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16 Practical Points in Critical Care

Inotropes and Vasopressors 

«√√≥«‘¡≈ · ß‚™µ‘ 

ËÕß®“° “‡Àµÿ„¥°Áµ“¡ ∑”„Àâ‡°‘¥§«“¡¥—π‡≈◊Õ¥µ◊Ëß‰¡à«à“®– ◊∫‡π÷à¡Õ“°“√´ÿ¿“«–™ÁÕ§ §◊Õ °≈ Ë”º‘¥ª°µ‘ √à«¡°—∫ 
tissue perfusion ‰¡à‡æ’¬ßæÕ ®π°√–∑—Ëß‡π◊ÈÕ‡¬◊ËÕ¢Õß√à“ß°“¬‡°‘¥°“√¢“¥ÕÕ°´‘‡®π ‡æ√“–√–∫∫‰À≈‡«’¬π‡≈◊Õ¥ 

’ËÕ∑”Àπâ“∑◊Ë®–‰¥â√—∫‡æ’‰¡à “¡“√∂π” àßÕÕ° ‘́‡®π ·≈– “√Õ“À“√‰ª¬—ß‡´≈≈å „Àâ‡æ’¬ßæÕ°—∫§«“¡µâÕß°“√¢Õß‡´≈≈å∑ Ë 
µ“¡ª°µ‘‰¥â °√≥’‡™àππ’È ∂â“‰¡à‰¥â√—∫°“√™à«¬‡À≈◊Õ„Àâ°“√√—°…“∑’Ë∑—πµàÕ‡Àµÿ°“√≥å ®–∑”„Àâ‡π◊ÈÕ‡¬◊ËÕ·≈–Õ«—¬«–‰¥â√—∫ 
Õ—πµ√“¬ ‡ ◊ËÕ¡Àπâ“∑’Ë ·≈–‰¡àÕ“®°≈—∫§◊π‡ªìπª°µ‘ „π∑’Ë ÿ¥ºŸâªÉ«¬∂÷ß·°à‡ ’¬™’«‘µ‰¥â 

À≈—°„π°“√„Àâ°“√√—°…“ºŸâªÉ«¬¿“«–™ÁÕ§ 
1. ‡æ◊ËÕª√–§—∫ª√–§Õß√–∫∫‰À≈‡«’¬π‡≈◊Õ¥ „Àâ¡’§«“¡¥—π‡≈◊Õ¥∑’Ë‡æ’¬ßæÕµ“¡ ¡§«√ §◊Õ mean arte-

rial pressure ´÷Ëß∂◊Õ‡ªìπ§à“¢Õß tissue perfusion ‰¡àµË”°«à“ 60-65 ¡¡.ª√Õ∑ „πºŸâªÉ«¬∑’Ë‡§¬¡’§«“¡¥—π‡≈◊Õ¥ 
ª°µ‘¡“°àÕπ ( à«πºŸâ∑’Ë¡’‚√§À≈Õ¥‡≈◊Õ¥À—«„® ·≈–§«“¡¥—π‡≈◊Õ¥ ŸßÕ¬Ÿà ®–µâÕß„Àâ§à“ MAP  Ÿß°«à“π’È) ∑—Èßπ’ÈµâÕß„Àâ
¡’ª√‘¡“≥‡≈◊Õ¥‰À≈‡«’¬π∑’Ë‡æ’¬ßæÕ¥â«¬ ‡™àπ pulmonary artery wedge pressure 12-18 ¡¡.ª√Õ∑ 

2. ‡æ◊ËÕ„Àâ¡’§à“ cardiac index À√◊Õ cardiac output ∑’Ë‡À¡“– ¡ „π°√≥’¢Õß cardiogenic shock
À√◊Õ obstructive shock §«√„Àâ CI ¡“°°«à“ 2.1 ≈‘µ√µàÕπ“∑’µàÕµ“√“ß‡¡µ√  à«π septic shock ·≈– trauma-
tic/hemorrhagic shock §«√„Àâ CI ¡“°°«à“ 3.0-3.5 ≈‘µ√ µàÕπ“∑’µàÕµ“√“ß‡¡µ√ 

3. ‡æ◊ËÕ„Àâ¡’°“√π” àßÕÕ° ‘́‡®π‰ª¬—ß‡´≈≈å∑’Ë‡À¡“– ¡ §«√„Àâ¡’Œ’‚¡‚°≈∫‘π¡“°°«à“ 10 °√—¡% ¡’§à“§«“¡
Õ‘Ë¡µ—«¢ÕßÕÕ°´‘‡®π„π‡≈◊Õ¥·¥ß¡“°°«à“ 92% §à“‡©≈’Ë¬§«“¡Õ‘Ë¡µ—«ÕÕ°´‘‡®π„π‡≈◊Õ¥¥”¡“°°«à“ 60% √«¡∑—Èß
„Àâ¡’§à“ serum lactate µË”°«à“ 2.2 ¡‘≈≈‘Õ‘§«‘«“‡≈π∑åµàÕ≈‘µ√ (´÷Ëß· ¥ß«à“‰¡à¡’ anaerobic metabolism ·≈– 
‡´≈≈å‰¡à‡°‘¥Õ—πµ√“¬®“°°“√¢“¥‡≈◊Õ¥) 

