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An Initial Approach to Shock 

™‘π«—µ√ «‘ ÿ∑∏‘·æ∑¬å 

¿“«– shock ‡ªìπ¿“«–«‘°ƒµ∑’Ëæ∫∫àÕ¬·≈–¡—°‡ªìπ “‡Àµÿ„π°“√√—∫ºŸâªÉ«¬‰«â„π‰Õ ’́¬Ÿ ºŸâªÉ«¬‡À≈à“π’È¡’ªí≠À“ 
end organ hypoperfusion ́ ÷Ëß‡°‘¥®“°æ¬“∏‘ √’√«‘∑¬“µà“ßÊ °—π ¥—ßπ—Èπ®÷ß¡’§«“¡®”‡ªìπ∑’Ë®–µâÕß∑√“∫°“√«‘π‘®©—¬
∂÷ß “‡Àµÿµà“ßÊ ¢Õß shock ‡æ◊ËÕ„Àâ°“√√—°…“‡∫◊ÈÕßµâπ·≈–√—°…“µ“¡ “‡ÀµÿÕ¬à“ß∑—π∑à«ß∑’ °àÕπ∑’ËºŸâªÉ«¬®–‡°‘¥
¿“«–√–∫∫Õ«—¬«–≈â¡‡À≈«´÷Ëß®–∑”„Àâ°“√æ¬“°√≥å‚√§·¬à≈ß 

Definition of shock 
¿“«– shock ®–‡°‘¥¢÷Èπ‡¡◊ËÕ√à“ß°“¬Õ¬Ÿà„π¿“«– multisystem organ hypoperfusion ´÷Ëß°“√ª√–‡¡‘π

∑“ß§≈‘π‘°®–µ√«®æ∫À—«„®‡µâπ‡√Á« À“¬„®‡√Á« §«“¡¥—π‚≈À‘µµË” ‡Àß◊ËÕÕÕ° ¡◊Õ‡∑â“ ’́¥‡¬Áπ √–¥—∫§«“¡√Ÿâ ÷°µ—«≈¥≈ß
·≈–ª√‘¡“≥ªí  “«–≈¥≈ß ¿“«–§«“¡¥—π‚≈À‘µµË”¡’§«“¡ ”§—≠‡æ√“–«à“¡—°®–µ√«®æ∫„π¢≥–∑’ËºŸâªÉ«¬ shock
‡ ¡Õ ·µà¢âÕæ÷ß√–«—ß§◊Õ§«“¡¥—π‚≈À‘µµË”„π∫“ß°√≥’‰¡à‰¥âÀ¡“¬∂÷ß shock ·≈–ºŸâªÉ«¬∑’Ë¡’¿“«– shock ∫“ß√“¬ 
°Á‰¡à¡’§«“¡¥—π‚≈À‘µµË” ®÷ß§«√æ‘®“√≥“√à«¡°—∫≈—°…≥–∑“ß§≈‘π‘°Õ◊ËπÊ ¥â«¬‡ ¡Õ ‡¡◊ËÕºŸâªÉ«¬‡°‘¥¿“«– hypoper-

ÈÕ‡¬◊fusion °Á®–¡’Õ“°“√¢Õß‡π◊ ËÕ¢“¥ÕÕ°´‘‡®π (tissue hypoxia) ¡’¿“«– lactic acidosis ·≈–¿“«–°“√ 
Ë«√à“ß°“¬ (systemic inflammatory response) ‡ªìπµ—«π”‰ª ŸÕ—°‡ ∫∑— à§«“¡º‘¥ª°µ‘¢Õß‡¡µ“∫Õ≈‘ ¡·≈–

∑”„Àâ‡°‘¥√–∫∫Õ«—¬«–≈â¡‡À≈«‰¥â ´÷Ëß systemic inflammatory response ®–‡°‘¥¢÷Èπ¡“°À√◊ÕπâÕ¬¢÷ÈπÕ¬Ÿà°—∫
 “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥ shock ·≈–§«“¡√«¥‡√Á«„π°“√„Àâ°“√√—°…“ 

A questioning approach to the initial clinical examination
®“°§”®”°—¥§«“¡¢â“ßµâπ®–‡ÀÁπ«à“ “¡“√∂«‘π‘®©—¬¿“«– shock  à«π„À≠à®“°Õ“°“√· ¥ß§◊Õ§«“¡¥—π

‚≈À‘µµË” §à“§«“¡¥—π‚≈À‘µ∑’Ë«—¥π’È§◊Õ§«“¡ —¡æ—π∏å¢Õß cardiac output ·≈– §«“¡µâ“π∑“π¢ÕßÀ≈Õ¥‡≈◊Õ¥∑—Ë« 
√à“ß°“¬ (systemic vascular resistance) 

Mean blood pressure = cardiac output x systemic vascular resistance 
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¥—ßπ—Èπ§«“¡¥—π‚≈À‘µµË”®÷ß‡°‘¥®“° 2  “‡Àµÿ„À≠àÊ π—Ëπ§◊Õ ¡’°“√≈¥≈ß¢Õß cardiac output À√◊Õ¡’°“√
≈¥≈ß¢Õß§«“¡µâ“π∑“πÀ≈Õ¥‡≈◊Õ¥∑—Ë«√à“ß°“¬ °“√ª√–‡¡‘πºŸâªÉ«¬∑’Ë¡’§«“¡¥—π‚≈À‘µµË”®÷ß‡√‘Ë¡µâπ¥â«¬§”∂“¡∑’Ë«à“
ç¡’°“√≈¥≈ß¢Õß cardiac output À√◊Õ‰¡à?é ºŸâªÉ«¬∑’Ë¡’ cardiac output  Ÿß®–µ√«®æ∫ pulse pressure °«â“ß
§«“¡¥—π‰¥·Õ ‚µ≈‘°µË” ¡◊Õ‡∑â“Õÿàπ rapid nailbed return ´÷Ëß‡ªìπ≈—°…≥–¢Õß septic shock (µ“√“ß∑’Ë 1) 

