

Tuy nhién, déi v&i nhirng bénh nhan cé tién s suy tim v&i mirc bdo hda oxy nay, ching téi
xem xét kha nang str dung mét cach hop ly.

Nguyén Phic Thién
Group “Cap nhat kién thaee y khoa”
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GRAPHICS

Rapid overview: Management of acute coronary syndrome (ACS)

Initial assessment:

Consider the diagnosis in patients with chest discomfort, shortness of breath, or other
suggestive symptoms. Women, older adults, and patients with diabetes may have "atypical"
presentations.

Obtain 12 lead ECG within 10 minutes of arrival; repeat every 10 to 15 minutes if initial ECG is
nondiagnostic but clinical suspicion remains high (initial ECG often NOT diagnostic).

1. STEMI: ST segment elevations 21 mm (0.1 mV) in two anatomically contiguous leads
or 22 mm (0.2 mV) in leads V2 and V3 OR new left bundle branch block and presentation
«  consistent with ACS. If ECG suspicious but not diagnostic, consult cardiologist early.

2. Non-STEMI or unstable angina: ST segment depressions or deep T wave inversions
without Q waves or possibly no ECG changes.

* Obtain emergent cardiology consultation for ACS patients with cardiogenic shock, left heart
« failure, or sustained ventricular tachyarrhythmia.

Initial interventions:
Assess and stabilize airway, breathing, and circulation.

Attach cardiac and oxygen saturation monitors; provide supplemental oxygen as needed
to maintain O 2 saturation >90%o. Establish IV access.

Treat sustained ventricular arrhythmia rapidly according to ACLS protocols.

= Give aspirin 325 mg (nonenteric coated) to be chewed and swallowed (unless aortic
dissection is being considered). If oral administration is not feasible, give as rectal
« suppository.

Perform focused history and examination: Look for signs of hemodynamic compromise
and left heart failure; determine baseline neurologic function, particularly if fibrinolytic
. therapy is to be given.

Obtain blood for cardiac biomarkers (troponin preferred), electrolytes, hematocritthemoglobin.
Perform coagulation studies for patients taking anticoagulants or as otherwise indicated (eg,
known coagulopathy).

Give three sublingual nitroglycerin tablets (0.4 mg) one at a time, spaced five minutes apart, or

one aerosol spray under tongue every five minutes for three doses IF patient has persistent

chest discomfort, hypertension, or signs of heart failure AND there is no sign of

hemodynamic compromise (eg, right ventricular infarction) and no use of phosphodiesterase
" inhibitors (eg, for erectile dysfunction); add IV nitroglycerin for persistent symptoms.

Treat left heart failure if present: Give afterload-reducing agent (eg, nitroglycerin sublingual
tablet and/or IV drip at 40 mcg/minute provided no hypotension and no phosphodiesterase
inhibitors [eg, for erectile dysfunction]; titrate drip up quickly based on response); give loop
diuretic (eg, intravenous furosemide); administer noninvasive positive pressure ventilation (eg,
BLPAP) to appropriate patients.

" Give beta blocker (eg, metoprolol tartrate 25 mg orally) IF no signs of heart failure and not at
high risk for heart failure and no signs of hemodynamic compromise, bradycardia, or severe
reactive airway disease. If hypertensive, may initiate beta blocker IV instead (eg, metoprolol




tartrate 5 mg intravenous every five minutes for three doses as tolerated).

Give morphine sulfate (2 to 4 mg slow IV push every 5 to 15 minutes) for unacceptable,
persistent discomfort or anxiety related to myocardial ischemia.

Start 80 mg of atorvastatin as early as possible and preferably before PCI in patients not on
statin. If patient is taking a low to moderate intensity statin, switch to atorvastatin 80 mg.

Acute management STEMI:

Select reperfusion strategy: Primary PCI strongly preferred, especially for patients with
cardiogenic shock, heart failure, late presentation, or contraindications to fibrinolysis. Activate
cardiac catheterization team as indicated. For patients with symptoms of >12 hours,
fibrinolytic therapy is not indicated, but emergent PCIl may be considered, particularly for
patients with evidence of ongoing ischemia or those at high risk of death.

Treat with fibrinolysis if PCI unavailable within 120 minutes of first medical contact,
symptoms <12 hours, and no contraindications.*




Give oral antiplatelet therapy (in addition to aspirin) to all patients:

1. Patients treated with fibrinolytic therapy: Give clopidogrel loading dose 300 mg if age
75 years or less; if age over 75 years, give loading dose of 75 mg.

