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1. Morphine
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glucoronide (M3G) I non-active metabolite dutioe iy
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3. Methadone

\HuansdansginiBueysiusued phenylheptylamine
anstleengvdmandinenlaaiieniu morphine ol
Usemuadiusyansning @mauﬁaﬁumﬂmamﬂ morphine
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M15199 1 1WSsuiisuuandiniundyIaumansves morphine, fentanyl wag methadone’

Onset Half-life
Drug Metabolic pathway Metabolites
(min) (hr.)
Morphine (IV) 5-10 3-4 Glucuronidation Active metabolite (M6G)
Fentanyl (IV) 1-2 2-4 CYP3A4 Inactive metabolite
CYP3A4,CYP2D6,CYP2BS, . .
Methadone (oral) 30 15-60 Inactive metabolite

CYP2C9, CYP2C19
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. . . . . General anesthesia
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1. Benzodiazepine (BZD)
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1.1. Midazolam
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1.3 Lorazepam
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2. Chloral hydrate
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3. Alpha2-adrenergic agonists

giildunntulutiogiuldun dexmedetomidine uaz
clonidine aaﬂqméiﬂaé’uﬁ’u OL,-adenergic receptors W
Tuszuudszamaiunauarseuuan dandvilwasududs

N1571197U983 postganglionic ¥0955UUUTEANONLUITR



(sympatholysis) waziigndszdutan (analgesic) latne?

3.1 Dexmedetomidine
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\Ju a,-adenergic receptor agonist Inglulszindlne
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Fa9y inactive metabolite warduoonmila (Sovaz 40-
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Drug Onset Peak effect Half-life Metabolite
Midazolam (IV) 30-90 sec 3-5 min 2.9-4.5 hr Active metabolite
(hydroxyl midazolam)
Diazepam (oral) 10-30 min 60-90 min 44-48 hr Active metabolite
(dimethyl-diazepam)
Lorazepam (oral) 10-15 min 2 hr 10-20 hr Inactive metaboite
Dexmedetomidine (IV) 5-10 min 15-30 min 1.6-2.3 hr Inactive metaboite
Clonidine (oral) 30-60 min 1-3 hr 1.13-6.33 hr Inactive metaboite
Chloral hydrate (oral) 15-30 min 30-45 min 9-12 hr Inactive metaboite

Opioid and benzodiazepine withdrawal®®
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« Sympathetic hyperactivity lai Anayn witesen
wagdlly

A19U5218UN1I2 opioid wag benzodiazepine
withdrawal

Haqiuiitnmsuszifiumnuidssenngnousmane
WUU LU Finnergan score Wag Lipsitz score' %&Qﬂﬁwm
dusuldlumsnuselinidn wse withdrawal assessment
tool-1 (WAT-1) score® dsfimsanumuiniiamuduiusiu
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wianddwlndldannsanenlddtenisvesidieinain

opioids vi3e BZD wagdslaifFslaildubummsguiiily
antuguaminuisnaums3dldiedesile The
Withdrawal Assessment Tool - Version 1 (WAT-1) Tun1s
Usziiunmig opioid wag benzodiazepine withdrawal Tu
in (mqé?mwi 2 ifouda 18 ¥) Hauanslumsnad 2 Taglisu
Uszliuluiuiisy weaning benzodiazepines Wag opioids
Tszidiutuay 2 At wasndmnmgaeudlilsudusioly
Snaunsu 3 Su Mntulddssfivennisvdsldsuen diazepam
uaz methadone dwmmmauawaqQ’ﬂ’;ﬂﬁ%w?ahi a4
MnUssdiilfsmaviuuia 11 9o (12 Avuuw) win WAT-1
wnndviteindu 3 waneingUheiinnizaeusisesiansan

USum1y weaning protocol

WITHDRAWAL ASSESSMENT TooL —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 t record, vious 12 hours
Any loose /watery stools No=0
Yes=1
Any vomiting/wretching/gagging No=0
Yes =
Temperature > 37.8°C No=0
Yes=1
2 minute pre-stimulus observation
State SBS' < 0 or 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
Moderate/severe = 1

None/mild = 0

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)

*State Behavioral Scale 19
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Variable Points
Unresponsive -3
Responsive to noxious stimuli -2
Responsive to gentle touch or voice -1
Awake and able to be calmed 0
Restless and difficult to calm +1
Agitated +2

mstasnunae opioid waz benzodiazepine withdrawal'™**
TnguannislunisUeesduniiy opioid uay
benzodiazepine withdrawal Aeldenlvileefanuas szeziia
duign Jaagyliansavgaegtielaiedu winniiaiy
o &) v v a ! L &) !
Pududedldorvuaguagindetiudunaiuiunnndl 5-7
Fumssumsinwiiiedesiunizaeusivesiie aglise

WigUieiionisneugiindunou

nssneivetlasiuniaz opioid waz benzodiazepine
withdrawal''™*?

