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1- Unstable airway or need for artificial ventilation
2- Acute respiratory distress and likely require mechanical
support with either invasive or non-invasive ventilation
3- Apnea that is not self-correcting
4- Arterial desaturation due to respiratory diseases despite a
high FiO2
5- Unstable circulation despite adequate fluid resuscitation
G- Acute pharmacological or mechanical support of circulation
7- Aculely diminished level of consciousness
8- Status epilepticus |
9- Fulminant hepatic failure or hepatic encephalopathy requiring
invasive procedure
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.severe irreversible brain damage, cancer unresponsive to
therapy , extensive intracranial hemcrrhage
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1- Society of Critical Care Medicine (SCCM), Guideline for ICU admission.c_I
Discharge and triage (1999), ‘ '
htip://www.sccm.org/professeional_resources/quidlines/table _of content/Doc
uments/ICU_ADT.pdf ;

2-Pacdiatric Intensive Care Society (2001). Standards Document.

3-DoH (1997) A Framework for the Future. NHS Executive. UK

4- Starship Children's Health, 2006,

http://www.adhb.eovi.nz/delault.asp '

5- Universitas and Pelonomi Hospitals, Bloemfontein , 2005, South Africa

6- Mclntosh N. Intensive care monitoring; past, present and future. Clin Med 2002;
2: 349-355 ‘
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Intubation's Drugs Doses

Morphine
Midarolam
A!rocunum
e Kcimhrne

s Vecuromurn

savety Probofol

---_____—._..,._.ﬁ._w___-.-_._..,_r_-‘

80-— 100 mc
1. mg/kg in 5 min
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Standard Preparation for intravenous drug infusion

Amount of
drug to be
added to 50 m|

Drug Type of fluid Amount of drug
if the infusion
goes with rale of
_Amithr

Tmiihy="""""

0. U/o 5aliN0 or
5% dextrose
0.9% saline or
5% dextrose
0.9% saline or
5% dextrose

Dom S mgkg T

Dobulam:ne

Tml/hr=
smeg/kg

15 ma/kg
/min

_
Morphine

3 mg/kg

Midazolam 0.9% saline or
S%dextrose . .
Adrenaline 3mg/kg 0.9% saline or 0y —-0a3
Centralline only | 5% gextrose Imeg/kg/min | meg/kg/min BN IADTASSS
-/ / - (incompatible with
] e ok (kg mem
Fentanyl 100 mcgrkg 5% dextrose Tml/hr= 1-8
e 2meglkgihr Ineglkgihr
Z\r_mﬁophyllme 50 mg/kg J 0.9% saline or | imihr= 1
5% dextrose 1mg/kg/hr mg/kg/hr
“Vecuronium I 5mg/kg 0.9% saline or | Tmi/hr= 50-100
5% dextrose 100mcg/kg/hr mcg/kg/hr
Thiopentone | 500 mg 200mlof 0.9% | 1mithr=2.5 2-8
saline or 5% mg/hr mg/kg/hr
/ Dextrose ]
Propofol 200mg (one 80 ml of 5% 1 mihr=2 2-8 mg/kg/hr
vial or 20cc of | dextrose mg/hr
10mg/mi
solution) !f
[ ;
b’a = [0-is I fpg] Do 57 1= o 3‘7“3/r~1 VTR e
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Standard preparation for intravenous drug infusion

