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Acute Coronary Syndrome

®—°√æ—π∏å ™—¬æ√À¡ª√– ‘∑∏‘Ï 

π‘¬“¡ 
Acute coronary syndrome (ACS) §◊Õ ¿“«–°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥Õ¬à“ß√ÿπ·√ß ·≈–©—∫æ≈—π ‚¥¬¡’

 “‡Àµÿ®“°°“√ rupture ¢Õß atheromatous plaque ‡ªìπº≈„Àâ‡°‘¥°“√Õÿ¥µ—π À√◊Õ°“√‰À≈‡«’¬π≈¥≈ßÕ¬à“ß√ÿπ·√ß„π 
coronary artery π—Èπ ‚¥¬¡’≈—°…≥–∑“ß§≈‘π‘°‡ªìπ 

1. Unstable angina 

2. Non Q-wave myocardial infarction 

3. Q-wave myocardial infarction (MI) 

æ¬“∏‘°”‡π‘¥ (pathogenesis)
°“√√—°…“‚√§ ACS µâÕßÕ“»—¬§«“¡√Ÿâ·≈–§«“¡‡¢â“„®„π°“√‡°‘¥ thrombus formation ·≈– coronary

plaque pathobiology „πºŸâªÉ«¬∑’Ë¡’ coronary atherosclerosis ®–¡’≈—°…≥– clinical syndrome µ“¡§«“¡
√ÿπ·√ß¢Õß°“√Õÿ¥µ—π„π coronary artery ´÷Ëß®–∑”„Àâ‡°‘¥¿“«–°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥µ“¡¡“„π¢Õ∫‡¢µ¢Õß 
‡ âπ‡≈◊Õ¥

‚¥¬∑—Ë«‰ª·≈â« ACS ‡°‘¥®“°°“√°“√·µ°¢Õß lipid-laden plaque1 ∑’Ë¡’ thin cap  à«π¡“°·≈â« plaque 
‡À≈à“π’È°àÕπ∑’Ë®–·µ° ·≈–‡°‘¥ªí≠À“¢÷Èπ ®–‡ªìπ plaque ∑’Ë‰¡à¡’º≈µàÕ hemodynamic ¢Õß coronary artery2 

‡¡◊ËÕ‡°‘¥ inflammation ¢÷Èπ∑’Ë∫√‘‡«≥ subendothelial area ®–¡’º≈∑”„Àâ plaque ÕàÕπ·Õ≈ß ·≈–™—°π”‰ª Ÿà
°“√·µ° À√◊Õª√‘µ“¡¡“ °√–·  turbulence ·≈– velocity ¢Õß blood flow √à«¡°—∫≈—°…≥–∑“ß°“¬«‘¿“§¢Õß
À≈Õ¥‡≈◊Õ¥ ®–¡’º≈„Àâ°√–· ‡≈◊Õ¥‡°‘¥·√ß°√–·∑° ·≈– shearing force °√–∑”µàÕºπ—ßÀ≈Õ¥‡≈◊Õ¥ ¡’º≈„Àâ
À≈Õ¥‡≈◊Õ¥ª√‘À√◊Õ·µ°µ“¡¡“ 

Superficial erosion ¢Õß plaque °Á‡ªìπÕ’° “‡ÀµÿÀπ÷Ëß∑’Ë∑”„Àâ‡°‘¥ ACS ‰¥â¡“°¢÷Èπ ‚¥¬æ∫«à“ 25%
¢ÕßºŸâªÉ«¬∑’Ë¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫ systemic marker ¢Õß inflammation3 ®–‡°‘¥‡Àµÿ°“√≥åπ’È¢÷Èπ‰¥â §«“¡√ÿπ·√ß 
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·≈–√–¬–‡«≈“¢Õß°“√Õÿ¥µ—π √à«¡°—∫°“√∑’Ë¡’ À√◊Õ‰¡à¡’ collateral circulation ®–‡ªìπµ—«°”Àπ¥≈—°…≥–∑“ß§≈‘π‘° 
¢Õß acute coronary syndrome 

‡¡◊ËÕ plaque ‡°‘¥ rupture À√◊Õ erosion ®–¡’º≈„Àâ‡°√Á¥‡≈◊Õ¥¡“‡°“–°—∫∫√‘‡«≥ à«π¢Õß plaque ∑’Ë
rupture (platelet adhesion) ·≈–‡°‘¥ platelet aggregation µ“¡¡“ ‡°√Á¥‡≈◊Õ¥∑’Ë∂Ÿ°°√–µÿâπ®–°√–µÿâπ√–∫∫
coagulation system ∑”ß“πºà“π fibrinogen cross-links ·≈– thrombin ®π‡°‘¥ thrombus ·≈–°àÕ„Àâ‡°‘¥
°“√Õÿ¥µ—π∫“ß à«π¢Õß coronary artery ́ ÷Ëß®–¡’º≈∑”„Àâ‡°‘¥¿“«– myocardial ischemia ‚¥¬ºŸâªÉ«¬®–¡’Õ“°“√
myocardial ischemia ∑’Ë¬“«π“π°«à“ª°µ‘ À√◊Õ‡°‘¥¢≥–æ—° „π√–¬–π’È®– —ß‡°µ«à“ thrombus ∑’Ë‡°‘¥¢÷Èπ®–‡ªìπ
platelet-rich thrombus ¥—ßπ—Èπ °“√„Àâ¬“ antiplatelet ‡™àπ aspirin ·≈– GP IIb/IIIa receptor inhibitors
®–‰¥âº≈¥’∑’Ë ÿ¥ °“√√—°…“‚¥¬„Àâ fibrinolytic therapy ®–‰¡à‰¥âª√–‚¬™πå ·≈–Õ“®®–‡°‘¥¿“«–°“√‡√àß°“√Õÿ¥µ—π
¢Õß À≈Õ¥‡≈◊Õ¥ºà“π∑“ß°≈‰°¢Õß release clot-bound thrombin ́ ÷Ëß®–¬âÕπ°≈—∫¡“°√–µÿâπ‡°√Á¥‡≈◊Õ¥¡“°¢÷Èπ4,5 

°“√Õÿ¥µ—π¢Õß thrombus µàÕ coronary artery ®–¡’ 2 ≈—°…≥–§◊Õ 

1. °√≥’∑’Ë thrombus Õÿ¥µ—πÀ≈Õ¥‡≈◊Õ¥·∫∫‡ªìπÊ À“¬Ê (Intermittent) Õ“®®–∑”„Àâ‡°‘¥°“√ necrosis
¢Õß myocyte ∑’Ë‰¥â√—∫‡≈◊Õ¥‡≈’È¬ß®“°À≈Õ¥‡≈◊Õ¥∑’ËÕÿ¥µ—π ·≈–®–‡°‘¥¿“«– non-Q-wave MI ¢÷Èπ ∂â“ clot ‡À≈à“ 
π—Èπ¡’¢π“¥„À≠à¢÷Èπ thrombus °ÁÕ“®®–∑”„Àâ‡°‘¥ microemboli À≈ÿ¥‰ª„π microvasculature ¢Õß coronary 
artery ¡’º≈∑”„Àâ‡°‘¥ myocycte necrosis ¡’º≈∑”„Àâ√–¥—∫ cardiac troponin ‡æ‘Ë¡¢÷Èπ®π “¡“√∂µ√«®‰¥â
§«“¡º‘¥ª°µ‘¢Õß microvascular6,7 ∑’Ë‡°‘¥¢÷Èπ ®–∑”„Àâ‡°‘¥ myocardial dysfunction ¢÷Èπ‰¥â ¿“«–Õ◊Ëπ∑’Ë∑”„Àâ 
myocardial ischemia ·≈– minimal necrosis ‰¥â·°à °“√‡°‘¥ intermittent dynamic occlusion ·≈–¿“«–
spasm ∫√‘‡«≥µ”·Àπàß∑’Ë‡°‘¥ thrombus8 

2. ∂â“ thrombus Õÿ¥µ—π coronary artery ‡ªìπ√–¬–‡«≈“π“π¢÷Èπ °Á®–¡’º≈∑”„Àâ‡°‘¥°“√∑”≈“¬¢Õß 
°≈â“¡‡π◊ÈÕÀ—«„®¡“°¢÷Èπ ®π‡°‘¥ Q-wave MI ≈—°…≥–¢Õß clot ∑’Ë∑”„Àâ‡°‘¥ Q-wave MI π’È ®–·µ°µà“ß®“°°“√‡°‘¥ 

 °“√„Àâ fibrinolysis ’ÈËß„πº÷́8π÷ÈË®–¡’ à«πª√–°Õ∫¢Õß thrombin ·≈– fibrin ¡“°¢’
À√◊Õ∑” percutaneous coronary intervention (PCI) „π√–¬–‡«≈“∑’Ë‡√Á«æÕ °Á®– “¡“√∂≈¥¢π“¥¢Õß myocar-
non-Q-wave MI ‚¥¬∑ Ÿâ à¡πªÉ«¬°≈ÿ

dial infarct ‰¥â 

Õ“°“√ ·≈–Õ“°“√· ¥ß (symtoms and signs)
ºŸâªÉ«¬∑’Ë‡°‘¥ acute coronary syndrome  à«π„À≠à·≈â«®–‡°‘¥ ischemic chest pain ´÷Ëß¡’≈—°…≥–

‡©æ“–§◊Õ Õ“°“√‡®Á∫·πàπ∫√‘‡«≥°÷Ëß°≈“ßÀπâ“Õ° À≈—ß°√–¥Ÿ° sternum ·≈–Õ“®®–‡®Á∫√â“«‰ª∑’Ë§Õ, À≈—ß À√◊Õ
·¢π¢â“ß„¥¢â“ßÀπ÷Ëß À√◊Õ Õß¢â“ß ≈—°…≥–¢Õß°“√ª«¥®–‡ªìππ“π, ª«¥µ≈Õ¥‡«≈“ ·≈–¡—°®–‰¡àÀ“¬®“°°“√„Àâ
nitrate Õ¡ ºŸâªÉ«¬¡—°®–¡’Õ“°“√√à«¡Õ¬à“ßÕ◊Ëπ¥â«¬§◊Õ ‡Àß◊ËÕ·µ°, §≈◊Ëπ‰ â, ÕàÕπ‡æ≈’¬, „® —Ëπ, °≈—« Õ“°“√‡®Á∫Àπâ“Õ°
®–§àÕ¬Ê ‡®Á∫¡“°¢÷Èπ ®π‡®Á∫∑’Ë ÿ¥„π‡«≈“À≈“¬π“∑’ „πºŸâªÉ«¬∑’Ë‡§¬¡’Õ“°“√¢Õß angina pectoris ¡“°àÕπ ≈—°…≥–
¢Õß°“√‡®Á∫®–‡À¡◊Õπ°—π ·µàÕ“®®–¡’Õ“°“√√ÿπ·√ß¡“°°«à“ ·≈–‡ªìπÕ¬Ÿàπ“π°«à“ 

ºŸâªÉ«¬ acute MI ª√–¡“≥ 20% ®–‰¡à¡’Õ“°“√‡®Á∫Àπâ“Õ° À√◊Õ¡’≈—°…≥–¢Õß°“√‡®Á∫Àπâ“Õ°‰¡à‡©æ“– 
‡®“–®ß „πºŸâªÉ«¬∑’Ë ŸßÕ“¬ÿÀ√◊Õ‡ªìπ‚√§‡∫“À«“π, ºŸâªÉ«¬À≈—ß°“√ºà“µ—¥„À¡àÊ Õ“®®–‡ªìπ °≈ÿà¡∑’Ë‰¡à¡’ chest pain
‰¥â ·≈–¡“¥â«¬Õ“°“√Õ◊Ëπ‰¥â·°à ‡Àπ◊ËÕ¬ÀÕ∫, À—«„®≈â¡‡À≈«, peripheral, embolization, new mitral regurgita-
tion, syncope, heart block À√◊ÕÕ◊ËπÊ9 
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„πºŸâªÉ«¬ à«πÀπ÷Ëß°Á®–¡“¥â«¬Õ“°“√ cardiac arrest ®“° ventricular tachycardia À√◊Õ ventricular 
fibrillation (VT/VF) ´÷ËßÕ“®®–‡°‘¥¢≥–°àÕπ∂÷ß‚√ßæ¬“∫“≈ À√◊Õ„π‚√ßæ¬“∫“≈ §«“¡‡ ’Ë¬ß®–‡°‘¥ VT/VF ®–
¡“°∑’Ë ÿ¥„π 4 ™—Ë«‚¡ß·√°¢Õß°“√‡°‘¥Õ“°“√ 

