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Abstract

Guidelines on Management of Acute Myocardial Infarction in Patients Presenting with ST-segment Elevation

Paiboon Chotnoparatpat MD

Acute myocardial infarction (acute MI) management is one of the commonly life-saving clinical practice. More important,
to correctly diagnosis of acute MI is required quickly. The physicians should manage acute MI patients with knowledge and
experience.

Time-competitive management should performed under several evidence-base clinical trial. This article will collect
update clinical trial for acute MI management guideline such as revascularization, prevention of infarct extension and prevention of
left ventricular remodeling. This guideline will review risk stratification and assessment of myocardial ischemia. Hopefully, these

management will reduce mortality and heart failure in acute MI patients.
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3) dasdumsiiamizunsndau iy aansiia
remodeling, aAMSLAA arrhythmic death

4) andumizunsngauliidauiiasiivann ua
imssnwnlvgndas

5) lunarimmadnululawmnma Jautengu
gthadlu high risk w38 low risk laengu high risk A5
revascularization (lN§8458 investigation Su)
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v LA k4 J s < ol d‘ <4
6) avaugithe nanlawlamaisuwauiided
AMzNaLEaae (myocardial ischemia)
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7) WuWanssamweasnla wasllasdiumsiian

windidiezaslsandaniiamlamadounay

mungdnlngues Tsandanilamilasmeidsundu
Wannvasadaam ladinsinuiaathaiiauwau (coronary
atherosclerosis plaque disruption) MiAa thrombus W38
clot RARUNABALEDABENINNUAESIAGEY’ (abrupt total
occlusion) ndhanilavirlanadanataguus uazSudlaled
WliRanduiamedauwsy (myocardial necrosis) Uszaneu
1 lu 4 ﬂaﬁéﬂlﬂiiﬂﬁlﬁﬂmﬂ progressive atherosclerosis
FuapiuszId chronic stable angina dusnnlineiivszid
Rumhanindau

1. ms@ua@"ﬂmﬂlu Emergency Department
Jumauiidhdgluiasquidudiomsitaduaegnda
warnah
1.4. myisalsandriimplemadsunsi
mtaselsaiiands 2 lu 3 criteria fadalUi
1.A.1. Usgigmsidumbaen (history of typical
angina > 30 min)
MIRUELmNENTUUIININUSMATIMTNEN
Ilulndusuaansine dusaewn wunh 30 i audl
varadalue a1n1sau 1y (wiseean ¢ufu aduld
whila melaliazain Sade wuause Wuan Mlanaeieu
5¥3! hatnvnu uazEgeeny  9193zinee
21MS LiRWITaIEa (i
- ndaniiamelaslaifloins (silent myocardial
infarction)
- hladuna wauwmilen uausulale
1.A.2. prsasaendulwiifle
msasranduliiilaiianuddyann GREL)

ST-segment 113 elevation n3ala vlifladald (ST-
r o N 4
segment 9 elevation USUaNNNAMLilawIladl injury) Adu
WV o ‘3’ ar <4 L 1]
T laraslsanauila lasnendauwduwuatiy

Hyperacute phase

& & ' o &y
R wave §UUST ﬂﬂﬂﬁﬂﬁiﬂﬂﬂ?ﬂi&ﬂﬂﬂ'&lﬂﬂﬁuuu

Twave nTauasgauvanly lead iasenuudm
aduLiaMe

Acute phase

ST segment ﬂnzjwuﬁuﬁmuulu leads AN5AU
GhLL‘WLi\'IﬂWiGﬂE]'LIENﬂéIWNLﬁBﬁ"J‘lQGﬂEI
acute inferior wall myocardial infarction ST segment
£@eNGNT) 1 mm. 1 leads 11, 111, AVF
acute anterior wall myocardial infarction ST-segment
@29 2 mm. T chest leads Topwuly lead Hidaiu
2EIUDY 2 leads.

