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Opioid metabolism
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Ontogeny of morphine elimination pathways
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Ontogeny of morphine elimination pathways

Morphine clearance standardized

to 70 kg (L/h)

100 -

80 +

(=2}
o
1

i
o
1

20 =

¥k %
* k %k
°
°
®
°
°
°
L X
®. e
°
®
°® °
24-34 34-40 40-58

postmenstrual age (weeks)

Morphine clearance standardized

to 70 kg (L/h)

24-34 34-40 40-58
weeks weeks weeks
100 -
~ =
80 - ®
°
o]
60 -
®
°
a0 ®
®9
.. (o)
20 - - -T—
: i g *1d
e O °©
0 -
$\ ‘ @o $\ * o ~X&\\b @,‘o @o
Q\e’ Q\O \z‘O Q\e’ \2\0
OCT1 Haplotype
Hahn et al. Clin Pharmacol Ther 2019; 105: 761-758.



Serum opioid concentrations may not reflect CSF concentrations
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Percentage of Profiles

Opioid receptor ontogeny
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Developmental impact
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Morphine and developmental outcomes in preterm infants
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Morphine pharmacokinetics in therapeutic hypothermia
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Opioid metabolism
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Ontogeny of major hepatic CYP enzymes
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Clearance [L/h]

Fentanyl pharmacokinetics in preterm neonates
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Developmental formulations

* 1 mcg/kg x 1 kg + 50 mcg/mL=0.02 mL e 1 mcg/kgx1kg+5mcg/mL=0.2mL
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Acetaminophen metabolism
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Ontogeny of acetaminophen elimination
pathways in VPT neonates
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Local anesthetics in brief

* Metabolism mediated by CYP enzymes, highly protein bound
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Are we there yet?
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My tentative conclusions

* We have made tremendous progress to understand the ontogeny of
various systems impacting drug pharmacokinetics

* Pharmacokinetic extrapolation across age groups is hindered by the
importance of all aspects of developmental pharmacokinetics

* Larger gaps exist in our knowledge of effective site concentrations
and receptor ontogeny.

* Different classes of drugs have different pitfalls.

* Both short-term and long-term safety studies are vital.
* Formulation may influence short-term safety.