¥—ßπ—Èπ„π°“√ resuscitation ºŸâªÉ«¬∑’ËÀ¡¥ µ‘ ·≈–§≈”™’æ®√‰¡à‰¥â µâÕß§‘¥Õ¬Ÿà‡ ¡Õ«à“Õ“®®–‡ªìπºŸâªÉ«¬„π 
°≈ÿà¡ ACS ·≈–æ√âÕ¡∑’Ë®–∑” early defibrillation ∑—π∑’ (√Ÿª∑’Ë 1) 

√Ÿª∑’Ë 1 Õ“°“√π”, ¿“«–·∑√°´âÕπ ·≈–°“√√—°…“ acute myocardial infarction (MI) 

°“√ª√–‡¡‘π¿“«– chest pain
ºŸâªÉ«¬ à«π„À≠à∑’Ë¡’ ACS ¡“∑’ËÀâÕß©ÿ°‡©‘π ·≈–¡’∫“ß à«π‡°‘¥Õ“°“√¢≥–Õ¬Ÿà„π‚√ßæ¬“∫“≈ Õ“°“√∑’Ëπ”°Á 

§◊Õ chest pain ¥—ßπ—Èπ®÷ß‡ªìπÀπâ“∑’Ë¢Õß·æ∑¬å∑’Ë®–·¬°Õ“°“√ chest pain ®“°‚√§À—«„®‚§‚√π“√’π’ÈÕÕ°®“°Õ“°“√
chest pain ®“° “‡ÀµÿÕ◊Ëπ ‚¥¬Õ“»—¬°“√´—°ª√–«—µ‘ ·≈–°“√µ√«® ECG ∑”„Àâ “¡“√∂∫àß∂÷ß§«“¡πà“®–‡ªìπ‚√§
À—«„®‚§‚√π“√’ (coronary artery disease, CAD) ‰¥â (µ“√“ß∑’Ë 1) 

‡¡◊ËÕª√–‡¡‘π‰¥â·≈â««à“ºŸâªÉ«¬¡’§«“¡πà“®–‡ªìπ CAD ¡“°πâÕ¬‡æ’¬ß„¥·≈â« °ÁµâÕß¥ŸµàÕ‰ª∂÷ß§«“¡√ÿπ·√ß
¢Õß chest pain «à“¡’§«“¡√ÿπ·√ß ·≈–Õ“®°àÕ„Àâ‡°‘¥∂÷ß·°à°√√¡À√◊Õ non fatal MI ¡“°‡æ’¬ß„¥ (µ“√“ß∑’Ë 2) 



28 Practical Points in Critical Care

µ“√“ß∑’Ë 1 °“√·∫àßºŸâªÉ«¬∑’Ë¡“¥â«¬ chest pain µ“¡ªí®®—¬‡ ’Ë¬ß∂÷ß§«“¡πà“®–‡ªìπ‚√§À—«„®‚§‚√π“√’ (CAD) µ“¡≈—°…≥– 
∑“ß§≈‘π‘° ·≈– ECG ·√°√—∫ 

High Risk
(>1 ¢âÕµàÕ‰ªπ’È) 

Intermediate Risk 
(‰¡à¡’ High-Risk Features

√à«¡°—∫ 1 ¢âÕµàÕ‰ªπ’È) 

Low Risk (‰¡à¡’ High À√◊Õ
Intermediate-Features 

√à«¡°—∫ 1 ¢âÕµàÕ‰ªπ’È) 

‡§¬‡ªìπ MI À√◊Õ life-threatening 
arrhythmia episode 
‡§¬‡ªìπ CAD 

Õ“°“√ angina ™—¥‡®π„πºŸâªÉ«¬ Õ“¬ÿ
πâÕ¬ 

Possible angina 

Õ“°“√ angina ™—¥‡®π Probable angina „πºŸâªÉ«¬ ŸßÕ“¬ÿ 1 risk factor, ∑’Ë‰¡à„™à‡∫“À«“π 

Dynamic ST-segment change
√à«¡°—∫Õ“°“√·πàπÀπâ“Õ° 

Possible angina
‡∫“À«“π 
risk factors Õ◊ËπÊ 3 Õ¬à“ß 

T-wave inversion < 1 ¡¡. 

Marked T-wave changes „π ST-segment depression < 1 ¡¡ ECG ª°µ‘ 
anterior precordial leads T-wave inversion > 1 ¡¡ (leads

∑’Ë¡’ dominant R waves) 

µ“√“ß∑’Ë 2 ªí®®—¬‡ ’Ë¬ßµàÕ°“√µ“¬ ·≈– nonfatal MI „πºŸâªÉ«¬∑’Ë¡’ chest pain  ß —¬ ischemia

High Risk
(>1 ¢âÕµàÕ‰ªπ’È) 

ischemia 

segment changes > 1 ¡¡ 

Intermediate Risk 

√à«¡°—∫ 1 ¢âÕµàÕ‰ªπ’È) 

π“∑’ ·µàÀ“¬‰ª¢≥–ª√–‡¡‘π 

‰¥â¥â«¬ nitroglycerin 

·≈– angina 

ST-segment depression
< 1 ¡¡ „πÀ≈“¬ lead groups 

Intermediate-Features 
√à«¡°—∫ 1 ¢âÕµàÕ‰ªπ’È) 

‘Ë¡¡“°¢÷Èπ„π§«“¡ 

‡«≈“ 

‡°‘¥ angina 

à à‚√§‡∫“À«“π 

å 
∂÷ß 2 ‡¥◊Õπ°àÕπ¡“ 

1. Õ“°“√ pain §ßÕ¬Ÿàπ“π°«à“ 20 
π“∑’ ‰¡àÀ“¬‰ª‡¡◊ËÕæ—° 

2. Pulmonary edema  “‡Àµÿ®“° 

3. S3 À√◊Õ rales 

4. Hypotension √à«¡°—∫ angina 

5. Angina √à«¡°—∫ dynamic ST-

6. Serum troponin T À√◊Õ I  Ÿß 

(‰¡à¡’ High-Risk Features

1. Õ“°“√ pain §ßÕ¬Ÿàπ“π°«à“ 20

2. Rest angina > 20 π“∑’ À“¬ 

3. Õ“¬ÿ > 65 ªï 

4. Dynamic T-wave changes 

5. Pathological Q waves À√◊Õ 

Low Risk (‰¡à¡’ High À√◊Õ

1. Angina ‡æ
∫àÕ¬, §«“¡√ÿπ·√ß ·≈–√–¬– 

2. Lower activity threshold °àÕπ 

3. 1 risk factor, ‰¡„™

4. New-onset angina > 2  —ª¥“À

5. ECG ª°µ‘ À√◊Õ‰¡à‡ª≈’Ë¬π·ª≈ß 

Risk stratification ®“°°“√µ√«® ECG §√—Èß·√°
ªÉ«¬„π√–¬–·√° ®–‰¡à “¡“√∂∫Õ°‰¥â«à“ „πºŸ‰¥â¥Ÿ·≈º’Ë·æ∑¬å∑ Ë¡“¥â«¬ ACS ®–‡ªìπ unstable angina 

À√◊Õ myocaridal infarction ™π‘¥ Q-wave À√◊Õ non-Q-wave MI ¥—ßπ—Èπ°“√µ—¥ ‘π„®∑’Ë ”§—≠§◊Õ °“√æ‘®“√≥“„Àâ 
repurfusion therapy ®–¢÷Èπ°—∫ ECG ∑’Ëµ√«®æ∫„π√–¬–·√°«à“‡ªìπ·∫∫ ST-segment elevation, ST-seg-
ment depression, non diagnostic ST-segment ·≈– T-wave abnormality 

â ’ªÉ«¬∑Ÿâ
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Initial general measures
„πºŸâªÉ«¬∑’Ë ß —¬«à“‡ªìπ ACS  ¡§«√®–‰¥â√—∫°“√ monitor ∑—π∑’·≈–µàÕ‡π◊ËÕß ¢≥–‡¥’¬«°—π®–µâÕßÕ“»—¬

§«“¡√«¥‡√Á«„π°“√‡°Á∫¢âÕ¡Ÿ≈‡∫ ÈÕßµâπ 
‡æ◊ËÕ∫√√‡∑“Õ“°“√ºŸâªÉ«¬°Á‡ªìπ ‘Ëß∑’Ë®”‡ªìπ‡™àπ‡¥’¬«°—π ‚¥¬Õ“»—¬ (µ“√“ß∑’Ë 3 ·≈–·ºπ¿Ÿ¡‘∑’Ë 1) ®–™à«¬„π·π«∑“ß
°“√ªØ‘∫—µ‘™—¥‡®π¡“°¢÷Èπ 

µ“√“ß∑’Ë 3 Assessment and Treatment to Consider for Patients Who Present with ACS 

◊∑—π∑à«ß∑’ °“√√—°…“‡∫’ËËÕ„Àâ∑—π°—∫°“√√—°…“∑◊Ë√«¥‡√Á«‡æ’ËÕ°“√µ—¥ ‘π„®∑◊ÈÕßµâπ ‡æ◊

’È (‡æ◊ ◊Ë ’ 
recurrent 

°“√¥Ÿ·≈√—°…“‡∫◊ÈÕßµ—π (√À— ™à«¬®” çMONAé) 

°“√√—°…“·∫∫®”‡æ“– 

Primary PCI: √–¬–‡«≈“¡“∂÷ßÀâÕß©ÿ°‡©‘π®π°√–∑—Ëß‡«≈“∑’Ë dilate balloon < 90

Aspirin, clopidogrel (optional) 

Heparin (LMWH) (‚¥¬‡©æ“–√à«¡°—∫ fibrin-specific lytics) 

Beta-blocker ∂â“‰¡à¡’¢âÕÀâ“¡ 

systolic µË”°«à“ 100 ¡¡.ª√Õ∑ ‡§¬‡ªìπ MI) „ÀâÀ≈—ß 24 ™¡. 

