REVIEW

J Neurocrit Care 2015;8(2):53-65
http://dx.doi.org/10.18700/jnc.2015.8.2.53

xS =1y yXe) 2R OH
E%I'XPE 3,_"X|'_| %o—*— EJ_-'-l' I|_|Io-|-l-l-=|
SAHStw o|TiriSh MBO0MAHE R OFx|E!, ZSIXIZHSEP, AlADP
UGA . O|FEP - FAhH3

ISSN 2005-0348

Management of Pain and Agitation for Patients in the Intensive Care Unit

Young-Shin Kim, RPh', Hyo-Jin Lee, RN, MSN, CCN?, and Sang-Beom Jeon, MD, PhD’

Deparments of 'Pharmacy, *Nursing, and *Neurology, Asan Medical Center, University

Patients admitted to the intensive care unit (ICU) commonly develop
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pain and agitation. Such symptoms are associated with adverse

clinical outcomes, as they can cause delirium, self-removal of life-sustaining devices, difficulty in use of ventilatory supports, hemody-
namic instability, intracranial hypertension, posttraumatic stress disorder, etc. Thus, prompt recognition and treatment of pain and agita-
tion are imperative. Identification of possible causes of pain and agitation and nonpharmacological managements should be attempted
initially. However, administration of analgesics and sedatives is necessary in many cases. Preemptive interventions prior to procedures
to relieve pain are recommended. Intravenous opioids are considered as the first-line drug to treat pain in critically ill patients, especially

in those who require mechanical ventilation. For most patients in the
outcomes. However, patients with unstable medical conditions includ

ICU, a light level of sedation is associated with improved clinical
ing severe acute respiratory distress syndrome, hemodynamic in-

stability, refractory status epilepticus, and intracranial hypertension may require a deep level of sedation. Sedation strategies using non-
benzodiazepine sedatives may be preferred over sedation with benzodiazepines in mechanically ventilated patients to shorten the dura-
tion of mechanical ventilation, length of ICU stay, and days with delirium. Often, ensuring that critically ill patients are free from pain and

agitation may conflict with other clinical management goals. Therefore,

cannot be overemphasized in the ICU. The purpose of this review is to
pharmacological characteristics of sedatives and analgesics commonly
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provision of comprehensive care based on the patients’ condition
address pain and agitation management strategies and introduce
used in the ICU.
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HR (¢0) SVR MAP ICP CPP CBF CMRO,

Benzodiazepines /1 |l | [ l ) ! ! !
Opioids U < | = I |l I e o I
Propofol > ! N I I l VN b
Barbiturates 1 ! A Il L ! Ll ul
Etomidate - - - - ! - I I
Ketamine 1 1 1 0 Tl < T <
a-2 adrenoceptor agonist ! ) /1 ) L2 17 Vi A

|, decrease; 1, increase; <>, no change; ?, unknown; HR, heart rate; CO, cardiac output; SVR, systemic vascular resistance; MAP, mean arterial
pressure; ICP, intracranial pressure; CPP, cerebral perfusion pressure; CBF, cerebral blood flow; CMRO,, cerebral metabolic rate of oxygen.
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A A 29 T FHSAL oiely] 915 Agko gl gaF
= A8 EkshEA AT Ag A AA: oxycodone)
L OFA-GARA] 524 (opioid patch) &2 7 8FA U, dexmedeto-
midineS Z=7181= Ao] ELo] B 4= ol XA} A

A2} Fetgdo] ol =AY ek Aol ] AR

S dero] wasi

1) ZEH|

SRl RIRISHA A= ZsAl R oFHFA
(229 hydromorphone, fentanyl, remifentanil), ketamine, ©}
A Eolu]l-gl, v]AE|Zo]EA%A| (ibuprofen, ketorolac),
tramadol 5-©] 2Att. Table 23} Table 304 OFH-G-ARA|L} B]af
ORI 2HH R Fol@ef okEstx EX] HAQ 24
AV} & ARSI Y Table 4= oFH-FAMA] FRH