Drug Amountof " ype of fuid " | Amtount of drug " | Usual dose
drug to be if the infusion
added o 50 §ucc goes with rate of
mi Tmlihr
Dopamine 15 mgf/kg 0.9% saline or | 1mlihr= 5 2-20
| (central line) 5% dextrose mcg/kg/min .| meg/kg/min
Dopamine 3 mg/kg 0.9% saline or | 1 mithr= 1 2-20
| (peripheral line) | 5% dextrose mcg/kg/min mcg/kg/min
Oobulamine 15 mg/kg 0.9% saline or | 1ml/hr= 2-20
| (central line) 5% dextrose 5mcy/kg/min mcg/kg/min
Dobutamine - |3 mg/kg 0.9% saline or | 1 ml/hr= 1 2-20
_(peripheral line) | 5% dextrose mcg/kg/min _mceg/kg/min
Morphine 1mgrkg 0.9% saline or | 1ml/hr= 5=10 2~ - <.
.|.5% dextrose 20meg/kglhr meg/kglhr
Midazolam 3 my/ky 0.9% saline or | 1ml/hr= 1-5
e 5%dextrose 1mcgr/kg/min mcg/kg/min
Adrenaline 3mg/kg 0.9% saline or | 1ml/hr= 0.01-0.05
(Epinephrine) Central line only | 5% dextrose 1mcg/kg/min mcg/kg/min
Cenlral line (i_ncompa!iblc wilh ’
RS ""'}((g L zf;rzgﬁigﬂecf.l YA,
Fentanyl 100 mcg/kg 5% dextrose 1mlfthr= 1-8
o 2mcg/kg/hr mcg/kg/hr
Aminophylline | 50 mg/kg 0.9% saline or | 1ml/hr= 1 mg/kg/hr
- 5% dextrose 1mg/kg/hr
Vecuronium 5mglkg 0.9% saline or | 1ml/hr= 50-100
5% dextrose 100mcg/kg/hr mcg/kg/hr
Thicpental 500 mg 200ml of 0.9% | 1mlthr= 25 2-8
_saline _mgthr. mylkg/he

‘Norepinephrine | 3mgikg
(Noradrenaline)
Cenlral line

0.9% saline or
5% dextrose
)

imlihr=11 "
mcg/kg/min

0-2meg/kg/min

0.9% saline or

Salbutamol 3mg/kg Tml/hr=1
5% dextrose mcg/kg/min
lasix 25mg/kg 0.9% saline 1ml/hr= 0.5 0.1-2 mg/kg/hr
mg/kg/hr
Propofol 200mg (1vie!l | 80 ml dextrose | 1mUhr = 2-8 mg/kg/hr
20 ml) 5% 2mg/hr
‘Milrinone 1.5 mg/kg 5% dextrose | 1ml/hr= 0.5 0.25-1
mcg/kg/min mcg/kg/min
PG E1 0.15 mg/kg o%dexrose or | 1ml/hr= 0.05 0.01- 0.1
0.9% saline mcg/ kg/min mcg/kg/min
Naloxane 0.3 mg/kg 30 ml 5% Iml/hr=0.01 | 0.01 mg/kg/hr
‘ dextrose mglkg/ hr _ .
‘Cisalracurium | 1.5 mg/kg 5% dextrose | mihr=05 |04 - 4
mcg/kg/min mcg/kg/min
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PICU Drugs Doses

_Atropine 20 mcg /kg L
Epinephrine/Adrenaline | 10 mcg/kg (0.1 mli’kg of 1in 10,000)
resuscitation dose

Thiopental 2 -5 mg/kg

Suxamethonium 1 -2 mg/kg
_Fentanyl Smeglkg AT
Morphine 0.1 -0.2 mg/kg

Midazolam 0.1 — 0.2 mg/kg

Atrocurium 0.3 — 0.6 mg/kg

Ketamine - 1 — 2 mg/kg

Vecuronium 80 — 100 mcg/kg

Pnacuronium 60-100 mcg/kg

Cisatracurium

0.1 mg/kg

2- 5 mcg/kg (po, every 6-8hrs)

| Clonidine
Naloxan 0.1 mg/kg (max 2mg) repeat every 2-3 min
Propofol 2- 3 mg/kg in 5 min
Milrinone 50 mcg/kg over 15min
Mannitol 0.25- 0.5 gr/kg '

o Meg=yg

e T o
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Refractory Status Epilepticus
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Propofol. protocol

Start with 2 mg/kg/h (, 3/(6,‘}'/"(,’]//"“'1)

10 min l

Convulsion * No convulsion

Increase the dose with 2 mg/kg/h Continue for 12h-24h
Every 10 min for 40 min \T l
Or until EEG burst- suppression
]
Convulsion 4 No convulsion
DC taper

Thiopental protocol

Start with 1-2 mg/kg/hr

!