4. ‡æ◊ËÕ·°â ‰¢¿“«–°“√‡ ◊ËÕ¡Àπâ“∑’Ë¢ÕßÕ«—¬«– ”§—≠µà“ßÊ „Àâ°≈—∫§◊π Ÿàª°µ‘ ‡™àπ √–¥—∫§«“¡√Ÿâ ÷°µ—« °“√
æ¬“¬“¡„Àâ¡’ª√‘¡“≥ªí  “«–¡“°°«à“ 0.5 ¡‘≈≈‘≈‘µ√µàÕπÈ”Àπ—°µ—« 1 °‘‚≈°√—¡µàÕ™—Ë«‚¡ß 



Inotropes and Vasopressors, «√√≥«‘¡≈ · ß‚™µ‘ 17

Initial management of circulatory shock 
- °“√„Àâ “√πÈ” ‡æ◊ËÕ‡ªìπ volume resuscitation ‡ªìπ ‘Ëß®”‡ªìπ ‡æ◊ËÕ„Àâ¡’ tissue perfusion ·≈– tissue 

oxygenation °≈—∫¡“¥’¢÷Èπ À√◊Õ„°≈â‡§’¬ßª°µ‘ ™π‘¥¢Õß “√πÈ” ºŸâ„Àâ°“√√—°…“§«√æ‘®“√≥“µ“¡ ¡§«√·°à°√≥’ 

- ‡¡◊ËÕ„Àâ “√πÈ”‡æ’¬ßæÕ·≈â« ¬—ß‰¡à “¡“√∂·°â ‰¢ tissue perfusion ‰¥â¥’ ºŸâªÉ«¬¬—ßÕ¬Ÿà„π¿“«–™ÁÕ§ 
°Á§«√∑’Ë®–‡≈◊Õ°„™â¬“∑’Ë‡À¡“– ¡ ´÷Ëß°Á§◊Õ ∫∑∫“∑¢Õß inotropes ·≈– vasopressors (¡’∫“ß°√≥’∑’ËÕ“®®”‡ªìπ
µâÕß„Àâ vasopressors ‡æ◊ËÕ™à«¬‡æ‘Ë¡§«“¡¥—π‡≈◊Õ¥´÷ËßµË”¡“°Ê ®πÕ“®‡ªìπÕ—πµ√“¬·¡â„π√–¬– —ÈπÊ °àÕπ∑’Ë®–„Àâ 
 “√πÈ”·°àºŸâªÉ«¬) 

™π‘¥¢Õß¬“ Inotropes ·≈– Vasopressors ∑’Ë¡’„™âÕ¬Ÿà 
‚¥¬∑—Ë«‰ª ¬“ª√–‡¿∑π’È ®–¡’ 3 °≈ÿà¡ §◊Õ 

1. Sympathomimetic amines ´÷ËßÕ“®®–°√–µÿâπ adrenergic receptors ‚¥¬µ√ß (direct acting)
À√◊Õ °√–µÿâπ°“√À≈—Ëß noradrenaline ®“°ª≈“¬ª√– “∑ sympathetic (indirect acting) ´÷Ëß¡’¬“À≈“¬µ—«∑’Ë¡’
ƒ∑∏‘Ï∑—Èß 2 ≈—°…≥– 

°“√°√–µÿâπ adrenergic receptors ¡—°®–‡ªìπƒ∑∏‘ÏµàÕ cardiac beta-1 ·≈– alpha receptor, pe-
ripheral vascular alpha-1 ·≈– beta-2 À√◊Õƒ∑∏‘ÏµàÕ dopaminergic receptors ‚¥¬ Cardiac beta-1 recep-
tor ®–¡’º≈‡æ‘Ë¡Õ—µ√“°“√‡µâπ¢ÕßÀ—«„® ·≈–·√ß∫’∫µ—« ®“°°“√‡æ‘Ë¡¢Õß cyclic AMP (ºà“π°“√∑”ß“π¢Õß ade-
nylate cyclase) 

Cardiac alpha-1 receptor ®–ÕÕ°ƒ∑∏‘Ïºà“π°“√ √â“ß phospholipase C ‚¥¬ inositol triphos-
phate ·≈– diacylglycerol ÕÕ°ƒ∑∏‘Ï∑’Ë°≈â“¡‡π◊ÈÕÀ—«„® ∑”„ÀâÀ—«„®∫’∫µ—«·√ß¢÷Èπ ·µà‰¡à‡æ‘Ë¡Õ—µ√“°“√‡µâπ¢ÕßÀ—«„® 
ÕÕ°ƒ∑∏‘Ï∑’Ë À≈Õ¥‡≈◊Õ¥ coronary ¥â«¬ ¡’º≈∑”„Àâµ’∫µ—« 

Peripheral vascular alpha-1 ∑”„Àâ‡°‘¥À≈Õ¥‡≈◊Õ¥µ’∫µ—« 

Peripheral vascular beta-2 ∑”„Àâ‡°‘¥À≈Õ¥‡≈◊Õ¥¢¬“¬µ—«‡≈Á°πâÕ¬ 

Dopaminergic receptor ∑”„ÀâÀ≈Õ¥‡≈◊Õ¥·¥ß‡≈Á°Ê¢¬“¬µ—«„πÕ«—¬«– ”§—≠ ‡™àπ ‰µ coronary,
cerebral ·≈–√«¡∂÷ß∫√‘‡«≥À≈Õ¥‡≈◊Õ¥ splanchnic, mesenteric ¥â«¬ 