2. Patients treated with no reperfusion therapy: Give ticagrelor loading dose 180 mg.

3. Patients treated with primary PCI: Give ticagrelor loading dose of 180 mg or prasugrel
loading dose of 60 mg (if no contraindications: prior stroke or TIA, or relative
contraindications for prasugrel such as those age 75 years or older, weight less than 60
kg). For patients at high risk of bleeding or those for whom prasugrel or ticagrelor cannot
be used, we give clopidogrel 600 mg.

Give anticoagulant therapy to all patients:

1. For patients treated with primary PCI, we prefer UFH to bivalirudin. This
recommendation assumes that patients will receive a potent oral antiplatelet agent (ticagrelor
or prasugrel), which we prefer to clopidogrel. For those patients who receive clopidogrel, we
prefer bivalirudin.

Dosing of UFH: Aninitial IV bolus of 50 to 70 units/kg up to a maximum of 5000 units.
Additional heparin may be given in the catheterization laboratory based on the results
of ACT monitoring.

Dosing of bivalirudin: Initial bolus of 0.75 mg/kg IV followed by IV infusion of 1.75
mg/kg per hour; can be discontinued after PCI.

2. For patients treated with fibrinolysis, we prefer enoxaparin for patients not at high
bleeding risk or fondaparinux for those at high bleeding risk. For those patients in whom PCI
is possible or likely after fibrinolytic therapy, UFH is reasonable.

Dosing of enoxaparin
Patients <75 years: Loading dose of 30 mg IV bolus followed by 1 mg/kg
subcutaneously every 12 hours; maximum of 100 mg for the first two
subcutaneous doses. The first subcutaneous dose should be administered with
the 1V bolus.
Dose adjustment for renal impairment (CrCl <30 mL/minute)*: Loading dose of
30mg IV followed by 1 mg/kg subcutaneously every 24 hours. The first
subcutaneous dose should be administered with the IV bolus.
Patients 275 years: No |V loading dose. Administer 0.75 mg/kg subcutaneously
every 12 hours; maximum of 75 mg for the first two doses.
Dose adjustment for renalimpairment (CrCl <30 mL/minute)*: No IV loading
dose. Administer 1 mg/kg subcutaneously every 24 hours.

Supplemental IV bolus dose for patients who will receive PCI after >1 dose of
therapeutic enoxaparin: 0.3 mg/kg if last enoxaparin dose was given 8 to 12 hours
earlier; no supplemental IV dose if last enoxaparin dose was within 8 hours; use
UFH if last enoxaparin dose was more than 12 hours ago.
Dosing of UFH: IV bolus of 60 to 100 units/kg to a maximum of 4000 units, followed
by an IV infusion of 12 units/kg per hour (maximum 1000 units per hour) adjusted to
achieve a goal aPTT of approximately 50 to 70 seconds (1.5 to 2 times control).
Dosing of fondaparinux: 2.5 mg intravenously, followed by 2.5 mg subcutaneously
every 24 hours. This drug should be avoided in CrCl <30 mL/minute.

3. For patients not receiving reperfusion therapy, we use enoxaparin or UFH.




Dosing of enoxaparin: Dose same as for patients treated with fibrinolysis (refer to
section 2 above).

Dosing of UFH: IV bolus of 50 to 70 units/kg to a maximum of 5000 units, followed by
an IV infusion of 12 units/kg per hour adjusted to achieve a goal aPTT of
approximately 50 to 70 seconds (1.5 to 2 times control).

Acute management of unstable angina or non-STEMI:

Give antiplatelet therapy (in addition to aspirin) to all patients:

Y Patients not treated with an invasive approach: Give ticagrelor loading dose 180 mg.
For these patients who are at very high risk (eg, recurrent ischemic discomfort, dynamic
ECG changes, or hemodynamic instability), consider adding a GP llb/llla inhibitor (either
eptifibatide or tirofiban).

2. For patients managed with an invasive approach: Give ticagrelor loading dose of 180
mg'at presentation. Prasugrel loading dose of 60 mg may be used as an alternative if given
after diagnostic coronary angiography.

For patients age 75 years or older, who weigh less than 60 kg, or with past stroke or
tkansient ischemic attack, ticagrelor or clopidogrel are preferred to prasugrel. Clopidogrel
may be given in a dose of 300 to 600 mg, but we prefer 600 mg.

For patients otherwise at high risk for bleeding due to prior hemorrhagic stroke, ongoing
bleedipg, bleeding diathesis, or clinically relevant anemia or thrombocytopenia,
clopidogrel 300 to 600 mg is an option.

