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Management of Pain, Agitation and Delirium in the Intensive Care Units

Kyeongman Jeon

Division of Pulmonary and Critical Care Medicine, Department of Medicine and Critical Care Medicine,
Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Pain, agitation and delirium (PAD) occur frequently in mechanically ventilated patients in the intensive care unit (ICU).
Consequently, analgesics and sedatives are frequently administered to critically ill patients with the aim of treating PAD,
decreasing the physiological stress response, and improving synchrony with mechanical ventilation. However, many of the
analgesics and sedatives in current use can lead to adverse outcomes, including longer durations of mechanical ventilation,
prolonged ICU stays, delirium, and an increased risk of death, particularly when these agents are administered at excessive doses
for prolonged periods. The purpose of this review is to provide an overview of the initial evaluation and monitoring of, and the
medications commonly prescribed for, PAD. Moreover, we highlight the major recommendations of the recent guidelines
published by the Korean Society of Critical Care Medicine and American College of Critical Care Medicine. (Korean J Med
2014;86:546-556)

Keywords: Pain; Psychomotor agitation; Delirium; Intensive care units
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Figure 1. Translated version to Korean of critical-care pain observation tool used in Samsung Medical Center.

- 547 -



— gt EIA]: Al 86 E A5 & T Al 645 & 2014 —

A, oA 2 ol BN F50 HEE Hlske o)
Vg sk AT 4 gl ErSolehs] ) 2
LM CPOTS Fhtol = efsto] AHgatar glovt ol
dhat EAT Aol Hhet Bolt BashckFg 1)

0
i
P
1o
d0
ol

5t ofzo

X
m
==

l

A fleliA= AEAE ARESHA =y WA A
A, 71et B2 A= AA 55 53l &
AL 5 e BlekEaRol **E”Q‘ﬂolc QHs,
=223 MUEA AMS Eolal AsAY] avE
QIEHI6) SHATH tiie] B e okEg &
o A150) Aashi =99 ol ejs ohiel ot
4 Hefsh] €k, oS Sof 421
Ao A9 7h B Ae] BRk Fhastol o] it
Gt 4 sl A 34 S5l
cokinetics)= ®HIAIZA 4= QL
B3 8Z(volume of distribution)of] F&FS
ol kel okze] uhg Ul ciajell Apol7h 91
ool opEzEelo] FTHNE 1 BEBET} %7 7
ashet] 2255 AZRS oujaks
life S olafalz 7ol ule: aalth19]. FaAHAoIA
el BE A, AR Aol Aol wet Fe, 7|
¥ 5 BHAIA 970 5 24 T computnen) ol
Aot okEe] Fudjel] uel B% FEl Wb Hrl
w}2}A] context-sensitive half lifel= FUE= oFE9] Haxo}
iAol whet thzw dRbo g E=lE= Alto] dojda
& Zo]R]A| H=TtH3]. Benzodiazepines, morphine, fentanyl 22
SRS A A7to] Z o242 context-sensitive half- timeo|
Sy propofol, remifentanil-> A2 0 2 GJ3Fo| 2o B
o]tH2021].
SN F2 flsf AR 4= Q= A==
AEA|, v AH 20| =EA AGREA|, 18|31 acetaminophen

ol glovt HAZWE 550 %

o 6 60 oo

1.
_f‘::
ok
i< 'b’

'context-sensitive half-

ujepy

- fentanyl, hydromorphone,

morphine 3! remifentanil 52| veFd IEAE HAFE A=
FA3FAL QIT}H20]. o] ]| %= gabapentin©|L} carbamazepine
e AN AAEE 52 240 vlepy WEA9} o
o] ZAEC0] w3k vlolepy UEA] ARG vopy
AEA) A2 BolALt vl A $AHgE 7

AlZ17] S8l ared 4= St mielgd 21-8Al= ul opioid receptor
£ AFste] 341784 55 BHE JAIsh, L 9 =&
% S Zl

L) 3l
THE 95 WINA WL FH s 554
-

o

Ir

= 'slow and deep respiration' QA Ko
benzodiazepineo]| &3t S5 A| sl +Eo] Hrk o
&A= TtollA thAbE AL FEo = ujde
w2} morphine> AHWjollA] EaljE|o] B/ thARzE(active
metabolites)©] F|31 o]= FZof ZZE = 9lo] Al7|5 A8}
Al ARgof 97} &2 3lr}. Hydromorphone-2 morphineo]]
]3| 5100 7ot Mg avs W 24 dAkedS 7L
UA e 4l7] Ask Al oFE(parent drug)o] Aol =
AEo] dF F=7F S7HTh Fentanyle: A-8-4 wi<zoll 2+
BATto] wEXRE 2|8 wizof] A 2o FA|Eo] et
Fol 7| A 9 4 GomE Felsfof ArH23). o
A4t fentanyl- S A1ZO 2 AFEAS wjASHA] QF=t}. Re-
mifentanil-&: 2H8-A]7b0] W12 Fol v w]Z0]%] Fzo] )
2epgslEnE 7k 8 A7) At QRS WA eherk
ob) TA9] |z Ak A HolLk ZEAAGIA AL
= vl 2B % WEA] 47 EIE £o| 5 morphine
o[} fentanylo]] vl 4> §For UegS 24T 4 qlrt
= Ho g 7=k 9t} S}X|9 remifentanil S E3HSF R E
soby Z1EAE Aol SEE] FUT WEATE 93]
Az oAl S Seralor sk wol itk Ea E2TTI(hy-
peralgesia) 72 EZof tfdt 3 AL remifentanil

a4 ofEollA T 4 glem[24], 53] remifentanil:-
AIZE el thAbE| B ofA] Fet A] HER XE 2Ho] HA|

or- Aksto| vRANE = Qlth

2o

I
T

fus

19

o2 veby

i)

