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The Protocol of Procedural Sedation in Pediatric
Intensive Care Unit
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HroLE * 2 48454 > 4o diazepam (Valium) > # iv* pERFE 5 ¢
3o g2 gl iE* o 3Tk > F BM4E#F (conscious sedation) @ iE
B TR E AR 0 Ak ;C (emergency department) {4 3£ 5 %
(intensive care unit)¥ > — = & ¥ 12 & g (anxiety) o 3% &b g
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MR BCERER 0 KRR EE @frv 4 o

3.% /Fﬁejr%*

R A gL | ehde ] 0 @ 3% R 4% | (chloralhydrate, morphine,
fentanyl, propofol) ~ 4 & HIﬁﬁT | (ketamine) ~ fr¥ = § T
(benzodiazepines,4- diazepam, midazolam) & o 4-4fi5 8 E 5 > 5 - &b
%5 g );;FUE %:‘ g 34 E 7 4 Cochrane Library, Medline, EBMBASE,
Journal@OVID, ACP Journal Club % » r2 ”pediatric sedation”conscious
sedation” » “intensive care unit and sedation” > chloral
hydrate” » “ketamine” » "midazolam” and “propofol”§ TRl 4t F > &

AR v ko GEEE S RT YR

4% At § RE Y T
%2005 & 7% 3 12" g 20 ket € 0 FAF 8k paE
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Roelofse, J.A. |South Africa |A double-blind Between the age |{100(Between |When evaluating postoperative v
et al.(1996) randomized comparison |of 2 and 7 years |the agesof 2  [recovery, statistically significantly
of midazolam alone and |who required and 7 years)  |more children receiving midazolam
midazolam combined sedation for alone were fully awake on admission
with ketamine for dental procedures to the recovery room and 30 minutes
sedation of pediatric were later
dental patients. [4] administered.
Daniel, A New York Sedation with Retrospective Pediatric ICU |Midazolam, alone or in conjunction |V
(1997) intravenous midazolam |review of records with an opioids analgesic, can provide
in the pediatric intensive |patients safe and effective sedation in a variety
care unit. [5] of contexts, including mechanically
ventilated children, neonates and
patients with burn injury
Ramsay, J.A. et|London Controlled sedation with |Six levels of 30(8 yearsto  |Alphaxalone-alphadolone sedation v

al (1974)

alphaxalone-alphadolone.

[6]

sedation were
formulated; three
with the patient

awake and three

75 years)

provides “light sleep,” allowed rapid
variation in the level of sedation and
enabled repeated assessment of the

central nervous system




with the patient

asleep
Green, S.M et |Loma Linda, [Ketamine sedation for  |Retrospective 442(Under 21 |Given the profound analgesia typical [IV
al.(2001) California pediatric critical care consecutive case |years) of the dissociative state, ketamine can
procedures. [7] series . Children be expected to consistently produce
receiving more reliable conditions than light
ketamine for sedation with benzodiazepines and
procedural opioids.
sedation over a
5-year period
Lowrie, Let |Cleveland, The pediatric sedation  |Retrospective 458(2 weeks to |In 79 of 458(12%)sedation episodes, [IV
al .(1998) Ohio unit: a mechanism for  |review (The 32) complications were documented. Mild
pediatric sedation majority of hypotension(4.4%),pulse

received. [8]

children needing
years)
propofol or

midazolam.