—»>

Convulsion +— No convulsion

' . .
Increa«~ the dose continues for 12-24h
To 10 vig/kg/h ' ‘
Or until suppression EEG burst- suppression . No convulsion

l g l

;i' y
. ' 1 . I8
Convulsion tape
DC

D58 o0 5158 090 59,10 b Loy (59 2 slesr Lgyls I (S & Fuly pue ©jgu0 )0
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1. Equipment for anaesthesia and intubation

@ At least two laryngoscopes:

Robert-Shaw, Seward or Miller (straight blade) laryngoscopes are usually preferred in
mfants after WhICh a Macmtosh (curved blade) |s usually used

o Appropnately S|zed cut endotracheal (ETT) tubes- usually unc:uffed |n children
= <8 years a R — e :

Sazes are Internal Dlameter |n mm

© >1year= ‘age/4+4-(0.5-smaller if cuffed) —— — =
@© 3.5-4.0forinfants ~ et e
© 3.0-3.5 for neonates . : =3

@ 2-3.5 for premature infants
‘Tubes are cut to appropriate length to reduce jh'e‘chances of kinking and e‘ndobroncmal

intubation.

© Oral length — 3x the ETT size in cm or _

if=1 year— 12 +Age/2 cm
Nasal Length if = 1 year =15+Age/2 cm
Ensure 5|zes 0. 5>&< that predlcted are ava||able J

@ Tlght f'ttlng mask sized to chlld s face

& Laryngeal mask- in case can t mtubate or ventllate with only mask and guedel
~ Sized by weight- see chart o e T

G_} Guedel oral airways-sized from tip of incisors to angle ofjaw .

@ Self mﬂatmg Ambu bag

@ Suct:on wuth catheters oty T il _ o
® Maglll forceps gu:de nasal tube/NG tube or removal forelgn bodies. - -

@ Nasal airways _sized so.ag not to cause blanchlng of nares. Length from r[ares to
tregus of ear. -~ e e |
© Patent catheter mount, tube ti;jslt;pé ._':i‘ri_d'lljbrivéa't'ing gel - ST
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-~ @ Capnography (End tidal CO2 measurement) and stethoscope- ensure correct ETT
placement '

@ Full monitoring — ECG, SpO,, NIBP +/IBP/CVP

2. Direct Laryngoscopy .
- . “.— The technique for direct laryngoscopy-varies-slightly depending upon whether a straight or
~— ~— —-curved bladed laryngoscope is used. In either case it is important to perform the whole
~ procedure under direct vision. This has to be as gentle as possible because the mucosa is
____ easy.to traumatize and-swollen and bloody airways can prove unintubatable and
unventilatable. -~ - — : '
— -—Procedure ==

AT s T
VTR

R b N . '
_@-Only following suitable preoxygenation via face mask and induction of anaesthesia should
Iaryngoqupy be atte_r_npted (except in the cardiac arrest situation). g

t

@ Open the patient's mouth then hold the laryngoscope firmly in your left hand and insert it
-~ down the right side of the tongue. The aim is to sweep the tongue away to the left.

— @ Advance the laryngoscope, watching as yougo. = "= - e = r{.

@ Straight blade (Miller, Seward, Robert-Shaw)

The usual technique is to advance the laryngoscope into the upper oesophagus and then
“withdraw very slowly until the glottis comes into view. The tip of the blade holds the:
epiglottis out of the way. : '

© Curved blade (Macintosh) .~ .
‘Ad-\}éﬁce the blade until the‘tlp_hesm the vallecula, above the epiglottis. Pull along_ithe axis

s - of the handle to lift the epiglottis and bring the-glottis-into-view: This lifts the tongué out of

— - —your way, and elevates the hyoid, pulling the glottis towards you (see picture). .

