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Pain Control, Sedation and
Muscular Paralysis in ICU

Õ√πÿ™ ‡°’Ë¬«¢âÕß

®ÿ¥¡ÿàßÀ¡“¬ ”§—≠ª√–°“√Àπ÷Ëß„π°“√¥Ÿ·≈ºŸâªÉ«¬«‘°ƒµ §◊Õ°“√§«∫§ÿ¡·≈–√–ß—∫§«“¡‡®Á∫ª«¥ µ≈Õ¥®π
°“√„Àâ¬“πÕπÀ≈—∫ ‡æ◊ËÕ„ÀâºŸâªÉ«¬≈¥§«“¡∑√¡“π®“°§«“¡ª«¥ ·≈–§«“¡«‘µ°°—ß«≈ À√◊Õ°√– —∫°√– à“¬ ´÷ËßÕ“®
‡°‘¥®“°§«“¡‡®Á∫ª«¥À≈—ßºà“µ—¥ §«“¡°≈—« °“√∑’ËµâÕß„ à∑àÕ™à«¬À“¬„® ·≈–‡§√◊ËÕß™à«¬À“¬„® °“√∑” invasive 
procedure µà“ßÊ ·≈–Õ“°“√°√– —∫°√– à“¬´÷Ëß‡°‘¥®“° multiple organ failure ·≈– hemodynamic instabil-

Ë‡À¡“– ¡®–™à«¬≈¥ stress response ¢Õß√à“ß°“¬  àßº≈„Àâ°“√°√–µ’Ëß°“√„Àâ¬“√–ß—∫ª«¥·≈–¬“πÕπÀ≈—∫∑÷
autonomic nervous system ·≈–°“√À≈—Ëß¢Õß humoral factors µà“ßÊ ≈¥πâÕ¬≈ß1-4 ™à«¬„Àâ°“√¥Ÿ·≈ºŸâªÉ«¬
ity ́ ÿâπ 

Ë¬π·ª≈ß∑“ßÕ“√¡≥å ·≈–¿“«– post-’Èß∑“ß√à“ß°“¬·≈–®‘µ„® ∑”„Àâ°“√‡ª≈—Ëπ ≈¥¿“«–·∑√° ấÕπ∑◊
operative neurosis ≈¥≈ß5 ªí≠À“ ”§—≠∑’Ë∑”„Àâ¡’¢âÕ®”°—¥„π°“√„Àâ¬“√–ß—∫ª«¥·≈–¬“πÕπÀ≈—∫„πºŸâªÉ«¬«‘°ƒµ
‰¥â·°à °“√ª√–‡¡‘π§«“¡ª«¥·≈–§«“¡«‘µ°°—ß«≈´÷Ëß‡ªìπ subjective ∑”„Àâµ√«®«—¥‰¥â¬“° πÕ°®“°π’È ¿“«–∑“ß 
√à“ß°“¬·≈–§«“¡√ÿπ·√ß¢Õß‚√§Õ“®∑”„Àâ°“√µÕ∫ πÕßµàÕ¬“‡ª≈’Ë¬π·ª≈ß‰ª®÷ß®”‡ªìπµâÕßª√–‡¡‘πºŸâªÉ«¬‡ªìπ 
√–¬–µàÕ‡π◊ËÕß°—π‡æ◊ËÕª√—∫√–¥—∫¢Õß¬“„Àâ‡À¡“– ¡®π°«à“®– “¡“√∂À¬ÿ¥¬“‰¥â 

°“√ª√–‡¡‘π§«“¡ª«¥ (Pain assessment) ·≈–¿“«– sedation (Sedation assessment) 
°“√ª√–‡¡‘π§«“¡ª«¥π‘¬¡„™â visual analogue scale (VAS) ´÷Ëß„ÀâºŸâªÉ«¬™’ÈÀ√◊Õ∑”‡§√◊ËÕßÀ¡“¬∫π‡ âπ 

µ√ß∑’Ëª≈“¬¢â“ßÀπ÷Ëß‡ªìπ‡≈¢ 0 À¡“¬∂÷ß‰¡àª«¥  à«πÕ’°ª≈“¬Àπ÷Ëß‡ªìπ‡≈¢ 10 À¡“¬∂÷ßª«¥¡“°∑’Ë ÿ¥„π™’«‘µ 

