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Errors with Major Opioids
 Using prn without regular dose

 Wrong dose interval

 Inappropriate dose for BTP

 Over-rapid titration

 Too early conversion to long acting opioid

 Inaccurate opioid rotation



Codeine, Dihydrocodeine and 
Tramadol
 No longer in step 2 of WHO
 Codeine –
1. Prodrug
2. Liver metabolism by enzyme CYP2D6 to morphine
3. Analgesic effect due to (<10%) conversion to morphine.
4. Foetus, CYP2D6 activity is absent or less than 1% of adult values
5. Approx. 25% of the adult values in children below five years. 
6. Analgesic effect is (very) low or absent in neonates and young children.
7. Substantial inter-individual and inter-ethnic differences in the conversion 

rate.
8. Furthermore, the percentage of poor metabolisers can vary in ethnic groups 

from 1% to 30%.
9. Conversely,
10. Individuals who metabolise codeine quickly and extensively are at risk of 

severe opioid toxicity.



Tramadol
 Centrally acting related structurally to codeine / morphine.

 Has 2 enantiomers 

 one working on mu opioid receptor, 

 the other on inhibition serotonin reuptake and inhibition norepinephrine reuptake 
(enhancing inhibitory effects on pain transmission in spinal cord)

 Has active metabolites

 Has rapid and almost complete oral absorption.

 Excreted by kidneys.

 ½ life of 6 hours

 Catalysed by Cytochrome 450 CYP2D6, CYP2B6 and CYP3A4

 Wide variable pharmacokinetics

 Analgesic potency of 10% of morphine

 Can help in neuropathic pain

 Less constipation

 Good in combination with paracetamol

 NOT RECOMMEND BY WHO



Side Effects of Opioids More 
Common in Children 
Urinary retention may improve with carbachol or 

bethanechol

Pruritus can be treated with topical treatments (calamine 
lotion, Eurax, hydrocortisone creams) or oral 
antihistamines. Ondansetron and oral naloxone have also 
been used. Reducing the dose of opioid or changing to an 
alternative such as Fentanyl can also help



Methadone
 Bioavailability 41-99%

 Half life 7-65 hours

 Metabolism – Hepatic CYP3A4, CYP2B6 and CYP2D6

 Metabolism affected by many drugs

 High fat solubility 



Methadone - Issues
1. Fat saturation timing and dose reduction,

2. Frequency of increasing dose.

3. Do you substitute or prescribe jointly with other 
opioids

4. What is the BTP dose and what form?

5. Dose conversion formula
10mg morphine = 2.5mg methadone

100mg morphine = 16.2mg methadone

500mg morphine = 36.2mg methadone

(Rule of 15 – Xmg/15 +15 with 25% reduction for cross tolerance)



Daily morphine equivalent dose Conversion ratio (morphine : 

methadone)

Methadone "Rule of 15"

<100mg 3:1 Divide total morphine dose by 15, 

then add 15mg to get total daily 

dose methadone 

Rule of 15 –

Morphine mg/15 +15mg

101 to 300mg 5:1

301 to 600mg 10:1

601 to 800mg 12:1

801 to 1000mg 15:1 Accurate from 60 to 1200mg/day of 

morphine
>1000mg 20:1

Methadone Conversion Table

(ref Plank W, Simplified methadone conversion, J Palliat Med, 2005 
Jun;8(3):478-9)



Methadone - Issues
 Who should initiate

 How much do we teach different people

 When used for drug addiction



Buccal Opiates
 Morphine and Oxycodone are poorly lipophilic but 

have some positive data

 This may be due to intercellular absorption

 They are just about small enough!

 Diamorphine  solubility falls between fentanyl and 
morphine

 Most fentanyl preparations not suitable for 
children



Fentanyl lozenge
 The usefulness of lozenges in children is limited by the dose availability, no 

reliable conversion factor and also varies between preparations.

 Another caution is that opioid morphine approximate equivalence of the 
smallest lozenge (200 microgram) is 30 mg, meaning it is probably suitable to 
treat breakthrough pain only for children receiving a total daily dose equivalent 
of 180 mg morphine or more. 

 Older children will often choose to remove the lozenge before it is completely 
dissolved, giving them some much-valued control over their analgesia. 

 Note lozenge must be rotated in buccal pouch, not sucked. 

 Unsuitable for pain in advanced neuromuscular disorders where independent 
physical rotation of lozenge not possible.



Fentanyl intranasal 
 The lowest strength of nasal spray available is 

50microgram/metered dose.