2. Phosphodiesterase inhibitors ‡æ‘Ë¡°“√∫’∫µ—«¢ÕßÀ—«„® ·≈–À¬àÕπ°≈â“¡‡π◊ÈÕ‡√’¬∫∑’Ëºπ—ßÀ≈Õ¥‡≈◊Õ¥
‚¥¬º≈°“√¬—∫¬—Èß°“√ ≈“¬ cyclic AMP 

3. Cardiac glycosides ´÷Ëß∑’Ëπ’È®–‰¡à°≈à“«∂÷ß ‡æ√“–‰¡à¡’∫∑∫“∑„π¿“«–™ÁÕ§‡©’¬∫æ≈—π„πªí®®ÿ∫—π ¡’ 
therapeutic index ·§∫ ·≈– half-life π“π 

°“√‡≈◊Õ°„™â¬“ Inotropes ·≈– vasopressors „π¿“«–™ÁÕ§ 
°“√‡≈◊Õ°™π‘¥¢Õß¬“¢÷ Ëß‡°‘¥¢÷ ÈπÊ ‡æ◊Èπ°—∫æ¬“∏‘ √’√«‘∑¬“ ´÷ Èπ„π¿“«–™ÁÕ§π— ËÕ„Àâ ‰¥âº≈°“√√—°…“µ“¡ 

«—µ∂ÿª√– ß§å∑’Ë°≈à“«‰«â·≈â« ºŸâªÉ«¬∫“ß√“¬Õ“®µâÕß°“√ƒ∑∏‘Ï¢Õß¬“ ∑—Èß inotropes ·≈– vasopressors √à«¡°—π 
ºŸâ„™â®÷ß§«√æ‘®“√≥“§ÿ≥ ¡∫—µ‘¢Õß¬“µà“ßÊ ¥—ßπ’È 
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Dopamine
¡’ƒ∑∏‘Ï beta-1, alpha-1 adrenergic ·≈– dopaminergic ¬“π’È¡’º≈∑—Èß‡ªìπ indirect ·≈– direct

acting amine „π¢π“¥µË”Ê®–∑”„Àâ¡’º≈ dopaminergic 1 ‡µÁ¡∑’Ë ∑”„ÀâÀ≈Õ¥‡≈◊Õ¥∑’Ë‰µ coronary ·≈– me-
sentery ¢¬“¬µ—«¥’ ¡’ƒ∑∏‘Ï natriuresis ·≈– diuresis ∑’Ë renal tubules °“√°√–µÿâπ dopaminergic 2 ®–∑”„Àâ
¬—∫¬—Èß°“√À≈—Ëß norepinephrine ¬‘Ëß∑”„ÀâÀ≈Õ¥‡≈◊Õ¥¢¬“¬¡“°¢÷Èπ ¢π“¥ Ÿß¢÷Èπ (2-5 ‰¡‚§√°√—¡µàÕ°‘‚≈°√—¡µàÕπ“∑’)
®–‡æ‘Ë¡°“√∫’∫µ—«¢ÕßÀ—«„® ®“° beta-1 ∑”„Àâ cardiac output ¥’¢÷Èπ ¡’‡≈◊Õ¥‰ª‡≈’È¬ß‰µ¡“°¢÷Èπ „π¢π“¥‡√‘Ë¡®“°
5 ‰¡‚§√°√—¡µàÕ°‘‚≈°√—¡µàÕπ“∑’ ®–¡’°“√À≈—Ëß norepinephrine ®“°°“√°√–µÿâπ alpha-1 ́ ÷Ëß„π¢π“¥∑’Ë Ÿß¢÷Èπ‡√◊ËÕ¬Ê
®–∑”„Àâ¡’ peripheral resistance, pulmonary vascular resistance ·≈– pulmonary capillary wedge
pressure  Ÿß¢÷Èπ Õ“®∑”„Àâ myocardial consumption ‡æ‘Ë¡¡“°®π‡ªìπÕ—πµ√“¬ ‚¥¬‡©æ“–‡¡◊ËÕ¡’À—«„®‡µâπ‡√Á«
À√◊Õ‡µâπº‘¥®—ßÀ«– √«¡∑—Èß∑”„ÀâÀ≈Õ¥‡≈◊Õ¥∑’Ë‰µµ’∫µ—«¡“° °≈—∫°—∫„π√–¬–·√°‰¥â‚¥¬ ‘Èπ‡™‘ß 

Dobutamine 
¡’§ÿ≥ ¡∫—µ‘¢Õß beta-1, beta-2 ·≈– alpha-1 adrenergic ƒ∑∏‘Ï∑’Ë‡¥àπ§◊Õ°“√‡æ‘Ë¡°“√∫’∫µ—«¢Õß

À—«„® (positive inotropic) ‚¥¬ºà“π beta-1  à«πƒ∑∏‘Ï beta-2 ·≈– alpha-1 adrenergic π—Èπ ¡¥ÿ≈°—π ®π‡°‘¥
¿“«–À≈Õ¥‡≈◊Õ¥ª≈“¬∑“ß¢¬“¬µ—«‡≈Á°πâÕ¬ „π∑ÿ°¢π“¥∑’Ë„™â∑“ß§≈‘π‘§ ¬“π’È™à«¬≈¥ pulmonary vascular resis-
tance ·≈–¢¬“¬À≈Õ¥‡≈◊Õ¥ coronary ‡™◊ËÕ«à“Õ“®™à«¬≈¥ myocardial consumption „π ¿“«–∑’ËÀ—«„®«“¬ 
‡æ√“–™à«¬≈¥ end diastolic pressure ·≈– wall tension ¢≥–∑’Ë‡æ‘Ë¡§«“¡¥—π‡≈◊Õ¥ ‚¥¬‰¡à∑”„ÀâÀ—«„®‡µâπ‡√Á« 
‡°‘π‰ª ‡∑’¬∫°—∫ dopamine ·≈â« ¬“π’È¡’º≈∑”„Àâ‡æ‘Ë¡Õ—µ√“°“√‡µâπ¢ÕßÀ—«„®πâÕ¬°«à“

