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• Few therapeutics used in adolescents are 
approved for use in this age group (off- 
label)

• Common examples of off-label use that 
every pediatrician and adolescent 
medicine provider contends with are 
antibiotics

• Pharmacokinetic (PK) data are very 
difficult to find for drugs used in 
adolescents



• Dosing regimens (assumptions) are 
typically based on PK studies in adults 
(men)

• Pharmacodynamic (PD) assumptions 
are based on studies in adults (men)

• Despite legal and regulatory 
adaptations to incentivize research on 
safety and efficacy of new agents in 
children, many such studies done with 
agents predominately marketed & used 
in adults



One area addressed late in 
drug development (if at all) 
is therapeutics during 
adolescence

According to the NIAID, 
5.4% of the 9,500 
participants in clinical trials 
supported in 2005 were 
adolescents

Do PK and PD 
change during 
adolescence?

How does health 
literacy impact 
participation in 
clinical studies and 
appropriate use of 
therapeutics?





• Physical changes in adolescence can 
result in unpredictable pharmacologic 
parameters that may not change in a 
consistent relationship with age, 
developmental stage or metabolic 
function, making it difficult to scale 
treatment based on studies in 
prepubescent children or adults.



Kapogiannis and Mattison, Clin Pharm Ther 2009





• Risk behavior - an additional milestone entailing a complex 
process of interrelated conceptual domains

• R Jessor. New Perspectives on Adolescent Risk Behavior. 1st ed. New York City: 
Cambridge University Press; 1998:1-10.



• Behavioral considerations during 
adolescence can compound this picture 
making selection of proper dosing of 
medications even more challenging.



Kapogiannis and Mattison, Clin Pharm Ther 2009



Kapogiannis and Mattison, Clin Pharm Ther 2009



• Market is an important 
consideration for industry when 
embarking into drug 
development
• HPV Vaccine

• Extensive marketing campaign 
started in 2005

• Could early uptake of the vaccine 
by the community have been 
better?

http://www.youtube.com/watch?v=hJ8x3KR75fA


• Psychosocial issues
• Biological factors
• Physiologic events
• Pregnancy & reproductive health
• Ethical-legal considerations 

1. Age of consent
2. Inadvertent disclosure of sensitive information 

to caregivers
3. Access to care – i.e. insurance (see #2)

45 CFR §46.408
45 CFR §46.402



• There are substantial 
differences among pediatric, 
adolescent and adult 
populations in drug 
disposition and response

• Adolescent participation in 
clinical trials is essential so 
that research findings can be 
applicable to this group



• To achieve improvement in the 
inclusion of adolescents in clinical 
trials, we must address the 
challenges specific to this 
population

• Trial design
• Safety 
• Legal, ethical, regulatory and 

operational factors
• Community & key stakeholder buy-in



• Ethical biomedical research 
with adolescents should focus 
on two main goals:

• Reasonable protection from 
research risks

• Appropriate inclusion in clinical 
research that will improve our 
understanding of pharmacologic 
agents. 



We don’t want 
them to be 

upset…



Say YES to 
adolescent 

participation!
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