For patients treated with an invasive approach and who receive bivalirudin, we do not
recommend routinely giving a GP llb/llla inhibitor; for those patients treated with heparin
and who are troponin-positive, we suggest adding a GP llb/llla inhibitor (either abciximab
or qptifibatide) given after diagnostic angiography. For those undergoing an invasive




approach who are at very high risk (eg, recurrent ischemic discomfort, dynamic ECG
changes, or hemodynamic instability), we consider adding a GP lIb/llla inhibitor prior to
diagnostic angiography (either eptifibatide or tirofiban) or after diagnostic angiography
(abciximab or eptifibatide). Refer to text for dosing.

Give anticoagulant therapy in all patients:

1. For patients undergoing urgent catheterization (within four hours) or those
mahaged with an early invasive strategy (angiography within 4to 48 hours), we use
either heparin or bivalirudin. We prefer initiation of heparin in the emergency department
and a switch to bivalirudin in the catheterization laboratory.

Dosing of UFH: IV bolus of 60 to 70 units/kg to a maximum of 5000 units, followed by
an IV infusion of 12 units/kg per hour adjusted to achieve a goal aPTT of
* approximately 50 to 70 seconds (1.5 to 2 times control).

Dose of bivalirudin: If bivalirudin is given in the emergency department, IV bolus of
. 0.1 mg/kg and an infusion of

0.25 mg/kg per hour before angiography. If PCl is performed, an additional 0.5 mg/kg
bolus is given and the infusion rate is increased to 1.75 mg/kg per hour.
2. For patients receiving a noninvasive approach, we recommend either fondaparinux
or enoxaparin.
Enoxaparin is an alternative to UFH for patients not undergoing an early
invasive approach. No loading dose is necessary. Dosing is 1 mg/kg
subcutaneously every 12 hours. Dose adjustment for renal impairment (CrCl
<30 mL/minute)*: 1 mg/kg subcutaneously every 24 hours.
Fondaparinux: 2.5 mg subcutaneously every 24 hours. This drug should be
avoided in patients with a CrCl <30 mL/minute.

Other important considerations:

Cocaine-related ACS: Give benzodiazepines (eg, lorazepam 2 to 4 mg IV every 15 minutes
* or so) as needed to alleviate symptoms; do NOT give beta blockers.

_ Stop NSAID therapy if possible.

Correct any electrolyte abnormalities, especially hypokalemia and hypomagnesemia, which
" often occur together.

ECG: electrocardiogram; STEMI: ST-elevation myocardial infarction, ST. ST-segment V.
intravenous; ACLS: advanced cardiac life support, BLPAP: bilevel positive airway pressure; PCI:
percutaneous intervention; TIA: transient ischemic attack; UFH: unfractionated heparin; ACT: activated
clotting time; CrCl: creatinine clearance estimated using Cockcroft-Gault equation (a calculator is
available in UpToDate); aPTT: activated partial thromboplastin time; GP: glycoprotein; NSAID:
nonsteroidal antiinflammatory drug.

* Repeated doses of low molecular weight heparin to patients with renal insufficiency may lead to
accumulation and increased risk of bleeding to varying degrees. By contrast, UFH is not dependent
primarily upon renal function for clearance and may be a preferred option for patients with CrCl <20
mL/minute, kidney failure, or receiving dialysis.
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TIMIgrade 3coronary flow is associated with improved survival after
thrombolysis

10

30 day mortality, percent

TIMI 0,1 TIMI 2 TIMI 3

Inthe GUSTO-I trial, the 30-day mortality rate after thrombolysis for acute ST
elevation myocardial infarction varied with the degree of vessel patency
achieved. The mortality was lowest (4.3 percent) in patients with TIMI grade 3
(normal) flow in the infarct-related artery at 90 minutes. Partial restoration of
flow (TIMI grade 2) did not improve outcomes compared to no or or faint flow
(TIMI grade 0 or1).