„π∑“ßµ√ß°—π¢â“¡ºŸâªÉ«¬∑’Ë¡’ cardiac output µË”®–µ√«®æ∫ pulse pressure ·§∫ ¡◊Õ‡∑â“‡¬Áπ·≈– poor
nailbed return „πºŸâªÉ«¬°≈ÿà¡π’È∑”°“√ª√–‡¡‘π¢—ÈπµàÕ‰ª¥â«¬§”∂“¡∑’Ë«à“ éÀ—«„®‡µÁ¡·≈â«À√◊Õ¬—ß?é À—«„®∑’Ë‡µÁ¡·≈â«
¥Ÿ‰¥â®“°√–¥—∫§«“¡¥—π‡ âπ‡≈◊Õ¥¥”∑’Ë§Õ Ÿß (elevated jugular venous pressure) ¡’Õ“°“√∫«¡πÈ” øíßªÕ¥¡’ 
‡ ’¬ß crepitation À—«„®¡’ S3, S4 gallop ‡Õ°´‡√¬å‡ÀÁπÀ—«„®‚µÀ√◊Õ¡’≈—°…≥–πÈ”∑à«¡ªÕ¥ ∫àß∂÷ß¿“«– cardio-
genic shock ´÷Ëß≈—°…≥–‡À≈à“π’È°Á®–µ√«®‰¡àæ∫„π¿“«– hypovolemic shock 

‡¡◊ËÕ„¥°Áµ“¡∑’Ë≈—°…≥–∑“ß§≈‘π‘°‰¡à “¡“√∂·¬°°“√«‘π‘®©—¬‰¥â™—¥‡®π  à«π„À≠à·≈â«‡°‘¥®“°§«“¡º‘¥ª°µ‘
∑’Ë¡“°°«à“Àπ÷ËßÕ¬à“ß‡™àπ septic shock ∑’Ë¡’¿“«–·∑√°´âÕπ‡ªìπ myocardial ischemia À√◊Õ hypovolemia 
‡ªìπµâπ µ√ß®ÿ¥π’È¡’§«“¡®”‡ªìπµâÕß‰¥â¢âÕ¡Ÿ≈‡æ‘Ë¡‡µ‘¡‡æ◊ËÕ™à«¬„π°“√«‘π‘®©—¬‡™àπ echocardiography À√◊Õ inva-
sive monitoring µà“ßÊ æ√âÕ¡°—∫æ‘®“√≥“¥Ÿ°“√µÕ∫ πÕßµàÕ°“√√—°…“‡∫◊ÈÕßµâπ‡æ◊ËÕ¬◊π¬—πÀ√◊Õ‡ª≈’Ë¬π·ª≈ß„π
°“√«‘π‘®©—¬µàÕ‰ª 

Urgent initial resuscitation 
ËÕß¡“®“°◊Ë¬ß°“√‡°‘¥¿“«–√–∫∫Õ«—¬«–≈â¡‡À≈«Õ—π‡π’ËÕÀ≈’°‡≈◊„π™à«ß·√°¢Õß°“√„Àâ°“√√—°…“¡’®ÿ¥ª√– ß§å‡æ

shock ‚¥¬æ¬“¬“¡∑”„Àâ√–∫∫‰À≈‡«’¬π‚≈À‘µ°≈—∫‡ªìπª°µ‘‚¥¬‡√Á«∑’Ë ÿ¥ °“√√—°…“‡∫◊ÈÕßµâπ∑’Ë¡’ª√– ‘∑∏‘¿“æ¢÷Èπ
°—∫°“√ª√–‡¡‘π∑“ß§≈‘π‘°‡ªìπ¢—ÈπµÕπµ“¡∑’Ë‰¥â°≈à“«¡“·≈â« √«¡∂÷ßª√–‡¡‘π°“√‡ª≈’Ë¬π·ª≈ßµ“¡°“√√—°…“ ¬◊π¬—π 

Ë¡‡µ‘¡µà“ßÊ ‘ÈÕßµâπ „π¢≥–‡¥’¬«°—πæ¬“¬“¡À“¢âÕ¡Ÿ≈‡æ◊Ë¬π·ª≈ß°“√«‘π‘®©—¬®“°°“√µÕ∫ πÕßµàÕ°“√√—°…“‡∫’À√◊Õ‡ª≈
‡æ◊ËÕ™à«¬„π°“√«‘π‘®©—¬·≈–‡æ◊ËÕµ‘¥µ“¡°“√‡ª≈’Ë¬π·ª≈ß·≈–‡ΩÑ“√–«—ß‡¡◊ËÕºà“πæâπ™à«ß«‘°ƒµ‰ª·≈â« 

Primary survey
„™â≈”¥—∫·∫∫·ºπ‡¥’¬«°—∫ªØ‘∫—µ‘°“√°Ÿâ™’«‘µºŸâªÉ«¬‚√§À—«„® (advanced cardiac life support, ACLS) 

·≈– ºŸâªÉ«¬Õÿ∫—µ‘‡Àµÿ (advanced trauma life support, ATLS) ‰¥â·°à 

ë A - Airway 

ë B - Breathing 

ë C - Circulation 

Airway and Breathing
ºŸâªÉ«¬ à«π„À≠à‰¡à¡’§«“¡º‘¥ª°µ‘‚¥¬µ√ßµàÕ∑“ß‡¥‘πÀ“¬„® (airway) ·µà¡’À≈“¬ “‡Àµÿ∑’Ë§«√æ‘®“√≥“„ à 

∑àÕ™à«¬À“¬„®·≈–„™â‡§√◊ËÕß™à«¬À“¬„® (µ“√“ß∑’Ë 2) „πºŸâªÉ«¬°≈ÿà¡π’È 

°“√√—°…“‡∫◊ÈÕßµâπ¢Õß√–∫∫∑“ß‡¥‘πÀ“¬„®„π¿“«– shock ¡’®ÿ¥ª√– ß§å§◊Õ „ÀâºŸâªÉ«¬‰¥â√—∫ÕÕ°´‘‡®π∑’Ë
Õ◊ËÈÕ ·≈–‡æ◊„π°“√À“¬„®‰¥âæ—°≈¥°“√„™âÕÕ°´‘‡®π¢Õß°≈â“¡‡π’ËÈÕ∑◊ËÕ„Àâ°≈â“¡‡π◊‡æ’¬ßæÕ, „Àâ ventilatory support ‡æ „™â
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µ“√“ß∑’Ë 1 Rapid formulation of an early working diagnosis of the etiology of shock

