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Pain Control, Sedation and
Muscular Paralysis in ICU
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mi’l\‘lﬁ 1 Scales used to monitor sedation in patients in ICU

Score

Response

Ramsay sedation scale

o OB~ W N =

Motor activity assessment scale
6

Sedation-agitation scale
7

— N W ~ O

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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#1599 2 The Richmond Agitation-Sedation Scale (RASS)

Score Term Description

+4 Combative Overtly combative, violent, immediate danger to staff
+3 Very agitated Pulls or removes tube (s) or catheter (s); aggressive
+2 Agitated Frequent nonpurposeful movement, fights ventilator

+1 Restless Anxious but movements not aggressive or vigorous

0 Alert and calm

-1 Drowsy Not fully alert, but has sustained awakening \

(eye opening/eye contact) to voice Verbal

(> 10 seconds)

-2 Light sedation Briefly awakens with eye contact to voice stimulation
(< 10 seconds)
-3 Moderate Movement or eye opening to voice
sedation (but no eye contact) )
-4 Deep sedation No response to voice, but movement or eye Physical

opening to physical stimulation
-5 Unarousable No response to voice or physical simulation stimulation

Procedure for RASS Assessment
1. Observe patient
e Patient is alert, restless, or agitated Score 0 to +4
2. If not alert, state patient’'s name and say to open eyes and look at

speaker

e Patient awakens with sustained eye opening and eye contact. Score -1
e Patient awakens with eye opening and eye contact, but not sustained Score -2

e Patient has any movement in response to voice but no eye contact. Score -3

3. When no response to verbal stimulation, physically stimulate patient by
shaking shoulder and/or rubbing sternum.
e Patient has any movement to physical stimulation Score -4

e Patient has no response to any stimulation Score -5
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1. Analgesics
1.1 Morphine

Wuedusniiuusi iy 1Icu senqni@i p-receptor uazifiu water soluble 9zpaN
qnaHnin fentanyl (peak effect Al 30 Wit WWisuifupas fentanyl 7 4 W1Tl) morphine Anastaszuuila
uazviaanlianlaeyih[¥iin venodilatation' LazfinNsanadae mean arterial pressure ind reflex tachy-
cardia #9011 unaa1NN1IHES histamine ée Taevilusinlvidnmvaenidandfiasiosauldnafidesnis
guaitdszana 2-10 mg. Tufthedl wisshemeladiunaiuiuenald continuous infusion Tuzie
10-40 Ug/kg/hr. Tapanalsauiy sedatives FaBue

adverse effect 789 morphine l#un sedation, ARul “aL3au WAZNITAUNITHAY 19 hista-
mine ¥ {#LAn hypotension, tachycardia Waz813Li9 bronchospasm Tu@ﬂ’mﬁﬁ hyperreactive airway

morphine i elimination half-life 2-4 43139 gﬂﬁ’lﬁ'ﬂﬁ@fﬂ@ﬂﬁ active metabolite fg
morphine-6-glucoronide #98135in15 ¢ Nlus9nsuazyi il excessive sedation l@lazianiy
E)Ei’ldﬁoﬁﬂ’mﬁﬁ renal failure"

1.2 Fentanyl

u"fluéhLﬁanﬁmmﬂuﬁﬂaﬂ%ﬂqmﬁﬁ hemodynamic instability w%aﬁjﬂwﬁl,l,ﬁw%aﬁﬁaﬁm
#an151% morphine fentanyl {lu synthetic opioid ﬁdﬁqwguﬁﬂnﬁﬂ morphine 80-100 i1 fentanyl §
opioid receptor based adverse effect Wiy morphine wil L histamine release v l#AinnsiUaBuLLAg
ARITULI lauazNaanLiantiaandn morphine™ fentanyl i lipid soluble $aaanqm§|§’;ua: duration
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u el Tusunaiiess Tasmlulsfias 50-100 tg auldwaildioanns wiald continuous infusion 1-2
WLg/kg/hr pharmacokinetic 84 fentanyl IﬁﬁaﬂLﬂﬁﬂuLLﬂadIu@'ﬂﬁﬂﬁﬁ liver LA kidney dysfunction
U metabolite paupaiin1g = wluseneld usezifly inactive metabolite ndiiildauna ol
‘szﬁmt‘?\ﬂu@ﬂmﬁﬁ severe hepatic dysfunction
1.3Hydromorphone
1flu semi-synthetic opioid ‘Ba\‘lﬁqm%l.l,ioﬂ’j’l morphine 5-10 ¥ onset WAt duration
\iflau morphine wafinasiasuuilauasviaanidantion 1ifl histamine release ¥inl¥ifinan1sdu adul