Norepinephrine 
¡’ƒ∑∏‘Ï alpha-1 ·≈– beta-1 ´÷Ëß alpha-1 ®–‡¥àπ™—¥·¡â„π¢π“¥µË”Ê (0.01-0.02 ‰¡‚§√°√—¡µàÕ

°‘‚≈°√—¡µàÕπ“∑’) ∑”„Àâ‡°‘¥À≈Õ¥‡≈◊Õ¥µ’∫µ—« ¬‘Ëß∂â“‡æ‘Ë¡¢π“¥¢÷Èπ °Á®–¬‘Ëß¡’º≈¡“°¢÷Èπ ƒ∑∏‘Ï beta-1 ∑”„ÀâÀ—«„®‡µâπ
Èπ ∫’∫µ—«·√ß¢÷ Ë¡√–¥—∫ ‡√Á«¢÷ Èπ ·µà‰¡à§àÕ¬¡’º≈µàÕ cardiac output ‡æ√“–ƒ∑∏‘Ï alpha-1 ‡¥àπ°«à“ ¬“π’È„™â‡æ‘

Ëπ·≈â«‰¡à‰¥âº≈ ‡¡◊§«“¡¥—π‡≈◊Õ¥‰¥â¥’„π√“¬∑’Ë„™â¬“Õ◊ ËÕµâÕß°“√∑”„ÀâÀ≈Õ¥‡≈◊Õ¥¥”µ’∫µ—« ·µàµâÕß√–«—ß«à“®–¡’ 
À≈Õ¥‡≈◊Õ¥∑’Ë‰µ ∑’Ëµ—∫µ’∫µ—« ·≈–Õ“®¡’À—«„®‡µâπ™â“®“°√’‡ø≈Á°´å √«¡∑—Èß°≈â“¡‡π◊ÈÕÀ—«„®∑”ß“π¡“°¢÷Èπ„π¢≥–∑’Ë 
À—«„®‰¡à¥’Õ¬Ÿà·≈â« ®“° afterload ∑’Ë Ÿß¢÷Èπ¡“°‰¥â ´÷Ëß‡ªìπÕ—πµ√“¬ 

ªí®®ÿ∫—π¡’°“√π”¡“®”Àπà“¬„πª√–‡∑»·≈â«  “¡“√∂ª√—∫‡æ‘Ë¡¢π“¥°“√„™âß“π¢÷Èπ‰ª∂÷ß 3.3 ‰¡‚§√°√—¡
µàÕ°‘‚≈°√—¡µàÕπ“∑’ ‡æ◊ËÕ„Àâ ‰¥â mean arterial pressure ¡“°°«à“ 60 ¡¡.ª√Õ∑ ¡’À≈—°∞“πÀ≈“¬Õ¬à“ß∑’Ë∫àß«à“
¬“π’È¡’ª√– ‘∑∏‘¿“æ¥’ „π°“√√—°…“ septic shock ·≈–§«√æ‘®“√≥“‡ªìπÕ—π¥—∫µâπÊ „π°√≥’∑’Ë‡ªìπ√ÿπ·√ß ‡æ◊ËÕ
™à«¬„Àâ√–∫∫‰À≈‡«’¬π°≈—∫¡“„°≈â‡§’¬ßª°µ‘‰¥â‡√Á« 

Epinephrine 
¡’ƒ∑∏‘Ï alpha-1, beta-1 ·≈– beta-2 ´÷Ëß„π¢π“¥µË”Ê (0.01-0.03‰¡‚§√°√—¡µàÕ°‘‚≈°√—¡µàÕπ“∑’)

®–¡’º≈ positive inotropic ∑’Ë·√ß®“° beta-1  à«πº≈µàÕÀ≈Õ¥‡≈◊Õ¥®–¡’πâÕ¬ ‡æ√“–‡°‘¥ ¡¥ÿ≈√–À«à“ß alpha-
1 ·≈– beta-2 ∂â“‡æ‘Ë¡¢π“¥¢÷Èπ‰ª ®–¡’º≈¢Õß alpha-1 ‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê ∑”„Àâ¡’º≈√«¡√–À«à“ß inotropic ·≈–
vasopressor ·≈–∂â“ Ÿß¡“°®–¡’º≈≈¥‡≈◊Õ¥‰ª‡≈’È¬ß‰µÕ¬à“ß¡“° ‡™àπ„π¢π“¥∑’Ë‡°‘π 0.1 ‰¡‚§√°√—¡µàÕ°‘‚≈°√—¡
µàÕπ“∑’ 
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‡ªìπ drug of choice „π°“√√—°…“ anaphylactic shock ·≈–‡ªìπ¬“∑’Ë·π–π”„Àâ„™â„π¢≥–À¬ÿ¥ 
‡§√◊ËÕßªÕ¥-À—«„®‡∑’¬¡ √–À«à“ß°“√ºà“µ—¥À—«„® „π¢π“¥ 0.015-0.04 ‰¡‚§√°√—¡µàÕ°‘‚≈°√—¡µàÕπ“∑’ ‡æ√“–™à«¬
ª√–§—∫ª√–§Õß°“√‰À≈‡«’¬π „Àâ¡’ cardiac index ∑’Ë‡À¡“– ¡ ‰¥â¥’°«à“ dopamine ·≈– dobutamine 