DO NOT use the laryngoscope as a lever as this will push the glottis further out of view and

may cause trauma to gums or teeth-———=""" o sz

© Feed the lubricated ETT into therlght5| Je of the mouth. Turning it so the curve i"s;';iihitially |
“horizontal can prevent it obscuring your view past the laryngoscope. _ L

@ Asking an assistant to apply cricoid pressure may help.you to visualize the Iarynx!‘z' -
- particularly if they push slightly across to the right, bringing it out from behind the = -
epiglottis. However, cricoid pressure, especially if a_pplled bad}y, can make the vigw worse
by collapsing the glottis so ask for it to-be released if you-are In difficulty. Correct tube
placement should be confirméd by auscultation . & using capnography. You .f_shoulc.l,regord
the ease of laryngoscopy and the view (Cormack and Lehane) you were able to o.tl)tam.
Also note any-manoeuvres:you:performed to improve the view. :

P

P el
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—3-Avoiding cardiac arrest at induction »
Check your equipment
- Check your anaesthetic drugs
A“:‘ s Check youremergency drugs -
. : EJf in d;ul:tigiet sem&hém **_ :— = : :
B _ Make sure you have ;(Elgte—écclsit;nce . e 3
- - Make sure you have a clear plan e e %
et Have;cont;cgency plér_u & knc; w}a(tto = e _
N - do |fth|ngs go wrong - B oy AT s B 77——‘:‘ =TT L
o _________" __-____Know the features;_ssocl;;ed with c];f; c:If:cicbatlon A s £
o Ecsure_ y&i B;‘Q;cgood vascular access and preload appropnately Almost ;II
-~ — - _ patients benefit from 10- 20ml/kg of colloid / crystalloid - _ .
rPreokygcnate meeaes = B L
Titrate your inductioh-agents (except for RSI) — | o .
- Know the: contralnd[canons to suxamethomum and all 1he
~—other drcgs you ‘may Jé.e@éé_;é;?ﬁe?é drugs ey ; _k g7~ j :
sectlon) T T
77777 KX Check. ;o; (;.-;m Qéﬁt.léﬁé wutﬂg rr;ask before glvmg along actmg muscle
~relaxant..z ——- e oo o T "5 :
% Ensure the ET:l' is in: the correct posntlon need to be absolutely certam”
~F L S Yisilize: the ETT- gomg through the V003| COTdS*"_’; et e _-
— *@ “See m|st in the ETT when \{c_-n_tilatlng £ S - —_— %
}iiiﬁ_“‘jé—End tidal co tracek— .-‘ﬁ’ i o __7 _' : A
e G').“\!Ts—u; -I;p_ecrtlro’n Of chestl movement
© Auscultation : '
e
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PICU Clinical Guideline

Clonidine

Indications for cloni&ine on PICU:
» Analgesia and sedation to reduce morphine requirements
+ Prevention of opioid withdrawal symptoms

» Usually given iv in ventilated patients (ie for sedation) and enterally in
spontaneously breathing unventilated patients (ie for withdrawal).

Pharmacokinetics:

« Rapidly and well absorbed after oral administration

+ Adult data shows nearly 100% bioavailability after oral administration
Contraindications and cautions for use:

« Porphyria

- Caution in patients with hypotension and cardiac impairment

- Caution in Reynauds or peripheral vascular disease

Dose: Test dose of 1microgram/kg Monitor for two hours, then increase in steps

of
1 mcgl/kg/dose to 5micrograms/kg/dose if require,

Frequency : Tid
Note : Can be increased to 6 hourly

Weaning: - _ _
Wean gpioids first. Once opioids and/or benzodiazepines stopped wean clonidine considering
the length of time the patient has been on it. Change to oral clonidine. If the patient has had

clonidine for . “
1 O< than one week: wean over 24 to 48 hrs — halve dose for 12 to 48 hrs, then stop
' 4 to 5 days — reduce by 1microgram/kg/dose/day

- onth: wean over
2. one wesk —one m duce by 1microgram/kg/dose every two days,

3 > than one month: wean over 2 weeks — reduce - _ .
then once on 1microgram/kg/dose increase dosing |nterv.a| daily to tid —bid—qd, then stop.
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¥ .m_m,:.., TR I Glasgow coma scale E Maodification for children Score
[Eye opening || Spontaneous Soontanaans . y
To command T 3
To pain LT L 3
P oL2n 2
None | None | 1
[Verbal Response | Oriented Age-appropriate verbalization, orients to sound, fixes | 5
and follows, social smile
O.osfmma Cries but consolable 4
Disoriented Irritable, uncooperative, aware of environment 3
| Inzppropriate words Irritable, persistent cries, inconsistently consolable 3
Incomprehensible sounds Inconsolable crying, unaware of environment or 2
parents, restless, agitated
None A None 1
?.Bq qmmuozmm\_ Obeys commands Obeys commands, spontaneous movement 6 |
Localizes pain Localizes pain 5 _
Withdraws with~raws : 4
Abnormal flexion to pain Abnormal flexion to pain 3
Abnormal extension Abnormal extension 2
None None 1
| Total Score 15