938U WAL sedation tipani1 morphine™ F9lHunu morphine IﬁﬁTu@ﬂﬁﬂﬁﬁadnﬁiﬁﬁnLﬁﬂo morphine
hydromorphone gn metabolize 11 liver Tugiteiifinag liver failure en13vWeangnsenuIUNINA

2. Sedatives
2.1Benzodiazepine

fanldSnuwnnie anxiety Tuﬁjﬂaﬂ ICU n&sa il Lo UARANT Wl U ANlIn
N1 hypoxia, metabolic abnormalities, treatable neurological abnormalities, N1ILAALED LA renal
30 liver failure \Judiu enlunguiloangndfl GABA receptor luuzil# 4Ty 1CU dur lorazepam,

midazolam LLRE diazepam
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2.1.1 Lorazepam

2ONONBUI9NTN diazepam 5-10 Wi wisnziiasldunu diazepam Tunsdifigasnis
prolonged treatment 984 anxiety Tuﬁjﬂ’m%nqmﬁmﬁ lorazepam 3 lipid solubility ﬁaﬂﬂiwﬁaaanqmgﬁﬂndw
lorazepam Lﬂumﬁaanqwgmuﬁmﬁﬂuﬁu midazolam WazyiWiAn hypotension Haanin Tuzauei
Y34 anterograde amnesia i1 i metabolism 209enfiAnd liver Iﬂﬂgﬂ glucuronidate 1flu inactive
metabolite 391 benzodiazepine vz 1 W3ugilwlsadu™ 1edld 1-2 mg bolus uaz conti-
nuous infusion TUIALINGY 1 mg/hr

212 Midazolam

1T short acting water-soluble benzodiazepine Fau lipophilic i physiologic
pH wazH1U blood brain barrier 157 aanqw%uwniw diazepam 2-3 1" adverse effect Liiwn respi-
ratory depression Wag hypotension IﬂﬂLaW'l::Tuﬂﬂ’mﬁﬁ hypovolemia #3aiilnl#luauin I &1 in-
fusion tHuliaueaiANIS ¢ wB active metabolite ﬁﬂﬁmiaanqmgﬂnmuﬁu UaLAIWUN para-

doxical agitation 16"

daarsszielunsldendl A n1suia drug interaction WialHsnAY erythromycin,
propofol Way diltiazem 2=¥iN1#LAin unexpected sedation 893 1nAN5UES cytochrome P450 WA
Y13 metabolism 289 midazolam 41ay

2.1.3 Diazepam

faldiuunsnaslugieings \fiavaneengniisy waziimananiamela uas
sruulauasrannidantios waidasniniilasainil metabolism lae hepatic microsomal enzyme wazlé
active metabolites Aip N-desmethyl diazepam sz oxazepam vinl#iiin prolonged sedation Tugjtlae
gl LLa:Qﬂmﬁﬁ impaired hepatic Wa renal function 2UNA# IF 2.5-5 mg. Aadviaendansi lu
wuzth ¥ 0u continuous infusion
2.2 Propofol
Hugueunduiieangndn walaifignisziuthe (Jeld continuous infusion axldmadlu
Wwizey sedation wazudaudengnen wanziazlifu short term sedation Tu ICU Tae 1ansangae
LLazﬂ’izLﬁuﬁﬂ’JﬂLﬁu%ﬂz‘] 160 nsldu bolus dose B19Lin hypotension Was myocardial depres-

sion 1§ UK N289 propofol solution 11 egg-white lipid emulsion F9lFWa3U 1 keal 8 1 ml. 289
emulsion Tugﬁjﬂaﬂﬁiéﬁ parenteral nutrition 3INFIBTIAITHNTUSUTUIUNSINUN LGRS Tude

