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Figure 1. Developmental changes in physiologic factors that influence drug disposition in
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MMz Seaation

- Moderate Sedation

General Anesthesia

Responsiveness

Normal response to
varbal stimulation

Purposeful response to
verhal or tactiie stimulation

Purpeseful response after
repeated or painful stiralation

Unarousable, even with
painfui stimulation

Airway Unaffected Na intervention required Intervention may be required Intervention often required
Spontaneous ventilation Unaffected Adequate May be inadeguate Frequently inadequate
Cardiovascular function Unaffected Usually maintained Usually maintained May be impaired

Figure 2. Continuum of depth of sedation: Definition of general anesthesia and levels of
sedation/analgesia
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Ramsay Sedation Scale (RSS), Richmond Agitation-Sedation Scale (RASS),
National Pain, Agitation & Sedation Scale (N-PASS), COMFORT Behavior

Scale (COMFORT-B) &

B Ly &
| SoksfiatLt oA} & (Anxious and agitated or restless or both)
y) | HZH0|1 X|2io| o0 =28t (Cooperative, orientated and tranquil)
3 X|AI7} 9JS mjojet ¢h=5t (Responds to commands only)
4 0ZES 1A SE2iu 2 L2[E WS 1 Z2 uiSE

(Brisk response to a light glabellar tap or loud auditory stimulus)

O[22 74 SE2PiL 2 2212 W i =2 B3

: (Sliggish response to a fight ghbdlar tap or loud auditory stimulus)
6 0ZHS 1A SE2U 2 222 HE I M §130[ 812
(No response to a ight glabdtar tap orloud auditory stimulug)

Figure 3. Ramsay Sedation Scale (RSS)
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Richmond Agitation-Sedation Scale

Score Term Description

4 Combative Overtly combative or violent; immediate
danger to staff

3 Very agitated Pulls on or removes tube(s) or catheter(s)
or has aggressive behavior toward staff

2 Agitated Frequent nonpurposeful movement or
patient-ventilator dyssynchrony

1 Restless Anxious or apprehensive but movements not
aggressive or vigorous

0 Alert and calm

-1 Drowsy Not fully alert, but has sustained (more than 10 s)
awakening, with eye contact, to voice

-2 Light sedation Briefly (less than 10 s) awakens with eye contact

to voice

=3 Moderate sedation Any movement (but no eye contact) to voice

-4 Deep sedation No response to voice, but any movement to
physical stimulation

—5 Unarousable No response to voice or physical stimulation

Figure 4. Richmond Agitation—-Sedation Scale (RASS)
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Scale, Wong-Baker Faces Pain Rating Scale &

* FLACC Scale (Face-E3d, Legs-Ci2| 23Q, Activity-254, Cry-23,

Consolability-2rdE): 27HERE 7H7A| 48, oAtLS0| =7tsst 4% 28

* Wong-Baker Faces Pain Rating Scale: 3A| O|&0A A&
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H 1. FLACC Scale

Criteria Score 0 Score 1 Score 2

Face No particular Occasional grimace Frequent to constant
expression or frown, quivering chin,
or smile withdrawn, clenched jaw

uninterested

Legs Normal position Uneasy, Kicking, or legs drawn up
or relaxed restless, tense

Activity Lying quietly, Squirming, Arched, rigid, or jerking
normal position, shifting back and forth,
moves easily tense

Cry No cry Moans or whimpers; Crying steadily,
(awake or asleep) occasional complaint screams or sobs,

frequent complaints

Consolability Content, relaxed  Reassured by Difficult to console
occasional touching, or comfort
hugging, or being
talked to, distractible

Y] 2 4 [ 3 10
MNo hurt No hurts Hurts Hurts Hurts Hurts
little bit little bit even more whole lot worst

more

Figure 5. Wong-Baker Faces Pain Rating Scale
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CHSAo| ofgt 2! 22|E QIsHM= Withdrawal Assessment Tool-1 (WAT-1)2} Z
HESE GVt EFE 850 oS d/[HCz HLESH, 0| HIECZE A

s dT(tapering) AIElS #EoHOF SiCt S0| st AR0l= lorazepam,
dexmedetomidine, clonidine S2| S 2422 FE0sIH S4Z 2slotl 2 2E HY
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ro

WITHDRAWAL AsSESSMENT TooL VERSION 1 (WAT —1)
©2007 L.S. Franck and M.A.Q. Curley. All Rights reserved. Reproduced by permission of Authors.