0  10

‰¡àª«¥ ª«¥¡“°∑’Ë ÿ¥„π™’«‘µ 

‡ªìπ‰ª‚¥¬√“∫√

VAS π’È¡’°“√„™âÕ¬à“ß·æ√àÀ≈“¬ æ∫«à“¡’ reliability ·≈– validity  Ÿß6 πÕ°®“°π’È¬—ß¡’°“√¥—¥·ª≈ß‡ªìπ
verbal numeric rating score ·≈–¡’°“√„™â√Ÿª¿“æ·∑π°“√„™â‡æ’¬ß‡ âπµ√ß ÷́Ëß°“√„™â√Ÿª¿“æ¡—°„™â„π‡¥Á°‡æ◊ËÕ 
„Àâ‡¢â“„®‰¥âßà“¬ Õ¬à“ß‰√°Áµ“¡ºŸâªÉ«¬ à«π„À≠à„π ICU ¡—°¡’Õ“°“√Àπ—° ·≈–‰¡à “¡“√∂ª√–‡¡‘π¥â«¬ scale ¥—ß°≈à“« 
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∫“ß§√—Èß®÷ßµâÕßÕ“»—¬Õ“°“√· ¥ß ‡™àπ  ’Àπâ“, ∑à“∑“ß·≈–°“√‡§≈◊ËÕπ‰À« √«¡∑—Èß physiological signs ‡™àπ
tachycardia, hypertension ·≈– tachypnea ‡ªìπµâπ

 à«π°“√ª√–‡¡‘π¿“«–§«“¡°—ß«≈·≈– sedation ¢ÕßºŸâªÉ«¬¡’°“√ª√–‡¡‘π‚¥¬„™â scale À≈“¬·∫∫ ∑’Ë
π‘¬¡·≈–„™â ‰¥â∑—Èß medical ·≈– surgical ICU ‰¥â·°à 6-point Ramsay scale (RS) ´÷Ëß‡ªìπµ—«‡≈¢∫Õ°∂÷ß
motor response ∑’Ë‡°‘¥¢÷Èπµ“¡√–¥—∫§«“¡≈÷°¢Õß¿“«– sedation πÕ°®“°π’È¬—ß¡’ Motor Activity Assess-
ment Scale (MAAS) ·≈– Sedation-Agitation Scale (SAS) ¥—ßµ“√“ß∑’Ë 1 ´÷Ëß∑—Èß 3 «‘∏’π’È¡’¢âÕ‡ ’¬ §◊Õ ‰¡à
 “¡“√∂„™â ‰¥â„πºŸâªÉ«¬∑’Ë‰¥â√—∫ muscle relaxant ªí®®ÿ∫—π‰¥â¡’°“√æ—≤π“ Richmond Agitation - Sedation Scale
(RASS) ´÷Ëß¡’ 10 √–¥—∫ (µ“√“ß∑’Ë 2) scale ¥—ß°≈à“«π’Èæ∫«à“¡’ validity ·≈– interrater reliability §àÕπ¢â“ß Ÿß7,8

 “¡“√∂„™âª√–‡¡‘π°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¿“«– sedation ¢ÕßºŸâªÉ«¬„π ICU ‰¥â‡™àπ‡¥’¬«°—∫ RS

πÕ°®“°π’È¬—ß¡’°“√„™â bispectral index (BIS) ´÷Ëß∫Õ°∂÷ß§«“¡ —¡æ—π∏å¢Õß cortical ·≈– subcortical
region ‚¥¬®–∫àß™’È∂÷ß√–¥—∫§«“¡√Ÿâ ÷°µ—« ‡§√◊ËÕß¡◊Õπ’È¡’°“√π”¡“„™âµ‘¥µ“¡¥Ÿ√–¥—∫¢Õß sedation „πºŸâªÉ«¬ ICU
·µà¬—ß‰¡à¡’À≈—°∞“π¬◊π¬—π«à“®–™à«¬‡ª≈’Ë¬π·ª≈ß outcome ¢ÕßºŸâªÉ«¬®÷ß¬—ß‰¡à·π–π”„Àâ„™â‡ªìπ¡“µ√∞“π„πºŸâªÉ«¬ ICU9

¢âÕ∫àß™’È„π°“√„Àâ¬“√–ß—∫ª«¥ (analgesics) ·≈–¬“πÕπÀ≈—∫ (sedatives)
1. ‡æ◊ËÕ√–ß—∫ª«¥ ´÷ËßÕ“®‡°‘¥®“°·º≈ºà“µ—¥, °“√∑” invasive procedure, endotracheal suctioning

·≈– mechanical ventilation ‡ªìπµâπ

2. ≈¥§«“¡°—ß«≈ Õ“®‡°‘¥®“°§«“¡‡®Á∫ª«¥À√◊Õ‡°‘¥¢÷Èπ‚¥¬‰¡à —¡æ—π∏å°—∫§«“¡ª«¥°Á‰¥â °√≥’π’È§«√„™â¬“
„π°≈ÿà¡ sedatives

3. °√≥’∑’ËºŸâªÉ«¬À“¬„®‰¡à —¡æ—π∏å°—∫‡§√◊ËÕß™à«¬À“¬„® ‡π◊ËÕß®“°¡’ dyspnea À√◊Õ¡’Õ“°“√‰Õ¡“° °“√„Àâ
¬“„π°≈ÿà¡ opioids ®–™à«¬≈¥Õ“°“√‰Õ ·≈–≈¥ respiratory  drive ≈ß

4. ºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«– respiratory failure À√◊Õ shock °“√„Àâ¬“„π°≈ÿà¡π’È®–™à«¬≈¥ oxygen con-
sumption ·≈–™à«¬„Àâ‡°‘¥¿“«– ¡¥ÿ≈¢Õß oxygen delivery ·≈– consumption

5. ºŸâªÉ«¬∑’Ë®”‡ªìπµâÕß„Àâ neuromuscular blocking agent µâÕß„Àâ sedation §«∫§Ÿà‰ª¥â«¬‡æ◊ËÕ„Àâ‡°‘¥
complete amnesia

6. ºŸâªÉ«¬∑’Ë¡’ disorientation À√◊Õ delirium ´÷ËßÕ“®‡°‘¥®“°¬“ ‚√§∑’Ë‡ªìπÕ¬Ÿà À√◊Õ psychotic behavior
°Áµ“¡ §«√„Àâ¬“‡æ◊ËÕ„ÀâºŸâªÉ«¬ ß∫°àÕπ ·≈â«®÷ß·°â ‰¢ “‡ÀµÿµàÕ‰ª

À≈—°„π°“√æ‘®“√≥“„Àâ¬“√–ß—∫ª«¥ ·≈–¬“πÕπÀ≈—∫
1. °√≥’∑’Ë¡’°“√∑”À—µ∂°“√„¥∑’Ë¡’§«“¡‡®Á∫ª«¥§«√„Àâ¬“√–ß—∫ª«¥ À√◊Õ„™â local À√◊Õ regional anal-

gesia ·¡â«à“ºŸâªÉ«¬®–‰¥â√—∫¬“ª√–‡¿∑ sedative Õ¬Ÿà·≈â«°Áµ“¡ °“√„Àâ¬“√–ß—∫ª«¥√à«¡¥â«¬®–™à«¬≈¥ª√‘¡“≥¢Õß
sedative ∑’Ë„™â≈ß‰¥â

2. °“√„Àâ¬“‡æ◊ËÕºŸâªÉ«¬À≈—∫ „π°√≥’∑’ËºŸâªÉ«¬‰¡à‰¥â„ à∑àÕ™à«¬À“¬„® §«√√–¡—¥√–«—ß„πºŸâªÉ«¬∑’Ë¡’ unsecured
airway ·≈–ºŸâªÉ«¬∑’Ë¡’ªí®®—¬‡ ’Ë¬ßµàÕ°“√‡°‘¥ pulmonary aspiration
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µ“√“ß∑’Ë 1  Scales used to monitor sedation in patients in ICU

Score 
Ramsay sedation scale
1 
2 
3 
4 
5 
6 
Motor activity assessment scale
6 

5 

4 

3 

2 

1 

0 

Sedation-agitation scale
7 

6 

5 
4 
3 
2 
1 

Response 

Anxious or restless or both 
Co-operative, oriented and tranquil
Responding to commands
Brisk response to stimulus
Sluggish response to stimulus
No response to stimulus 

Dangerously agitated and uncooperative. No external stimulus is re-
quired to elicit movement, and patient is pulling at  tubes or catheters 
or thrashing from side to side or striking at staff or trying to climb out 
of bed and does not calm down when asked 
Agitated. No external stimulus is required to elicit movement and 
attempting to sit up or moves limbs out of bed and does not consis-
tently follow commands (e.g. will lie down when asked but soon
reverts back to attempts to sit up and move limbs out of bed) 
Restless and co-operative. No external stimulus is required to elicit 
movement and patient
picking at sheet or tubes or uncovering self and follows commands 
Calm and co-operative. No external stiumlus is required to elicit move-
ment and patient is adjusting sheets or clothes purposefully and
follows commands 
Responsive to touch or name. Opens eyes or raises eyebrows or
turns head toward stimulus or moves limbs when touched or name is 
loudly spoken
Responsive only to noxious stimuli. Opens eyes or raises eyebrows
or turns head toward stimulus or moves limbs with noxious stimulus 
(suctioning or 5 seconds of vigourous orbital, sternal or nail bed
pressure)
Unresponsive. Does not move with noxious  stimulus (suctioning or 5
seconds of vigourous orbital, sternal or nail bed pressure) 

Dangerous agitation. Pulling at endotracheal tube, thrashing, 
climbing over bed rails 
Very agitated. Does not calm, requires restraints, bites endotracheal
tube 
Agitated. Attempts to sit up but calms to verbal instructions 
Clam and co-operative. Follows commands 
Sedated. Difficult to arouse, follows simple commands 
Very sedated. Arouses to stimuli but does not follow commands
Unarousable. Minimal or no response to noxious stimuli 
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µ“√“ß∑’Ë 2  The Richmond Agitation-Sedation Scale (RASS)

Score 
+4 
+3 
+2 
+1 
0 
-1 

-2 

-3 

-4 

-5 

Term 

Agitated 
Restless 

Drowsy 

Light sedation 

Moderate 
sedation 
Deep sedation 

Unarousable 

Description 

(> 10 seconds) 

(< 10 seconds) 

(but no eye contact) 

opening to physical stimulation 

stimulation 

Physical 

stimulation
}
}

Procedure for RASS Assessment 

speaker 

shaking shoulder and/or rubbing sternum. 