Defining the features of shock 
Blood pressure 
Heart rate 
Respiratory rate 
Mentation 
Urine output 
Arterial pH 

High-output hypotension 
Septic shock 

Low cardiac output 
Cardiogenic and hypovolemic shock 

Is cardiac output reduced? 
Pulse pressure 
Diastolic pressure 
Extremities digits 
Nailbed return 
Heart sounds 
Temperature 
White cell count 

Site of infection 

No 

Warm 
Rapid 
Crisp 
or 
or 
+ + 

Yes 

Cool 
Slow 

Muffled 

_ 
Reduced pump function, 

Cardiogenic shock 
Reduced venous return, 

Hypovolemic shock 

Is the heart too full?
 Clinical context
 JVP
 S3, S4 gallop
 Crepitations
 CXR 

Yes 
Angina / ECG 

+ + + 
+ + + 

Large heart

 upper lobe flow 

Pulmonary edema 

No 
Hemorrhage, dehydration 

_ 
_ 

Normal 

What does not fit? 
Overlapping etiologies (septic cardiogenic, septic hypovolemic, cardiogenic hypovolemic) 
Short list of other etiologies 
High output 
hypotension 
Liver failure 
Pancreatitis 
Trauma with SIRS 
Thyroid storm 
A-V fistula 
Pagetûs disease 

Get more information echocardiography, right heart catheterization 

High right atrial pressure 
hypotension 

Pulmonary hypertension 
(most often pulmonary embolus) 

Right ventricular infarction 

Nonresponsive 
hypotension 

Adrenal insufficiency 
Anaphylaxis 

Neurogenic shock 
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protect airway „π‡∫◊ÈÕßµâπ ºŸâªÉ«¬§«√‰¥â√—∫ÕÕ°´‘‡®π¢π“¥ Ÿß (100%) ·≈–ª√—∫‡§√◊ËÕß™à«¬À“¬„®‚¥¬„Àâ‡§√◊ËÕß
∑”ß“π„π°“√À“¬„®∑—ÈßÀ¡¥·∑πºŸâªÉ«¬ ¡—°„™â‡ªìπ controlled mechanical ventilation (CMV) mode µ—Èß minute 
ventilation „Àâ‡æ’¬ßæÕ (Vt 8-10 mL/kg ·≈– respiratory rate ‡∑à“°—∫ patientûs spontaneous rate ≈∫¥â«¬
4) °“√„Àâ high inspiratory flow rate ®–™à«¬„ÀâºŸâªÉ«¬≈¥°“√ÕÕ°·√ß„π°“√À“¬„® √à«¡°—∫°“√„Àâ¬“·°âª«¥
·≈– sedatives ∑’Ë‡À¡“– ¡ ∂â“¥”‡π‘π°“√µ“¡π’È·≈â«ºŸâªÉ«¬¬—ßµâÕß„™â·√ß„π°“√À“¬„®¡“°Õ¬Ÿà„Àâæ‘®“√≥“„™â neu-
romuscular blocking agents 

µ“√“ß∑’Ë 2  Indications for intubation in shock patients

INDICATION WHY 

Hypoxemia High FiO2 is not guaranteed by oxygen masks. 

PEEP can be added. 

Ventilatory failure Ensure adequate CO2 removal. 

(inappropriately high PCO2, signs of Correct hypoxemia due to hypoventilation. 

  ventilatory muscle fatique) Prevent sudden respiratory arrest. 

Vital organ Rest ventilatory muscles and divert cardiac 

output to hypoperfused vital organs. 

Hypoperfusion Obtundation Protect and ensure an adequate airway 

À≈—ß®“°ª√—∫µ—Èß‡§√◊ËÕß™à«¬À“¬„®‡æ◊ËÕ·°âªí≠À“‡∫◊ÈÕßµâπ·≈â« „Àâ§àÕ¬Ê ª√—∫≈¥ setting µ“¡º≈°“√µ√«®
§à“°ä“´„π‡≈◊Õ¥·¥ß ‡æ◊ËÕªÑÕß°—π oxygen toxicity æ¬“¬“¡√—°…“√–¥—∫ PaO2 > 60 mm Hg À√◊Õ SaO2 > 90% 
‚¥¬∑’Ë„™â FiO2 < 0.6 °“√„Àâ positive pressure ventilation Õ“®∑”„Àâ‡°‘¥ hypotension ‰¥â„πºŸâªÉ«¬∑’Ë¡’ intra-
vascular volume deficit À√◊ÕÕ“®∑”„Àâ‡°‘¥ barotrauma ‰¥â ¥—ßπ—Èπ§«√„Àâ “√πÈ”·°àºŸâªÉ«¬„Àâ‡æ’¬ßæÕ ·≈–
µ‘¥µ“¡°“√‡ª≈’Ë¬π·ª≈ß¢Õß lung mechanics °“√ª√—∫‡§√◊ËÕß™à«¬À“¬„®‚¥¬æ¬“¬“¡§«∫§ÿ¡„Àâ peak airway 
pressure < 45 cm H2O À√◊Õ plateau pressure < 35 cm H2O ®–™à«¬≈¥ªí≠À“¥—ß°≈à“«‰¥â 

Circulation 
°“√ resuscitation „πºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°µ‘„π√–∫∫‰À≈‡«’¬π‚≈À‘µÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ¡’‡ªÑ“À¡“¬§◊Õ

·°â ‰¢µâπ‡Àµÿ¢Õß¿“«– shock ‡¡◊ËÕ‰¥â√—∫°“√ª√–‡¡‘π·≈–∑√“∫∂÷ß°“√«‘π‘®©—¬‡∫◊ÈÕßµâπ·≈â«§«√‡√‘Ë¡„Àâ°“√√—°…“
‰ªæ√âÕ¡Ê °—π ºŸâªÉ«¬∑’Ë¡’¿“«– hypovolemic shock §«√‰¥â√—∫°“√√—°…“¥â«¬ “√πÈ”®π°«à“¿“«– hypoperfusion 