Patient Identifier
Date:
Time:
Information from patient record, previous 12 hours
Any loose /watery stools No=0
Yes = 1
Any vomiting/wretching/gagging Noe=0
Yes =1
Temperature > 37.8°C No=0
Yes = 1
2 minute pre-stimulus observation
State SBS <0or asleep/awake/calm = 0
SBS’ > +1 or awake/distressed = 1
Tremor None/mild = 0
Moderate/severe = 1
Any sweating No=0
Yes =1
Uncoordinated/repetitive movement None/mild =0
Moderate/severe = 1
Yawning or sneezing Noneor1=0
>2=1
1 minute stimulus observation
Startle to touch None/mild =0
Moderate/severe = 1
Muscle tone Normal =0
Increased = 1
Post-stimulus recovery
<2min=0
Time to gain calm state (SBS' < 0) 2-5min=1
>5min=2
Total Score (0-12)

Figure 6. Withdrawal Assessment Tool-1 (WAT-1)
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(1) 214

@ Midazolam
82F-824 | IV bolus: 0.05~0.2 mg/kg/dose
(201 | Continuous IV infusion: Initial 0.8~2 mcg/kg/min; titrate to the desired effect
Onset Tlir)r;eakto Duration Half-life Metabolism | Excretion
IV loading
: 1~5min \V]
IM (40P : 3~5min 1V,
: ~5min A : 1\
P};/ED M (.'"OD 7~75min | - Preterm: 6.3hr )
£4d A : Hepatic .
—° Intranasal (£0) | . . - Term: 4~12hr | . ~/p3as Urine
: 5.55+2.22min | 12730Min | |ntranasal | - children .
(£:0t) : 2.9~4.5hr
* IM BA intranasal | . >3 1min
Dy 90% .(1*0 )
* |ntranasal BA ’ min
: ~60%
- 20t 3 ¥ 7|9 44 2uRIE Bat §3)
EZ gl | - Onset0| (XA 2I8H40] &3)
FOARE | - Duration0| BS(R2I0Z A&5| Bx, H20|A HE AN
- A& Y Al 220 A0 =S 1M A8 xel Vs
15
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@ Ketamine
aar.aw | IV bolus: 0.5~2 mg/kg/dose
°(‘10T)'=' Continuous IV infusion: 5~20 mcg/kg/min; start at lower dosage listed and
- titrate to effect
Onset Time to peak | Duration Half-life | Metabolism | Excretion
IV loading
: 30sec
IM . v .
PK/PD : 3~15min + 5~10min
Hepatic
EM || Intranasal (20h) - g | s or | 1CYP2B6 | Urine
: 5~10min : min-| - 2.onr CYP3A4
Intranasal
* IM BA NP
© 93% ! ~60min
* Intranasal BA
: 35~50%
- AUg, Y, 2EH 5t
x|~ A& 218t40| =0F Eif JHA| WHE
aa | - 35 o A Mg
FIME | o 2ty v
oF 7%. EZtur A 3= Al E3fst &, dY, S8, HET, a5 0 Al &M Tts
® Dexmedetomidine
qat.aw | IV bolus: 1~2 mcg/kg/dose
°(10T)'=' Continuous IV infusion: 0.2~2.5 mcg/kg/hr
- Intranasal: 1~4 mcg/kg/dose
Onset Time to peak Duration Half-life Metabolism | Excretion
V loading IV loading
PK/PD : 15~30min v o
Intranasal - Preterm: 7.6hr | Hepatic via
= (£01) ClV. Clv .| = Term: 3.2hr N-glucuronidation Urine
: 10~20min : 60min 1 60~240min | _ Infant: 2.3nr l;ln-dmg?gxz/?gon,
| | BA Intranasal - Children: 1.6hr
* Intranasa . _ H
65% (35-93%) 1 90-105min
- S5UEA HEYo| =0 8 9|l -2 receptor agonist
ez o |- OFfd EAH AE™HE S0|H, dY o HIZ0| 71 E5
;QTAI_;} - ofE Y S0z wWE ZH0| 7isctH =& AA7F A 1*°
TS - e £20 1Yo Hos F0ls HIR S
- A O ANSPAS 24 BTE Y Y HOL UA It
16
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@ Chloral hydrate

28f.2H .
O(ZK_OT)u PO: 25~100 mcg/kg/dose 10~30 min prior to procedure; max. 1000 mg/dose