Score 0 to +4 

Score -1 
Score -2 
Score -3 

Score -4 
Score -5 

Combative 
Very agitated 

Alert and calm 

Overtly combative, violent, immediate danger to staff 
Pulls or removes tube (s) or catheter (s); aggressive 
Frequent nonpurposeful movement, fights ventilator 
Anxious but movements not aggressive or vigorous 

Not fully alert, but has sustained awakening 
(eye opening/eye contact) to voice 

Briefly awakens with eye contact to voice 

Movement or eye opening to voice 

No response to voice, but movement or eye 

No response to voice or physical simulation 

Verbal 

1. Observe patient 
ë Patient is alert, restless, or agitated 

2. If not alert, state patientûs name and say to open eyes and look at 

ë Patient awakens with sustained eye opening and eye contact. 
ë Patient awakens with eye opening and eye contact, but not sustained 

ë Patient has any movement in response to voice but no eye contact. 
3. When no response to verbal stimulation, physically stimulate patient by 

ë Patient has any movement to physical stimulation 
ë Patient has no response to any stimulation 

°—∫°“√√–ß—∫ª«¥ §«√∑”°“√ª√–‡¡‘π§«“¡µâÕß°“√¬“¢ÕßºŸâ
ª√—∫√–¥—∫¢Õß¬“„Àâ‡À¡“– ¡ 

3. ºŸâªÉ«¬∑’Ë„ à∑àÕ™à«¬À“¬„® ·≈–„™â‡§√◊ËÕß™à«¬À“¬„® Õ“®µâÕß°“√¬“πÕπÀ≈—∫·≈–¬“≈¥§«“¡°—ß«≈√à«¡ 
Õ◊ËªÉ«¬ ·≈– ¿“«–¢Õß√–∫∫À“¬„® ·≈–À≈Õ¥‡≈◊Õ¥ ‡æ

4. §«√„™â neuromuscular blocking agent ‡¡◊ËÕ®”‡ªìπ‡∑à“π—Èπ ‰¡à§«√„™â¬“°≈ÿà¡π’È‡æ’¬ß‡æ◊ËÕµâÕß°“√„Àâ
ºŸâªÉ«¬Õ¬Ÿàπ‘ËßÊ ·≈–À¬ÿ¥À“¬„® ‡æ◊ËÕ∑”°“√§«∫§ÿ¡°“√À“¬„® „π°√≥’∑’ËºŸâªÉ«¬‰¥â√—∫¬“√–ß—∫ª«¥·≈–¬“πÕπÀ≈—∫

®”‡ªìπµâÕß„™â neuro-’Ë‡æ’¬ßæÕ°ÁÕ“®§«∫§ÿ¡°“√À“¬„®‰¥â‚¥¬‰¡àµâÕß„Àâ neuromuscular blocking agent „π°√≥’∑
muscular blockade §«√„Àâ sedation ‡æ◊ËÕ„Àâ‡°‘¥ amnesia √à«¡¥â«¬‡ ¡Õ 

5. „π°“√„Àâ¬“ sedation ·≈– analgesics ‡ªìπ√–¬–‡«≈“π“π §«√¡’°“√ª√–‡¡‘πºŸâªÉ«¬‡ªìπ√–¬– ‡æ◊ËÕ
ª√—∫¢π“¥¢Õß¬“·≈–°√≥’∑’ËÀ¬ÿ¥¬“§«√√–«—ß°“√‡°‘¥ withdrawal syndrome ‚¥¬‡©æ“–¬“„π°≈ÿà¡ opioids ·≈– 
sedatives 
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™π‘¥¢Õß¬“∑’Ë„™â 
1. Analgesics 

1.1Morphine 

‡ªìπ¬“µ—«·√°∑’Ë·π–π”„Àâ„™â„π ICU ÕÕ°ƒ∑∏‘Ï∑’Ë µ-receptor ·≈–‡ªìπ water soluble ®–ÕÕ° 
ƒ∑∏‘Ï™â“°«à“ fentanyl (peak effect ∑’Ë 30 π“∑’ ‡∑’¬∫°—∫¢Õß fentanyl ∑’Ë 4 π“∑’) morphine ¡’º≈µàÕ√–∫∫À—«„® 
·≈–À≈Õ¥‡≈◊Õ¥‚¥¬∑”„Àâ‡°‘¥ venodilatation10 ·≈–¡’°“√≈¥≈ß¢Õß mean arterial pressure ‡°‘¥¡’ reflex tachy-

