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Disclosure

e| have participated as a
l nvestigator by the foll o
e Cadence (IV acetaminophen)
e Purdue (oxycodone, oxycontin)
e Endo (oxymorphone)

e Since very few analgesic drugs have been
studied 1 n children, this
| abel 0 use of drugs.



ODbjectives

eDescri be whatos wrong
methods of pain management?

eD|I scuss | VPCA and IV P
IVPNCA (parent/nurse)

eDIi scuss the ndark siI de
current research strategies into treating or
preventing opioid induced side effects



What 60s wrong wi th
NPRNO approach
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Repeated fixed dose

Aepeated oral administration of a
drug resuits in oscillations in plasma
concentrations that are influenced

by bath the rate of drug absorption
and rate of drug elimination
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Single fixed dose

A single dose of drug glven
orally resulls in a singie peak
in plaama concentration followed

| by a continuwous decline in drug
levels
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What 0s wrong

tradi ti onal N PF

e Pain Is not constant

e Even when steady state blood levels can be
achieved, the intensity of pain is not constant
resulting in too little or too much pain
medication

e changing position, ambulation
e dressing changes

e coughing

erecovery



Patient Controlled Analgesia
Indications for Use

e Postoperative, post traumatic, burns

e Severe medical pain (cancer, sickle
cell crisis, pancreatitis)
e Pre-emptive treatment important

e dressing changes
e prior to eating In mucositis



Patient Controlled Analgesia

e |Intravenous
e Opioids (morphine, hydromorphone,
fentanyl)
e Epidural
e Local anesthetics (bupivacaine, lidocaine)

e Opioids (fentanyl, hydromorphone,
morphine)

e Other (ketamine, clonidine)



Patient Selection Criteria

e Willingness on the part of the child,
family, nurse and physician to use the
device

e The ability of the child, family, nurse, and
physician to follow directions

e Physical ability to push the button




Patient Controlled Analgesia

Age limitations
e [nitially only in teenagers and older

e Then any child who could play Nintendo
Cad
e [N our practice no age limitation:

e Parent

e Nurse

e Monitto, CL et al. The safety and efficacy of parent-/nurse-
controlled analgesiain patients less than six years of age.
Anesth.Analg. 91 (3):573-579, 2000






IVPCA Pediatrics:
Very different than Adults

e Basal infusion..
Always
e Who can trigger?
o Patient
o Parent
e Nurse
e Max bolus doses

e HOUr
e 4 hour




IV PCA Opioid Infusion Orders

Drug Bolus Bolus Lockout Maximum
rate dose period  dose/hr
mcgkg/ mcgkg minutes mcg g/kg
hr
Morphine  10-30 10-30 6-10 100-150
Hydro 3-5 3-5 6-10 15-20
morphone

Fentanyl 0.5-1.0 05-1.0 6-10 2-4
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Adverse Effects of Opioids:
The Dark Side

e Respiratory
depression

o higher density of p2
receptors

e IMmmature blood-
brain barrier

e decreased clearance
e reduced metabolism

Nausea/vomiting
Pruritus

Decreased bowel
motility (constipation)

Sedation
Tolerance

Urinary retention
Histamine release



| donot have all
What os on t he H

e Maxwell LG etal: The Postoperative Surgical Patients
effects of a small-dose ASAPS1-3
naloxone infusion on 6-18 years of age
opioid-induced side effects N = 46

and analgesiain children
and adolescents treated

with intravenous patient- IVPCA morphine
gongfllzﬂ acljﬁalgeSIa: & Basal infusion 0.02 mg/kg/H
OUd e-l md ; prOSPﬁCgve’ Demand dose 0.02 mg/kg
randorg:ze ’r?%ntr(lj 3005_ Lockout 8 minutes
i%uo:ng;gSt .Analg ! Max # of demand doses = 5/H

Normal Saline Naloxone 0.25 mcg/kg/H




Naloxone Study Results




Naloxone Study Results

1 | Control
——1 Naloxone

i i
Pain Score Pain Score Morphine
with cough mg/kg/day




What 0o ss-WNawodos on t he

e Currently, all patients being treated with
IVPCA (morphine, hydromorphone,

fentanyl ) at the Child
Johns Hopkins Hospital have a

concomitant Naloxone infusion (i X O
mcg/kg/HOUR)

eBut é.



What 0o ss-WNetwds on t h

e Why did naloxone fail in 30% of patients?
e Why does it work?

e WWhat is the optimum dose (higher or
lower)?

e Will it prevent the development of
tolerance?

el s there a ANArescueo do
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Future directions

narmacokinetics
narmacogenetics
narmacogenomics

narmacoproteomics
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Dose Finding Study
mcg/kg/hour

e Must do better than current
dose (fails appx 30% of the
time)

e Start with the lowest

nossibly effective dose

e If 2 failures go to next dose

e |f 10 successes go to next
dose looking for increased
opioid need (failure)




Dose Finding Study

e Pruritus was most affected by naloxone
e 1 mcg/kg/hr had 1 failure, 10 successes

e 1.65 mcg/kg/hr is not any better than 1
mcg/kg/hr (1 failure, 10 successes, no
Increased opioid requirements)

e Best starting dose: 1 mcg/kg/HOUR



. ow Dose Naloxone:

e Yes, It greatly reduces the incidence and
severity of nausea, vomiting and pruritus

e Based on our current research we now
start all patients on 1mcg/kg/hr

e |f patients fail on starting dose we
Increaseto 1.5 mcg/kg/hr

e \We do not know If it affects bowel
motility or the development of tolerance