[o

W=

F1X(sedation)

FBAY FASL AT RSk B Hoj ol 1
BH QYANES 25l Bk uebi] HYT BF 24
Foll ofo] the H7t @ o] Aastoi[e), AU 55
VO RE 27bA9 ARA) glo] Bapel e FAT
S QIEH2s] FRAH AL Ao TR F
3 QLAY 2 HleRRA AAZE Bgo] B 4 9o
U 3R] A9 ol5uro.® AHakA] ghot AA| Foit
Basih A8 AP B AEGAS doiil7]

- 548 -



OJ5HA| o] FofX| =T =ob5 2)3}al WA SFo

— AR FEAA e F5, A 9 A e -

ek Relsel olu BrkE Wgs

I
< H 3A =0l HE ol weh WA AR 2-0] Thsskal SRSl

mo

 ThEE AMGOE Qs A AMgo] Eabaola AlE o] oto Btk WA we 3
o251 419l %7} WhSo] Bas|a glon] o] % Ramsay Sedation

Scaleo] 71 o] ARSE|IL Q= 217 7} Ttolr}. Ramsay

=7} scale [26] Al @A 9] ZHd Aot Al ©AY] 71 AHE
SAot= o= Hol glovt 7t dAE s WS

efjof chel 232l H7t 71%o] HollA] ¢kl 7t whAle] BRI o] gick
7+ $l8liA= otz A (Fig. 2). Sedation-Agitation Scale (SAS) [27]-2 Ramsay scale-2-

Scores ‘Level of sedation-agitation ‘

Description

Ramsay Sedation Scale [26]

A L AW NN =

Awake levels

Asleep levels

Anxious or restless or both
Cooperative, orientated and tranquil
Responding to commands

Brisk response to stimulus

Sluggish response to stimulus

No response to stimulus

Sedation Agitation Scale [11]

7

W A U

1

Dangerous agitation

Very agitated
Agitated

Calm and cooperative
Sedated

Very agitated

Unarousable

Pulling at endotracheal tube (ETT), trying to remove catheters, climbing over bedrail, striking at
staff, thrashing side-to-side

Does not calm despite frequent verbal reminding of limits, requires physical restraints, biting ETT
Anxious or mildly agitated, attempting to sit up, calms down to verbal instructions
Calm, awakens easily, follow commands

Difficult to arouse, awakens to verbal stimuli or gentle shaking but drifts off again, follows simple
commands

Arouses to physical stimuli but does not communicate or follow commands, may move sponta-
neously

Minimal or no response to noxious stimuli, does not communicate or follow commands

Richmond Agitation Sedation Scale [1

3]

+4
+3
+2

+1

Combative
Very agitated
Agitated
Restless

Alert and calm
Drowsy

Light sedation

Moderate sedation
Deep sedation

Unarousable

Overtly combative, violent, immediate danger to staff
Pulls or removes tube(s) or catheter(s); aggressive
Frequent non-purposeful movement, fights ventilator

Anxious but movements not aggressive vigorous

Not fully alert, but has sustained awakening (eye-opening/eye contact) to voice (> 10 sec)
Briefly awakens with eye contact to voice (< 10 sec)

Movement or eye opening to voice (but no eye contact)
No response to voice, but movement or eye opening to physical stimulation

No response to voice or physical stimulation

Figure 2. Subjective sedation scales used in the intensive care units.
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Table 1. Diagnostic criteria of deliium by DSM-IV-TR. 4th ed.
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e
nostic and Statistical Manual of M isorders, DSM-IV-
TR 4" ed)o] w2l ohgo) o /gtgzs—};r_ QA3(Table 1),
SARA7| HWHO)O] A 2 ol 717 BAlo] A4
Al E-Z(International Statistical Classification of Diseases and
Related Health Problems, ICD)o| A= H|<=3t o] EXE
& thetslol A1 Aeiska gk s gl ek 4
wpel Eew cepshu] FAojstel] o] A FEAA o

O Disturbance of consciousness (i.e., reduced clarity of awareness of the environment) with reduced ability to focus, sustain or shift

attention.

O A change in cognition or the development of a perceptual disturbance that is not better accounted for by a preexisting, established or

evolving dementia.

O The disturbance develops over a short period of time (usually hours to days) and tends to fluctuate during the course of the day.

O There is evidence from the history, physical examination or laboratory findings that the disturbance is caused by the direct physio-

logical consequences of a general medical condition.

