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beyond ethics

targets obviously differ
age specific

approaches are similar, but 
different in their applications

pharmacology

physiotherapy
psychology

European Association for Children in Hospitals (EACH); Children’s rights, United Nations 
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EXPOSURE

elimination

metabolism

basic PK pattern, applied to paracetamol PK throughout childhood PK/PD



oral route

rectal route

Absorption: Anderson et al. Anesthesiology 1999 PK/PD



rectal paracetamol is effective, but…

Minor surgery

hernia repair, adenoidectomy

or excision of nevus

Single rectal dose of 40–60

mg/kg paracetamol has a

morphine sparing effect

decreased morphine

requirement can reduce PONV
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rectal paracetamol is effective, but…

Absorption: Anderson et al. Anesthesiology 1999 PK/PD



18 PK/PDDistribution: Anderson et al. Pediatr Anesth 2005; Allegaert et al. Arch Dis Child 2011 
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Drug choice ? 

in search of synergisms 

clinical path –
multidisciplinenary

PK/PD



Combination of drugs

160 children (1-6 yr) operated on adenoidectomy

paracetamol 40 mg/kg (rectal route) and/or ibuprofen 15 mg/kg 

(rectal route) at induction

 control 
n=38 

paracetamol 
n=40 

ibuprofen 
n=41 

paracetamol 
+ibuprofen 

n=40 

 

Time to 1st analgesic (min) 10 ± 5 11 ± 11 12 ± 7 13 ± 8 ns 

pethidine (mg/kg) 1.0 ± 0.4 0.9 ± 0.4 0.8 ± 0.4 0.8 ± 0.4 ns 

Discharge time(min) 124 ± 42 124 ± 36 104 ± 37 133 ± 53 ns 

Rescue analgesic at home  77% 74% 76% 49%* P<0.05 
 

 

Viitanen et al. Br J Anaesth 2003 PK/PD



N = 108 inguinal

paracetamol, 40 mg/kg and/or

diclofenac, 1 mg/kg 

rectal

PK/PD
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On-label 

‘Off-label’

Study on off-label use of medicinal products in the European Union. EU report 2017 PK/PD

off-label ≠ off-knowledge



www.kinderformularium.nl, goes European. PK/PD



27 NEO



the puzzle of neonatal pain

assessment

treatment

prevention

NEO



NEO

prevention matters



NEO

prevention matters
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assessment tools
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assessment tools
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pharmacological treatment
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pharmacological treatment
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pharmacological treatment
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