ËËß histamine ¥â«¬ ‚¥¬∑—ËßÕ“®‡ªìπº≈®“°°“√À≈÷ µâÕß°“√ ’Ë«‰ª¡—°„Àâ‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥¥”∑’≈–πâÕ¬®π‰¥âº≈∑—
¢π“¥∑’Ë„™âª√–¡“≥ 2-10 mg. „πºŸâªÉ«¬∑’Ë„ à‡§√◊ËÕß™à«¬À“¬„®‡ªìπ‡«≈“π“πÕ“®„™â continuous infusion „π¢π“¥ 
10-40 µg/kg/hr. ‚¥¬Õ“®„Àâ√à«¡°—∫ sedatives µ—«Õ◊ËπÊ 

adverse effect ¢Õß morphine ‰¥â·°à sedation, §≈◊Ëπ‰ âÕ“‡®’¬π ·≈–°√–µÿâπ°“√À≈—Ëß “√ hista-
mine ∑”„Àâ‡°‘¥ hypotension, tachycardia ·≈–Õ“®‡°‘¥ bronchospasm „πºŸâªÉ«¬∑’Ë¡’ hyperreactive airway 

morphine ¡’ elimination half-life 2-4 ™—Ë«‚¡ß ∂Ÿ°°”®—¥∑’Ëµ—∫‚¥¬¡’ active metabolite §◊Õ 
morphine-6-glucoronide ´÷ËßÕ“®¡’°“√ – ¡„π√à“ß°“¬·≈–∑”„Àâ¡’ excessive sedation ‰¥â‚¥¬‡©æ“– 
Õ¬à“ß¬‘ËßºŸâªÉ«¬∑’Ë¡’ renal failure11 

1.2Fentanyl 

‡ªìπµ—«‡≈◊Õ°∑’Ë‡À¡“–„πºŸâªÉ«¬«‘°ƒµ∑’Ë¡’ hemodynamic instability À√◊ÕºŸâªÉ«¬∑’Ë·æâÀ√◊Õ¡’¢âÕÀâ“¡
µàÕ°“√„™â morphine fentanyl ‡ªìπ synthetic opioid ´÷Ëß¡’ƒ∑∏‘Ï¡“°°«à“ morphine 80-100 ‡∑à“ fentanyl ¡’

Ë¬π·ª≈ß’histamine release ∑”„Àâ‡°‘¥°“√‡ª≈opioid receptor based adverse effect ‡À¡◊Õπ morphine ·µ

cardia ́

à‰¡à¡’
µàÕ√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥πâÕ¬°«à“ morphine12 fentanyl ‡ªìπ lipid soluble ®÷ßÕÕ°ƒ∑∏‘Ï‡√Á«·≈– duration
 —Èπ ‡¡◊ËÕ„Àâ„π¢π“¥πâÕ¬Ê ‚¥¬∑—Ë«‰ª„Àâ∑’≈– 50-100 µg ®π‰¥âº≈∑’ËµâÕß°“√ À√◊Õ„™â continuous infusion 1-2 
µg/kg/hr pharmacokinetic ¢Õß fentanyl ‰¡à§àÕ¬‡ª≈’Ë¬π·ª≈ß„πºŸâªÉ«¬∑’Ë¡’ liver ·≈– kidney dysfunction 
 à«π metabolite ¢Õß¡—πÕ“®¡’°“√ – ¡„π√à“ß°“¬‰¥â ·µà®–‡ªìπ inactive metabolite °√≥’∑’Ë„™â¢π“¥ Ÿß„Àâ 
√–¡—¥√–«—ß„πºŸâªÉ«¬∑’Ë¡’ severe hepatic dysfunction 

1.3Hydromorphone 

‡ªìπ semi-synthetic opioid ´÷Ëß¡’ƒ∑∏‘Ï·√ß°«à“ morphine 5-10 ‡∑à“ onset ·≈– duration
Ëπ‰ ◊ histamine release ∑”„Àâ‡°‘¥Õ“°“√§—π §≈‡À¡◊Õπ morphine ·µà¡’º≈µàÕ√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥πâÕ¬ ‰¡¡

Õ“‡®’¬π ·≈– sedation πâÕ¬°«à“ morphine13 ®÷ß„™â·∑π morphine ‰¥â¥’„πºŸâªÉ«¬∑’ËµâÕß°“√À≈’°‡≈’Ë¬ß morphine 
hydromorphone ∂Ÿ° metabolize ∑’Ë liver „πºŸâªÉ«¬∑’Ë¡’¿“«– liver failure Õ“®∑”„ÀâÕÕ°ƒ∑∏‘Ï¬“«π“π°«à“ª°µ‘ 

2. Sedatives 

2.1Benzodiazepine 

π‘¬¡„™â√—°…“¿“«– anxiety „πºŸâªÉ«¬ ICU À≈—ß®“°∑’Ë‰¥â·°â ‰¢ “‡Àµÿµà“ßÊ ·≈â« ‡™àπ §«“¡ª«¥
¿“«– hypoxia, metabolic abnormalities, treatable neurological abnormalities, ¿“«–µ‘¥‡™◊ÈÕ ·≈– renal
À√◊Õ liver failure ‡ªìπµâπ ¬“„π°≈ÿà¡π’ÈÕÕ°ƒ∑∏‘Ï∑’Ë GABA receptor ∑’Ë·π–π”„Àâ„™â„π ICU ‰¥â·°à lorazepam, 
midazolam ·≈– diazepam 