°“√ª√–‡¡‘π¢—Èπµâπ 

ë ª√–«—µ‘√«¡∑—Èß AMI inclusions ·≈– fibrinolytic exclusions 

ë Vital signs ·≈–°“√µ√«®√à“ß°“¬∑’Ë ”§—≠¢Õß‚√§À≈Õ¥‡≈◊Õ¥À—«„® 

ë 12-lead ECG, serial ECGs µ“¡¢âÕ∫àß™ ËÕª√–‡¡‘π ST-segment resolution ·≈–‡¡Õ¡
discomfort) 

ë ¿“æ√—ß ’∑√«ßÕ° (§«√‡ªìπ∑à“ upright) 

ë ECG monitoring 

ë Morphine, 2 ∂÷ß 4 ¡° „Àâ´È”‰¥â∑ÿ° 5-10 π“∑’ ‡æ◊ËÕ„Àâ≈¥Õ“°“√ª«¥‰¥âæÕ‡æ’¬ß 

ë ÕÕ° ‘́‡®π, 4 ≈‘µ√/π“∑’; ·≈–„ÀâµàÕ‡π◊ËÕß∂â“ arterial oxygen saturation < 90% 

ë Nitroglycerin, sublingual À√◊Õ spray, µ“¡¥â«¬ IV  ”À√—∫ persistent À√◊Õ recurrent discomfort 

ë Aspirin, 160 ∂÷ß 325 ¡°. (‡§’È¬« À√◊Õ°≈◊π) 

ë √–¬–‡«≈“‡ªÑ“À¡“¬ ”À√—∫ reperfusion therapy 

Fibrinolytic agents: √–¬–‡«≈“¡“∂÷ßÀâÕß©ÿ°‡©‘π®π°√–∑—Ëß‰¥â√—∫¬“ < 30 π“∑’ 

+30 π“∑’ 

Conjunctive therapy (√à«¡°—∫ fibrinolytic agents) 

ë Adjunctive therapies 

IV nitroglycerin ( ”À√—∫ recurrent ischemia, large anterior MI, heart failure, antihypertensive 
effects) 

ë ACE inhibitor (‚¥¬‡©æ“– large anterior wall MI, heart failure ∑’Ë¡’ hypotension §«“¡¥—π 
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EKG 12 lead ‡ªìπ ‘Ëß∑’Ë ”§—≠„π°“√ª√–‡¡‘π ACS „πÀâÕß©ÿ°‡©‘π 

·∫àßºâŸªÉ«¬‡ªìπ 1 „π 3 syndrome ¿“¬„π 10 π“∑’ ∑’Ë¡“∂÷ß 

ª√–‡¡‘π ECG ·√°√—∫ 

new LBBB 

À√◊Õ¡“°°«à“„π°≈àÿ¡‡¥’¬«°—π 

ë LBBB ∑’Ë‡°‘¥¢÷Èπ„À¡à (BBB ∑”„Àâ 

ë 90% ¢ÕßºâŸªÉ«¬∑’Ë¡’ ischemic-type 
chest pain ·≈– ST-segment 

µ√«®æ∫ serum markers ¢Õß 
AMI. 

®–‰¥âª√–‚¬™πå®“°°“√µ√«®
ECG ´È”‡æ◊ËÕ¬◊π¬—π°“√«‘π‘®©—¬ 
AMI ∑’Ë·πàπÕπ 

ë ºâŸªÉ«¬∑’Ë¡’ ST depression „π
early precodial leads ∑’Ë¡’

¬◊π¬—π°“√«‘π‘®©—¬ AMI ∑’Ë·πàπÕπ 

ST-segment elevation À√◊Õ 

ë ST-elevation > 1 ¡¡. „π 2 leads

·ª≈º≈ ST-segment ‰¡à‰¥â) 

elevation ®–‡°‘¥ Q wave À√◊Õ 

ë ºâŸªÉ«¬∑’Ë¡’ hyperacute T wave 

posterior MI ®–‰¥âª√–‚¬™πå‡¡◊ËÕ 

ë Reperfusion therapy 

ë Aspirin 

ë Heparin (∂â“„™â fibrin-specific 
lytics) 

ë beta-blockers 

ë Nitrates µ“¡¢âÕ∫àß™’È 

ST-segment depression/ 

ë ST-depression > 1 ¡¡. 

precordial leads 

ë Dynamic ST-T changes √à«¡ 
°—∫ pain 

High-risk subgroup ∑’Ë¡’
µ“¬ Ÿß: 

recurrent ischemia 

abnormalities 

ë Serum marker release: 

dynamic T-wave inversion: 

ë Marked symmetrical T-wave 

inversion „π multiple 

Õ—µ√“ 

ë Persistent symptoms, 

ë Diffuse À√◊Õ widespread ECG 

ë Depressed LV function 

ë Congestive heart failure 

Positive troponin À√◊Õ CK-MB 

ë Antithrombin therapy √à«¡°—∫ 
heparin 

ë Antiplatelet therapy √à«¡°—∫ 

ë Aspirin 

ë Glycoprotein llb/llla inhibitors 

ë beta-blockers 

Nondiagnostic À√◊Õ 

ECG ª°µ‘ 

ë ST-depression 0.5 ∂÷ß 1.0 ¡¡. 

flattening „π leads ∑’Ë¡’ 

ë ECG ª°µ‘ 

Heterogeneous group: §«√ 

ë Serial ECGs 

ë ST-segment monitoring 

ë Serum cardiac markers 

imaging 

ë Stress echocardiography 

ë T-wave inversion À√◊Õ 

dominant R wave 

ª√–‡¡‘πÕ¬à“ß√«¥‡√Á«‚¥¬ 

ª√–‡¡‘πªí®®—¬‡ ’Ë¬ß‚¥¬ 

ë Perfusion radionuclide 

ë Aspirin

ë °“√√—°…“Õ◊ËπÊ ∑’Ë‡À¡“– ¡

ë ºâŸªÉ«¬∑’Ë¡’ positive serum

markers, ECG ‡ª≈’Ë¬π·ª≈ß, 
À√◊Õ functional study: ¥Ÿ·≈ 
√—°…“·∫∫ high risk 

·ºπ¿Ÿ¡‘∑’Ë 1  ·π«∑“ß°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬ acute coronary syndrome µ“¡Õ“°“√ª√–‡¡‘π ECG ·√°√—∫
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®ÿ¥¡ÿàßÀ¡“¬À≈—°„π°“√√—°…“ºŸâªÉ«¬„π°≈ÿà¡ ACS π’È§◊Õ 

1. ≈¥¢π“¥¢Õß myocardial necrosis „πºŸâªÉ«¬∑’Ë°”≈—ßÕ¬Ÿà„π¿“«– myocardial infarction 

2. ªÑÕß°—π¿“«–·∑√°´âÕπ∑’Ë√ÿπ·√ß‰¥â·°à °“√µ“¬, nonfatal MI, need for urgent revascularization 

3. ∑” rapid defibrillation ‡¡◊ËÕ‡°‘¥ ventricular fibrillation 

Oxygen 
„Àâ„πºŸâªÉ«¬∑ÿ°√“¬∑’Ë¡’Õ“°“√ ischemic type, chest discomfort ·≈–ºŸâªÉ«¬∑’Ë ß —¬®–‡ªìπ ACS ¡’

À≈—°∞“πæ∫«à“ °“√„Àâ oxygen ®– “¡“√∂®–≈¥ ischemic myocardial injury, ≈¥ ST-segment elevation, 
≈¥ morbidity À√◊Õ mortality „πºŸâªÉ«¬ acute MI, ≈¥ infarct size „π√“¬∑’Ë¡’ªí≠À“ oxygen saturation µË”
¡“° ·≈–À√◊Õ muscle fatigue „Àâæ‘®“√≥“ early intubation ·≈– assisted mechanical ventilation10,11 

Nitroglycerin 
¬“„π°≈ÿà¡ nitrate ‡ªìπ endothelium-independent vasodilators ®–¡’ƒ∑∏‘Ï∑’Ë ”§—≠§◊Õ analgesic 

 ”À√—∫ ischemic-type chest discomfort ·≈–¬—ß¡’º≈¥’µàÕ hemodynamic effect ‚¥¬®–¢¬“¬ coronary 
arteries, peripheral arterial bed ·≈– venous capacitance vessels §ÿ≥ ¡∫—µ‘‡À≈à“π’È®–∑”„Àâ‡æ‘Ë¡ myocar-
dial blood flow ®“° coronary vasodilatation ·≈–≈¥ myocardial oxygen demand ∑”„ÀâºŸâªÉ«¬∑’Ë¡’¿“«–
myocardial ischemia ¡’Õ“°“√¥’¢÷Èπ °“√∑’Ë‰¥â√—∫ coronary blood supply ∑’Ë¥’¢÷Èπ‡ªìπº≈„Àâ systolic ·≈–
diastolic function ¢ÕßÀ—«„®∑”ß“π‰¥â¥’¢÷Èπ ·≈–¬—ß‰¥âº≈¢Õß°“√≈¥ ventricular filling pressure, wall stress 
·≈– oxygen consumption √à«¡¥â«¬ 

¥—ßπ—Èπ§«√„Àâ„πºŸâªÉ«¬∑ÿ°√“¬∑’Ë¡’ ischemic type chest pain ¬°‡«âπ·µà«à“ SBP < 90 mmHg ‚¥¬ 
‡√‘Ë¡®“°°“√„Àâ„π form ¢Õß sublingual À√◊Õ aerosol nitroglycemin Àà“ß°—π 5 π“∑’ ‡ªìπ®”π«π 2 §√—Èß ®π
Õ“°“√ pain ¥’¢÷Èπ À√◊Õ blood pressure ≈¥≈ß ∂â“¬—ß‰¡à¥’¢÷Èπ„Àâ‡ª≈’Ë¬π«‘∂’°“√„Àâ‡ªìπ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”·∑π „π
¢π“¥¬“∑’Ë„™â§◊Õ ‡√‘Ë¡„Àâ¬“„π¢π“¥∑’ËµË” 5 ug/min ·≈–‡æ‘Ë¡§√—Èß≈– 5 ug/min ∑ÿ° 3-5 π“∑’ ∂â“„Àâ„π¢π“¥∂÷ß 20 
ug/min ·≈â«¬—ß‰¡àµÕ∫ πÕß¥’„Àâª√—∫¬“‡æ‘Ë¡‡ªìπ§√—Èß≈– 10 ug/min ¢π“¥ Ÿß ÿ¥∑’Ë„Àâ§◊Õ 200 ug/min ‚¥¬ª√—∫ 
¬“∑ÿ° 5 π“∑’®πºŸâªÉ«¬À“¬‡®Á∫Àπâ“Õ°À√◊Õ§«“¡¥—π≈¥≈ß 

¬“„π°≈ÿà¡π’È®–¡’À≈“¬√Ÿª·∫∫ ‰¥â·°à oral form, sublingual form, intravenous form, subcutane-
ous form °“√‡≈◊Õ°„™â°Á¢÷Èπ°—∫¿“«–¢ÕßºŸâªÉ«¬ ∂÷ß·¡â√Ÿª·∫∫°“√„Àâ®–·µ°µà“ß°—π·µàº≈∑“ß hemodynamic
®–§≈â“¬§≈÷ß°—π §«“¡·µ°µà“ß¢Õß°“√µÕ∫ πÕß®–¢÷Èπ°—∫¢π“¥∑’ËºŸâªÉ«¬¥Ÿ¥´÷¡‡¢â“ Ÿà√à“ß°“¬‡¢â“ Ÿà°√–· ‚≈À‘µ 

Morphine 
Ë‡ªìπ myocardial infarction ’§ÿ≥ ¡∫—µ‘≈¥§«“¡‡®Á∫ª«¥‰¥â‡ªìπÕ¬à“ß¥’ ‚¥¬‡©æ“–„πº

„πºŸâªÉ«¬ ACS ∑’Ë‰¥â nitrate ·≈â«¬—ß¡’ pain ‡À≈◊ÕÕ¬Ÿà §«√‰¥â√—∫ morphine πÕ°®“°π’È morphine ¬—ß¡’§ÿ≥ ¡∫—µ‘≈¥ 
vascular congestion „πºŸâªÉ«¬ AMI ‚¥¬≈¥ ventricular preload ˛·≈–§«“¡µâÕß°“√ oxygen ºà“π∑“ß°≈‰° 
venodilation ¥—ßπ—Èπ®÷ß‰¡à§«√„Àâ morphine „πºŸâªÉ«¬∑’Ë¡’ hypovolemia À√◊Õ hypotension 

’Morphine ¡ ŸâªÉ«¬∑
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Aspirin 
„πºŸâªÉ«¬ ACS §«√‰¥â√—∫ aspirin12 ∑ÿ°√“¬ ¬°‡«âπ·µà®–¡’¿“«–¿Ÿ¡‘·æâµàÕ aspirin „π¢π“¥ 160 ∂÷ß