oximetry<93%(2.6%),apnea(1.5%),and
transient airway
obstruction(1.3%)were

For patient requiring analgesia,
ketamine or fentanyl was added) the

most common complications noted. No




long-term morbidity or mortality was

seen
Kaplan, R.F., |Washington, |Sedation and analgesia in|Sedation and Expert opinion |The definitions of the four levels of |V
Yang, C.I. DC pediatric patients for analgesia sedation and analgesia are : (1)
(2002) procedures outside the Minimal sedation (anxiolysis).
operating room. [9] (2)Moderate sedation or analgesia
(“conscious sedation).(3)Deep
sedation and analgesia.(4)Anesthesia
Hwang, B.T., [Taipei, Taiwan [Normal oscillometric ~ |[To obtainthe ~ [3937(1 day to 6|[The 5™ ,50™ ,95™ percentiles of blood |II
Chu, NW blood pressure values in |normal values of |years) pressure (systolic, diastolic and
(1995) Chinese children during |BP in Chinese mean)increase with age in childhood.
their six years. [10] children from one There were no significant differences
day up to 6 years between the BP values of the males
of life. and females in the first six years of

life.
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Midazolam 0.1 mg/kg was followed 1 min by Ketamine
1~2mg/kg (dilute to 10 ml with distilled water run 120 ml/hr)

5 minutes later

A 4

If Ramsay scale <5, additional doses of Ketamine 1~2mg/kg

sk Ketamine
* Hypersalivation can be minimized with atropine (0.01
mg/kg;minimum,0.1 mg.maximum,0.5mg)
* Risk of unpleasant hallucinations or dreams in patient>15 year of age(rare
in younger patients)
* Contraindication is an age <3 months.

Bl= @ ] 527 202 & > ¢ * 4535 H 2 > % (protocol)

ASA Physical Status Classification

Class | : Patient healthy

Class Il : Mild or moderate systemic disease

Class lll : Severe systemic disease

Class IV : Severe systemic disease / constant threat to life
Class V : Moribund / not expected to survive

Ramsay Scalel Patient awake, anxious, agitated, or restless.
2 Patient awake, cooperative, oriented, and tranquil.

Patient awake, responds to commands only.

Patient asleep, brisk response to light glabellar tap.

Patient asleep, sluggish response to light glabellar tap.

Patient asleep, no response to light glabellar tap.

o 01~ W

Bl= @] 52F »e2 % 2 ¥ 44 R 2 5 [6]




Name Age Weight Gender Date

Diggnosis From Procedure AZA Fasting (hr)
Diazepam Midazolam Ketamine Atropine
Induction Time Pracedure Time Recaovery Time
Interval
HRE/BP f { f
RR/8p0Oa ! Yo ! %o ! Yo
Famsay Scale
GOT/GPT pre- f post- /!
BUN/Cr pre- ! post- !
Elood Gas pH: pCQ0s: HCO3: BE: pH: pC Oy HC D1 BE:
*Hypotension | Bradycardia | **Hypoxem ia *¥¥Apnea Seizure
Vo
Emesis Salivation Agitation Allergy Acidosis

* Hypotension is defined as a decrease in systolic B P to less than the 3th percentile for age.

** Ogysaturation <= 90 %
=** The standard definition ofapnea is cessation of inspiratory gas flow for 20 seconds, or fora

shorter period of time if accompanied by bradycardia, cyanosis, or pallor
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(Pethidine » i i Demerol ) » 4 34 e f5 B (ketamine) - 12 2 F * 5
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flunltrazepam (Rohypnol) » iZat 2@ % 5. 3% 3 £ b (7% pFfF X
BB A G V*E&&;}L - Midazolam (Dormicium) » §_@»ci| & f >
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Propofol cn&»xiipP-> A4 v i £ 304) > B ie* pFRF X
3-4 Ak o v Bk kI F B BES > w2 G b f aonk o
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\ Valium | Midazolam | Ketamine | Propofol
' 4 10 1 1
Per mg (10 mg/Amp) | (5mg/Amp) | (500 mg/bt) | (200 mght)
Loading 0.2 0.1 1 2
{mg/kg)
Bolus cost 16 20 20 40
(20kg) .
Continuous |
_— 0.08 ~ 0.12 03~1.2 9~ 18
(mgkghn |
Daily cost o i £
{Egkg} ----- 29 ~ 58 144 -~ 576 | 4320~8640

Foo T EEH L RS F(UET SR L H A 45 A A)[11][13]
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