Isoproterenol 
‡ªìπ pure beta-1, beta-2 adrenergic agonist „π¢π“¥∑“ß§≈‘π‘§ ®–‡æ‘Ë¡°“√∫’∫µ—«¢ÕßÀ—«„®

‡æ‘Ë¡Õ—µ√“°“√‡µâπ¢ÕßÀ—«„® ·≈–≈¥ pulmonary vascular resistance ≈¥ peripheral resistance ∑”„Àâ preload
≈¥≈ß ·≈–™à«¬‡æ‘Ë¡ cardiac output ·µà§«√√–«—ß°“√„™â„πºŸâªÉ«¬‚√§À≈Õ¥‡≈◊Õ¥À—«„®®–∑”„Àâ¢“¥ ¡¥ÿ≈ ‡æ√“–¡’ 
demand ‡æ‘Ë¡¢÷Èπ À—«„®‡µâπº‘¥®—ßÀ«– „π¢≥–∑’Ë§«“¡¥—π‡≈◊Õ¥≈¥µË”≈ß 

¬“¡’º≈µàÕ°“√π”‰øøÑ“¢ÕßÀ—«„® ∑”„Àâ QT interval  —Èπ≈ß‰¥â ®÷ßÕ“®„™â√—°…“ºŸâªÉ«¬∑’Ë¡’ torsade 
®“°°“√„™â¬“ antiarrhythmic ∑’Ë¡“°‡°‘π‰ª 

¡’ƒ∑∏‘Ï¢¬“¬À≈Õ¥≈¡ ®“°º≈¢Õß beta-2 

¬“π’Èªí®®ÿ∫—π„™âπâÕ¬ ‡æ√“–¡’ªí≠À“°“√‡°‘¥À—«„®‡µâπº‘¥ª°µ‘‰¥âßà“¬ ´÷Ëß‡ªìπ¢âÕ‡ ’¬ ·µà¬—ß§ß‡ªìπ 
ª√–‚¬™πå„πºŸâªÉ«¬∑’Ë¡’À—«„®‡µâπ™â“º‘¥ª°µ‘¡“°Ê °√≥’ heart block ·≈–ºŸâªÉ«¬ºà“µ—¥‡ª≈’Ë¬πÀ—«„® 

Dopexamine 
‡ªìπ synthetic catecholamine µ—«„À¡à ∑’Ë¡’ƒ∑∏‘Ï beta-2 ‡¥àπ™—¥, beta-1 ‡≈Á°πâÕ¬ ‰¡à¡’ alpha ·µà¡’

‘Ï Èß°“√ reuptake—¬—∫¬dopaminergic 1 (ª√–¡“≥ 1/3 ¢Õß dopamine) ·≈–¡’ dopaminergic 2 ‡≈Á°πâÕ¬ ®÷ß¡’ƒ∑∏
¢Õß norepinephrine ∑’ËÀ≈—ËßÕÕ°¡“·≈â« 

¬“π’È¡’≈—°…≥–‡ªìπ inodilator ‚¥¬∑”„Àâ¡’°“√∫’∫µ—«¢ÕßÀ—«„®¥’¢÷Èπ ¡’°“√≈¥ afterload ¡’°“√¢¬“¬
µ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥ª≈“¬∑“ß ∑’ËªÕ¥ ∑’Ë‰µ ·≈– mesentery ¡’ natriuresis 

¬“π’È¬—ß‰¡à¡’®”Àπà“¬„πª√–‡∑» ¡’√“¬ß“π°“√„™â·∂∫∑«’ª¬ÿ‚√ª«à“ „™â ‰¥âº≈¥’„πºŸâªÉ«¬‡ª≈’Ë¬πµ—∫ ºŸâªÉ«¬ 
ºà“µ—¥À—«„® ºŸâªÉ«¬‚√§À—«„®«“¬‡√◊ÈÕ√—ß ·≈–ºŸâªÉ«¬∑’Ë¡’ pulmonary hypertension 

‰¡à§«√„™â„π¢π“¥‡°‘π 6 ‰¡‚§√°√—¡µàÕ°‘‚≈°√—¡µàÕπ“∑’ ‡æ√“–®–¡’À—«„®‡µâπ‡√Á«¡“° ·≈– angina 
„πºŸâªÉ«¬‚√§À—«„®¢“¥‡≈◊Õ¥ 

Phenylephrine 
‡ªìπ synthetic catecholamine ∑’Ë¡’‡Õ°≈—°…≥å §◊Õ ‡°◊Õ∫®–‡ªìπ pure alpha adrenergic agonist

µà“ßª√–‡∑»‡ªìπ∑’Ëπ‘¬¡„™â„π√–À«à“ßºà“µ—¥ ‡æ◊ËÕµâ“πƒ∑∏‘Ï¢¬“¬À≈Õ¥‡≈◊Õ¥¢Õß¬“√–ß—∫§«“¡√Ÿâ ÷°™π‘¥µà“ßÊ „™â„π 
°“√√—°…“ª√–§—∫ª√–§ÕßºŸâªÉ«¬‚√§À—«„® ‡™àπ complex cyanotic heart disease √«¡∑—Èß√—°…“ septic shock 