Duration Half-life Metabolism Excretion

- Preterm
:1.01£0.97hr
PK/PD - Term,
EAN 15~30min - 1~2hr infant Hepatic Urine
: 3.01£5.81hr
- Children
1 9.68+7.73hr

Onset Time to peak

- +H REA(ZIE 23+ gi2)
ez o |- &7 FO7t 805t H|uA QFMSICtD MZtE|0] £35] ARBEL:, =% onsetat 7l
;IOTM;* durationC2 ZZAAMO0| WO{R| 1 R|HE ZHOZ OI5 APQt ALR7F HEl

TN - 4N o4 AOLOfIM ZIM &3t ZEAI7H B (AHIfE 2 20%)

- BAgoz 19 JE HIH

(2) ZI=EA|(Opioid S41)

@ Morphine
2288 | IV bolus: 0.05~0.1 mg/kg/dose
(£0hH | Continuous IV infusion: 10~40 mcg/kg/hr
Onset Time to peak | Duration Half-life Metabolism Excretion
- Preterm
2 10.6+2.7hr
PK/PD - Term
IV \Y; WY : 7.6+2.6hr . .
EAN
=S : 5~10min | : 10~60min | : 3~5hr | - Infant Hepatic Urine
1 2.9~4.5hr
- Children
: ~1.3hr
- ZH HAE Sl F7HA| CHARA &
EZ g | - HIZM AR morphine-3-glucuronide= CNS A= & 22ko] H3|E H& 4 U2
FOIMRE | - A7Is At Al SAE|0| CNS A= £ 37t
- Histamine |2| 282z Ql5| XY |FL 7ts
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@ Fentanyl
2288 | IV bolus: 1~2 mcg/kg/dose
(£0F) | Continuous IV infusion: Initial 0.5~2 mcg/kg/hr; titrate to effect
Onset Time to peak | Duration Half-life Metabolism Excretion
- Neonate
: 5.28%1.17hr
P}é/ ﬂD AIIV \% \Y - Infant Hepatic Uri
=3 - Almost . ; - 05~ to Children : rine
immediate : 10min 2 0.5~1hr - ahr CYP34
(* After long-term
av: ~21hr)

- Morphine2| 80~100tl Hx2| potency
- A& ZIHd0| =0r &3t JHAIPH w20 H&Sk S Bt S = US

EX| gl
MO =
FOIAtSt | - HEE B0 Al 22! L A0 &8 AlZF HE(context-sensitive half time)
- Histamine {2| &8 ¢
® Sufentanil
2288 | IV bolus: 0.2~0.5 mcg/kg/dose
(£0hH | Continuous IV infusion: 0.2~1 mcg/kg/hr
Onset Time to peak | Duration Half-life Metabolism | Excretion
- Neonate
1 7.2x2.7hr .
PK/PD v IV - Infant He%atlc
EM . - . to Children Urine
- e : 1~3min : 3~10min | . . Small
© 97%42min intestine
- Adolescents
: 76+33min
EZ 2 | - Fentanyl2| 5~108] H=2| potency
FOARRE | - BIE B0 Al 23] W SAHE|0] A8 A[ZH HE (context-sensitive half time)
18
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@ Remifentanil

aar.qm | IV bolus: 0.5 mcg/kg/dose
°(10T)'=' Continuous IV infusion: 0.15~0.5 mcg/kg/min; start at lower dosage listed and
- titrate to effect
Onset | Time to peak | Duration Half-life Metabolism Excretion
- Neonate
: 5.4min
- Infant
PQ,E,D vV vV vV : 3.6min Tissue Urine
i : 1~3min : 3~5min : 3~10min | - Children esterase
! 3.6~5.3min
- Adolescents
! 3.7~5.7min
- OnsetO| W21 durationO| 01 ZO0F £0 ST Al ¥ET} L&ESHH A4HME[H, 0|2
x| O3 ASHOI Z0i0| TSN, HiE 8% 20| ol
;OCI)AF;* - ALHoll SAE[R| Y2
TS 1 - 23Z esterasel]| 2fsh CHALZIO| 7H U MY|s HHo| FEKS HZ] 4
- E0{ 3Tt 5 £2t WOl wy Jhs