325 mg. ∑—π∑’ ´÷Ëß®– “¡“√∂ÕÕ°ƒ∑∏‘ÏÕ¬à“ß√«¥‡√Á«„π°“√¬—∫¬—Èß°“√ √â“ß thromboxane A2 ´÷Ëß®–≈¥°“√‡°‘¥
coronary reocclusion ·≈–≈¥ recurrent events À≈—ß®“°‰¥â fibrinolytic therapy „πºŸâªÉ«¬∑’Ë‡ªìπ unstable
angina °Á®–‰¥âª√–‚¬™πå®“° aspirin ‡™àπ‡¥’¬«°—π °“√„Àâ aspirin „π form ‡§’È¬«·≈â«°≈◊π®–‰¥âº≈‡√Á«°«à“°“√
°≈◊πª°µ‘ „π°√≥’∑’Ë¡’ intravenous form °ÁÕ“®‡≈◊Õ°„Àâ ‰¥â  à«πºŸâªÉ«¬∑’Ë‰¡à “¡“√∂∑π‰¥â °“√„Àâ aspirin sup-
positories °Á “¡“√∂„Àâ ‰¥âÕ¬à“ßª≈Õ¥¿—¬ 

ST-segment elevation MI 

ºŸâªÉ«¬ ST-segment elevation MI ∑ÿ°√“¬®–µâÕß‰¥â√—∫°“√ª√–‡¡‘πÕ¬à“ß√«¥‡√Á««à“‡À¡“– ¡µàÕ°“√„Àâ 
reperfusion therapy À√◊Õ‰¡à ´÷Ëßªí®®ÿ∫—ππ’È ‰¥â·∫àß«‘∏’°“√√—°…“ÕÕ°‡ªìπ 2 °≈ÿà¡§◊Õ °“√„Àâ fibrinolytic, PCI 
¢≥–‡¥’¬«°—π°Á„Àâ°“√√—°…“Õ◊Ëπ√à«¡¥â«¬ ‚¥¬¡’®ÿ¥¡ÿàßÀ¡“¬ 4 Õ¬à“ß§◊Õ 

1. relief of ischemic pain ‚¥¬„Àâ oxygen, nitroglycenin, intravenous morphine 

2. stabilization of hemodynamic ‚¥¬„™â°“√ª√–‡¡‘π volume status ¢ÕßºŸâªÉ«¬ ·≈– left ventricu-
lar systolic function 

3. reduction of myocardial oxygen demand ‚¥¬„Àâ sedation, ≈¥ pain, ≈¥ heart rate ‚¥¬ 
beta-blocker 

4. maintenane or increase to myocardial perfusion ‚¥¬„Àâ aspirin ·≈–À√◊Õ heparin (5,000-
10,000 U bolus) 

Fibrinolytic therapy 
·æ∑¬å®–„Àâ fibrinolytic agents µàÕºŸâªÉ«¬µâÕßæ‘®“√≥“ indications, contraindications, benefits

·≈– major risks (µ“√“ß∑’Ë 4) °àÕπ∑’Ë®–„Àâ ‚¥¬¬÷¥À≈—°«à“ ºŸâªÉ«¬·µà≈–§π‰¥âª√–‚¬™πå Ÿß ÿ¥ „π¢≥–π’È°“√„Àâ
fibrinolytic therapy ∂◊Õ‡ªìπ standard treatment „πºŸâªÉ«¬ ST-segment elevation MI ‚¥¬¡’®ÿ¥¡ÿàßÀ¡“¬ 
‡æ◊ËÕ≈¥ mortality rate „π√–¬–·√° ·≈–≈¥ infarct size ´÷Ëß®–‡ªìπº≈¥’„π√–¬–¬“«, „π¢≥–∑’Ë°“√„Àâ fibrino-
lytic agents °Á®–¡’§«“¡‡ ’Ë¬ß∑’Ë®–‡°‘¥ bleeding ´÷ËßÕ“®®–‡°‘¥ minor bleeding ‡™àπ hematoma ∑’Ë∫√‘‡«≥
access site ‰ª®π∂÷ß fatal intracerebral hemorrhage ·µà¡’‚Õ°“ ‡°‘¥‰¡à¡“°π—° 

 ‘Ëß ”§—≠∑’Ë ÿ¥Õ’°®ÿ¥Àπ÷Ëß§◊Õ √–¬–‡«≈“∑’Ë®–‡√‘Ë¡„Àâ fibrinolytic therapy ‚¥¬¡’À≈—°«à“ ®–µâÕß„Àâ
fibrinolytic agents „Àâ‡√Á«∑’Ë ÿ¥‡∑à“∑’Ë®– “¡“√∂„Àâ ‰¥â (µ“√“ß∑’Ë 5) ‚¥¬‡©æ“–„π™à«ß 3 ™—Ë«‚¡ß·√°®–‰¥âº≈¥’ 
∑’Ë ÿ¥ ¬‘ Ë¡„Àâ°“√√—°…“™â“‡æ’¬ß„¥ º≈ª√–‚¬™πå∑’Ë‰¥â√—∫°Á®–¬‘ Ë®– “¡“√∂‡ªî¥ Ëß√–¬–‡«≈“‡√‘ Ëß≈¥≈ß ·≈–‚Õ°“ ∑’
À≈Õ¥‡≈◊Õ¥∑’ËÕÿ¥µ—π‡ªìπº≈ ”‡√Á®°Á®–≈¥≈ßµ“¡¡“ ¥—ßπ—Èπ®÷ß¢Õ‡ πÕ·π–«à“ 

1. „πºŸâªÉ«¬∑ÿ°√“¬∑’Ë¡’ ischemic chest pain ·≈– ECG ¡’≈—°…≥– ST-segment elevation MI „π 
√–¬–‡«≈“‰¡à‡°‘π 6 ™—Ë«‚¡ß À≈—ß®“°‡√‘Ë¡‡®Á∫Àπâ“Õ° §«√„Àâ∑ÿ°√“¬∂â“‰¡à¡’¢âÕÀâ“¡ 
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µ“√“ß∑’Ë 4  Fibrinolytic therapy

¢âÕ∫àß™’È 

Ongoing Q-wave infarction >30 π“∑’ ·≈– <12 ™¡. ¡’ ST-segment elevation >1 mV „π >2 
ECG leads 

Chest pain ·≈– ST depression „π anterior precordial leads √à«¡°—∫ imaging test · ¥ß∂÷ß 
posterior LV wall motion abnormality 

ºŸâªÉ«¬ ¡—§√„®√—°…“ 

‰¡à¡’¢âÕÀâ“¡™π‘¥ absolute 

¢âÕÀâ“¡„™â 

°. Absolute 

¡’¿“«–‡≈◊Õ¥ÕÕ° 

‰¥â√—∫°“√ºà“µ—¥„À≠à ¿“¬„π 6  —ª¥“Àå À√◊Õ‰¥â√—∫ arterial puncture „π noncompressible 
area À√◊Õ ‡æ‘Ëß‰¥â√—∫Õÿ∫—µ‘‡Àµÿ 

¡’ª√–«—µ‘‚√§ cerebrovascular disease ∑’Ë¡’Õ“°“√À√◊Õ¡’æ¬“∏‘ ¿“æ„π ¡Õß 

¢. Relative 

¡’ª√–«—µ‘·º≈ peptic ulcer ∑’Ë¬—ß active 

‡§¬‰¥â√—∫¬“ streptokinase „π√–¬–‡«≈“ 6 ‡¥◊Õπ∑’Ëºà“π¡“ (‡©æ“– streptokinase ·≈–

activated plasminogen streptokinase activator complex) 

Cardiogenic shock (¬°‡«âπ‰¡à¡’ urgent angioplasty) 

ª√–«—µ‘‡§¬¡’‡≈◊Õ¥ÕÕ°ßà“¬ 

Cardiopulmonary resuscitation (¢÷Èπ°—∫‡«≈“) 

µ“√“ß∑’Ë 5  ‡ª√’¬∫‡∑’¬∫ fibrinolytic therapy °—∫°“√√—°…“¡“µ√∞“π

‡«≈“∑’Ë‡√‘Ë¡¬“ ®”π«πºŸâªÉ«¬√Õ¥™’«‘µ¡“°¢÷Èπ 

Fibrinolytics µàÕºŸâªÉ«¬ 1000 √“¬∑’Ë√—°…“ 

„π™—Ë«‚¡ß·√° 65 

„π™—Ë«‚¡ß∑’Ë 2 37 

„π™—Ë«‚¡ß∑’Ë 3 29 

√–À«à“ß™—Ë«‚¡ß∑’Ë 3-6 26 

√–À«à“ß™—Ë«‚¡ß∑’Ë 6-12 18 

√–À«à“ß™—Ë«‚¡ß∑’Ë 12-24 9 
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2. „π™à«ß‡«≈“ 6-12 ™—Ë«‚¡ß ∂â“ºŸâªÉ«¬¬—ß¡’ chest pain „π ·≈– ST-segment elevation √à«¡¥â«¬ 
°Á®–¬—ß¡’ª√–‚¬™πå ·µà„πºŸâªÉ«¬∑’Ë‰¡à¡’ chest pain ·≈â« ·≈–À√◊Õ√à«¡°—∫ ECG ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ST-seg-
ment ≈¥≈ß¡“‡°◊Õ∫ª°µ‘ ·≈–‡√‘Ë¡¡’ Q wave ª√“°Ø„Àâ‡ªìπ™—¥‡®π‡ªìπ≈—°…≥– complete infarction ·≈â« „Àâ 
æ‘®“√≥“‡ªìπ√“¬Ê ‰ª ‡æ√“–Õ“®®–‰¡à‰¥âª√–‚¬™πå‡∑à“∑’ Ë®–Ë§«√ ®–µâÕßæ‘®“√≥“ risk-benefit „Àâ¥’°àÕπ∑’
µ—¥ ‘π„®„Àâ°“√√—°…“ 

3. „π√“¬∑’Ë¡’ chest pain ¡“°°«à“ 12 ™—Ë«‚¡ß‰ª·≈â« ∂â“¬—ß¡’ chest pain ‡À≈◊ÕÕ¬Ÿà·≈– ECG ¬—ß¡’
°“√‡ª≈’Ë¬π·ª≈ß ®–µâÕßæ‘®“√≥“Õ¬à“ß√Õ∫§Õ∫«à“ chest pain π—Èπ®–‡ªìπ ischemic chest pain À√◊Õ‰¡à ∂â“
„™à°Á®–æ‘®“√≥“„Àâ·µà ‘Ëß∑’ËµâÕß®”‰«â§◊Õ „π∑—Ë«Ê ‰ª·≈â« ®–‰¡à·π–π” fibrinolytic therapy „πºŸâªÉ«¬∑’Ë¡’Õ“°“√ 
¡“°°«à“ 12 ™—Ë«‚¡ß‰ª·≈â« 

™π‘¥¢Õß fibrinolytic therapy 
fibrinolytic µâ«·√°∑’Ë¡’°“√„™âÕ¬à“ß·æ√àÀ≈“¬§◊Õ streptokinase À≈—ß®“°π—Èπ®÷ß¡’ tissue plasmino-

gen activator (TPA) ´÷Ëß‡ªìπ fibrinolytic µ—«∑’Ë ÕßÕÕ°¡“®”Àπà“¬ ¢≥–π’È„πª√–‡∑»‰∑¬¡’‡æ’¬ß 2 ™π‘¥‡∑à“π—Èπ
∑’Ë¡’®”Àπà“¬ fibrinolytic ∑—Èß Õßµ—«¡’§ÿ≥ ¡∫—µ‘·µ°µà“ß°—π ‡™àπ clot specific, half-life ¥—ßπ—Èπ«‘∏’°“√„Àâ¬“®÷ß¡’
§«“¡·µ°µà“ß°—π ´÷ËßµâÕß»÷°…“√“¬≈–‡Õ’¬¥Õ¬à“ß¥’°àÕπ∑’Ë®–„Àâ 