‡ªìπ∑’Ëπà“‡ ’¬¥“¬∑’Ë¬“π’È ‰¡à¡’®”Àπà“¬„πª√–‡∑»‰∑¬ ·¡â®–‡ªìπ¬“∑’Ë¡’ª√–‚¬™πå·≈–®”‡ªìπµàÕºŸâªÉ«¬ 

Amrinone, Milrinone 
÷´à¡ bipyridine derivatives ÿ‡ªìπ “√°≈ àºà“π adrenergic receptors ∑”„Àâ‡°‘¥°“√¬—∫¬ß—È‚¥¬‰¡‘ÏËßÕÕ°ƒ∑∏

phosphodiesterase III enzymes ∑’ËÀ—«„® ·≈–À≈Õ¥‡≈◊Õ¥ ‚¥¬‡©æ“–∑”„Àâ¡’ cyclic AMP „π‡´≈≈å Ÿß¢÷Èπ ∑”„Àâ
¡’º≈≈—æ∏å¢Õß calcium influx ‡¢â“‰ª„π°≈â“¡‡π◊ÈÕÀ—«„®‡æ‘Ë¡¢÷Èπ ‡°‘¥‡ªìπ positive inotropy ·≈–º≈≈—æ∏å¢Õß cal-
cium outflux ÕÕ°®“°°≈â“¡‡π◊ÈÕ‡√’¬∫∑’Ëºπ—ßÀ≈Õ¥‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ ∑”„Àâ¡’À≈Õ¥‡≈◊Õ¥¢¬“¬µ—« ™à«¬≈¥ afterload 
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≈¥ venous return ≈¥ pulmonary vascular resistance ·≈–≈¥§«“¡µ÷ßµ—«¢Õß°≈â“¡‡π◊ÈÕÀ—«„® (·µà∂â“¡“°
‡°‘π‰ª°Á∑”„Àâ§«“¡¥—π‡≈◊Õ¥µ° ‡ªìπÕ—πµ√“¬‰¥â)

¬“°≈ÿà¡π’È¡’ª√–‚¬™πåµàÕ°“√∑”ß“π√–¬–§≈“¬µ—«¢ÕßÀ—«„® (diatolic function ¢Õß LV) ∑’Ë¥’¡“°‚¥¬ 
‡©æ“– ‡À¡“– ”À√—∫ºŸâªÉ«¬°≈â“¡‡π◊ÈÕÀ—«„®‰¡à¥’ À√◊ÕÀ—«„®«“¬‡√◊ÈÕ√—ß 

¬“π’È ‰¡à¡’ tachyphylaxis ‡À¡◊Õπ catecholamines ®÷ß “¡“√∂„™â√à«¡°—∫ beta agonist ‡æ◊ËÕ‡ √‘¡
ƒ∑∏‘Ï°—π‰¥â¥’ Õ¬à“ß‰√°Áµ“¡ ¬“π’È¬—ß¡’º≈°√–µÿâπ„ÀâÀ—«„®‡µâπ‡√Á« ‡æ‘Ë¡°“√π”‰øøÑ“ ¢Õß sinoatrial node ·≈–≈¥
refractoriness ¢Õß atrioventricular pathway ∑”„Àâ‡ªìπ proarrhythmic phenomenon ‡°‘¥¢÷Èπ‰¥â ®÷ß§«√ 
√–¡—¥√–«—ß„π°“√ª√—∫¢π“¥°“√„™â¥â«¬ 

Milrinone ªí®®ÿ∫—π„™â·∑π amrinone ‡æ√“–ÕÕ°ƒ∑∏‘Ï·√ß·≈–‰¡à¡’º≈µàÕ‡°√Á¥‡≈◊Õ¥ 

Vasopressin 
‡ªìπ endogenous hormone ∑’Ë √â“ß„π√à“ß°“¬ ‚¥¬ neuron ∑’Ë supraoptic ·≈– paraventricular 

Èß√Õ°“√À≈—nuclei ¢Õß hypothalamus ·≈–‡°Á∫ – ¡æ√âÕ¡∑— ËßÕÕ°¡“„™â„π posterior pituitary gland 
ªÉ«¬∑ªí®®ÿ∫—π¡’°“√ —ß‡§√“–Àå (8-arginine vasopressin) ·≈–π”¡“„™ Ë‡°‘¥¿“«–™ÁÕ§®“°À≈Õ¥‡≈◊Õ¥ 