Opioids 23t S &M 20 Y Y S L¥H B4l A2Fo|ch 53

o}
fentanyl2 W2 ol (onset)2t &2 A& AlZH(duration)2Z 22| AO0[Lf, 2|Z0f|=

Ciefet fentanyl REAIS0| Aol HEE[HM of= dEio| FO| FHOJA[L UCH.
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* Fentanyl

CNSe| u-opioid &40 285t Z=st 2&E 3 ¥ S35 LiEHHCE HW F0
Al 28 20| W21 (1~2F), 28 A& AlZH2 H[1A F0H30~60&) THAIZH Al=o
w&5tLt, ZF LAFE AHZ |22 7 7|50 Dot Aotz A0Hf|M= 2|7 EQsHH,
2 L Moz Qlsf &8 AlZt0| AHA (context-sensitive half time)E

E0f Al 2
£ 901 5 N 90| HOFE 4 ULk

 Sufentanil
Fentanyl®i| H[si 2f 5~108 Z&st 21§ 845 712ICt. Fentanylit |ARGH 28 &
0| W=, 2|80 Z0F RAQ=0| BRIt HOl 28 A& A[ZH0] ZO1E & UCt

oM =2 HAMEIEZ 27| R0 Al o= SA0| oot =24 21tE 124{sHOF It

* Remifentanil

2 esterased]| 2lali WEA| CHAI=l= Z10] 714 2 S&0|Ct ZHO[Lf 212 7|50 2HA|
10| Oi HrEA| CHAIEIN] A& A[Zt0] FE=Z #H1(5~102 O|Uf), B S Al &=
7t A&ESHA| AHEICE O|2 Qlsf 8% RA0| &0Istal, 2 70§ MESHH =& =+
U= FH0| AUCt. E3| A4=E 89 HEH0| 2 A0 ZH41A 7|50| A5HeE 24, =
ZH4Q1 2bd 2 HE 3|=0| 21 &= 40| {&8dict. Cit 28 A[7H0| O %ot A|
2401 FQ0| EQSIH, g&AHR B St Al &5 E= ITHSY0| LHEHE = U
9|7t HQsICt

20



EEI'I'ET + PHARM REVIEW

©Copyright All Rights Reserved @ Korea Pharmaceutical Information Center

100 ~ i
‘ Fentanyl
= /
c - H
£ 75 /
Q f Alfentanil
o J e e R S S S
© o ! 5 d,""'
o 50 1.
e A Sufentanil
@ 25 pe I/.! -------- e
.E f’z‘"
- ,r"' Remifentanil
0 Y
0 100 200 300 400 500 600

Infusion duration (min)

Figure 7. Context-sensitive half-time: the time required for drug concentration to decrease
by half of its value (Y axis) after cessation of infusion of given durateion (X axis) for

fentanyl and its congeners, sufentanil, alfentanil, and remifentanil

(2) ZIMIEH benzodiazepine (remimazolam)2| A0t 4E

7|1& benzodiazepine HZE 2A=2l midazolam2 A0t ZIX0| H2| AMRE|| OLY,
Zh CHALO o|&5tr 2 CHAMHIZE ZAHSHH A8 A& A|ZH0] ZOR|AL 250] A|HE
= ACk= SHAIZE UCE ofofl gs 22 Ao =YE remimazolam2 O[2{3h THHS

HeK5t ML benzodiazepineQ &2, A0 21 HOMM MEA F=t1 QlCt,

remimazolame H|EO0|A & esterased| 2|of HIE2AH =&t CHARYZ ZSBH=EICE O]
CHAF %ﬁ 2oLt A1 7|59 FekE 79| |R| §MoF &7 7|5 A5 SAHME o=
7tsst AssHd EMZ fAIHH, 242 =4 20| Y1 £ SH
.l

§_
SotCt. g2 2AffM= WA, 2 A 2Y S Cidet AlE0lM O 2aket HHdo]

| 8

b= =sl=0] 7F

—

rk)ll

ojo| SEIX

)

A A0t EJZF% oz of ey A4k 2 J0|H, 27| Zi= midazolamELt

Gl e 5t QLA profile® HOJZT ULt £35| 2 HESO|

0)4

T
ol
=
foi
I
40
B
_QE
o
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=
o
do| oHHdn 284S =0I= Ol 7I0E & Arh &= O W2 Y GI0IE7t AL
T A0F 21Y0f| AN St 2= HEHZ|Z 22| S A= J|CHEIC
~ H\T ,;_-::N 25 ]I,_rj,; N
'
- QQ\V'N% R /N<
| P ,} y, O H I TN /p
Br /\\\;_,»\‘ .y __,{‘ Bl'/\‘“‘“;/\ I. N \ﬁ
¥ 0 OH
o T
f ff "N
\ g | Carboxylesterase 1 (CES1) ;:J".
Midazolam Remimazolam CNST7054