¡’°“√«‘®—¬À≈“¬§√—Èß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈√–À«à“ß¬“∑—Èß 2 µ—«π’È ‡™àπ GISI2, ISIS-3, GUSTO-1 æ∫«à“ 
TPA  “¡“√∂‡ªî¥À≈Õ¥‡≈◊Õ¥‰¥â‡√Á«°«à“ ·≈–¥’°«à“„π·ßà mortality rate „π√–¬–‡«≈“ 1 ‡¥◊ÕπÕ—µ√“µ“¬®–πâÕ¬°«à“ 
streptokinase ª√–¡“≥ 1% „π¢≥–∑’Ë TPA Õ“®®–¡’ risk ¢Õß intracranial bleeding  Ÿß°«à“ streptokinase
‡≈Á°πâÕ¬ ¥—ßπ—Èπ„π°“√‡≈◊Õ°„Àâ¬“∑—Èß 2 ™π‘¥π’È §«√æ‘®“√≥“∂÷ß„π·ßà risk-benefit ·≈– cost effectiveness √à«¡ 
¥â«¬13,14,15 

„πªí®®ÿ∫—π‰¥â¡’°“√æ—≤π“¬“ fibrinolytic ™π‘¥„À¡àÕÕ°®”Àπà“¬ ·≈–∑”°“√«‘®—¬„πµà“ßª√–‡∑»Õ’°À≈“¬ 
™π‘¥ ‚¥¬∑’Ë¬“™π‘¥„À¡àπ’È®–¡’§ÿ≥ ¡∫—µ‘„π°“√‡°‘¥ immunogenicity πâÕ¬°«à“ ÕÕ°ƒ∑∏‘Ï‰¥â‡√Á«¢÷Èπ, «‘∏’°“√∫√‘À“√ 
¬“ßà“¬¢÷Èπ, dose ∑’Ë„Àâ ‰¡àµâÕß§”π«π¡“° ·≈–¬—ß¡’ƒ∑∏‘Ï fibrin specific ¡“°¢÷Èπ µ—«Õ¬à“ß¢Õß fibrinolytic ™π‘¥
„À¡àÊ ‰¥â·°à Reteplase (rPA), Saruplase, Tenecteplase, Lanoteplase (nPA), Staphylokinase ´÷Ëß„π
Õπ“§µÕ—π„°≈âπ’È ¬“™π‘¥„À¡à‡À≈à“π’È®–¡’®”Àπà“¬„πª√–‡∑»‰∑¬ ·≈–Õ“®¡“∑¥·∑π¬“∑’Ë¡’Õ¬Ÿà„πªí®®ÿ∫—π 

Heparin and fibrinolytic therapy 
Fibrinolytic drug ∑’Ë¡’„πª√–‡∑»‰∑¬·≈–‡ªìπ∑’Ëπ‘¬¡§◊Õ Streptokinase ·≈– TPA ¬“ TPA ®–¡’

haft life ¢Õß¬“ —Èπ¥—ßπ—Èπ®÷ß®–µâÕß„Àâ heparin √à«¡¥â«¬µàÕ‰ªÕ¬à“ßµË” 3 «—π  à«π streptokinase ®–¡’§à“ half-
life ¢Õß¬“¬“«°«à“ „π√–¬–·√°π—Èπ¬—ß‰¡à¡’À≈—°∞“π«à“°“√„Àâ heparin √à«¡¥â«¬®–¡’ª√–‚¬™πåµàÕºŸâªÉ«¬¡“°¢÷Èπ 
·µà‡¡◊ËÕ¡’°“√»÷°…“‡æ‘Ë¡¢÷Èπ ∑”„Àâæ∫«à“°“√„Àâ heparin ®–≈¥‚Õ°“ ‡°‘¥ reinfarction ·≈– reocclusion ¢Õß
‡ âπ‡≈◊Õ¥∑’Ë‡ªî¥‰¥â¥’·≈â«„π‚√ßæ¬“∫“ß≈ß‰¥â ¥—ßπ—Èπ®÷ß ¡§«√∑’Ë®–„Àâ heparin √à«¡¥â«¬Õ¬à“ßµË” 5 «—πÀ≈—ß‰¥â strep-
tokinase 

°“√„Àâ low molecular weight heparin °Á®– “¡“√∂„Àâ∑¥·∑π unfractionated heparin ‰¥â‡™àπ 
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°—π „π°“√»÷°…“ The Safety and Efficacy of Subcutaneous Enoxaparin and Streptokinase in Patients 
presenting Acute Myocardial Infarction (AMI-SK) ∑’Ë‰¥â»÷°…“∂÷ß°“√„Àâ enoxaparin √à«¡‰ª streptokinase 
„πºŸâªÉ«¬∑’Ë‡ªìπ acute ST elevation MI ‚¥¬„Àâ loading dose ¢Õß enoxaparin æ√âÕ¡°—∫ streptokinase
·≈–„ÀâµàÕÕ’° 5-8 «—π °Á π—∫ πÿπ¢âÕ§«“¡¢â“ß∫π ¥—ßπ—Èπ®÷ß¢Õ·π–π”„Àâ heparin √à«¡¥â«¬„π°“√„Àâ fibrinolytic
therapy ‚¥¬„Àâ∑—π∑’·≈–„ÀâµàÕÕ¬à“ßπâÕ¬ 5 «—π 

Percutaneous coronary intervention in acute MI (PCI) 
PCI ‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß ”À√—∫ºŸâªÉ«¬„π°≈ÿà¡ ST-segment elevation MI ‚¥¬¡’À≈—°∞“π™—¥‡®π«à“

‰¥âº≈¥’°«à“ fibrinolytic therapy „π°“√‡ªî¥À≈Õ¥‡≈◊Õ¥, °“√≈¥ reocclusion, postinfarction ischemia, short 
term mortality rate, stroke rate (GUSTO-IIB)16,17 „πºŸâªÉ«¬∑’Ë¡’Õ“°“√√ÿπ·√ß¢≥–·√°√—∫ (Killip class 3-4)
°“√∑” PCI ª√–‚¬™πå¡“°°«à“ fibrinolytic therapy „π¢≥–∑’ËºŸâªÉ«¬∑’ËÕ“°“√‰¡à√ÿπ·√ß¡“° (Killip class 1-2)
ª√–‚¬™πå„π·ßà mortality ®–‰¡à™—¥‡®π „π°√≥’∑’ËºŸâªÉ«¬¡“¥â«¬ cardiogenic shock §«√®–√’∫∑” PCI ‡æ√“– 
®–¡’ª√–‚¬™πå„π·ßà≈¥ mortality rate ‰¥âÕ¬à“ß™—¥‡®π 

ªí≠À“¢Õß PCI „πªí®®ÿ∫—π°Á§◊Õ ®–µâÕß¡’‚√ßæ¬“∫“≈∑’Ë¡’‡§√◊ËÕß cardiac catherization ·≈–∑’¡
·æ∑¬å·≈–æ¬“∫“≈∑’Ë™”π“≠„π¥â“ππ’È ·≈–®–µâÕß “¡“√∂„Àâ∫√‘°“√ PCI ‰¥âÕ¬à“ß√«¥‡√Á«∑—π∑’ ‡¡◊ËÕºŸâªÉ«¬¡“∂÷ß
‚√ßæ¬“∫“≈ ‚¥¬¡’√–¬–‡«≈“ Door-to-Balloon time πâÕ¬°«à“ 90 π“∑’ ´÷Ëß„π°“√∑”®√‘ßÊ π—Èπ ‚√ßæ¬“∫“≈∑’Ë

Ë«‚¡ß Õ“®®–‡ªìπªí≠À“‰¥â ¥—ßπ—‰¡à “¡“√∂®—¥∑’¡·æ∑¬å ·≈–æ¬“∫“≈ standby ‰«âµ≈Õ¥ 24 ™— Èπ®÷ß§«√ 
æ‘®“√≥“§«“¡‡À¡“– ¡ ‚¥¬‡©æ“–∑“ß¥â“π‡«≈“∑’Ë‡√“µâÕß°“√√–¬–‡«≈“„Àâ —Èπ∑’Ë ÿ¥ 

Combination therapy 
®“°‡Àµÿº≈∑’Ëæ∫«à“À≈Õ¥‡≈◊Õ¥∑’ËÕÿ¥µ—π√–¬–·√°π—Èπ ®–ª√–°Õ∫¥â«¬ thrombus ∑’Ë¡’ à«πª√–°Õ∫¢Õß

platelet ‡ªìπ®”π«π¡“° °“√„Àâ fibrinolytic ¡’º≈∑”„Àâ platelet ·≈– thrombin  —¡º— °—∫ à«πª√–°Õ∫¢Õß
π÷ÈË°√–µ’Ëß®–‡ªìπ«ß®√∑÷Èπ÷‚≈À‘µ„π°√–· ‚≈À‘µ¡“°¢

¥—ßπ—Èπ¬“„π°≈ÿà¡ antiplatelet ´÷Ëß¡’§«“¡®”‡ªìπ¡“°‡æ◊ËÕ¢—¥¢«“ß°≈‰°π’È 
´ ÿâπ„Àâ activation platelet ·≈–‡°‘¥ platelet deposition ¡“°¢

¬“ antiplatelet °≈ÿà¡„À¡à∑’ËπÕ°‡Àπ◊Õ‰ª®“° aspirin Õ“®®–‡ªìπÕ’°∑“ß‡≈◊Õ°„À¡à∑’Ë®–∑”„Àâ°≈‰°°“√
¢—¥¢«“ß°“√∑”ß“π¢Õß platelet ‰¥â¥’¢÷Èπ ‚¥¬∫√‘À“√√à«¡°—∫ aspirin ‡æ◊ËÕ„Àâƒ∑∏‘Ï¢—¥¢«“ß°“√∑”ß“π¢Õß platelet
 ¡∫Ÿ√≥å¡“°¢÷Èπ ¬“„π°≈ÿà¡ glycoprotien IIb/IIIa receptor inhibitors ‡™àπ abciximab,18 tirofiban, epitifiatide
Õ“®®–π”¡“„Àâ√à«¡°—∫ fibrinolytic ‚¥¬®–µâÕßª√—∫ dose „Àâ‡À¡“– ¡‡æ◊ËÕ‰¡à„ÀâÕÿ∫—µ‘°“√≥å¢Õß bleeding ‡æ‘Ë¡ 
¢÷Èπ ¢≥–π’È ‰¥â¡’°“√«‘®—¬∂÷ß°“√„Àâ fibrinolytic √à«¡°—∫¬“„π°≈ÿà¡ GP IIb/IIIa receptor inhibitor Õ¬Ÿà ´÷Ëß¡’¢âÕ¡Ÿ≈
∑—Èß∑’Ë§—¥§â“π·≈– π—∫ πÿπ ¥—ßπ—Èπº≈ √ÿª™—¥‡®π§ß®–µâÕßæ‘®“√≥“„Àâ¥’ 
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µ“√“ß∑’Ë 6  °“√ª√–‡¡‘π·≈–√—°…“µ—Èß·µà«—π∑’Ë 2 ®π°√–∑—Ëß°≈—∫∫â“π„π√“¬∑’Ë‰¡à¡’‚√§·∑√°´âÕπ

°“√ª√–‡¡‘π °“√√—°…“ 

Noninvasive °“√√—°…“·∫∫ª√–§—∫ª√–§Õß 

LV function assessment Monitoring, ß¥Õ“À“√, ÕÕ°´‘‡®π 

√–¥—∫‰¢¡—π ªÑÕß°—π deep vein thrombosis 

Stress testing ¬“√–∫“¬, ¬“§≈“¬‡§√’¬¥, rehabilitation 

„π∫“ß√“¬ ¬“ 

coronary angiography aspirin, heparin, β-blocker ACE inhibitor, ¬“≈¥‰¢¡—π, nitroglycerin 