¢¬“¬µ—« ‡æ◊ËÕ™à«¬‡æ‘Ë¡·≈–√—°…“ catecholamine sensitivity „πºŸâªÉ«¬ septic shock ·≈– vasodilatory shock 
®“° “‡ÀµÿÕ◊ËπÊ ‰¥â¥’ ∑”„Àâ≈¥¢π“¥¢Õß vasopressor ∑’Ë„™â≈ß‰¥â¡“° ‚¥¬Õ“»—¬º≈µàÕ vascular V1 receptor 
∑”„Àâ‡°‘¥À≈Õ¥‡≈◊Õ¥À¥µ—« √à«¡°—∫ V2 ´÷Ëß‡ªìπ antidiuretic effect ¢π“¥∑’Ë„Àâ 0.08 unit µàÕπ“∑’ À¬¥µàÕ‡π◊ËÕß 
‚¥¬„Àâ∑“ß “¬ central venous pressure °Á™à«¬‡æ‘Ë¡§«“¡¥—π‡≈◊Õ¥ ·≈– systemic vascular resistance ‰¥â¥’ 
Õ¬à“ß‰√°Áµ“¡¬“π’È§«√„™â„π√–¬– —Èπ ·≈–¥â«¬§«“¡√–¡—¥√–«—ß ‡æ√“–º≈µ’∫À≈Õ¥‡≈◊Õ¥√ÿπ·√ß ®π‡ªìπÕ—πµ√“¬
‰¥â √«¡∑—Èß¡’º≈„ÀâÀ—«„®‡µâπ™â“ À—«„®‡µâπº‘¥®—ßÀ«– Àâ“¡„™â„πºŸâªÉ«¬‰µÕ—°‡ ∫ À—«„®«“¬‡≈◊Õ¥§—Ëß ÀÕ∫À◊¥ ≈¡™—° 
·≈–ª«¥»’√…–‰¡‡°√π ·¡â«à“®–¡’»÷°…“µàÕ‡π◊ËÕß ·≈–√“¬ß“π«à“‰¥âº≈„π∑’Ëª√–™ÿ¡ critical care 2003 °Á¬—ß∂◊Õ«à“
‡ªìπ√–¬–¢Õß°“√»÷°…“∑¥≈ÕßÕ¬Ÿà

â„π°“√√—°…“ºŸâ ’
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µ“√“ß∑’Ë 1 ·≈– 2  · ¥ß receptor activity effects ‡ª√’¬∫‡∑’¬∫√–À«à“ß¬“·µà≈–µ—«

Drug and 
Relative Receptor Activity Effects 

Beta-1 Beta-1 Alpha Beta-2 Dopaminergic 
Usual IV Dose (inotropic) (chronotro-

pic) 
(vasocon-
striction) 

(vasodilation) (vasodilation) 

Dopamine (Inotropin˙) 

Low dose: 0.5-3 µg/kg/min 0/1+ 0/1+ 0 0/1+ 3+ 

Medium dose: 4-10 µg/kg/min 3+ 2+ 1+ 1+ 1+ 

High dose: 11-20 µg/kg/min 3+ 2+ 3+ 0 0 

Dobutamine (Dobutrex˙) 

2-15 µg/kg/min 3+ 1+ 1+ 2+ 0 

Amrinone (Inocor˙) 
0.75 mg/kg loaded over 5 min, 

then 5-10 µg/kg/min 3+ 1+ 0 2+ 0 

Drug and 
Usual IV Dose 

Relative Receptor Activity Effects 
Beta-1 

(inotropic) 
Beta-1 

(chronotro-
pic) 

Alpha 
(vasocon-
striction) 

Beta-2 
(vasodilation) 

Dopaminergic 
(vasodilation) 

Epinephrine (Adrenaline˙) 

Low dose : 0.06 µg/kg/min 3+ 2+ 1+ 2+ 0 

High dose: >0.06 µg/kg/min 3+ 3+ 3+ 0 0 

Norepinephrine (Levophed˙) 

0.03-0.2 µ/kg/min 2+ 2+ 4+ 0 0 

Isoproterenol (Isuprel˙) 

0.01-0.1 µg/kg/min 3+ 3+ 0 3+ 0 
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µ“√“ß∑’Ë 3 ·≈– 4  · ¥ß hemodynamic effects ‡ª√’¬∫‡∑’¬∫√–À«à“ß¬“·µà≈–µ—«

Drug and
Usual IV Dose 

Haemodynamic Effects RemarksCO SVR MAP PCWP HR 
Dopamine (Inotropin˙)
Low dose: 0.5-3 µg/kg/min 0 1 -1 0 0 May induce or exacerbate

supraventricular and ventricu-
lar dysrhythmias, extravasa-
tion may produce tissue
necrosis similar that of nor-

Medium dose: 4-10 µg/kg/min
High dose: 11-20 µg/kg/min
Dobutamine (Dobutrex˙)
2-15 µg/kg/min 

1+ 
1+ 

1+ 

-1 
1+ 

-1 

1+ 
1+ 

0/1+ 

1+ 
1+ 

1 

1+ 
1+ 

0/1+ 

epinephrine 

Ventricular dysrhythmias and
increased HR may occur but
less likely than with other
catecholamines 

Amrinone (Inocor˙)
0.75 mg/kg loaded over 5 min, 
then 5-10 µg/kg/min 

1+ -1 0/-1 -1 0/1+ Side effects: thrombocyto-
paenia (2%-3%), fever, GI 
upset, hypotension, worsen-
ing of dysrhythmias, invasive 
haemodynamic monitoring
recommended 

Drug and
Usual IV Dose 

Haemodynamic Effects RemarksCO SVR MAP PCWP HR 
Epinephrine (Adrenaline˙)
Low dose : 0.06 µg/kg/min
High dose: >0.06 µg/kg/min 

Norepinephrine (Levophed˙)
0.03-0.2 µg/kg/min 

Isoproterenol (Isuprel˙)
0.01-0.1 µg/kg/min 

1+ 
1+ 

+ 

1+ 

-1 
1+ 

1+ 

-1 

+ 
1+ 

1+ 

0/-1 

0 
1+ 

1+ 

-1 

1+ 
1+ 

+ 

1+ 

May induce or exacerbate
ventricular ectopy, specially
in patients receiving digoxin 