Ëµ√«®æ∫ jugular venous distension ·≈–øíß‰¥’ªÉ«¬∑Èπ‚¥¬‰¡÷
 gallop ´÷Ëß∫àß∂÷ß¿“«– cardiogenic shock ·µà®“°§«“¡‰¡à·πàπÕπ„π°“√«‘π‘®©—¬·≈–§«“¡‡√àß√’∫„π°“√

Èß·µà√–¬–·√°¢Õß°“√√—°…“ —Èß “√π

®–¥’¢ à®”‡ªìπµâÕß„Àâ vasoactive drugs µ√ß¢â“¡°—∫ºŸâ â 
S3

resuscitation º —ªÉ«¬ à«π„À≠à¡—°‰¥â√—∫∑Ÿâ È”·≈– vasoactive drugs ‰ªæ√âÕ¡Ê °—πµ
’Ë´ â ‰¥â°“√«‘π‘®©—¬·≈–°“√√—°…“∑∂Ÿ°µâÕß≈à“™â“ÕÕ°‰ªÕ’° ‡æ√“–º≈®“°°“√°√–∑”¥—ß°≈à“« Ëß‰¡à‡ªìπº≈¥’‡æ√“–®–∑”„À÷

®ÿ¥ª√– ß§ß÷ËÈπ ́÷¢’¥’ËªÉ«¬¡’Õ“°“√∑ŸâªÉ«¬°≈—∫‡ªìπª°µ‘‰¥âÕ¬à“ß√«¥‡√Á«®π∑”„Àâ‡¢â“„®º‘¥«à“ºŸâ∑”„Àâ§«“¡¥—π‚≈À‘µ¢Õßº å
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∑’Ë·∑â®√‘ß¢Õß°“√ resuscitation ‰¡à‰¥âÕ¬Ÿà∑’Ë§à“§«“¡¥—π‚≈À‘µ ·µà§◊Õ°“√∑’ËºŸâªÉ«¬¡’ cardiac output ·≈– oxygen
delivery ‡æ’¬ßæÕµàÕ§«“¡µâÕß°“√¢Õß√à“ß°“¬ ´÷Ëß oxygen delivery §◊Õ°“√∑”ß“π√à«¡°—π¢Õß cardiac out-
put, oxygen-carrying capacity ¢Õß‡≈◊Õ¥ (hemoglobin) ·≈– arterial oxygen saturation ‚¥¬°“√æ‘®“√≥“
√à«¡°—π∑—Èß “¡ à«π¡’§«“¡ ”§—≠¡“°°«à“°“√æ‘®“√≥“‡©æ“–„π à«π„¥ à«πÀπ÷Ëß ¥—ßπ—Èπ cardiovascular resus-
citation ®÷ßÀ¡“¬∂÷ß°“√·°â ‰¢ªí≠À“¢Õß∑—Èß “¡ à«π‰ª¥â«¬°—π

®“°°“√ª√–‡¡‘πºŸâªÉ«¬µ“¡¢—ÈπµÕπ„πµ“√“ß∑’Ë 1 ∂â“ª√–‡¡‘π·≈â«À—«„®¬—ß‰¡à‡µÁ¡ „Àâ√—°…“¥â«¬ fluid chal-
lenge ‚¥¬„Àâ “√πÈ” (·π–π”‡ªìπ crystalloid °àÕπ‡æ√“–À“ßà“¬·≈–√“§“∂Ÿ°) „πÕ—µ√“‡√Á«∑’Ë “¡“√∂∂÷ß end
point ‰¥â„π‡«≈“Õ—π —Èπ (2-3 L/20 min warmed saline) ´÷Ëß end point ¡’ 2 °√≥’§◊Õ benefit (increase BP,
increase pulse pressure) À√◊Õ complication (increased JVP, gallop, crepitation) ∂â“‰¡à‡°‘¥Õ–‰√¢÷Èπ‡≈¬
· ¥ß«à“¬—ß„Àâ “√πÈ”‰¡àæÕ §«√„Àâ “√πÈ”Õ’°„πª√‘¡“≥∑’Ë¡“°¢÷Èπ°«à“‡¥‘¡ „π°√≥’∑’Ë‡ÀÁπ‰¥â™—¥«à“ shock ‡°‘¥®“°
°“√‡ ’¬‡≈◊Õ¥ °“√∑”„Àâ‡≈◊Õ¥À¬ÿ¥‚¥¬‡√Á« ”§—≠∑’Ë ÿ¥ §«√æ‘®“√≥“„Àâ‡≈◊Õ¥∑¥·∑πµ—Èß·µà√–¬–‡√‘Ë¡·√° ·≈–„Àâ “√πÈ”
∑¥·∑π‡≈◊Õ¥√à«¡¥â«¬ ®π§«“¡¥—π‚≈À‘µ¥’¢÷ÈπÀ√◊ÕÀ—«„®‡√‘Ë¡‡µÁ¡·≈â« „π à«π¢ÕßºŸâªÉ«¬∑’Ë ß —¬ cardiogenic shock
·µà¬—ß‰¡à¡’≈—°…≥–∑’Ë∫àß∫Õ°«à“¡’¿“«– fluid overload °ÁµâÕß°“√ volume challenge ‡™àπ°—π ·µà„πª√‘¡“≥∑’Ë
πâÕ¬°«à“ (ª√–¡“≥ 200-250 mL NaCl in 20 min)  à«π°“√®–„Àâ volume challenge „π√–¬–µàÕ‰ªÕ¬à“ß‰√
°Á¢÷Èπ°—∫°“√µÕ∫ πÕß„πµÕπ·√°