Data from The GUSTO Investigators. N Engl J Med 1993; 329:673.
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Absolute andrelative contraindications to theuse of thrombolytic therapy in patients with acute ST
elevation myocardial infarction*

|
Absolute contraindications

History of any intracranial hemorrhage

History of ischemic stroke within the preceding three months, with the important exception of
acute ischemic stroke seen within three hours, which may be treated with thrombolytic therapy
Presence of a cerebral vascular malformation or a primary or metastatic intracranial malignancy
Symptoms or signs suggestive of an aortic dissection

A bleeding diathesis or active bleeding, with the exception of menses; thrombolytic therapy may
increase the risk of moderate bleeding, which is offset by the benefits of thrombolysis

Significant closed-head or facial trauma within the preceding three months

Relative contraindications

History of chronic, severe, poorly controlled hypertension or uncontrolled hypertension at
presentiaton (blood pressure >180 mmHg systolic and/or >110 mmHg diastolic; severe
hypertension at presentation can be an absolute contraindication in patients at low risk)

History of ischemic stroke more than three months previously

Dementia

Any known intracranial disease that is not an absolute contraindication
Traumatic or prolonged (>10 min) cardiopulmonary resuscitation

Major surgery within the preceding three weeks

Internal bleeding within the preceding two to four weeks or an active peptic ulcer
Noncompressible vascular punctures

Pregnancy

Current warfarin therapy - the risk of bleeding increases as the INR increases

For streptokinase or anistreplase - a prior exposure (more than five days previously) or allergic
reaction to these drugs

INR: International Normalized Ratio.

* May not be all-inclusive or definitive.

Data from: Antman EM, Anbe DT, Armstrong PW, et al. ACC/AHA guidelines for the management of
patients with ST-elevation myocardial infarction--executive summary: a report of the American College
of Cardiology/American Heart Association Task Force on Practice Guidelines (Writing Committee to
Revise the 1999 Guidelines for the Management of Patients With Acute Myocardial Infarction).
Circulation 2004; 110:588.
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Cooperative cardiovascular project risk model for intracranial hemorrhage with thrombolytic

%
|
Risk
Factors*

Age =75 years

Black race

Female sex

Prior history of stroke

Systolic blood pressure 2160 mmHg

Weight <65 kg for women or <80 kg for men

INR >4 or PT >241

Use of alteplase (versus other thrombolytic agent)

Risk Rate of intracranial hemorrhage,
score percent

Oor1l 0.69

2 1.02

3 1.63

4 2.49

=25 411

* Each risk factor is worth 1 point if present, O points if absent. Points are added to determine the risk score.
9 INR: international normalized ratio; PT: prothrombin time.

Data from Brass LM, Lichtman JH, Wang Y, et al. Intracranial hemorrhage associated with thrombolytic
therapy for elderly patients with acute myocardial infarction: results from the cooperative cardiovascular
project. Stroke 2000; 31:1802.
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Preferred thrombolytic regimens for acute ST elevation myocardial infarction

|
Recommende

Drug Y Advantages and limitations

regimen*

Alteplase | 15 mg bolus | Better outcomes than streptokinase in GUSTO-1 (30-day mortality 6.3
(accelerate| then 0.75 versus 7.3 percent); costlier than streptokinase; more difficult to

d regimen)| Ma’kg administer because of short half-life
(maximum 50
mg)

over 30
minutes

then 0.5
mg/kg
(maximum 35
mg) over the
next 60
minutes

Tenectepl | Single bolus | As effective as alteplase in ASSENT-2 with less noncerebral

ase over five to bleeding and need for transfusion; easier to administer (single bolus

ten seconds | due to longer half-life) both in and out of hospital, these advantages

based upon make tenecteplase the drug of choice in many US hospitals

body weight:
<60 kg: 30

mg

60 to 69 kg:
35mg

70 to 79 kg:
40 mg

80 to 89 kg:

45 mg

>90 kg: 50
mg

Reteplase | 10 units over | Similar outcomes as alteplase but easier to administer

two minutes

then repeat

10 unit

bolus at

30

minutes

Streptokin | 1.5 million Generally a much less costly option than other fibrinolytics but

ase units over 30 | outcomes are inferior. Neutralizing antibodies develop, which can

to 60 minutes | diminish efficacy of subsequent use. Elevated risk of hypersensitivity
reaction with repeated doses. Used extensively outside North
America due to lower cost. (Not available in US or CAN).

* All patients are also given non enteric-coated aspirin 162 to 325 mg and, with alteplase, reteplase,
and tenecteplase, unfractionated heparin as a 60 units/kg bolus (maximum 4000 units) followed by an



intravenous infusion of 12 units/kg per hour (maximum 1000 units per hour) adjusted to target aPTT of
50 to 70 seconds. Heparin has not been definitively shown to improve outcomes with non-fibrin-
specific agents such as streptokinase. However, heparin is recommended with streptokinase in
patients who are at high risk for systemic thromboembolism (large or anterior myocardial infarction,
atrial fibrillation, previous embolus, or known left ventricular thrombus).
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