à ’ â
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2.1.1 Lorazepam 

ÕÕ°ƒ∑∏‘Ï·√ß°«à“ diazepam 5-10 ‡∑à“ ‡À¡“–∑’Ë®–„™â·∑π diazepam „π°√≥’∑’ËµâÕß°“√
™â“°«à“ ‘Ï lipid solubility πâÕ¬°«à“®÷ßÕÕ°ƒ∑∏„À≠à lorazepam ¡prolonged treatment ¢Õß anxiety „πºŸâªÉ«¬«‘°ƒµºŸâ ’

lorazepam ‡ªìπ¬“∑’ËÕÕ°ƒ∑∏‘Ï¬“«‡¡◊ËÕ‡∑’¬∫°—∫ midazolam ·≈–∑”„Àâ‡°‘¥ hypotension πâÕ¬°«à“ „π¢≥–∑’Ë
∑”„Àâ¡’ anterograde amnesia ‡∑à“Ê °—π metabolism ¢Õß¬“π’È‡°‘¥∑’Ë liver ‚¥¬∂Ÿ° glucuronidate ‡ªìπ inactive 
metabolite ®÷ß‡ªìπ benzodiazepine ∑’Ë‡À¡“– ¡ ”À√—∫ºŸâªÉ«¬‚√§µ—∫14 ¢π“¥∑’Ë„™â 1-2 mg bolus ·≈– conti-
nuous infusion ¢π“¥‡√‘Ë¡µâπ 1 mg/hr 

2.1.2 Midazolam 

‡ªìπ short acting water-soluble benzodiazepine ´÷Ëß‡ªìπ lipophilic ∑’Ë physiologic
pH ·≈–ºà“π blood brain barrier ‰¥â‡√Á« ÕÕ°ƒ∑∏‘Ï·√ß°«à“ diazepam 2-3 ‡∑à“ adverse effect ‰¥â·°à respi-
ratory depression ·≈– hypotension ‚¥¬‡©æ“–„πºŸâªÉ«¬∑’Ë¡’ hypovolemia À√◊Õ‡¡◊ËÕ„Àâ„π¢π“¥ Ÿß ∂â“„Àâ in-

Èπ ·≈–Õ“®æ∫¡’ para-÷Ï¬“«π“π¢‘fusion ‡ªìπ‡«≈“π“πÕ“®‡°‘¥°“√ – ¡¢Õß active metabolite ∑”„Àâ°“√ÕÕ°ƒ∑∏
doxical agitation ‰¥â15 

¢âÕ§«√√–«—ß„π°“√„™â¬“π’È §◊Õ °“√‡°‘¥ drug interaction ‡¡◊ËÕ„Àâ√à«¡°—∫ erythromycin,
propofol ·≈– diltiazem ®–∑”„Àâ‡°‘¥ unexpected sedation ‡π◊ËÕß®“°¡’°“√¬—∫¬—Èß cytochrome P450 ·≈–
∑”„Àâ metabolism ¢Õß midazolam ™â“≈ß 

2.1.3 Diazepam 

π‘¬¡„™â°—π·æ√àÀ≈“¬„πºŸâªÉ«¬«‘°ƒµ ‡π◊ËÕß®“°ÕÕ°ƒ∑∏‘Ï‡√Á« ·≈–¡’°“√°¥°“√À“¬„® ·≈–
ËÕß®“°¡’ metabolism ‚¥¬ hepatic microsomal enzyme ·≈–‰¥◊√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥πâÕ¬ ·µà¡’¢âÕ®”°—¥‡π â 

active metabolites §◊Õ N-desmethyl diazepam ·≈– oxazepam ∑”„Àâ‡°‘¥ prolonged sedation „πºŸâªÉ«¬
 ŸßÕ“¬ÿ ·≈–ºŸâªÉ«¬∑’Ë¡’ impaired hepatic ·≈– renal function ¢π“¥∑’Ë„™â 2.5-5 mg. ©’¥‡¢â“À≈Õ¥‡≈◊Õ¥¥” ‰¡à 
·π–π”„Àâ„™â‡ªìπ continuous infusion 