Administer into a central vein; 
avoid extravasation; if it 
occurs, infiltrate area with 
5-10 mg of phentolamine
diluted in 10 ml of normal 
saline solution 

Avoid use in patients with
ischaemic heart disease; may
exacerbate tachyarrhythmia
from digoxin toxicity or
hypokalaemia 
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 √ÿªµ—«Õ¬à“ß°“√‡≈◊Õ°„™â¬“ Inotropes ·≈– vasopressors „π¿“«–™ÁÕ§
Dopamine „™â ‰¥â„π¿“«–™ÁÕ§∑ÿ°ª√–‡¿∑ ‡ªìπ first line drug

Dobutamine „™â„π¿“«– congestive heart failure, cardiogenic shock, obstructive ·≈– septic
shock

Norepinephrine „™â„π¿“«– refractory shock ¡’À≈Õ¥‡≈◊Õ¥¢¬“¬µ—«¡“° ‰¡àµÕ∫ πÕßµàÕ dopamine

Epinephrine „™â„π refractory shock ·≈– anaphylactic shock

Isoproterenol „™â„π¿“«– cardiogenic shock ∑’Ë¡’ bradyarrhythmia, ¿“«– torsade des pointes
(¢π“¥ 1-4 ‰¡‚§√°√—¡µàÕπ“∑’)

Dopexamine „™â„π¿“«– congestive heart failure, cardiogenic shock (¢π“¥ 0.5-6 ‰¡‚§√°√—¡µàÕ
°‘‚≈°√—¡µàÕπ“∑’)

Phenylephrine „™â„π¿“«– neurogenic À√◊Õ septic shock (¢π“¥ 20-200 ‰¡‚§√°√—¡µàÕπ“∑’)

Amrinone „™â„π¿“«– congestive heart failure, cardiogenic shock

Milrinone „™â„π¿“«– congestive heart failure, cardiogenic shock (¢π“¥ 37.5-75 ‰¡‚§√°√—¡µàÕ
°‘‚≈°√—¡ bolus „π‡«≈“π“π°«à“ 10 π“∑’ ·≈–µ“¡¥â«¬°“√À¬¥Õ¬à“ßµàÕ‡π◊ËÕß„π¢π“¥ 0.375-0.75 ‰¡‚§√°√—¡
µàÕ°‘‚≈°√—¡µàÕπ“∑’)

 √ÿª
„π°“√√—°…“¿“«–™ÁÕ§ ÷́Ëß‡ªìπ‡ ¡◊Õπ∑“ßºà“π√à«¡ ÿ¥∑â“¬¢Õßæ¬“∏‘ ¿“æµà“ßÊ ∑’Ë àßº≈„Àâ‡°‘¥§«“¡

≈â¡‡À≈«¢Õß√–∫∫‰À≈‡«’¬π ·≈–∑”„ÀâºŸâªÉ«¬‡ ’¬™’«‘µ‰¥âπ—Èπ „π∞“π–ºŸâ¡’∫∑∫“∑ ”§—≠„π°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬∑’ËÕ¬Ÿà„π
¿“«–§ÿ°§“¡µàÕ™’«‘µ ®”‡ªìπ®–µâÕß¡’§«“¡√Ÿâ§«“¡‡¢â“„®„π¢—ÈπµÕπ·≈–Õß§åª√–°Õ∫µà“ßÊ ∑’Ë®”‡ªìπ ‡æ◊ËÕ®–‰¥â™à«¬„Àâ
ºŸâªÉ«¬°≈—∫§◊π¡“¥’‰¥â‚¥¬‡√Á«°àÕπ®–¡’°“√ Ÿ≠‡ ’¬Àπâ“∑’Ë¢ÕßÕ«—¬«–µà“ßÊ ‰ª ¬“ inotropes ·≈– vasopressors
‡ªìπ ‘Ëß¡’ª√–‚¬™πå∑’Ë™à«¬„ÀâºŸâªÉ«¬¡’ tissue perfusion ·≈– oxygenation ∑’Ë‡À¡“– ¡‰¥â ‡¡◊ËÕ‰¥â√—∫ “√πÈ”∑¥·∑π
‡æ’¬ßæÕ√à«¡°—π §«√√–¡—¥√–«—ß·≈–µ√–Àπ—°„πº≈‰¡àæ÷ßª√– ß§å·≈–¿“«–·∑√° ấÕπ∑’ËÕ“®‡°‘¥®“°°“√„™â¬“ ‡™àπ
‡°‘¥À≈Õ¥‡≈◊Õ¥µ’∫µ—«¡“°‡°‘π‰ª ®π‡ªìπÕ—πµ√“¬µàÕ‡π◊ÈÕ‡¬◊ËÕ·≈–Õ«—¬«–µà“ßÊ °“√√—Ë«‰À≈¢Õß¬“ÕÕ°®“°‡ âπ‡≈◊Õ¥
¿“«–À—«„®‡µâπº‘¥ª°µ‘ ·≈–‡µâπ‡√Á« ∫’∫µ—«·√ß‡°‘π‰ª ®π‡°‘¥¿“«–À—«„®¢“¥‡≈◊Õ¥´÷Ëß‡ªìπÕ—πµ√“¬ °“√√Ÿâ®—°À“
µ—«‡≈◊Õ°∑’Ë‡À¡“– ¡ ‡ªìπÕß§åª√–°Õ∫ ”§—≠∑’Ë àßº≈µàÕª√– ‘∑∏‘¿“æ°“√√—°…“¥â«¬‡™àπ°—π
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