À≈—ß®“°¿“«– shock ‡√‘Ë¡¥’¢÷Èπ®“°°“√„Àâ “√πÈ”∑’ËæÕ‡æ’¬ß·≈â« §«√ª√–‡¡‘π§à“ left ventricular filling
pressure ·≈–æ¬“¬“¡√—°…“√–¥—∫„ÀâµË”∑’Ë ÿ¥ (∑’Ë®– “¡“√∂§ßª√‘¡“≥ cardiac output ·≈– oxygen delivery
„Àâ‡æ’¬ßæÕ·°à√à“ß°“¬) ‡æ◊ËÕ≈¥ªí≠À“°“√‡°‘¥ pulmonary edema ·≈– ventricular dysfunction ®“°°“√∑’Ë¡’
preload ¡“°‡°‘π‰ª ®–‡ÀÁπ«à“«‘∏’°“√π’È ‰¡à§”π÷ß∂÷ß‡ªÑ“À¡“¬‡ªìπ§à“µ—«‡≈¢§à“„¥§à“Àπ÷Ëß À¡“¬§«“¡«à“°“√√—°…“
ºŸâªÉ«¬ shock µâÕß¡’°“√ª√–‡¡‘π È́”Ê ·≈–æ¬“¬“¡µÕ∫§”∂“¡ßà“¬Ê «à“ çÀ—«„®‡µÁ¡·≈â«À√◊Õ¬—ßé ( “√πÈ”æÕÀ√◊Õ¬—ß)

µàÕ‡¡◊ËÕ‰¥â„Àâ “√πÈ”Õ¬à“ß‡æ’¬ßæÕ·≈â« (À—«„®‡µÁ¡·≈â«) ·µà¬—ß‰¡à “¡“√∂·°â ‰¢¿“«– shock ‰¥â · ¥ß«à“
ºŸâªÉ«¬¡’ªí≠À“‡°’Ë¬«°—∫°“√∫’∫µ—«¢ÕßÀ—«„® ®÷ß§«√‡√‘Ë¡„Àâ°“√√—°…“¥â«¬ inotropic agents ‚¥¬‡√‘Ë¡®“° dobutamine
2-10 mcg/kg/min (titrated dose) ‡æ◊ËÕ‡æ‘Ë¡°“√∫’∫µ—«¢ÕßÀ—«„® √à«¡°—∫ dopamine 2-5 mcg/kg/min (me-
senteric vasodilator) ́ ÷Ëß®–™à«¬‡æ‘Ë¡‡≈◊Õ¥‰ª‡≈’È¬ß∑“ß‡¥‘πÕ“À“√·≈–‰µ ·µàÕ¬à“ß‰√°Á¥’¬—ß¡’¢âÕ∂°‡∂’¬ß°—π„π‡√◊ËÕß
∫∑∫“∑¢Õß renal dose dopamine ®“°¢âÕ¡Ÿ≈„πªí®®ÿ∫—π‡™◊ËÕ«à“ “¡“√∂™à«¬‡æ‘Ë¡ renal perfusion „π°√≥’¢Õß
low flow shock ∑’Ë¡’µâπ‡Àµÿ¡“®“° ventricular dysfunction  à«π high output hypotension ‡™àπ„π¿“«–
sepsis °“√„Àâ low dose dopamine ‰¡à “¡“√∂™à«¬„π‡√◊ËÕß¢Õß renal perfusion ‰¥â (·µà “¡“√∂‡æ‘Ë¡
ª√‘¡“≥ªí  “«–‰¥â ®“°ƒ∑∏‘Ï natriuretic effect Õ“®∑”„Àâ‡°‘¥§«“¡‡¢â“„®º‘¥§‘¥«à“ºŸâªÉ«¬¡’Õ“°“√¥’¢÷Èπ) ¢âÕ √ÿª
∂÷ß∑ÿ°«—ππ’È low dose dopamine ·π–π”„Àâ„™â„π°“√√—°…“¿“«– congestive heart failure ·≈– cardiogenic
shock ‡∑à“π—Èπ

„π°√≥’¢Õß¿“«– septic shock À≈—ß®“°∑”°“√ resuscitation ¥â«¬°“√„Àâ “√πÈ”„πª√‘¡“≥∑’Ë¡“°æÕ
®πÀ—«„®‡√‘Ë¡‡µÁ¡·≈â« „Àâ∑”°“√ª√–‡¡‘πºŸâªÉ«¬Õ’°§√—Èß ∂â“ºŸâªÉ«¬¬—ß¡’≈—°…≥–∑’Ë∫àß∂÷ß¿“«– systemic hypoperfusion
(oliguria, impaired mentation, lactic acidosis) §«√æ‘®“√≥“‡√‘Ë¡°“√√—°…“¥â«¬ inotropic/vasoactive drugs
‚¥¬æ‘®“√≥“«à“¡’§«“¡º‘¥ª°µ‘Õ¬Ÿà∑’Ë„¥√–À«à“ß cardiac output À√◊Õ blood pressure ∂â“æ∫«à“ cardiac out-
put ·≈– oxygen delivery ¬—ß§ßª°µ‘À√◊ÕµË” (´÷Ëß®√‘ßÊ ·≈â«§«√®– Ÿß„π septic shock) ·≈–§«“¡¥—π‚≈À‘µ
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§àÕπ¢â“ßª°µ‘ „Àâ‡√‘Ë¡ dopamine (up to 5 mcg/kg/min) √à«¡°—∫ dobutamine (up to 20 mcg/kg/min) ¢âÕ
Ë¡ dobutamine „π¢≥–∑’Ë¬—ß„Àâ “√πÈæ÷ß√–«—ß§◊ÕÕ¬à“‡√‘ ”‰¡àæÕ‡æ’¬ß·≈–ºŸâªÉ«¬¬—ß¡’¿“«– hypovolemia Õ¬Ÿà 