 The injection solution can be administered by the 
intranasal route for doses less than 50 micrograms

 Neonate - Child<2 years: 1 microgram/kg as a single dose,

 Child 2-18 years: 1-2 micrograms/kg as a single dose, with 
initial maximum single dose of 50 micrograms.



Common errors with anti-emetics
 In oncology, patient left on ondansetron even when 

not having chemotherapy / bowel wall causes (Zofran 
4mg tabs, 30 tabs= £108)

 Using Cyclizine (antihistamine) with metoclopramide 
or domperidone (antimuscarinics). They cancel each 
other out

 Forgetting to use dexamethasone for this use



Steroid
 Dangers of use

1. DIABETES

2. Weight gain

3. Myalgia and mobility issues

4. Skin break down

5. Osteoporosis

Use pulse therapy

Stop if not helping

Monitor blood glucose



Neurology
Errors in therapy

• Inappropriate choice of drugs
 Wrong diagnosis lead to wrong AED (40% referred to tertiary centres)
 AED induced seizure – CBZ, PHT, VGB

• Inappropriate dose and dosing interval
 Error in relying on mg/kg or serum drug levels
 Clinical tolerance more appropriate
 Drug levels help if poor absorption or rapid metabolism
 Dosage intervals different at different ages e.g. Phenytoin

• Inappropriate polytherapy
 Troublesome interactions
 Inappropriate combination like CBZ and PHT (both Na channel blockers), or 

PB and CLP (both GABA ergic)
 Diminishing returns with increased numbers



Errors with Laxative
 Using lactulose for prevention of opioid induced 

constipation

 Volume of fluids required with each sachet of Movicol 
paediatric =60mL

 Know the difference between osmotic and stimulant 
laxatives. 

1. Sodium picosulphate

2. Gut dysmotility



Weight
 Why am I so fussy about weight

 Why does the CBNF give paracetamol doses based on age 
and APPM formulary on weight

 Two separate works by Medical Students from Leeds 
University using records from Rainbows Hospice. 

Sarina Jassal 

Rebecca Williams



ACT Category Total Cohort Higher than 2nd

Centile (%)

At level of 2nd

Centile (%)

Below the 2nd

Centile (%)

1 57 67 3 30

2 54 76 4 20

3 129 63 1 36

4 140 60 1 39

Analysis by ACT group

Key: Category 1 Life-threatening conditions for which curative treatment maybe 
feasible but can fail; Category 2 Conditions where premature death is inevitable; 
Category 3 Progressive conditions without curative treatment options; Category 4 
Irreversible but non-progressive conditions causing severe disability, leading to 
susceptibility to health complications and likelihood of premature death.



NHS Category Total Higher than 2nd

Centile (%)

At level of 2nd

Centile (%)

Below the 2nd

Centile (%)

A 1 100 0 0

B 29 86 0 14

C 11 36 11 55

D 49 76 4 20

E 44 50 1 49

F 60 75 0 25

G 58 59 1 40

H 41 46 5 49

I 1 100 0 0

J 1 100 0 0

K 11 73 0 27

L 74 64 1 35

Analysis by NHS Category

Key: A: Critical illness on neonatal and paediatric intensive care units; B: Cancer; C: 
Severe congential heart disease and cardiomyopathies; D: Muscular dystrophies and 
spinal muscular atrophy; E: Spastic quadriplegic cerebral palsy; F: Severe inborn errors 
of metabolism; G: Multiple congential malformations; H: Significant chromosomal 
abnormalities; I: Some children with cystic fibrosis; J: Some children who are 
technology dependent; K: Children who have no overarching diagnosis but clearly have 
a life shortening condition; L: Other including neurological injury. 



Results
 PPC population does not follow the national weight distribution with 

34% of children weighing less than the 2nd centile for their age group. 

 Specific groups more at risk of low weight included those with severe 
cardiac conditions, spastic quadriplegic cerebral palsy and significant 
chromosomal abnormalities. 

 If age had been used for prescribing Ibuprofen, 51% of all children would 
have exceeded their maximum dose calculated by weight. 

 Similarly 53% of those weighing less than the 2nd centile would have been 
at risk of overdose with paracetamol. 