Figure 8. Molecular structures of midazolam and remimazolam & metabolism of

remimazolam

(3) melatonin| 2= ZHEAH =AML A S

z2ol= 2EAH eEEE YF, Sorel ¥Al Zl§S RAlBHE s o Ysto=
melatonin0] EX ZIHAHEA S 80 QCE melatonin =|Q] S1pMO|A =H|E|
= oY SE220=2 +£HE |51 22 2Asict= 27t Uen, 7| LA
His & AL AEaA F2-829 2[&lo] siAs| L2 40| EA0|Ct. olzfst &4 H

=0l A0MME Bjw2] oFMst Hx Of=2 HItE|1 QAT

Ml melatonin2 = A SO 2o}, o AL Al 2™ EX, PICU 2A9| £H =
Z& S Ot oMl &8 7tsdol 2| Ut £35] 20254 HE= Ol &
2Atofste|ojA] TESE 2 SEAIML] &5, =¢, 4T o} =0 &5t 710|=
22l (Pain, Anxiety, Agitation/Sedation, Delirium, Immobility, and Sleep

Disruption in Adult patients in the ICU, PADIS)0iA= HZO| 22| A S
SILt2 melatonin AFES HUSHHA 11 UAMA olo|7t §& HzZbg|n QUL
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20t= A= 2Edat F7[AQ HF T et 2247t 2 AHe 2F, melatoninit
2 et Ex Q¥2 YA MES z[asold Aol sl5E =sk= ol 7|0
T QUL CHEF 20(E Y2 of Ay 8, F0 Al™, o2 a0 thet 27= ot
2| S| e, O|F YT F7HAQl A7} A5

1 There is insufficient evidence to make a recommendation No recommendation; no No recommendations previously existed
on the use of benzodiazepines to treat anxiety in adult evidence available
patients admitted to the ICU

2 We suggest using dexmedetomidine over propofol for se- Conditional recommen- We suggest using either propofol or dexmedetomidine
dation in mechanically ventilated adult patients admitted dation; for intervention; over benzodiazepines for sedation in critically ill, me-
to the ICU where light sedation and/or a reduction in moderate certainty chanically ventilated adults (conditional recommenda-
delirium are of highest priorities tion, low quality of evidence)

3 We are unable to issue a recommendation for or against Conditional recommenda- We suggest not routinely using haloperidol or an atyp-
the use of antipsychotics over usual care for the treat- tion; for intervention or ical antipsychotic, to treat delirium (conditional recom-
ment of delirum in adult patients admitted to the ICU comparison; low certainty mendation, low quality of evidence)

4 We suggest providing enhanced mobilization/rehabilita- Conditional recommen- We suggest performing rehabilitation or mobilization in
tion over usual care mobilization/rehabilitation to adult dation; for intervention; critically ill adults (conditional recommendation, low
Ealients admitted to the ICU moderate certaing ﬂualﬁ e\ridBHGEE

5 We suggest administering melatonin over no melatonin in Conditional We make no recommendation regarding the use of
adult patients admitted to the ICU recommendation; for melatonin to improve sleep in critically ill adults (no

intervention; low certainty recommendation, very low quality of evidence)

Figure 9. A Focused Update to the Clinical Practice Guidelines for the Prevention and
Management of Pain, Anxiety, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption
in Adult Patients in the ICU

(4) HIESA 2 7[Hel &

A0 B GBS FOIT I FAS SZT BOrS RUSIG A0 e ARAS
£ 4 9/t 0lo ufzt Bolo| TES HASSID XE HZES 0lZolLy7| st weto

2 HIASY 50| Z2o| YA 0| W HrhED UCt

1F HIY 2RE HIY YUS S6f 422 B4AFlE wHOR, £30| 91 E47t )
20 I} WHO| M4SITH: FHO| ULk Of2A3t WAL A0 EA HEAfO| Y
20|17, 55| Q20 BHOILF SI4T 20| YUY YI0| 02 ABUME KBS LS
2 IECL OOt 42 S480] oI, HIY A3, W 8Y WY of24g 52
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