uE AL, 2k Bol Glek Wl /b YfeFsoR et ot
zrjoba Fuo e Bk EE, ¥, 9y, vy, 1
g, BH, @ 5ol Qlrh oleh T2 oHAlES 15 o] A (1) oFA-F-AR1EA| (opioid analgesics)
& TG 8o Fofgt AP gl BT 7 ofEARIEA| A= S 4 E5oll el
S0l Eong AAA o IRk 5 Fesfjof gt 53, 7P RIESHA AR = {%Zﬂi/‘i T239, hydromorphone,
712 9] XAt MEAE Folgh 4ol YR 08 oF  fentanyl, remifentanil 5©] Itk o] F, HEHLS ZGR]|EA]
HRAAIE 714 oAl et Aol Washeh oAt 7ol A1, BEI /1S FeeA oAEh: 28-S Ahct,
Table 3. Pharmacological characteristics of nonopioid analgesics
. !)uratlc_m s Elimination Metabolic Active Adverse
Dosing Onset intermittent . .
half life pathway metabolite effects
dose
Ketamine (IV)  Loading dose: 0.1-0.5 mg/kg  30-40 sec  5-10 min 2-3 hr N-demethylation Yes BPT,HRT,
W% (norketamine) ICP 1
Maintenance: 0.05-0.4 mg/ hallucination
kg/hr
Acetmainophen 325-1000 mg every 4-6 hr ~ 30-60 min 4-6 hr 2-4 hr  Glucuronidation, None Hepatic failure
(PO, rectal) (max dose: < 4 g/day) sulfonation with high dose
Propacetamol 650 mg IV every 4 hr— 1000 5-10 min 4-6 hr 2 hr Glucuronidation, None
(Iv) mg IV every 6 hr sulfonation
(max dose < 4 g/day)
Ketolorac (IM/ 30 mg IM/IV, then 15-30mg 10 min 4-6 hr 2.4-8.6 hr  Hydroxylation, None Risk of bleeding,
V) IM/IV every 6 hr (max dose: conjugation/ Gl and renal
120 mg/day x 5days) renal excretion adverse effects
Ibuprofen (PO) 400 mg PO every 4 hr 25 min 6-8 hr 1.8-2.5 hr  Oxidation None Risk of bleeding,
(max dose: 2.4 g/day) Gl and renal
adverse effects
Tramadol (PO) ~ 50-100 mg PO every 4-6 hr 60 min 9 hr 6-8 hr  Demethylation, Yes May lower
(max dose: 400 mg/day) glucuronidation, seizure threshold
sulfation

PO, orally; IV, intravenous; IM, intramuscular; max, maximum; BP, blood pressure; HR, heart rate; ICP, intracranial pressure; Gl, gastrointestinal.
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Table 4. Equivalent doses of opioid analgesics and benzodiazepine
sedatives

Equivalent dose (mg)

Intravenous Oral
Opioid (analgesic effects)
Fentanyl 0.1 N/A
Hydromorphone 1.5 7.5
Morphine 10 30
Remifentanil N/A N/A
Codeine 120 200
Oxycodone N/A 20
Benzodiazepine (sedation effects)
Alprazolam N/A 0.5
Diazepam 5 5
Lorazepam 1 1
Midazolam N/A N/A

NA, not available.

Hay Fof Al S| AE] E8]7t *7}&01
Ast, & - A5t vekd o= 9l
(active metabolites) W=l AlE-A
Z 4> it} Fentanyl-S E‘évﬂoﬂ ‘ﬂ 3 IOOHH ‘11 7&33.
RIS 7P opolth, o]t 7k AR Bo]
& 0 Azto] mEn WkE Fof A] okFo] Aol &2 k]
o] 28 A7to] A%kE 4= 9t Fentanyl:> H2¥ 7} T 3
AEHIS fefskA] ¢ ”ﬂ—voﬂ HARg-2l Xﬂ""o == R
gitt. shA|NE a1-85Fe| KolgakE
By He”é‘?:-f Utk 53l 71

ﬁ

AstH AEY —:J”lo] 4 *“7 {Ict. T—‘l‘% 0] A] %jj’
(chest wall rigidity) ¥-2-8-% el 4= 9t} E3t Fentanyl-S
1) FLELZLSE (fransdermal patch)@] FEjZ FolE Sk Qi) 1
FR2 = YA oS felskAl, R, &5, 24
T, 95 FA Sl oall g4 Arrt ohE 4= ol @ W
2|11 e SR upe) 2ol 7} A7) witel| 2017} H R sltt,
Fentanyl ]3-32F20] 2|7 §3p7}F Uepbd w71 12-24
AlZro] 28 EHE G4 Aee BR/E k= F9oll= 4
E]R| 9=t} Remifentanil> &84 AEA ot} w2 28
HP&W} Q- Bl ARG ikl o $29)S FHet
2173 8HA 212kE Ap= 7Ysljof Bl Aol A 53] &
‘%kxﬂo]q. DYRAES THEA 0L, EF oA Es R
(plasma esterase)ol] 2Jsf| H]EHUIAFER F49) EafjE7] u)
off ZHEA oLt AFA ghRfol A = AU ZX*QX] o= Aol
Atk whepA, Tg7] o) Qs ERAOIA E fentanyl HTH

EI
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(1) Propofol

Propofol<> A& (lipid formulation) 542 Q& A Fof
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A BE U= ofAloleh Sl A&59S S8l
A avE e 4 Al ASTYs Sk e oAl
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