Male patients; 0.4th and 99.6th centiles 
depicted by the red lines



Female patients; 0.4th and 99.6th centile 
depicted by the red lines



Cost of drugs
 How much does 100ml bottle of Clonidine 

25microgram/ml cost

 How much does 100ml bottle of Clonidine 
25microgram/5ml cost

 How much does OxyContin 20mg  56 tabs pack cost

 How much does MST Continus 30mg 60 tabs cost

 How much does pregabalin 50mg 84 tabs cost

 How much does gabapentin 300mg 100 tabs cost



Cost of drugs 2
 How much does 100ml bottle of Clonidine 

25microgram/ml cost = £800

 How much does 100ml bottle of Clonidine 
25microgram/5ml cost = £170

 How much does OxyContin 20mg  56 tabs pack cost = £50

 How much does MST Continus 30mg 60 tabs cost = £12

 How much does pregabalin 50mg 84 tabs cost = £96

 How much does gabapentin 300mg 100 tabs cost = £3.45



Syringe Drivers
 Thickness / viscosity of Phenobarbital

 Water for injection can be used for all mixtures. 
However it is hypotonic and so can cause site reaction

 NaCl  for injection causes less site problems. Can be 
used for most mixtures except Cyclizine (precipitates) 
or diamorphine conc >40mg/mL (becomes 
hypertonic)

 Midazolam volume

 Keep it simple

http://www.amazon.co.uk/gp/reader/019956972X/ref=sib_dp_pt
http://www.amazon.co.uk/gp/reader/019956972X/ref=sib_dp_pt


Drugs down tubes-Omeprazole
 Dispersible tabs – disperse to small granules. Will 

block tube <8Fr

 Capsules - can be dissolved in 10mL 8.4% sodium 
bicarbonate

 Alpharma/Dexcel tablets – disintegrate in 10mL of 
water within 5 mins.

 Effect on bioavailability with E/C



Neonate – what is being looked at 
now
 Diamorphine – buccal

 Morphine – buccal

 Hyoscine patch

 Sucrose

 Promethazine

 Domperidone

 Atropine

 Ketamine

 Clonidine 



Why is it difficult
Drug absorption in neonates
 Blood flow

Little muscle mass

Peripheral shutdown

• Gastrointestinal function

Decreased secretion at birth until day 4

Gastric emptying is prolonged

Peristalsis is irregular

Gastrointestinal enzymes low (amylase, bile)



Why is it difficult 
Drug distribution
 % of body weight as water 

 Neonate 70-75% vs adult 50-60%

• Extracellular water (water-soluble drugs)

 Neonate 40% vs adult 20%

• Fat (fat-soluble drugs)

 Preterm 1% vs Full-term 15%

• Drug binding to plasma protein (albumin)

 Bilirubin (sulfonamide-induced kernicterus vs phenytoin)



Why is it difficult 
Drug Metabolism
 Mostly occur in the liver

 P450 and other enzymes in early neonate at 50-70% of 
adults

 Enzyme development variable

 Glucuronide adult levels age 3-4 year

 Super metabolisers (phenobarbitone)



Why is it difficult 
Drug excretion
 Neonate eGFR is 30-40% of adult 

 Adult levels at 6-12 months of age

 Important with penicillin, gentamicin and digoxin.



Prescribing Issues – Aims of the 
APPM Formulary
 Lack of good quality evidence 

 Lack of licensed doses

 Pharmacokinetics

 Availability of suitable formulations

 Available routes of administration

 Polypharmacy

Drug interactions

Adverse effects



New drugs being looked at by 
formulary group
 Pregabalin

 Atropine

 Nitrazepam

 Adrenaline nebulised

 Levetiracetam subcutaneous

 Morphine topical



Looking at queries raised by APPM 
members – Dr Charlotte Mellor
 Fentanyl - the APPMF gives a dose for IV infusion but not 

SC. I’m sure I have given this SC and it is described in the 
literature but wondered if there was a reason this route is 
not described in the APPMF?

 Levomepromazine (dose for agitation) is only described as 
SC in the APPMF – is there any reason why it couldn’t be 
given IV at the higher dose as far as you’re aware? (Again 
we’ve found its use in adults referenced)

 Glycopyrronium –the APPMF describes infusion by CSCI 
and not IV. I’ve found references to IV administration



Looking at queries raised by APPM 
members – Dr Finella Craig and Dr 
Renee McCulloch
 Dose of midazolam is too high as listed in formulary. 

 Do we need to consider different doses for different 
groups?



APPM formulary group
 Reforming for 4th edition

 Need more volunteers

1. Main work

2. Peer review

3. Specialist review – nursing, generalist paed, GP, etc 

 Data base of all work – Google drive to get access 
sat.jassal@gmail.com



APPM formulary
 New way to access

 http://www.ppcscm.co.uk

 http://www.ppcscm.uk

http://www.ppcscm.co.uk/
http://www.ppcscm.uk/


The 6 rules
 1. Don’t Panic

 2. Communication

 3. Don’t get burnt

 4. You don’t need to be an expert in everything

 5. Don’t try to be too clever. Keep it simple.

 6. Never be too proud to ask for advice



Thank you for listening and participating