‡æ√“–®–∑”„Àâ§«“¡¥—π‚≈À‘µµË”‰¥â „π∑“ßµ√ß°—π¢â“¡‡¡◊ËÕæ‘®“√≥“·≈â«æ∫«à“ºŸâªÉ«¬¡’ cardiac output  Ÿß¡“°Ê
(Õ“®¡“°°«à“ 10 L/min) ·µà§«“¡¥—π‚≈À‘µ¬—ß§ßµË” „Àâ‡√‘Ë¡ high dose dopamine (10-20 mcg/kg/min) ∂â“
¬—ß‰¡à‰¥âº≈‰¡à§«√‡æ‘Ë¡ dopamine „Àâ¡“°°«à“π’È ·π–π”„Àâ‡ª≈’Ë¬π‡ªìπ noreadrenaline (2-20 mcg/min) °“√
µÕ∫ πÕß„π∑“ß∑’Ë¥’¢÷Èπ¥Ÿ‰¥â®“°°“√∑’ËºŸâªÉ«¬‡√‘Ë¡¡’ diuresis, improved mentation, decreased serum lactate 
concentration ´÷Ëß· ¥ß∂÷ß systemic end organ perfusion ‡√‘Ë¡¥’¢÷Èπ ‰¡à„™à¥Ÿ§«“¡¥—π‚≈À‘µ∑’Ë¥’¢÷Èπ‡æ’¬ßÕ¬à“ß
‡¥’¬« „π°√≥’∑’Ë¡’§«“¡º‘¥ª°µ‘√à«¡°—π∑—Èß low cardiac output ·≈– §«“¡¥—π‚≈À‘µµË” (æ∫‰¥â„π severe À√◊Õ 
late septic shock) §«√„Àâ°“√√—°…“‰ª¥â«¬°—π∑—Èß Õß à«π §◊Õ„Àâ dobutamine (‡æ◊ËÕ‡æ‘Ë¡ cardiac output)
√à«¡°—∫ noreadrenaline (‡æ◊ËÕ‡æ‘Ë¡§«“¡¥—π‚≈À‘µ) „π∫“ß°√≥’Õ“®æ‘®“√≥“„Àâ dopamine (up to 20 mcg/kg/
min) À√◊Õ adrenaline (1-10 mcg/min) √à«¡¥â«¬ ·≈–„π∑ÿ°°√≥’‡¡◊ËÕºŸâªÉ«¬¡’°“√µÕ∫ πÕß‰ª„π∑“ß∑’Ë¥’¢÷Èπ
§«√æ¬“¬“¡ª√—∫≈¥¢π“¥¢Õß¬“∑’Ë„Àâ ‚¥¬√—°…“√–¥—∫‰«â‡æ’¬ß‡æ◊ËÕ§ß‡ ∂’¬√¿“æ¢ÕßºŸâªÉ«¬„Àâ‡ªìπª°µ‘ 

Catheters and frequent measurements during initial resuscitation
À≈—ß®“°°“√„Àâ°“√√—°…“„π‡√◊ËÕß¢Õß∑“ß‡¥‘πÀ“¬„® (airway and breathing) ·°àºŸâªÉ«¬‡√’¬∫√âÕ¬·≈â« °“√

√—°…“„π à«π¢Õß√–∫∫‰À≈‡«’¬π‚≈À‘µ¡’§«“¡®”‡ªìπµâÕß¡’™àÕß∑“ß°“√„Àâ “√πÈ”∑“ßÀ≈Õ¥‡≈◊Õ¥¥”∑’Ë¥’æÕ ‡æ◊ËÕ„Àâ
 “√πÈ”„πÕ—µ√“‡√Á«∑’ËµâÕß°“√‰¥â „π∑“ßªØ‘∫—µ‘·π–π”„Àâ„™â “¬ «πÀ≈Õ¥‡≈◊Õ¥¥” à«πª≈“¬¢π“¥„À≠à (gauge 16 

ËÕ„Àâ vasoactive agents ◊À√◊Õ„À≠à°«à“) Õ¬à“ßπâÕ¬ 2 ‡ âπ À√◊ÕÕ“®„™â “¬ «πÀ≈Õ¥‡≈◊Õ¥¥” à«π°≈“ß¢π“¥„À≠à‡æ
À√◊Õ„™â‡ªìπ™àÕß∑“ß‡æ◊ËÕ‡µ√’¬¡ ”À√—∫„ à “¬ «π«—¥§«“¡¥—π„πÀ—«„®‰¥â„π°√≥’∑’Ë®”‡ªìπ  “¬ «πÀ≈Õ¥‡≈◊Õ¥¥” 

È§«√µàÕ°—∫Õÿª°√≥å pressure transducer · ¥ßº≈§à“§«“¡¥—πÀ≈Õ¥‡≈◊Õ¥¥” à«π°≈“ß (central venous ’ à«π°≈“ßπ
pressure) ‡æ◊ËÕµ‘¥µ“¡°“√µÕ∫ πÕßµàÕ°“√√—°…“¥â«¬ “√πÈ” ·≈–§«√¡’°“√µ√«®µ‘¥µ“¡·≈–· ¥ßº≈§≈◊Ëπ 
‰øøÑ“À—«„® ¥ŸÕ—µ√“°“√‡µâπ·≈–®—ßÀ«–°“√‡µâπ¢ÕßÀ—«„® ‡æ◊ËÕæ‘®“√≥“°“√√—°…“‡∫◊ÈÕßµâπ„π°√≥’∑’Ë¡’¿“«–À—«„®
‡µâπº‘¥®—ßÀ«–√à«¡¥â«¬

ËÕ√–∫“¬◊ËÕµ√«®«—¥ª√‘¡“≥ªí  “«–·≈–„ à “¬ «π°√–‡æ“–Õ“À“√‡æ
(decompress) °√–‡æ“–Õ“À“√·≈–‡æ◊ËÕ„Àâ¬“·≈– “√Õ“À“√‡¡◊ËÕºŸâªÉ«¬‡√‘Ë¡¡’Õ“°“√§ß∑’Ë °“√„ à “¬ «πÀ≈Õ¥ 
‡≈◊Õ¥·¥ß (intra-arterial catheter) ¡’ª√–‚¬™πå„πºŸâªÉ«¬∑’Ë shock À√◊Õ¡’§«“¡¥—π‚≈À‘µµË” ‡π◊ËÕß®“°„πºŸâªÉ«¬ 