·ºπ¿Ÿ¡‘∑’Ë 3 °“√ª√–‡¡‘π·≈–√—°…“„πºŸâªÉ«¬ post-myocardial infarction ¢≥–Õ¬Ÿà„π‚√ßæ¬“∫“≈ (∑’Ë‰¡à¡’¿“«–·∑√°´âÕπ)

°“√√—°…“ª√–§—∫ª√–§Õß 

ÕÕ°´‘‡®π 

Monitoring 

¬“√–∫“¬ 

ªÑÕß°—π deep vein thrombosis 

Cardiac rehabilitation 

°“√√—°…“∑“ß¬“ 

Aspirin 

Heparin 

ACEI, Beta-blocker 

¬“≈¥‰¢¡—π 

Nitrates 

°“√µ√«®«‘π‘®©—¬ 

Echocardiography 

Stress test 

°“√„Àâ°“√»÷°…“ 

ºŸâªÉ«¬·≈–§√Õ∫§√—« 

«—π∑’Ë 1 «—π∑’Ë 2 «—π∑’Ë 3 «—π∑’Ë 4 «—π∑’Ë 5 °≈—∫∫â“π
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ST-segment Depression : Non-Q-Wave MI/High-risk Unstable Angina
ºŸâªÉ«¬∑’Ë‡ªìπ non-Q-wave MI ·≈– unstable angina ∑’Ë¡’ ST-segment depression ®–¡’§«“¡√ÿπ·√ß

¢Õß pathological process Õ¬Ÿà√–À«à“ß Q-wave MI ·≈– chronic stable angina „πºŸâªÉ«¬∑’Ë¡’ ACS ·≈– ST-
segment depression „π√–¬–·√°‡√“®–¬—ß‰¡à “¡“√∂·¬°‰¥â«à“®–‡ª≈’Ë¬π·ª≈ß‡ªìπ°≈ÿà¡ non-Q-wave MI 
À√◊Õ®–‡ªìπ unstable angina high risk19 ®–µâÕß„™â‡«≈“√Õº≈¢Õß cardiac marker °“√ CK-MB, Troponin T
°≈—∫¡“°àÕπ∂÷ß®–·¬°®“°°—π‰¥â™—¥‡®π ·µà¬—ß¡’≈—°…≥–∑“ß§≈‘π‘°∫“ßÕ¬à“ß™à«¬·¬°‰¥â ‡™àπ √–¬–‡«≈“°“√‡®Á∫
Àπâ“Õ°¡“°°«à“ 60 π“∑’, ST-segment depression ∑’Ë‡ªìπÕ¬Ÿàπ“πÊ ®π admission ·≈â«¬—ß¡’ depression Õ¬Ÿà
°“√‡ª≈’Ë¬π·ª≈ß ECG ∑’Ë¡’ deep inverted T wave µ“¡¡“ Õ“®®–∫àß«à“πà“®–‡ªìπ non-Q-wave MI ¡“°¢÷Èπ 

°“√√—°…“„π√–¬–·√°‡√‘Ë¡®–‡À¡◊Õπ°—π∑—Èß 2 °≈ÿà¡§◊Õ °“√„Àâ antiplatelet ·≈– antithrombin ‡æ◊ËÕ
¬—∫¬—Èß°“√‡°‘¥ platelet aggregation ·≈– thrombus formation ®–‡ªìπ¢—ÈπµÕπ·√°∑’Ë ”§—≠∑’Ë ÿ¥ µ“¡¡“¥â«¬
nitrate ∂â“ºŸâªÉ«¬¬—ß¡’ chest pain ‡À≈◊ÕÕ¬Ÿà, ºŸâªÉ«¬∑ÿ°√“¬§«√®–‰¥â√—∫ beta-blocker „π¢π“¥∑’Ë‡À¡“– ¡∑ÿ°√“¬
‡æ◊ËÕ≈¥ O2 demand „π√“¬∑’Ë‰¥â√—∫ beta-blocker „π¢π“¥∑’Ë‡æ’¬ßæÕ·≈â« À√◊Õ‰¡à “¡“√∂∑π side effect ‰¥â §«√
æ‘®“√≥“„Àâ calcium antagonist √à«¡¥â«¬ „π°≈ÿà¡ºŸâªÉ«¬∑’Ë‡ªìπ°≈ÿà¡ high risk À√◊Õ recurrent chest pain µâÕß
æ‘®“√≥“√—∫∑” coronary angiograhy ·≈–‡¡◊ËÕ∑’Ë®–∑” revascularization µàÕ‰ª (µ“√“ß∑’Ë 7) 

„πºŸâªÉ«¬∑’ËµÕ∫ πÕßµàÕ medical treatment ‰¥â¥’ ·≈–Õ“°“√§ß∑’Ë®–µâÕßæ‘®“√≥“ risk stratification
¥â«¬ stress test ∑’Ë‡À¡“– ¡„π√–¬–‡«≈“∑’Ë‡À¡“– ¡ ‡æ◊ËÕ∑’Ë®–·¬°°≈ÿà¡∑’Ë‡ªìπ high risk ÕÕ°¡“ ‡æ◊ËÕ∑’Ë®–∑”
coronary angiograpy µàÕ‰ª 

°“√„Àâ fibrinolytic „πºŸâªÉ«¬∑—Èß 2 °≈ÿà¡π’È ¡’À≈—°∞“π®“°°“√«‘®—¬‡™◊ËÕ«à“‰¡à¡’ª√–‚¬™πå ·≈–Õ“®®–∑”„Àâ
‡°‘¥ thrombosis ¡“°¢÷Èπ ®÷ß‰¡à·π–π”„πºŸâªÉ«¬°≈ÿà¡π’È 

„π°≈ÿà¡ºŸâªÉ«¬∑’Ë‡ªìπ non-Q-wave MI ‡¡◊ËÕÕ“°“√ stable ·≈â«§«√æ‘®“√≥“∑” coronary angiograhy
À√◊Õ risk stratification „Àâ‡À¡“– ¡°àÕπ∑’Ë®–„ÀâºŸâªÉ«¬°≈—∫∫â“π ‡æ√“–ºŸâªÉ«¬„π°≈ÿà¡π’È¡’‚Õ°“ ∑’Ë®–‡°‘¥ recur-
rent ischemia  Ÿß 

®“°¢âÕ¡Ÿ≈∑’Ë¡’Õ¬Ÿà„πªí®®ÿ∫—π π—∫ πÿπ°“√∑” invasive strategy ‚¥¬√’∫∑” coronary angiograghy ·≈– 

µ“√“ß∑’Ë 7  ªí®®—¬‡ ’Ë¬ß Ÿß„π non-ST-segment elevation coronary syndrome29 

 ŸßÕ“¬ÿ, prior myocardial infarction, ‡∫“À«“π 

Hemodynamic compromise (shock, congestive heart failure) 

Persistant ST-segment depression À√◊Õ dynamic ST depression > 2 ¡¡. troponin I or T levels  Ÿß 

CK-MB  Ÿß 

Reduced left ventricular function by imaging test 

Anterior wall involvement 

Complex lesion with thrombosis 

Positive predischarge noninvasive test 

Recurrent chest pain 
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°“√ª√–‡¡‘π·≈–¥Ÿ·≈√—°…“„πºŸâªÉ«¬∑’Ë¡’ ST-segment Depression, Dynamic T-wave changes: 

Non-Q-Wave infarction-Unstable angina 

„π°“√√—°…“∑—Èß 

-Antithrombin (heparin) ·≈– Antithrombin (heparin) ·≈– 

-Antiplatelet agent (aspirin) Antiplatelet (aspirin) 

ª√—∫°“√√—°…“ ∂â“ºŸâªÉ«¬‡ªìπ°≈ÿà¡ hisk risk 

∂â“ºŸâªÉ«¬‡ªìπ°≈ÿà¡ high-risk criteria ‰¥âª√–‚¬™πå 

®“°°“√√—°…“¥â«¬ 

ë Aspirin ·≈– 

High-risk subgroup ∑’Ë¡’Õ—µ√“µ“¬ Ÿß: 

ë Persistent symptoms, 

recurrent ischemia 

ë Diffuse À√◊Õ widespread 

ECG abnormalities 

ë Depressed LV function 

ë Congestive heart failure 

ë Serum marker release: 

Positive troponin À√◊Õ CK-MB 

Antithrombin (heparin) √à«¡°—∫

unfractionated heparin À√◊Õ 

ë Low-molecular-weight heparin 

ë GP IIb/IIIa inhibitors ·≈– 

Antiplatelet (aspirin) √à«¡°—∫ 

Glycoprotein IIb/IIIa inhibitor 

ºŸâªÉ«¬∑ÿ°√“¬∑’Ë‰¡à¡’¢âÕÀâ“¡ 

§«√®–‰¥â√—∫ beta-blockers 

ºŸâªÉ«¬∑’Ë¡’ recurrent angina 

§«√®–‰¥â√—∫ Nitrates 

‡ªìπ¬“µ—«‡≈◊Õ°µ—«∑’Ë 3 „π

Refractory angina À√◊ÕºŸâªÉ«¬∑’Ë¡’¢âÕÀâ“¡ Calcium channel blockers 

„π°“√„Àâ beta-blockers 

·ºπ¿Ÿ¡‘∑’Ë 4  ¢âÕ·π–π”°“√¥Ÿ·≈√—°…“„πºŸâªÉ«¬∑’Ë¡’ ST-segment depresion, dynamic T-wave changes, 
non-Q-wave infarction ·≈– unstable angina 
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revascularization °àÕπ∑’Ë„ÀâºŸâªÉ«¬°≈—∫∫â“π  „πºŸâªÉ«¬∑’Ë‡ªìπ intermediate to high risk unstable angina À√◊Õ
non ST elevation MI ¡“°°«à“∑’Ë®–√Õ®πºŸâªÉ«¬Õ“°“√ª°µ‘·≈â«®÷ß∑” non-invasive test ‡æ◊ËÕ risk stratifica-
tion °àÕπ∑’Ë®–µ—¥ ‘π„®∑” coronary angiography 

Adjuctive Therapy for ACS 
Heparin 

·π–π”„Àâ heparin „πºŸâªÉ«¬ACS ∑ÿ°√“¬ µ“¡ guideline ¥—ßπ’È (µ“¡µ“√“ß∑’Ë 8) 

„πºŸâªÉ«¬∑’Ë‰¥â non-selective fibrinolytic agents (streptokinase, APSAC) °“√„Àâ heparin ¬—ß¡’ 
º≈ equivocal result ®÷ß‰¡à‰¥â·π–π”„Àâ„π∑ÿ°√“¬ ¡’°“√«‘®—¬À≈“¬Õ¬à“ßæ∫«à“„Àâº≈¥’ ‚¥¬‡©æ“–„π°“√≈¥ 
reinfarction rate ·≈–°Á®–‡æ‘Ë¡ risk ¢Õß bleeding Õ’°‡≈Á°πâÕ¬ ¥—ßπ—Èπ°“√æ‘®“√≥“§«√¢÷Èπ°—∫À≈“¬ªí®®—¬ ‡™àπ
Õ“¬ÿ¢ÕßºŸâªÉ«¬, ¢π“¥¢Õß infarct, °“√‡°‘¥ large anterior wall infarction, LV dysfunction, AF (µ“√“ß∑’Ë 8, 9) 

Low molecular weight heparin ‰¥âº≈¥’‡∑’¬∫‡∑à“ À√◊Õ‡Àπ◊Õ°«à“ unfractionated heparin ‚¥¬∑’Ë 
≈¥°“√‡°‘¥ bleeding ‰¥â¡“°°«à“ ·≈–≈¥§«“¡¬ÿàß¬“°„π°“√ monitor ≈ß‰¥â20,21 