2.2Propofol 

‡ªìπ¬“πÕπÀ≈—∫∑’ËÕÕ°ƒ∑∏‘Ï¥’ ·µà‰¡à¡’ƒ∑∏‘Ï√–ß—∫ª«¥ ‡¡◊ËÕ„™â continuous infusion ®–‰¥âº≈¥’„π 
·ßà¢Õß sedation ·≈–µ◊Ëπ‡√Á«‡¡◊ËÕÀ¬ÿ¥¬“ ‡À¡“–∑’Ë®–„™â‡ªìπ short term sedation „π ICU ‚¥¬ “¡“√∂À¬ÿ¥¬“ 
·≈–ª√–‡¡‘πºŸâªÉ«¬‡ªìπ√–¬–Ê ‰¥â °“√„Àâ‡ªìπ bolus dose Õ“®‡°‘¥ hypotension ·≈– myocardial depres-
sion ‰¥â  à«πº ¡¢Õß propofol solution ‡ªìπ egg-white lipid emulsion ́ ÷Ëß„Àâæ≈—ßß“π 1 kcal µàÕ 1 ml. ¢Õß
emulsion „πºŸâªÉ«¬∑’Ë‰¥â parenteral nutrition √à«¡¥â«¬®÷ß§«√¡’°“√ª√—∫®”π«πæ≈—ßß“π∑’Ë„Àâ·µà≈–«—π¥â«¬ 

¢âÕ‡ ’¬¢Õß propofol §◊Õ‡«≈“©’¥®–∑”„Àâª«¥ ‚¥¬‡©æ“–∂â“„Àâ„πÀ≈Õ¥‡≈◊Õ¥¢π“¥‡≈Á° ·≈–Õ“® 
∑”„Àâ‡°‘¥ metabolic acidosis, rhabdomyolysis ·≈– cardiovascular collapse ‰¥â16,17 

Propofol ‰¡à·π–π”„Àâ„™â‡ªìπ ICU sedation „π‡¥Á°Õ“¬ÿµË”°«à“ 16 ªï ‡π◊ËÕß®“°¡’√“¬ß“π°“√
‡°‘¥ propofol infusion syndrome ´÷Ëß‡ªìπÕ—πµ√“¬µàÕ™’«‘µ„πºŸâªÉ«¬‡¥Á°∑’Ë‰¥â√—∫ propofol ¢π“¥ Ÿß°«à“ 4 mg/ 
kg/hr. ·≈–„πºŸâªÉ«¬∑’Ë‰¥â√—∫‡ªìπ‡«≈“π“π°«à“ 48 ™¡.18 

¢π“¥∑’Ë„™â ”À√—∫ continuous infusion §◊Õ 0.05-0.2 mg/kg/min 
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2.3Haloperidol 

‡ªìπ butyrophenone antipsychotic drug ´÷Ëß„™â√—°…“ delirium „πºŸâªÉ«¬«‘°ƒµ ‚¥¬„™â©’¥‡¢â“
À≈Õ¥‡≈◊Õ¥ 2 mg. ‡√‘Ë¡µâπ·≈–„Àâ´È”∑ÿ° 15-20 π“∑’ ®π°«à“ºŸâªÉ«¬®– ß∫ 

adverse effect §◊Õ hypotension ·≈–Õ“®‡°‘¥ prolong QT interval ´÷Ëßπ”‰ª Ÿà torsades de 
pointes ‰¥â19 ®÷ß§«√„™â¥â«¬§«“¡√–¡—¥√–«—ß„πºŸâªÉ«¬∑’Ë‡ ’Ë¬ßµàÕ°“√‡°‘¥ arrhythmia ‡™àπ ºŸâªÉ«¬∑’Ë¡’ª√–«—µ‘ cardio-

ªÉ«¬∑’Ë¥Ë¡ ÿ√“®—¥ À√◊Õ‰¥â√—∫¬“Õ◊ ◊ à·≈â« ‰¥â·°à amiodarone À√◊Õ myopathy ºŸâ Ëπ∑’Ë∑”„Àâ‡°‘¥ prolong QT Õ¬Ÿ
procainamide 

2.4Dexmedetomidine 

‡ªìπ α2 agonist ∑’ËÕÕ°ƒ∑∏‘Ï —Èπ ´÷Ëß‡√‘Ë¡π”¡“„™â„π ICU  “¡“√∂ÕÕ°ƒ∑∏‘Ï sedation ‰¥â¥’‚¥¬¡’ 
°“√≈¥ minute ventilation πâÕ¬¡“° πÕ°®“°π’È¬—ß “¡“√∂≈¥ stress response µàÕ surgery ·≈–¡’ƒ∑∏‘Ï√–ß—∫
ª«¥¥â«¬ ®÷ß “¡“√∂≈¥ analgesic requirement ≈ß‰¥â ƒ∑∏‘Ï¢Õß sedation §≈â“¬§≈÷ß°—∫ propofol ·≈–µ◊Ëπ‡√Á«
„°≈â‡§’¬ß°—π cardiovascular response °Á‡À¡◊Õπ°—π·µàæ∫«à“ dexmedetomidine ‰¡à∑”„Àâ heart rate ‡√Á«¢÷Èπ 
®÷ß‡À¡“–°—∫ºŸâªÉ«¬∑’Ë¡’Õ—µ√“‡ ’Ë¬ßµàÕ myocardial ischemia20 

3. Neuromuscular blocking agent 

¡’∑’Ë„™â„π ICU °√≥’∑’ËºŸâªÉ«¬¡’ severe hypoxemia ·≈– oxygen requirement  Ÿß ‡æ√“–°“√„™â
muscle relaxant ®–™à«¬≈¥ oxygen consumption ·≈–™à«¬„Àâ ventilation ¥’¢÷Èπ 