ËÕµ√«®◊∂Ÿ°µâÕß ·≈–¬—ß„™â ”À√—∫¥Ÿ¥‡≈◊Õ¥‡æÈ°“√«—¥§«“¡¥—π‚≈À‘µ¥â«¬ manometer Õ“®‰¥â§à“§«“¡¥—π‚≈À‘µ‰¡’
§à“°ä“´„π‡≈◊Õ¥·¥ßÀ√◊Õµ√«®Õ¬à“ßÕ

◊§«√„ à “¬ «π°√–‡æ“–ªí  “«–‡æ

°≈ÿà¡π à
Ëπ‰¥â „πºŸâªÉ«¬∑’Ë„™â‡§√◊◊ ËÕß™à«¬À“¬„®§«√¡’°“√µ√«®µ‘¥µ“¡°“√∑”ß“π¢Õß 

√–∫∫∑“ß‡¥‘π„®·≈– respiratory mechanics ‰¥â·°à Õ—µ√“°“√À“¬„®, tidal volume, FiO2, peak, mean, ·≈– 
end-expiratory airway pressure, static end-inspiratory airway (plateau) pressure ¥—ß°≈à“«‰«â¢â“ßµâπ 

°“√„ à “¬ «πÀ≈Õ¥‡≈◊Õ¥·¥ßæŸ≈‚¡π“√’Ë (pulmonary artery catheter, PAC)  “¡“√∂„Àâ¢âÕ¡Ÿ≈ 
‡æ‘Ë¡‡µ‘¡‡°’Ë¬«°—∫√–∫∫‰À≈‡«’¬π‚≈À‘µ‰¥â¡“°¢÷Èπ ‡™àπ central venous pressure, right ventricular pressures, 
pulmonary artery pressures, pulmonary capillary wedge pressure ·≈–«—¥ cardiac output ¥â«¬«‘∏’ 
thermodilution ́ ÷Ëßπ”¡“„™â„π°“√§”π«≥ parameters µà“ßÊ ¢Õß√–∫∫‰À≈‡«’¬π‚≈À‘µ∑”„Àâ∑√“∫§«“¡º‘¥ª°µ‘ 
(µ“√“ß∑’Ë 3) ·≈–„™âµ‘¥µ“¡°“√µÕ∫ πÕßµàÕ°“√√—°…“‰¥â ´÷Ëß„πªí®®ÿ∫—π¬—ß‡ªìπÀ—µ∂°“√∑’Ëπ‘¬¡∑”°—π¡“°„π 
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µ“√“ß∑’Ë 3  Shock profiles 

Hypovolemic Cardiogenic Septic Acute right heart syndrome 

CVP low high low high 

C.O. low low high low 

SVR high high low high 

PCWP low high low low 

‰Õ. ’́.¬Ÿ.∂÷ß·¡â«à“ª√–‚¬™πå∑’Ë™—¥‡®π„π∑“ßªØ‘∫—µ‘¢Õß PAC ¬—ß‰¡à‰¥â¢âÕ √ÿª∑’Ë™—¥‡®π ·≈–¡’√“¬ß“π∑’Ë· ¥ß∂÷ßº≈‡ ’¬ 
È§ß¬—ß‰¡à “¡“√∂ √ÿª‰¥â ‡π◊·≈–¿“«–·∑√°´âÕπ¢Õß°“√„ à PAC ¢âÕ∂°‡∂’¬ßπ’ ËÕß®“°ºŸâªÉ«¬«‘°ƒµ·µà≈–√“¬¡’ 

§«“¡·µ°µà“ß°—π„π√“¬≈–‡Õ’¬¥ ÷́Ëß‡ªìπ°“√¬“°∑’Ë®–π”¡“»÷°…“‡ª√’¬∫‡∑’¬∫°—π ‡æ√“–©–π—Èπ‡æ◊ËÕ„Àâ ‰¥âª√–‚¬™πå 
®“°°“√„ à PAC ®÷ß§«√æ‘®“√≥“‡≈◊Õ°ºŸâªÉ«¬Õ¬à“ß‡À¡“– ¡ ·ª≈º≈¢âÕ¡Ÿ≈∑’Ë‰¥âÕ¬à“ß∂Ÿ°µâÕß·≈–∑’Ë ”§—≠∑’Ë ÿ¥§◊Õ 
°“√„ à PAC µâÕß‰¡à∑”„Àâ°“√‡√‘Ë¡µâπ°“√√—°…“≈à“™â“ÕÕ°‰ª 

°“√µ√«® echocardiography µ—Èß·µà√–¬–·√°¡’ª√–‚¬™πå™à«¬ àß‡ √‘¡À√◊Õ∫“ß°√≥’„™â∑¥·∑π invasive 
pressure measurement ‰¥â ∂â“¡’§«“¡§ÿâπ‡§¬„π°“√∑” “¡“√∂„™â·¬°¿“«– poor ventricular pumping function 
°—∫¿“«– hypovolemia „™â«‘π‘®©—¬¿“«– cardiac tamponade, pulmonary hypertension À√◊Õ valvular 
dysfunction ‰¥â 

Early definitive therapy 
≈◊¡‰¡

definitive therapy µ—Èß·µà„π√–¬–·√°Ê §«∫§Ÿà‰ª¥â«¬ (µ“√“ß∑’Ë 4) ‡™àπ„πºŸâªÉ«¬ septic shock §«√æ‘®“√≥“„Àâ
empirical antibiotics µ—Èß·µàµâπ æ‘®“√≥“°“√√—°…“∑“ß»—≈¬°√√¡„π√“¬∑’Ë¡’ªí≠À“ intraabdominal sepsis or
other abscesses, gastrointestinal hemorrhage ª√÷°…“ cardiologist „π√“¬∑’Ëªí≠À“¡’‡°’Ë¬«°—∫À—«„®‡æ◊ËÕ
æ‘®“√≥“°“√√—°…“‡™àπ primary PTCA À√◊Õ balloon counter pulsation 