·≈–µâÕß√–≈÷°Õ¬Ÿà‡ ¡Õ«à“ ®–µâÕß„Àâ loading dose ¢Õß heparin ‡ ¡Õ„π°≈ÿà¡ºŸâªÉ«¬ acute coro-
nary syndrome 

µ“√“ß∑’Ë 8 ¢âÕ∫àß™’È„π°“√∑” coronary angiography ·≈– revascularization „π unstable coronary artery 
disease 

ë Refractory symptoms (‰¥â·°à recurrent episodes ¢Õß angina ∑—Èß∑’Ë‰¥â√—∫¬“ beta-blockers, 

nitrate, aspirin ·≈– heparin) 

ë Refractory episodes ¢Õß ischemia ∑—Èß∑’Ë‰¥â√—∫¬“ beta-blockade, nitrate, aspirin ·≈– heparin 

ë ST depression µ√«®æ∫„π ECG ¢≥–æ—° 

ë Cardiac markers ¡’§à“ Ÿß ‡™àπ  troponin 

ë Signs ¢Õß severe ischemia „π°“√∑” stress test „πºŸâªÉ«¬°àÕπ°≈—∫∫â“π 

low maximal exercise tolerance ‚¥¬‰¡à¡’¢âÕÕ∏‘∫“¬Õ◊Ëπ πÕ°®“° ischemia

ST depression ·≈– low work load „πÀ≈“¬ leads À√◊Õ§«“¡¥—π‚≈À‘µµË”≈ß„π√–À«à“ß
ÕÕ°°”≈—ß°“¬

severe arrhythmia √–À«à“ßÕÕ°°”≈—ß°“¬

widespread À√◊Õ multiple reversible defects at perfusion scintigraphy √–À«à“ßÕÕ°
°”≈—ß°“¬ 

ë Poor left ventricular function ®“° echocardiography 

ë Clinical indiators of high risk 

ª√–«—µ‘ angina π“π (¡“°°«à“ 30 π“∑’)

previous myocardial infarction
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µ“√“ß∑’Ë 9  Heparin ·≈– ST-segment elevation MI 

ë Class I (definitive evidence): ºŸâªÉ«¬∑ÿ°√“¬∑’Ë®–∑” PCI 

ë Class IIa (evidence strong supports use): IV heparin „πºŸâªÉ«¬∑’Ë‰¥â√—∫ selective fibrinolytic 

agent (alteplase, reteplase, tenectaplase); ·≈– nonselective fibrinolytic agents (streptokinase,
APSAC) ∑’Ë¡’ªí®®—¬‡ ’Ë¬ßµàÕ systemic emboli (large anterior MI, atrial fibrillation, known LV throm 
bus, À√◊Õ previous embotic event) 

ë Class IIb ( π—∫ πÿπ‚¥¬À≈—°∞“π∑’Ë‰¡à™—¥‡®π): subcutaneously (7500 U «—π≈– 2 §√—Èß)  ”À√—∫ pulmo
nary embolism prophylaxis ®π°√–∑—Ëß ambulatory ‰¥â‚¥¬‡©æ“– ∂â“¡’¿“«–À—«„®≈â¡‡À≈« 

ë Class III (‰¡à‰¥âª√–‚¬™πå Õ“®¡’‚∑…) : routine IV heparin ¿“¬„π 6 ™—Ë«‚¡ß „πºŸâªÉ«¬∑’Ë‰¥â√—∫ nonselec 
tive fibrinolytic agent (streptokinase, APSAC) ºŸâ∑’Ë‰¡à¡’ªí®®—¬‡ ’Ë¬ßµàÕ systemic emboli 

µ“√“ß∑’Ë 10  Heparin ·≈– ST-segment Depression ·≈– non-Q-wave MI/Unstable angina

ë Second À√◊Õ third-degree heart block* Severe LV failure ·≈– pulmonary edema

ë Bradycardia (heart rate < 60 §√—Èß/π“∑’)

ë Hypotension (§«“¡¥—π‚≈À‘µ systolic µË”°«à“ 100 ¡¡.ª√Õ∑)

ë Signs ¢Õß poor peripheral perfusion

ë Second À√◊Õ third-degree heart block

Beta Adrenergic Receptor Blockers 
Beta-blocker ®–™à«¬≈¥¢π“¥¢Õß infarct ‰¥â ·≈–¬—ß≈¥°“√‡°‘¥ ventricular ectopy ·≈– fibrillation 

‰¥â, „πºŸâªÉ«¬∑’Ë‰¥â√—∫ fibrinolytic b-blocker ®–≈¥ postinfarction ischemia ·≈– nonfatal MI ·≈–≈¥Õ—µ√“ 
°“√µ“¬‰¥â22 

¥—ßπ—Èπ„πºŸâªÉ«¬∑ÿ°√“¬§«√‰¥â beta blocker ¿“¬„π 12 ™—Ë«‚¡ßÀ≈—ß®“°‡°‘¥Õ“°“√ À√◊Õ∂â“ “¡“√∂„Àâ
∑—π∑’„π√Ÿª·∫∫ intravenous ∑’ËÀâÕß©ÿ°‡©‘π‰¥â°Á‡ªìπ°“√¥’ ¢âÕÀâ“¡¢Õß°“√„Àâ beta-blocker (µ“√“ß∑’Ë 11) 

µ“√“ß∑’Ë 11  ¢âÕÀâ“¡„π°“√„™â β-blocker 

ë IV heparin ‡ªìπ‡«≈“ 3-5 «—π „πºŸâªÉ«¬ high-risk ·≈– intermediate-risk ∫“ß√“¬ The ACC/AHA
Practice Guidelines ·π–π”°“√√—°…“‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß ·≈â«æ‘®“√≥“‡ªìπ√“¬Ê ‰ª 

ë LMWH  “¡“√∂„™â∑¥·∑π IV UFH  LMWH π‘¬¡„™â¡“°°«à“ UFH 

ë  “¡“√∂„™â UFH À√◊Õ LMWH √à«¡°—∫ GP IIb/IIIa inhibitors ‚¥¬®–¡’ª√– ‘∑∏‘¿“æ¡“°¢÷ÈπÀ√◊Õ‡∑’¬∫‡∑à“ 

ë ºŸâªÉ«¬ unstable angina ∑ÿ°√“¬ §«√‰¥â√—∫ aspirin 325 ¡°.µàÕ«—π 
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Nitroglycerin 
„π°≈ÿà¡ºŸâªÉ«¬∑’Ë‡°‘¥ ACS °“√„Àâ¬“„π°≈ÿà¡ nitrate ®–¡’ª√–‚¬™πå ‚¥¬®– “¡“√∂≈¥ ischemic pain

‰¥â „πºŸâªÉ«¬∑’Ë¡’ recurrent chest pain „π√–¬–‡«≈“ 24-48 ™—Ë«‚¡ß·√° °“√„Àâ¬“„π°≈ÿà¡π’È®– “¡“√∂≈¥ pain
‰¥â „πºŸâªÉ«¬∑’Ë¡’ hypertension, CHF, large anterior wall MI °ÁÕ“®¡’ª√–‚¬™πå ‚¥¬®–™à«¬§ÿ¡Õ“°“√‰¥â¥’¢÷Èπ
 ‘Ëß∑’ËµâÕß√–«—ß°Á§◊Õ °“√‡°‘¥ hypotension „πºŸâªÉ«¬∑’Ë¡’ RV infarction À√◊Õ„Àâ√à«¡°—∫¬“ β-blocker À√◊Õ ACEI 

„πºŸâªÉ«¬∑’Ë‰¡à‰¥â√—∫ fibrinolytic therapy ¡’º≈®“°°“√«‘®—¬ „π ¡—¬∑’Ë¬—ß‰¡à¡’ fibrinolytic «à“ °“√„Àâ
intravenous nitrate  “¡“√∂≈¥ infarct size ‰¥â ‚¥¬‡©æ“–°≈ÿà¡∑’Ë¡’ large anterior wall MI22,23,24,25 

Calcium channel blockers 
calcium channel blockers Õ“®®–¡’„™â„π°≈ÿà¡ non-Q-wave MI ́ ÷Ëß¡’º≈°“√«‘®—¬À≈“¬©∫—∫«à“ °“√

„Àâ diltiazem ®–™à«¬≈¥ reinfarction ·≈– post infarction angina ‰¥â26 

‚¥¬∑—Ë«‰ª ·≈–‰¡à·π–π”„Àâ¬“„π°≈ÿà¡ nifedipine „π°≈ÿà¡ acute MI ‡æ√“–Õ“®®–∑”„ÀâºŸâªÉ«¬‡ ’¬ 
™’«‘µ¡“°¢÷Èπ  à«π verapamil ‡Õß¬—ß‰¡à¡’ evidence «à“®–≈¥ mortality rate ≈ß‰¥â ·µàÕ“®®–≈¥ major cardiac 
event Õ◊Ëπ≈ß‰¥â∫â“ß 

¥—ßπ—Èπ‚¥¬∑—Ë«Ê ‰ª·≈–®–„Àâ calcium channel blocker ‡©æ“–„πºŸâªÉ«¬∑’Ë‰¡à “¡“√∂‰¥â β-blocker 
‰¥â À√◊Õ„Àâ®π∂÷ß maximum dose ·≈â«¬—ß§ß¡’Õ“°“√Õ¬Ÿà ·≈– calcium channel blocker ∑’Ë„Àâ §«√‡ªìπ diltiazem 
À√◊Õ verapamil ‡∑à“π—Èπ 

Clopidrogel 
®“°°“√»÷°…“ Clopidrogel in unstable angina to prevent recurrent ischemic event (CURE) 

study ∑’Ë‰¥â„Àâ¬“ clopidogrel √à«¡°—∫ aspirin „πºŸâªÉ«¬∑’Ë‡ªìπ acute coronary syndrome µ—Èß·µà„π 24 ™—Ë«‚¡ß 
·√°∑’Ë¡’Õ“°“√·≈–µàÕ‡π◊ËÕß‰ª®π§√∫ 1 ªï æ∫«à“ “¡“√∂≈¥°“√‡°‘¥ ischemic event ≈ß‰¥âÕ¬à“ß¡’π—¬ ”§—≠
®“°¢âÕ¡Ÿ≈π’È∑”„Àâ‡°‘¥§”·π–π”„Àâ¬“ Clopidrogel √à«¡°—∫ aspirin „πºŸâªÉ«¬∑’Ë‡ªìπ unstable angina ·≈– non
ST elevation MI ‚¥¬„Àâ loading dose ¢Õß clopidogrel °àÕπ·≈â«®÷ß„ÀâµàÕ‡π◊ËÕßµàÕ‰ª  à«π®–„Àâ ‰ªπ“π·§à 
‰Àπ ®”‡ªìπ®–µâÕß„Àâ ‰ª®π§√∫ 1 ªïÀ√◊Õ‰¡àπ—Èπ §ß®–‰¡à¡’§”µÕ∫·πà™—¥ „π°“√ªØ‘∫—µ‘®√‘ßºŸâ‡¢’¬π®–„ÀâÕ¬à“ßπâÕ¬ 
2 Õ“∑‘µ¬å ·≈–¡—°®–‰¡à‡°‘π 4 Õ“∑‘µ¬å 

ACEI therapy 
°“√„Àâ ACEI „πºŸâªÉ«¬AMI ®–¡’ª√–‚¬™πå„π·ßà≈¥ mortality rate ≈ß‰¥â ‚¥¬Õ“®®–Õ“»—¬°≈‰°¥—ßπ’È

§◊Õ ≈¥ infarct expansion, ≈¥°“√‡°‘¥ remodeling, ≈¥º≈¢Õß neurohomoral µàÕÀ—«„®, ·≈–‡æ‘Ë¡ collateral 
flow ‰ª¬—ß peri-infarct ischemia area27 