1.A.8. mﬂﬁ'm{uz/m cardiac marker (elevation
of cardiac marker; CK -MB, troponins)

MSURNAULEY cardiac marker USUBNITZAd
nduiiamlamomliiinswdiasasdusznaulumadann
nlunszuadon Faazanawundsnnmsmaraindiuiio
wlaudvanesalag

M5IUARY acute MI (TINNHIMSTNUIIR Uy
AaulWih wu ST elevation 1aiM550HAMIATIVD cardiac
marker tWs1zazmlvtianisarmlunmsiinsilovase
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(8009312 (reperfusion treatment) AIATININMELAD
tutumaiteanlse wazdsafiuanuguusiyaslse (severity)
1.B. msammmsﬁuwﬁmn (relief of pain, breathles-

sness and anxiety)

o YNUEN aspirin 300 mg LAEIUAINEU

o 1%itn morphine 4-8 mg Manaaatdanm

. O2 (2-4 L/min)

e YNUEN beta-blockers W38 1HMINaBARDA

o ¥ nitrates MaviaaLdanm

o Ifiennaauuszanm (tranquillizers)

2. mﬁnmsjﬂw’lu cardiac care unit (CCU)

(early in —hospital care)

2.A. Reperfusion therapy

tghe acute MI A dpalasumsusziiuiilama
wihmssnw laamsilavasndaaila (reperfusion therapy)
als 53mssnwil 2 35da Toenazmeanidan (thrombolytic
drug) visamsvhusaguaenavasadaaala (batloon angio-
plasty)

2.A.1 mslBeazaredudan (thrombolytic drug)

TumsdneSevaesieaudu GISSI, GUSTO-
1, TIMI-4* wyhvaaaidealsfifidudengeay fiden
navan lwaruldlnizivgsiidanmsmeanatagn
ann dnvuthefiveandangaduons  dulu mslden
aranodndan (thrombolytic drug) Walavasadaauas
fidaaluidsandnilanlalalesdissilvsanmsme
284 acute Ml aAUBEAY UALEINITRANDNTINSLAANIL
unsndau

sl thrombolytic drug ‘lutgﬂ)ﬂ acute MI lu
nstigasaluil ;

1. acute MI fidamelu 12 $ala

9. acute MI fihamelu 12-24 7laue wazd
{i9nmsidunihan (ongoing angina)

3. acute MI #iiamelu 12-24 1lusuay
findaiiomladiumihansatieann (large anterior wall
infarction)

4. acute MI damelu 12-24 s uazey
i 75 U

5. acute MI Aitiamalu 24 M lauaziinme

#a@ (onset < 24 hr with cardiogenic shock)
Thrombolytic drug nlieulddoen streptokinase
S998941AD 87 recombinant endogenous plasminogen

activator tissuc plasminogen activator (rt-PA)

2108 (Dosage regimens for AMI)

Streptokinase 1.5 mu 4 100 ml of 5% D/w 38
0.9% saline lulIa1 30-60 Wi

t-PA (altephase) 15mg NNNAaALaaAA bolus M
e 0.75 mg/kg WA 30 WIH auME 0.5 mg/kg U
(&1 60 W (total dosage 100 mg.)

M5l t-PA 989178 heparin NNYapALHBAMAREA
Hlunan 24-48 T

HariIuyainsida) thrombolytic (Contraindication

to thrombolytic drug)

a. ﬁ'aﬁ'mﬁﬁm“ty (absolute contraindications)

Qﬂaﬂﬁﬁuwm'nﬁﬂmmﬁaﬂ (haemorrhagic stroke)

#mziaasan (active bleeding)

naaEan luaiuan (aortic dissection)

- AMzenidanlunsziwie (severe GI bleeding
within the last month)

- gUrsduwianiiamaden (ischemic stroke
within 6 months)

- azinlniniagudiveg (recent major
trauma/surgery /head injury within 3 weeks)

b. FaWinias (relative contraindications)

- mmé’uiaﬁmtjq (uncontrolled systolic BP >

180 mmhg)

MUEN oral anticoagulant therapy

- traumatic resuscitation

I’iﬂﬁUEuLLN (severe liver disease)

@aNaN (pregnancy)

UHALNYAALEaTina Ll (non-compressible

punctures)

A9dEUWE thrombolytic (suspected allergic
reaction to thrombolytic)

- 20NN (hemorrhagic diabetic retino-
pathy)

- AUWI® (transient ischemic attack in preceding

6 month)
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awui lunsld thrombolytic drug

3199 acute MI 'lﬁf%vﬁqm

Idorhiigausd lunmsl¥ thrombolytic drug w3a s
Aaulienimaniinnelaifitasia (contraindication)
Tien thrombolytic #iialuufildlas$fige