Haqiudslaiiissnuunasglunsinviiletesiu
Aeneue lnehludeurosy ansasdosas 10 vesuuIn
smadulneanvuinen fuasniandvelsk BZD Aeengnd
UIULWY diazepam %39 lorazepam VLU iany
midazolam #ilWsaifleaniasndendiasuazfould
methadone dwi3utasfunaginwilefilésu opioids 819
Bulaels methadone wwa 0.1 un/nn. W 6 Faluauas
lorazepam 0.1 un./nn. N 6 Falus (e1adedlivunengsiu
mngthelasuefiuiungs) wasanunsaneaesane opioid
ua BZD fiffiheliFustasustanaifonas 25-50 leviuiindals
methadone 1159 lorazepam 1-2 afwuavanasdniosay 25-
50 vesuwnesufuiloléen methadone 138 lorazepam
wiUsvana 24-72 Falus (Leedienanuinansediu opioid
1ag1n71 BZD)

MHIINANTONEAL opioid Way BZD hislale 3
ADYAAYWIA methadone way lorazepam avUsyunaioas
10-20 wpevUIAEIRITY 91U saesfiasuasads
IeUTuanasuiuiiagu sﬁuagiﬁ'ummL?‘iawiaﬂmﬁmmw
nous1veUle (iU methadone o1ausuanlulsinn
12-24 Fluadlevurngiiaaminuds esnneriaiedin
Uszana 12-24 $9la9) Tegldnansaszina 1-4 dUani
Javgaeanunld Tuegiuszernafifiasléfuendu wn
fuhefiennisaeuenszninsiiangienafiasaiinunves
methadone wav/v3e lorazepam lnglinduluifinwuinves
opioid 1130 BZD 1Axdn wazvganisaneUszana 24 Halu
FaduUsuanelvel mndthefomsunuieusuenlden o1
neaeslieniidu 1wy dexmedetomidine %38 clonidine 12
ileanensaInanzasun’ "’

JagduvedUaeingain aonduavaiminuieynd
W THliNawwuImensdesiusasinwnigaouyl
wilinngu opioid WageueUMAUNGY benzodiazepine
Juvesmueslaedrsdauazinmnanangiudeyadiiinigi
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Weaning Sedation and Analgesia management
protocol of critically ill children in PICU

Consider stop Sedation and Analgesia

Sedation & Analgesia <5 days

Sedation & Analgesia > 5 days

Stop medicine and assess WAT-1 score daily

[

Withdrawal symptom

present or WAT-1 score = 3

:

Dose conversion from
Midazolam to Diazepam

Yes

No

Dose conversion from
Fentanyl/Morphine to Methadone

I

| Total dose of Diazepam =

Treat as withdrawal syndrome
DDx condition with sign &
symptom mimic drug
withdrawal syndrome

I

No treatment

Rescue treatment

*  Morphine 0.05 mg/kg IV/oral
single dose or prn g 4 hr

*  Chloral hydrate 20 mg/kg oral
single dose or prn g 6 hr (max
dose infant 1g/day, children 2
g/day)

*  Clonidine (if no risk of
hypotension) 1 — 2 mcg/kg/oral
single dose or prn q 6 hr
(max dose 200 mcg/dose)

I

| Rescue treatment > 3 dose/day |

V_—l—l

total dose of Midazolam in
previous 24 hr +3
(mcg — mg)

Total dose of Methadone =

#  Total dose of Fentanyl in
previous 24 hr x 3

#  Total dose of Morphine in
previous 24 hr x 0.75

Total dose of Diazepam IV/oral divided q 6 hr
(max dose 0.8 mg/kg/day)

Total dose of Methadone oral
divided q 6 hr

Start using Diazepam and Methadone

Start tapering dose Midazolam or Fentanyl/Morphine
25% q 12 hr until off

Case receiving methadone
and diazepam consider
increased methadone and
diazepam 10% for 24 hr

Case not receiving methadone
and diazepam follow protocol as
used sedation & Analgesic > 5 days

[
Continue tapering dose

\ 4

[

Case receiving
Sedation & Analgesia < 10 days

1

Case receiving
Sedation & Analgesia > 10 days

**Calculate dose Sedative

Methadone 20% q 24 hr divided q 12 hr

Start tapering dose Diazepam and
*

*

and Analgesia by IBW

Start tapering dose Diazepam and Methadone
10% q 24 hr divided q 8 hr for the first 5 day, then
10% q 24 hr divided q 12 hr for the next 5 day
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