’Èπ∑‘ªí®®ÿ∫—π‰¥â¡’°“√«‘®—¬¢π“¥„À≠àÀ≈“¬™ Ë
‚¥¬‡©æ“–‡√‘Ë¡„Àâ„π«—π·√°Ê ‡√Á«∑’Ë ÿ¥À≈—ß®“°∑’ËºŸâªÉ«¬¡’ hemodynamic §ß∑’Ë·≈â«  à«π„πºŸâªÉ«¬ AMI ∑’Ë¡’ left 

‰¥âº≈ π—∫ πÿπ°“√„Àâ ACEI „πºŸâªÉ«¬ MI ∑ ’ LV dysfunction¡’Ë
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ventricular function Õ¬Ÿà„π‡°≥±å∑’Ë¥’ °“√„Àâ ACEI ®–¡’ª√–‚¬™πåÀ√◊Õ‰¡à¬—ß‰¡à¡’§”µÕ∫™—¥‡®π ·µà¡’·π«‚πâ¡«à“ 
Õ“®®–¡’ª√–‚¬™πå 

„π‡√◊ËÕß√–¬–‡«≈“∑’Ë®–„Àâ°Á¬—ß‰¡à¡’§”µÕ∫™—¥‡®π ‚¥¬∑—Ë«‰ª„π√“¬∑’Ë¡’ LV dysfunction ®–„Àâ ACEI ‰ª 
µ≈Õ¥‰ª  à«π„πºŸâªÉ«¬∑’Ë¡’ LV function ª°µ‘Õ“®®–„Àâ ‰ª„π√–¬–‡«≈“∑’Ë‰¡àπ“π¡“°π—°Õ“®®–‡ªìπ√–¬– 3-6 ‡¥◊Õπ
‡ªìπÕ¬à“ßµË” „π à«π¢Õß¢π“¥¬“∑’Ë®–„Àâ°Á®–„Àâ¢π“¥∑’Ë Ÿß ÿ¥∑’ËºŸâªÉ«¬®–∑π¬“‰¥â‚¥¬‰¡à‡°‘¥¿“«–¢â“ß‡§’¬ß ¥—ßπ—Èπ 
„π°“√„Àâ¬“®÷ß§«√æ‘®“√≥“Õ¬à“ß√Õ∫§Õ∫ À√◊Õ√Õº≈°“√«‘®—¬∑’Ë®–µ“¡¡“µàÕ‰ª 

Future trends in ACS management
°“√√—°…“‚√§„π°≈ÿà¡ ACS ¡’°“√‡ª≈’Ë¬π·ª≈ßµ≈Õ¥‡«≈“Õ¬à“ß√«¥‡√Á« „π¢≥–∑’Ë¡’°“√«‘®—¬®”π«π¡“°‡æ◊ËÕ

∑’Ë®–À“«‘∏’√—°…“ºŸâªÉ«¬„π°≈ÿà¡π’È„Àâ ‰¥âº≈¥’∑’Ë ÿ¥ °“√«‘®—¬‡À≈à“π’È∫“ß©∫—∫Õ“®®–¡’ sample size ¢π“¥‡≈Á° ·≈–∫“ß 
©∫—∫¬—ß‰¡à¡’°“√»÷°…“‡ª√’¬∫‡∑’¬∫¡“°æÕ∑’Ë®–∑”„Àâ √ÿª‡ªìπ°“√√—°…“¡“µ√∞“π‰¥â ¥—ßπ—Èπ®÷ß¢Õ‡ πÕ∂÷ß·π«‚πâ¡
∑’ËÕ“®®–‡ª≈’Ë¬π·ª≈ß‰ª„π√–¬–‡«≈“ 2-3 ªïπ’È ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√æ‘®“√≥“√—°…“ºŸâªÉ«¬µàÕ‰ª µ≈Õ¥®π®–
µâÕßµ‘¥µ“¡∂÷ßº≈¢Õß°“√»÷°…“‡À≈à“π’È‡æ‘Ë¡‡µ‘¡ 

1. Facilitated PCI (Pharmacoinvasive strategy) 

‡ªìπ°“√√à«¡°—π√—°…“ºŸâªÉ«¬ ST-elevation MI ‚¥¬°“√„Àâ fribinolytic therapy √à«¡°—∫°“√∑” pri-
mary PCI °“√„Àâ fibrinolytic therapy °àÕπ®–¡’¢âÕ¥’§◊Õ  “¡“√∂„Àâ ‰¥âÕ¬à“ß√«¥‡√Á«·≈–„Àâ ‰¥â∑ÿ°‚√ßæ¬“∫“≈
·≈–∑”°“√ àßºŸâªÉ«¬‰ª¬—ß‚√ßæ¬“∫“≈∑’Ë “¡“√∂∑” primary PCI ‡æ◊ËÕ∑” coronary angiography „π°√≥’∑’Ë„Àâ 
°“√√—°…“¥â«¬ fibrinlytic ·≈â«¬—ß‰¡à‰¥âº≈ °Á®–‰¥â “¡“√∂∑” primary PCI µàÕ‰ª‡≈¬ °“√∑”‡™àππ’È®–∑”„Àâ ‰¥âº≈ 
„π°“√√—°…“ºŸâªÉ«¬‚¥¬®–‡ªî¥‡ âπ‡≈◊Õ¥∑’ËÕÿ¥µ—π‰¥â¥’¢÷Èπ ‡æ√“–°“√∑’Ë®–∑” primary PCI Õ¬à“ß‡¥’¬«„π∫“ß§√—Èß®–
‡ ’¬‡«≈“¡“°„π°“√ àßºŸâªÉ«¬ À√◊Õ door-to-balloon time „π¢≥–∑’Ë√Õ∑’¡¢Õß cardiac cath lab ®–π“π¡“°
∑”„Àâ‡ ’¬‡«≈“∑’Ë ”§—≠∑’Ë ÿ¥‰ª ¡’º≈∑”„ÀâºŸâªÉ«¬Õ“°“√¥’¢÷Èπ ·≈–≈¥ complication ¢Õß°“√∑” PCI ≈ß‰¥â 

2. °“√„Àâ Lipid lowering drug „π ACS 

Õ“®®–„Àâ‡√Á«¢÷Èπ ‚¥¬Õ“®®–„Àâ∑—π∑’ À√◊Õ„π 2-3 «—π·√°∑’ËºŸâªÉ«¬‡°‘¥ ACS ‡æ◊ËÕ‡ªìπ secondary pre-
vention µàÕ‰ª ¬“∑’Ë¡—°‡≈◊Õ°„Àâ°Á§◊Õ °≈ÿà¡ HMG CoA reductase inhibitor À√◊Õ°≈ÿà¡ statin π—Ëπ‡Õß „πªí®®ÿ∫—π
¡’¢âÕ¡Ÿ≈ π—∫ πÿπ°“√„Àâ¬“„π°≈ÿà¡π’È ·µà§ß®–µâÕßµ‘¥µ“¡µàÕ‰ª«à“®–‡ªìπ standard treatment À√◊Õ‰¡à 

3. Clopidogrel in unstable angina and acute MI 

clopidogrel ‡ªìπ oral antiplatelet ∑’Ë¡’§ÿ≥ ¡∫—µ‘À≈“¬Õ¬à“ß∑’Ë¥’ ‡™àπ ÕÕ°‡√Á«‰¥â‡√Á«, potency  Ÿß
ªí®®ÿ∫—π¡’∑’Ë„™â¡“°¢÷Èπ„π°≈ÿà¡ºŸâªÉ«¬ ACS ‚¥¬Õ“®®–¡“„Àâ√à«¡°—∫ aspirin À√◊ÕÕ“®®–∑¥·∑π GP IIb/IIIa inhibi-
tors ‰¥â 

„π°√≥’ acute ST-elevation MI clopidogrel °Áπà“®–¡’ª√–‚¬™πå‡™àπ°—π ´÷Ëß§ß®–µâÕß√Õº≈°“√»÷°…“ 
µàÕ‰ª 

4. GP IIb/IIIa inhibitor and fibrinolytic in acute ST-elevation MI Õ“®®–¡“·∑π∑’Ë fibrinolytic 
Õ¬à“ß‡¥’¬« ´÷Ëß¡’¢âÕ¡Ÿ≈∑—Èß π—∫ πÿπ«à“¡’ª√–‚¬™πå À√◊Õ ‰¡à·µ°µà“ß°—π 
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5. °“√¡“·∑π∑’Ë unfractionated heparin ‚¥¬ low molecular weight heparin „πºŸâªÉ«¬°≈ÿà¡ ACS 

6. °“√„Àâ√à«¡°—π√–À«à“ß low molecular weight heparin ·≈– GP IIb/IIa inhibitor „π°≈ÿà¡ºŸâªÉ«¬ 
unstable angina ·≈– ST-segment elevation MI 

7. °“√„™â angiotensin II receptor blockage „πºŸâªÉ«¬ acute MI «à“®–·∑π∑’Ë ACEI ‰¥âÀ√◊Õ‰¡à 

8. °“√∑” primary angioplasty „πºŸâªÉ«¬ acute ST-elevation MI «à“®–¡’§«“¡°â“«Àπâ“∑“ß tech-
nique ∑’Ë¥’¢÷Èπ®π‰¥â§«“¡ª≈Õ¥¿—¬·≈–¡“∑¥·∑π fibrinolytic therapy ‰¥âÀ√◊Õ‰¡à 

 √ÿª 
„π°“√√—°…“ºŸâªÉ«¬°≈ÿà¡ ACS  ‘Ëß∑’Ë ”§—≠∑’Ë ÿ¥°Á§◊Õ °“√∫√‘À“√‡«≈“ ·≈–°“√«‘®—¬‚√§∑’Ë∂Ÿ°µâÕß ́ ÷ËßµâÕßÕ“»—¬

§«“¡™”π“≠ ·≈–°“√µ—¥ ‘π„®∑’Ë¥’ ºŸâªØ‘∫—µ‘µâÕß∂“¡µ—«‡Õßµ≈Õ¥‡«≈“«à“ ®–∑”Õ¬à“ß‰√∂÷ß®–∑”„Àâ‡«≈“„π°“√‡√‘Ë¡
µ≈Õ¥®π’ÈÈß·µà°“√„Àâ§«“¡√—Ë¡µ‘Ëß®–µâÕß‡√÷ ÿ¥ ́’ËªÉ«¬„™â‡«≈“πâÕ¬∑

®—¥‡µ√’¬¡Õÿª°√≥å ·≈–¬“‰«â„Àâæ√âÕ¡∑’Ë ÿ¥®– “¡“√∂π”‰ª„™â ‰¥â∑—π∑’∑’Ë ºŸâªÉ«¬¡“∂÷ßÀâÕß©ÿ°‡©‘π 
°“√√—°…“ºŸâ â·°àºŸâ à¡πŸ ªÉ«¬∂÷ßÕ“°“√ ”§—≠¢Õß‚√§„π°≈ÿ

„πÕπ“§µÀ≈—°°“√√—°…“ reperfusion ®–µâÕß§√Õ∫§≈ÿ¡°«â“ß¢÷Èπ ‚¥¬‡æ‘Ë¡®“°°“√¥Ÿ∑’Ë√–¥—∫ epicardial
vessel ‰ª¬—ß√–¥—∫ microcirculation ‡æ◊ËÕ∑’Ë®–√—°…“°≈â“¡‡π◊ÈÕÀ—«„®„Àâ ‰¥â¡“°∑’Ë ÿ¥ ¥—ßπ—Èπ®÷ß®–µâÕßµ‘¥µ“¡∂÷ß 
§«“¡√Ÿâ„À¡àÊ ∑’Ë®–¡“‡ª≈’Ë¬π·ª≈ß°“√√—°…“¡“µ√∞“π„πªí®®ÿ∫—π 
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