481 8289 propofol Avtadnazyinlvitan lasamsin v luvaandanauiain wWazena

Y¥iAn metabolic acidosis, rhabdomyolysis Was cardiovascular collapse 16"

Propofol laiuusi i l#ifu ICU sedation Tuifinengsnit 16 ¥ iilasanissaunis
a . . & & I Aa P & a ve '
tNA propofol infusion syndrome "mLﬂuaum’mma"mmﬂ[ugmﬂLﬂnm\lﬂi‘u propofol TUIR 9NN 4 mg/
kg/hr. uazTugtheilésudunsumnindi 48 ou.

2uIdild WU continuous infusion AB 0.05-0.2 mg/kg/min
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2.3 Haloperidol

\{lu butyrophenone antipsychotic drug F41#5n#1 delirium Iu@:ﬂm’?nqm ToelddaLdn
viaaaLAan 2 mg. Buduuacliitmn 15-20 urf aungihee: su

adverse effect @a hypotension LLaza1aLAA prolong QT interval %dﬁ’ﬂﬂqj torsades de
pointes 1§ ’3\1mﬂﬁéﬁmmqm:ﬁm:i’a‘iu@ﬂaﬂﬁL"imﬁiamﬂﬁﬂ arrhythmia 12U E@ﬂaﬂﬁﬁﬂi:i’ﬁ cardio-
myopathy §iheiifa 3790 wialdSusduiil#iin prolong QT agud léun amiodarone %3n
procainamide

2.4 Dexmedetomidine

\{u o, agonist fieengns “u Feiduiwnl#lu ICU wnsnpengnd sedation 16laesl
MM38A minute ventilation apaN UBNAINHES 1W1308A stress response Ao surgery LLﬂtﬁQﬂ%‘it&’U
179¢78 59 1W130am analgesic requirement adlé qw%mm sedation A&1EARAU propofol LazAULE)
Tn&Azaiu cardiovascular response AmislaufULANLIN dexmedetomidine Luvinl¥ heart rate 529y
Jomneuihenfidns “sssa myocardial ischemia®

3. Neuromuscular blocking agent

Ty 1cu n3algiedl severe hypoxemia Wae oxygen requirement 3 W1Ens e

muscle relaxant 9= HIUaA oxygen consumption Waz#el¥ ventilation A
3.1 Atracurium Lae Cisatracurium

iflu neuromuscular blocking agent fieangws “uiflasanil plasma clearance lag Hofmann
elimination LR ester hydrolysis atracurium YMI¥A histamine release Wi cisatracurium il hista-

mine release Waz)N metabolise A8 plasma esterase Folaudududasldeudgnde waly
3.2 Pancuronium

& . =& o . . = a A

11U long acting neuromuscular blockade B9IUBBNNN liver LAz kidney INAITHRANLALN
Tuﬁﬁﬁ’sﬂkﬂﬁuuaﬂm uaNIINHTNI %A tachycardia Waz hypertension sl histamine release 2uNaf L
0.05-0.1 mg/kg Aadmasaidaaiiuasensin

3.3 Vecuronium

11 intermediate acting $9a&18ARITU pancuronium uapangNs “Uni1 wazlivi e
tachycardia W13alHdu continuous infusion WAvzpANgNBUIUNIN atracurium wazdndudaelden
wiignd nadifidiesmslinuagndisy wedszifiumamelalugiae
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#1579f 3 Clinical practice guidelines for sedation and analgesia from the Society of Critical Care

Medicine and American College of Critical Care Medicine

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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