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BPCA/PREA should be renewed 
 
Are any changes needed to improve benefit 

to infants and children? 
 
What have we learned from the past several 

years from clinical trials of drugs in 
children? 



•  1994 FDA rule: 
– drug manufacturer to survey existing data and 

determine if data sufficient to support 
additional pediatric use information in drug 
label 

–  required supplemental NDA 
Outcome: 
>50% responses concluded insufficient data 
23% responses resulted in improved labeling for 

infants or children 



•  1997 FDAMA 
 pediatric exclusivity, 6 months marketing 

exclusivity for conducting studies on new 
drugs and drugs already on market and under 
patent 

 
Manufacturer must receive written request from 

FDA 
Voluntary for manufacturers 



•  1998 Final Pediatric Rule 
•  required pediatric studies for certain new 

as well as marketed drugs/biologics 
•  voluntary, i.e., waiver, e.g., indication not 

applicable to children 
•  does not apply to drugs that no longer 

have existing patent protection 
•  studies perhaps may not be done in small 

markets despite great medical need in kids 



•  1994  PPRUs Pediatric Pharmacology 
Research Units 

•  established by NICHD following Forum of 
Drug Development conference of IOM 

•  1999 PPRU expanded to 13 units 



•  Infants and Children compared to adults 
•  physiologic 
•  pharmacodynamic 
•  metabolic 
•  pharmacokinetic 
•  diet 
•  formulation needs 
•  taste/palatibility 



•  Body weight doubles by age 5 months 
•  Body weight triples by age 1 year 
•  Body length increases by 50% in 1st year 
•  Body surface area doubles by age 1 year 
•  Caloric expenditure increases 3—4 fold 

during first year of life 



•  In the U.S. 95% of children are prescribed 
medication by a physician before age 5 
years 

•  Greater than 95% of children in the U.S. 
have been given an OTC over the counter 
drug within 6 months of a hospitalization 



•  physiologic differences, examples 
•  gastric acid production decreased in infancy, 

reaching adult levels in first 2 years 
•  gastric empyting irregular, erratic, approaches 

adult patterns by 6—8 months 
•  g.i. transit time premature infants 8—96 hours, 

compared to adults 4—12 hours, but g.i. transit 
time in older infants and toddlers shorter than in 
adults 



•  liver function (BSP bromosulfalein clearance) 
increases rapidly first 3 months of life, exceeds 
adult clearance in preschool child, declines to 
adult value by about age 20 

•  renal function (GFR glomerular filtration rate; 
and TSR tubular secretion rate) reaches adult 
values by about 1 year of age, TSR matures 
later than GFR.   Average GFR in prepubscent 
children exceeds GFR in adults 



•  Pharmacodynamic difference examples 
•  PET positron emission tomography data of 

GABA receptor ontogeny in children 2—17 years 
(flumazenil brain volume of distribution) highest 
in 2 year old children, exponential decline by age 
17 years to 50% of peak value 

•  Anticoagulant response to warfarin greater in 
prepubertal children independent of plasma S-
warfarin and vitamin K levels compared to adults 
(more inhibition of thrombin generation; lower 
plasma levels of protein C) 



•  Metabolic difference example 
theophylline metabolized to caffeine during 

first 4—6 months of life, but not later.  
Clinical implication regarding apnea of 
prematurity, caffeine is active metabolite 
with long half-life 



•  Drug distribution difference example 
•  digoxin myocardial tissue-to-plasma level 

ratio up to 36 months of age is 2—3 times 
that of adults 



•  Importance of basic science studies 
•  Example of TUNEL assay, phenytoin and 

phenobarbital are neurotoxic in developing 
rat brains, but some newer antiepileptics 
are not 


