Table 3.	Vulnerability of Pediatrics and Pregnancy for Prescription of new agents without general dosing guidance considerations – Pharmacokinetic Factors
	PK Factor(s)
	Pregnancy
	Childrena

	Distribution
	· Increased body water volume and body fat
· Decreased serum protein levels
· Increased volume of distribution of drugs and tissue distribution of fat-soluble drugs
· Increased free fraction due to decreased protein binding
	· At birth, a neonate is about 80% water. Water-soluble drug dosing in a neonate requires a higher mg/kg amount for comparable plasma concentration (e.g. for drugs like morphine, gentamicin, and vancomycin).
· Protein concentrations and affinity are decreased in the first year of life; newborns exhibit lowered binding to drugs like penicillin and phenytoin.

	Metabolism
	· Decreased hepatic blood flow and synthesis of enzymes
· Competition for hepatic enzymes slows metabolism of some drugs
· Induction of some hepatic enzymes can increase the rate of metabolism for certain drugs
· Some metabolic activity takes place in the placenta – implications unclear
	· Dealkylation is normal in neonates.
· Conjugation with acetyl coenzyme A is reduced in the first month of life.
· Glucuronidation is normalized by 3-6 months.
· Oxidation is reduced and normalizes to the adult process by 6-12 months.
· Hydroxylation and esterification activity are reduced.
· CYP activity matures over time; levels can fluctuate though eventually reach adult expression and activity.

	Elimination
	· Renal clearance of drugs increases mainly due to increased GFR
· Tubular resorption of substances increases, counteracting GFR increase
· Renal clearance difficult to predict likewise
	· GFR, tubular secretion, and tubular reabsorption are all decreased in the newborn.
· GFR in the newborn is about 40 mL/min/173 m2. It approaches adult values of 100 mL/min/173 m2 at about 3 months of age. Afterwards, it may surpass adult values.
· Tubular secretion depends on renal blood flow and increases until age 6-12 months. This can decrease clearance of penicillin’s, aminoglycosides, and cephalosporins.  


aChildren in this context refers to all pediatric populations from neonates to adolescents