19 t-PA nsditnalaen streptokinase

0 -PA dael¥ iv. heparin siadin 24 Fla
7. didaiiumsly thrombolytic drug @rsaege

Musaguuenenanadneninla

2.A.2 mslgen heparin

AI5USMISET heparin laglvnvasaidaad
bolus 60 u/kg laitAy 4000 u. MNGIY infusion 12 u/kg
24-48 %1l laitfiu 1000 u/hr

whwaneg aPTT : 50-70 ms (1.5)

@579 aPTT N0 3, 6, 12, 24 Flwandamsly
heparin

2.B.1 mshuaaguuenavasadaaiila (primary
angioplasty in acute MI)

msvnanaaadaadumadsnuiislumaie
woaadaafigasulufiae acuee M1 vdasmaiiaons
wanaLan (perfusion rate) 16l 95 % tiiwurumsly - PA #i
A 90 Wi 16 81 %°  wanminiigiheildiumahusagy
PeENRaDALEANI 3 (balloon angioplasty) RiiansIMIAIE
vagninsldmazaneds@an (thrombolytic) SMMIEAT)
mstiendaniiavlamelmi (reinfarction) aaay uadaide

289M15 angioplasty Aa biaansamlulsawenunamly

dauuzinlumsrivasguusevaaniian (recommendation
for angioplasty)
1. ﬁﬂmﬁmdz cardiogenic shock
2. gtheiidaumsly thrombolytic drug
3. Tsswenuiafiiifuhusaguuentmasadaatiale
fsnansavnlamelu 90 Wt
NN9WY primary percutanous coronary intervention
e il stent asldnazarsindadaniioangndi
glycoprotein IIb/Illa (GP 1lb/1lla antagonists)7
2.8.2. migiialagmsyeevaanidaniila
(RESCUE PCI)"°
wlunsailfenazmsandaoudlaildua (after

failed thrombolytic in patients with large infarcts)

3. assawilussezusn (Recommendations for
therapies in the acute phase)

yolszanduaamsldminwiiy Acute MI luszae
usn (Acute phase) tialpsfiumstiannzunsndau Fend
gpsld laun aspirin ; beta-blocker, angiotensin converting
enzyme inhibitor (ACEI)

3.1 Aspirin : 150-325 mg (no enteric-coated)

fhemnnedasl@iue aspirin ideudnduen oniiu
fhefiidam wwanszwzams wiadihefidusanszwe
@ANAaa A513eN clopidogrel

3.2 p13l887 Beta-blocker NMaaALHDANID
sutlsymu

A3ld  beta-blocker anaaaldan dmsugithenn
sefliiidadnld wazarsldnmely 24 Hlssusnowste
snandaaTImsmele 15%

Tﬂﬂﬁgmﬂizmﬁl,ﬁ'a

a) aeiu ﬂﬁwmﬁaﬁ'ﬂaﬁnmm (cardiac rupture)

b) anaIMsIunien

¢) aeMILia ventricular arrhythmia

Yavalder beta—blocker (contraindication to beta—
blocker)

1. Sanmadunla < 50 adedau# (heart rate
< 50/min)

2. anueUlaha < 100 un.Us8m (systolic BP < 100
mmhg)

3. heart block

4. acute pulmonary edema

5. NNERDUH® (bronchospasm)

6. ﬁﬂ’]mﬂﬂlﬁ%ﬁﬂ‘l verapamil (previously verapamil

_treatment )

N AT 1D (dosage)
M5 158N beta-blocker NMNVABALEDA USISLALINAN
mMssudsemu aatudsuusth 1w lgmuen beta-blocker uny

m'lunzg'nﬁﬂ*z?v‘a metroprolol, atenolol, timolol.

metroprolol YN \3aaEAAM 5 mg Malu 2 U
NN 5 min, 3 AT
metroprolol Suusemu 50 mg NN 6 BA. melu 1

Ju, @Iy 100 mg 2 ASesaIU
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atenolol yavaaelaaael 5 mg Molu 5 uii
Mnn 5 'Lﬂ‘?l', 2 doses
atenolol  SuUsEmu 50 mg M 12 B, 1Wuna

2 U Mume 50-100 mg IUaras

3.3 mslden ACE-inhibitors
A5l ngn ACE-inh lugihe Acute MI°®
Tunsdieail

1. v‘?ﬂdﬂﬁnﬂxﬁ'ﬂﬂﬂﬂ (congestive heart

failure)

2. vjﬂmné’wmﬁamaéduwﬁw (Anterior wall
MI)

3. fihofiesfindhanilaslame (Previously
infarct)

4. ndudlamlavnu <40 % (Ejection Fraction
< 40 %)

ACE-inh #ilgnumll captopril, enalapril,

ramipril, lisinopril.