æ¬“¬“¡„™â¡“µ√°“√„π°“√ªÑÕß°—π·≈–·°â ‰¢ªí≠À“µà“ßÊ ∑’ËÕ“®‡°‘¥¢÷Èπ ‡™àπ hypothermia ·°â ‰¢¿“«–
acidemia ‚¥¬æ¬“¬“¡√—°…“µâπ‡Àµÿ´÷Ëß à«π„À≠à‡ªìπ lactic acidosis ®“° inadequate tissue perfusion 
(°“√·°â ‰¢µ“¡∑’Ë°≈à“«¢â“ßµâπ) ‰¡à·π–π”„Àâ„™â NaHCO3 ‡æ√“–∂÷ß·¡â«à“®–™à«¬„Àâ¿“«– acidemia ¥’¢÷Èπ ·µà®–
∑”„Àâ‡°‘¥ intracellular acidosis ¡“°¢÷Èπ ¡’°“√ √â“ß lactic acid ¡“°¢÷Èπ ¡’°“√≈¥≈ß¢Õß ionized calcium
´÷Ëß∑”„Àâ°“√∑”ß“π¢ÕßÀ—«„®·¬à≈ß °“√√—°…“ª√–§—∫ª√–§Õß∑’Ë·π–π”§◊Õ°“√ª√—∫‡§√◊ËÕß™à«¬À“¬„®‡æ◊ËÕ¢—∫ CO2 

™¥‡™¬¿“«– acidemia ‚¥¬°“√‡æ‘Ë¡ minute ventilation (tidal volume and respiratory rate) „Àâ ‰¥â§à“ PaCO2 

ª√–¡“≥ 25 mm Hg „Àâ calcium ∂â“√–¥—∫ ionized calcium µË” µàÕ‡¡◊ËÕ arterial pH µË”°«à“ 7.0 ®÷ß®– 
æ‘®“√≥“„Àâ NaHCO3 

„π¢≥–∑ ’Ëß ”§—≠∑‘Ë°≈à“«¢â“ßµâπ  ’ÈÕßµâπµ“¡∑◊∑”°“√ª√–‡¡‘π·≈–„Àâ°“√√—°…“‡∫’Ë Ë à‰¥â§◊Õ°“√æ‘®“√≥“∂÷ß 
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µ“√“ß∑’Ë 4  Resuscitation and early definitive therapy of the critically ill patient

Respiratory therapy 
Protect the airway- consider early elective intubation 
Prevent excess respiratory work- ventilate with small volume 
Avoid respiratory acidosis- keep PaCO2 low 
Maintain oxygen delivery- FiO2, PEEP, hemoglobin 

Infection in presumed septic shock 
Empirical rational antibiotics for all probable etiologies 
Exclude allergies to antibiotics 
Search, incise, and drain abscess (consider laparotomy) 

Arrhythmias aggravating shock 
Bradycardia (rate < 80/min in shock)
 Correct hypoxemia- FiO2 of 1.0

   Atropine 0.6 mg, repeat x 2 for effect
 Increase dopamine to 10 mcg/kg/min
 Add isoproterenol (1-10 mcg/min)

   Consider transvenous pacemaker
Ventricular ectopy, tachycardia
 Lidocaine
 Detect and correct K+, Ca2+, Mg2+

 Detect and treat myocardial ischemia
Supraventricular tachycardia
 Consider defibrillation early
 Digoxin for rate control of atrial fibrillation

Sinus tachycardia > 140/min
 Detect and treat pain and anxiety
 Midazolam, fentanyl drip
 Morphine

   Detect and treat hypovolemia
Metabolic (lactic) acidosis 

Characterize to confirm anion gap 
Rule out or treat ketoacidosis, aspirin intoxication 
Hyperventilate to keep PaCO2 of 25 mm Hg 
Calculate bicarbonate deficit and replace half if pH < 7.0 
Correct ionized hypocalcemia 
Consider early dialysis 

Hypothermia 
Maintain skin dry and covered with warmed blankets 
Warm vascular volume expander 
Aggressive rewarming if temperature < 35 oC 
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Key points 
- ¿“«– shock À¡“¬∂÷ß°“√‡°‘¥ multisystem organ hypoperfusion Õ“°“√· ¥ß∑’Ëæ∫‰¥â∫àÕ¬§◊Õ 

§«“¡¥—π‚≈À‘µµË” 

- °“√√—°…“‡∫◊ÈÕßµâπª√–°Õ∫¥â«¬ ABC, µ—Èß ¡¡µ‘∞“π∑“ß§≈‘π‘°∂÷ß “‡Àµÿ°“√‡°‘¥ shock ‚¥¬Õ“»—¬
¢âÕ¡Ÿ≈®“°°“√µ√«®√à“ß°“¬‡∫◊ÈÕßµâπ 

-  “‡Àµÿ∑’Ëæ∫∫àÕ¬¢Õß¿“«– shock §◊Õ high cardiac output hypotension À√◊Õ septic shock,
reduced pump function of the heart À√◊Õ cardiogenic shock, ·≈– reduced venous return 
À√◊Õ hypovolemic shock ∂â“‡°‘¥®“°À≈“¬ “‡Àµÿ√à«¡°—π°“√«‘π‘®©—¬µâÕßÕ“»—¬°“√µ√«®‡æ◊ËÕÀ“
¢âÕ¡Ÿ≈‡æ‘Ë¡‡µ‘¡ 

- °“√√—°…“¢Õß√–∫∫‰À≈‡«’¬π‚≈À‘µ§«√‡√‘Ë¡µâπ¥â«¬°“√„Àâ “√πÈ”∂â“§‘¥∂÷ß hypovolemic shock „π 
°√≥’¢Õß cardiogenic shock §«√√—°…“¥â«¬ inotropic agents ·≈–§«√∑”°“√ª√–‡¡‘πº≈°“√
√—°…“‡∫◊ÈÕßµâπ∑—π∑’ 

- æ‘®“√≥“‡Àµÿµâπ°”‡π‘¥·≈–„Àâ°“√√—°…“µ—Èß·µà√–¬–·√°‡™àπ °“√µ‘¥‡™◊ÈÕ Õÿ≥À¿Ÿ¡‘°“¬µË” À—«„®‡µâπº‘¥
®—ßÀ«– ·≈–¿“«–‡≈◊Õ¥‡ªìπ°√¥ ‡ªìπµâπ 
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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 
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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 Remarks
CO 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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