Glasgow Cema Scale Score

Scanned by CamScanner



L

PICU Clinical Guideline

Remifentanil for sedation/analgesia on PICU

Introduction:
Common drug regimes to provide analgesia and sedation on the PICU

inc_lu_de m_orphine/midazolam or fentanyl/midazolam. Remifentanil is an
opioid which is sometimes used when patients develop tolerance to
fentanyl and morphine.

Indication
Failure of sedation with other opioid agents in children over 2 years of
age.

Dose range:

lv infusion , 0.1 —2mcg/kg/min [ 0.1mcg/kg/min
; initially adjusted by

(usually not more 0.025mcg/kg/min
required than increments every -

1mcg/kg/min) 5min
(max 2mcg/kg/min)

Administration:

Dilute to 20 — 250 microgram/ml (=max) (paediatric recommendation
20-25 micrograms/ml; adult recommendation 50 micrograms/ml) and infuse
at the given rate. Reconstituted solutions are stable for 24 hours at room

temperature Do NOT bolus. ONLY'give through a dedicated line and
remove once remifentanil therapy ceased.

Pharmacokinetics |
The half-life of Remifentanil is 3 to 10 minutes.
Renal Impairment: The pharmacokinetic profile of Remifentanil is not

changed in patients with end stage renal disease. However, in anephric
patients the half life of some metabolites is increased (see data sheet).
Hepatic Impairment: The pharmacokinetics of Rgamifent‘anll and its ‘
carboxylic acid metabolite are unchanged in patients with severe hepatic

impairment.
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Inadvertent administration
A sufficient amount of remifentanil may be present in the dead space of the

IV cannula to cause respiratory depression, apnoea and/or muscle rigidity if
the line is flushed. This may be avoided by administering remifentanil via a
dedicated IV line which is removed when remifentanil is discontinued.

Important drug and other interactions

No adverse events have been reported due to drug interactions.
Remifentanil is synergistic with other sedative agents. Remifentanil should
not be administered into the same iv tubing with blood due to potential

inactivation by nonspecific esterases in blood products.

Monitoring (incl. signs to observe if titrating to effect) and warning
- signs for lack of improvement / deterioration / complications

Remifentanil should be administered only by persons specifically trained in
the use of anesthetic drugs and the management of the respiratory effects
of potent opioids, including respiratory and cardiac resuscitation. Oxygen
saturation should be monitored on a continuous basis. The level of
monitoring should remain the same as for all other intravenous

anaesthetics. This should include a minimum of:

1. continuous heart rate & pulse oximetry;

2. continuous blood pressure monitoring (invasive or non-invasive),

3. end tidal C02 ‘ ;

Expected signs and symptoms of overdosage include: apnea, chest-wall
rigidity, seizures, hypoxemia, hypotension, and bradycardia.

Intravenous administration of an opioid antagonist such as Naloxone may
be employed as a specific antidote to rnanage severe respiratory

depression or muscle rigidity. Respiratory depression from overdosage with

Remifentanil is not expected to last longer than the opioid antagonist,

Naloxone.
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Respiratory depression in spontaneously breathing patients is generally
managed by decreasing the rate of the infusion of Remifentanil by 50% or
by temporarily discontinuing the infusion.

Bradycardia has been reported with Remifentanil and is responsive to
ephedrine or anticholinergic drugs, such as atropine and Glycopyrrolate,
Hypotension has been reported with Remifentanil and is responsive to
decreases in the administration of Remifentanil or to IV fluids or
catecholamine (ephedrine, epinephrine, norepinephrine, etc.)
administration.

Rapid Offset of Action. - :
Within 5 to 10 minutes after the discontinuation of remifentanil, no residual
analgesic activity will be present. However, respiratory depression may
occur in some patients after termination of infusion due to residual effects

of concomitant sedative agents.
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