ﬁamssﬁﬂum{lﬁmnzjuﬁ |

1. Ms1%en ACE-inh luaa 24 12laausnusa Acute
MI gaaduiinmamieiiataafunsiianzanugy
Tadiash

2. MsUSurwa@sedas ) YSufiay step szazim
5USUBUBERY half life yaaeniiu

] v
=

3. msldenguilarsweneauldsunesigiduay

< .
4 maximal tolerate dose

3.4 Nitrate

nslaeniigasldvanasaidan (iv.) Sald
Uselowd (lFensudsemuliilona) aslden iv. nitrate.
Tunséiaaluil

1. fihe acute MI fifafisnmsutiumien

2. cjﬂmﬁ:ﬁmdzﬁ'ﬂaﬁumm (heart failure)

3. acute anterior wall MI.

aslEmelu 12 Mlususnndaiiaonms Taold
dadafu 24 Flmvdawiuniiiu ddeiianmsEuwy
wihan

3.5 &1 calcium antagonist, magnesium, lidocaine

lafiseTemilumsly

<4

4. m's"s”ﬂm@'ﬂmﬁu mechanical failure

nnevasndaiiamleasfiudusiadn fuania
menlduma Sanduiiamlamennyils amndin
i laduman (pump failure) ?iqs.ul,m
@afinne pump failure sansowdaily 3 ngugie
GermuAnNguLs laun
1) Mild and moderate heart failure
2) Servere heart failure WAT/W38 Acute
pulmonary edema

3) Cardiagenic shock

4.1 Mild and moderate heart f'ailure2
MISNH
- o,
- 1% furosemide ManapaLdaad vin 1-4 #las
- %1 ACE Inh

- 1¥#N nitrates MAViaaALEBRM

4.2 Severe heart failure’

- ey 0,

- T4t furosemide 20-40 mg MNA%ABMFDAG
NN 1-4 Filag

- T#en nitrates Manaaadaad

- Toen inotropic agent Ly dopamine Uaz/v3n
dobutamine NNHADALA DA drip

- hemodynamic assessment

- ventilatory support

- WAIAINIHN revascularization

4.3 Treatment of shock:’
- Tviow 0,
- intra-aortic balloon pump
- inotropic agent N EREIGRTR
- ventilatory support
- hemodynamic assessment

- WTWINIIM revascularization.

5. management of the later in-hospital course
P a 9y 5 4 Vo
fqﬂﬂs:aqﬂﬂmnwssﬂm@ﬂm‘lus:ﬂzu LWDLENNRNTN

fianudsg washmadnn iy Jesdumsiiandails
wlaned wazandenmsme

5.1 risk stratification uasdauadlunisviinisyeny
vaamdannala (revascularization)
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WM sEiuehe acute M ﬁlﬁ%ums%nmswinagi
Tulsawenuaaranansowtengugthedlu 2 ndu @@ high
risk Az low risk 8NTINIIABUBINGN high risk gada
209 lunilailusn aufungy low risk dasmame
25 9 lunilsilusn Fasu Asuen g acute M1 iy

- Y o - o
high risk LWE]ﬂ?iiﬂ?:}']rlﬂﬂﬂ?iﬂ’lﬂ?i’l]ﬁ?ﬂ‘ﬁaE]ﬂLaE]ﬂ‘VI’J‘LQ

(revascularization )
nannNdnsdsegs (high risk) laungihegada
Tudi

- peidszidnauiiawalame (previous history
of infarction)
- vjﬂmﬁﬁqﬁmmsﬁuwﬁmn (persistent angina pain)

- ladanad (congestive heart failure)

>
- W ]