Table 2. Intensive Care Delirium Screening Checklist (ICDSC) [58]

. *
Altered level of consciousness

A No response (score 0)

B Response to intense and repeated stimulation (score 0)

C Response to mild or moderate stimulation (score 1)

D Normal wakefulness (score 0)

E Exaggerated response to normal stimulation (score 1)
Inattentiveness Difficulty following instructions or easily distracted

Disorientation
Hallucination-delusion-psychosis
Psychomotor agitation or retardation
Inappropriate speech or mood
Sleep/wake cycle disturbance
Symptom fluctuation

Total score (0-8)

To time, place, or person

Clinical manifestation or suggestive behavior

Agitation requiring use of drugs or restraints, or slowing
Related to events or situation, or incoherent speech
Sleeping < 4 hr/day, waking at night, sleeping all day

Symptoms above occurring intermittently

“If A or B, then no other items are assessed that day.

- 551 -



— i IetE] %] A 86 E A5 %

6}71h 4 el e
fow ool RyAs %ﬁ QTHS3,54]. EEH

M) Qe Fro] Aol ZalApAl RS ofaf A
k1 QITH55-57].

AA| SRRl AR Xgte] DSM-IVUE ICD-10
Agslrl= A gk kA 71AR] 5o SEA &4
Fej ot o] 2 TSl 23kl o8 Rlo] EAS 11

sto] FEARAON|A 47| o8& 4= Q= ofF 7HA] At =t
=0 =L ok tdEF Q] =412 Intensive Care Delirium
Screening Checklist (ICDSC)} Confusion Assessment Method
for the ICU (CAM-ICU)7} @it} ICDSCE 4] 4~#2] H35}

(altered level of consciousness), 52 7 3 (inattention), 14

£
o n
2
i)
\‘

i)

O

I
o>”

E

Zhol|(disorientation), 7 415AM(hallucination-delusion-psychosis),
S E{psychomotor agitation or retardation), F-2A3t o] T
Z=H A}l (sleep/wake
cycle disturbance) 2! 58 A =(symptom fluctuation) 5 &

= 7] (inappropriate speech or mood), 4=

ZH A 645 5 2014 —

7HA] RS ZAlsRo] ZF O] B Sl 47 oA
A9 Ao g ZokslA EtKTable 2) [58]. o)Xt} T wol
AMEEIS =2 CAMEICUZF QItH59,60]. Adtde] Zttof| 4]
CAMHCU 0}-2 25kA]9] 717} T R5}0], 3 Wi RASS
(Richmond Agitation Sedation Scale) 5 ©]-83t A4
w7lolx, 5 WA B4 A4 A B A A ol
A)SHacute onset or fluctuating course), 2|74 3 (inattention),
ulR|A|2] Apaidisorganized thinking)  ©14] 4494 s

(altered level of consciousness) 52| U] 7[*| EAS o] &3t
A ol -] 7to|th(Fig. 3) [59]. CAMHICUE =2 21+
A A o] &S o Qo] ElE R, T} Solert

=2 Eolth CAMAICU= B2 Uetol| A H & o] ARg-5]
3l o]E IL3l= PAFO|E(www.ICUdelirium.org) of| &=
ofe] 717 eALES} ALTshT o4bel WAl 2Ja) W
olf GHolRE P 4 Yk A BB o8 <

TAME e wgkwel Bolws} shelo] Hgichol]. 5t

BF REATE Hrb 710 AHEE A e FHol

i

Features and Descriptions

Positive Negative

1. Acute onset or fluctuating course

A. Is there evidence of an acute change in mental status from the baseline?

B. Or, did the (abnormal) behavior fluctuate during the past 24 hours, that is, tend to come and go or increase and decrease in severity as

evidenced by fluctuations on RASS or GCS?

II. Inattention

Did the patient have difficulty focusing attention as evidenced by a score of less than 8 correct answers on either the visual or auditory

components of the Attention Screening Examination (ASE)?

III. Disorganized thinking

Is there evidence of disorganized or incoherent thinking as evidenced by incorrect answers to 3 or more of the 4 questions and inability to

follow the commands?
Questions
1. Will a stone float on water?
2. Are there fish in the sea?
3. Does 1 pound weigh more than 2 pounds?
4. Can you use a hammer to pound a nail?
Commands

1. Are you having unclear thinking?

2. Hold up this many fingers (Examiner holds 2 fingers in front of the patient).

3. Now do the same thing with the other hand (without holding the 2 fingers in front of the patient).

IV. Altered level of consciousness

Positive if the actual RASS score is anything other than “0”

Overall CAM-ICU: Features 1 and 2 and either Feature 3 or 4

Figure 3. Confusion Assessment Method for the Intensive Care Unit (CAM-ICU) [59,60].
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Table 3. Risk factors for the development of delirium in the intensive care unit

Host factors

Factors of critical illness

Iatrogenic factors

Old age

Alcoholism
Cognitive impairment
Depression
Hypertension
Smoking

Vision/hearing impairment

Acidosis

Anemia

Fever (infection)
Hypotension
Metabolic disturbances
Respiratory distress

Severity of illness

Immobilization
Medications

Sleep disturbances
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