3.1Atracurium ·≈– Cisatracurium 

ËÕß®“°¡’ plasma clearance ‚¥¬ Hofmann◊Èπ‡π— Ï‘ËÕÕ°ƒ∑∏’‡ªìπ neuromuscular blocking agent ∑
elimination ·≈– ester hydrolysis atracurium ∑”„Àâ¡’ histamine release ·µà cisatracurium ‰¡à¡’ hista-
mine release ·≈–∂Ÿ° metabolise ¥â«¬ plasma esterase ®÷ß‰¡à®”‡ªìπµâÕß„™â¬“·°âƒ∑∏‘Ï‡ ¡Õ‰ª 

3.2Pancuronium 

‡ªìπ long acting neuromuscular blockade ÷́Ëß¢—∫ÕÕ°∑“ß liver ·≈– kidney ®÷ß§«√À≈’°‡≈’Ë¬ß 
’¬—ß∑”„Àâ‡°‘¥ tachycardia ·≈– hypertension ‰¡à¡’ÈªÉ«¬‚√§µ—∫·≈–‰µ πÕ°®“°π Ë„πºŸâ ’ histamine release ¢π“¥∑„™â 

0.05-0.1 mg/kg ©’¥‡¢â“À≈Õ¥‡≈◊Õ¥‡ªìπ§√—Èß§√“« 

3.3Vecuronium 

‡ªìπ intermediate acting ´÷Ëß§≈â“¬§≈÷ß°—∫ pancuronium ·µàÕÕ°ƒ∑∏‘Ï —Èπ°«à“ ·≈–‰¡à∑”„Àâ‡°‘¥
tachycardia  “¡“√∂„™â‡ªìπ continuous infusion ·µà®–ÕÕ°ƒ∑∏‘Ïπ“π°«à“ atracurium ·≈–®”‡ªìπµâÕß„™â¬“
·°âƒ∑∏‘Ï °√≥’∑’ËµâÕß°“√„ÀâÀ¡¥ƒ∑∏‘Ï‡√Á« ‡æ◊ËÕª√–‡¡‘π°“√À“¬„®„πºŸâªÉ«¬ 

 √ÿª 
°“√„™â¬“√–ß—∫ª«¥·≈–¬“πÕπÀ≈—∫„πºŸâªÉ«¬ ICU ‰¡à¡’ Ÿµ√ ”‡√Á® ”À√—∫ºŸâªÉ«¬∑ÿ°§π ‡π◊ËÕß®“°ºŸâªÉ«¬∑’Ë

Õ¬Ÿà„π¿“«–«‘°ƒµ ¡—°¡’ ¿“æ√à“ß°“¬‰¡àª°µ‘ °“√„Àâ¬“„π°≈ÿà¡π’ÈµâÕßª√–‡¡‘πºŸâªÉ«¬ ·≈–‡≈◊Õ°¬“∑’Ë‡À¡“–°—∫§«“¡ 
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µâÕß°“√ ·≈– ¿“æ√à“ß°“¬¢ÕßºŸâªÉ«¬ πÕ°®“°π’È¬—ßµâÕß¡’°“√‡ΩÑ“√–«—ß¿“«–·∑√°´âÕπ ·≈–¡’°“√ª√—∫√–¥—∫¢Õß
¬“‡ªìπ√–¬–Ê ®÷ß®–‰¥âº≈¥’·≈–ª≈Õ¥¿—¬µàÕºŸâªÉ«¬ 

µ“√“ß∑’Ë 3  Clinical practice guidelines for sedation and analgesia from the Society of Critical Care 
Medicine and American College of Critical Care Medicine (9) 

Pain 

1. An assessment of pain and the response to therapy should be regularly assessed using 
an appropriate pain scale 

2. Therapeutic plans and goals should be developed for all patients 

3. Recommended intravenous opioids are : fentanyl for acute distress, fentanyl or hydromorphone 
for patients with haemodynamic instability or renal insufficiency, and morphine and 
hydromorphone for longer term therapy 

4. Scheduled doses or continuous infusions are preferred over intermittent boluses 

5. NSAIDs and acetaminophen can be useful adjuncts, but beware of renal insufficiency or 
gastrointestinal bleeding 

Sedation 

1. Treatment of pain and other reversible causes should be conducted before sedating an 
agitated patient 

2. Like pain control, a treatment plan or goal should be established for each patient, and therapy 
should be assessed with a validated sedation scale 

3. Midazolam or diazepam is useful for the acutely agitated patient 

4. Propofol is preferred when rapid awakening is crucial, and triglyceride levels should be 
monitored after 2 days of continuous infusions 

5. Lorazepam is recommended for longer infusions 

6. Doses should be tapered daily to assess underlying mental status and sedation protocols can 
be helpful and beneficial 

7. Haloperidol is the preferred agent for the treatment of delirium 
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