- gtheniindadlawilahauding 40% (ejection
fraction < 40 %)

anueulafiae) (hypotension)
heart block

mechanical defects such 144 VSD, MR

v o e i a [
FdlhﬂV]Nﬂ'ﬂNLaﬂQQWﬂWQIQLﬂuNﬂQQVIjz

risk stratification and indication for revascularization

acute MI

clinical risk assessment

~ I

high risk low risk

| |

coronary angiogram assess LV function and ischemia,

N

low risk

exercise tolerance

/

suitable anatomy and high risk

viable myocardium

!

yes no yes

| NS

revascularise medical treatment

(significant a..gina)

assessment of LV function by echocardiogram

5.2 msdsadiunarsilandlagimdesnaundutiy

(assessment of ischemia by predischarge)

MINIRUMNNEIEa Ui Acute MI Uy i
anuday wnzdthonimsnadaaud bildiumsinm
AINTIMSING Acute M1 90 UAZAATINSMIEITNINAI
Y d' yar ar
diheflasumsinm

FEmsnadau sansenle 2 35 da
1. submaximal exercise test (5-7 days)

2. postdischarge maximal exercise test (14-21 days)

aunaulunisivady
qﬂqﬂﬁm’uaq submaximal exercise test (end points
of submaximal exercise test)

- peak heart ratc 120-130 bpm

70% predicted heart rate

clinical end point 12U angina, dyspnea, hypotension
- EKG end point : ST depression > 2mm, 3-4

consecutive VPC

ﬁaﬂaﬁviwﬁ prognosis mﬂmuﬂﬁ wUana exercise test

- significant ST depression > 1 mm with angina

- ST depression > 3 mm without angina

- Slow ST recovery to normal > 5 min

- anudulaiinandini 20 wualsen (Fall in
systolic BP > 20 mmHg)

- fimsiituees diastolic BP > 15 wa.Uson (Rise
in diastolic BP > 15 mmHg)

- angina with or without ST changes at alow workload
< 6 min

- arrhythmia such as ventricular tachycardia

Postdischarge maximal exercise test

Wumanadauwuy symptom limited test Luiudl
14-21 7u nauia acute M1 logdaslilasuennmsna
IWasvila uwnga19v maximal EST 3-6 weeks 1uUns

predischarge sub~max EST Tomauilu negative

6. Prognosis
o 15
MswennInilsan. e acute M1 saezusniululsawenuna
Htpuednenaluil

- 21> 75 U a0 1mIany 20 %

(WANNAN A IMLINN TN

previously myocardial infarction
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- w¥Nu (DM)
- signs of LV dysfunction (killip classification)
mswennsailsnzad acute M1 szvineglulsawenuna'®
fidousaail
- recurrent ischemia (postinfarction angina)
- infarct extension
- mechanical complication (rupture free wall, VSD,
rupture papillary muscle)
- tachyarrhythmias (sustained VT, late VT,
secondary VF, late VF)
- bradyarrythmias (complete AV block)

7. Rehabilitation
mshmsHuyamz Acute M1 luglthho LV dysfunction
(indicated in patients with significant LV dysfunction)
ifumau’lumsﬂruﬂ msﬁﬂﬁéﬂmﬁw%auumﬁuq
(The process should start as soon as possible. After hospital
admission, and be continued in the succeeding weeks and

months.)

8. ﬂﬁ‘ﬂmﬁ‘uﬂﬁtﬁﬂ?% secondary prevention2

- MQﬂg‘UQ‘vﬁ: (stop smoking)

- anuANANNGUlaAAgS (blood pressure control
in hypertensive patients)

- mmqmzﬁuﬁwma’lmﬁam (optimal glycemic
control in diabetic patients)

- aamsSudsemuanmslasiugs (low animal fat diet)

- Sudssmun aspirin 75-160 mg

- Judszmuen beta —blocker : (all patients if no
contraindications)

- Sudszmugn ACE -inh (continuation of ACE-
inh started on the first day)

- Sudszmuen statin €1 LDL-chol >115 mg%

- Sulszmuen nitrate Tunsdigadionnsiu
wihan

mssnlsananadiamilanmany uwndmsiianug
uardszaumanilunisinm srunsdasniuguacenlald
gU2e 1 Ba0dAINMIMBLTanMIzunIndausrasdy

warseasemle loaadauud e lunsSN e eIna1NTeey
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