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Drug Development for Adolescents

 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




Drug Development for Adolescents

* Dosing regimens (assumptions) are :
typically based on PK studies in adults  IB-%.
(men)

@
Ny

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

e 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




DRUG DEVELOPMENT

Basic Clinical
3.5 years , 4 years | 2—4 years
$ 350 million I $ 100 million | $ 150 million
Preclinical Exploratory Full Development
Discovery Development Development and Life Cycle

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

Management

Phasea | Phasa lla FPhasa llb

Pre-marketing
clinical trials

Restricted disease
Hestricted age

Restricted sex

Mo co-morbidities

Mo concomitant medication

Dose range may apply only to
a resfricted target population

Phase IV

Do PK and PD
change during
adolescence?

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



VWhy do we need drug data on
adolescents?

Biology~




VWhy'do'we ' needidrug dataion
adolescents?

* Physical changes in adolescence can e
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.
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Figure 1 Relationship of contributors in an adolescent’s life to, and their influence on, various domains of
clinical pharmacnlegical management.DCPS,ural contraceptive pills. Modified from ref. 35,

Kapogiannis and Mattison, Clin Pharm Ther 2009



VWhy do we need drug data on
adolescents?

Behavior-




Biologicor o . Social or — Perceived «+—»  Personality <«— Behavioral
genetic environmental environmental

Risk factor (History of familial (Poverty) (Models for deviant (Low self-esteem) {Poor academic
alcoholism) behavior) performance)
Droteciive fact (High intelligence) (Neighborhood (Models for conventicnal (Value on (lnvolvement in
: $hilavion resources) behavior) achievement) school club)
Risk Adolescent risk behaviors and lifestyles
behaviors (Substance use, delinguency, smoking, truancy)

!

A Heath or life-compromising outcomes

s o conion (liness, school failure, legal trouble, unemployment, depression, suicide)

Figure 2 Interrelationships of various physical, sodal, behavioral, and environmental factors and the resulting risk behaviors, with theirincumibent
consequences. Modified from ref. 36.




VWhy'do'we need drugidata on
adolescents?

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




Table 1

Adolescent conditions and diseases affecting pharmacokinetics (PK)

PK parameter

Condition

Mechanism

Clinical cutcome

Absorption

Eating disorders
Bulemia
Anorexia nervosa

Erratic intake, organ dysfunction, and electrolyte
imbalance

Therapeutic failure, possible toxicity

Distribution

Obesity

Adipose tissue is a reservoirfor lipophilic agents

Prolonged clearance

Malnutrition

Decreased fat, muscle mass, and plasma protein

Increased clearance with/without enhanced drug
effect or toxicity

Renal dysfunction

Diseased protein binding

Increased unbound drug in face of low serum levels

Burns

Massive fluid shifts; cell-membrane disruption;
decreased serum albumin

Multifactorial

Biotransformation

Hepatic dysfunction
Alcohol

Drug-induced
Infectious
Steatosis

Impaired metabolism

Possible toxicity

Elimination

Renal dysfunction

Accumulation of endogenous acids that
compete/displace plasma protein—bound drug,
accumulation of drugs =40% renally excreted

Enhanced drug effect/toxicity fordrugs = 90% bound;
toxicity profile depends on drug

Burns

Renal blood flow and GFR decreased acutely

Possible toxicity

3FR, glomerular filtration rate. Modified from ref. 25, with data from Brater™ and BonateX®

Kapogiannis and Mattison, Clin Pharm Ther 2009



Adherence is'a Major Player

Table 2

Communication, education, and comprehension

Improving adolescent adherence

Provide respectful and age-appropriate communication
Ifyouth ison medication, ask how he or she takes it

Develop a satisfactory and collaborative relationship

Provide and encourage use of medication counseling, and encourage pharmacist involvement

Give clear instructions, with the most impaortant information given first
Support verbal instructions with easy-to-read written information

Assess patient’s literacy and comprehension and modify educational counseling as needed
Don't rely exclusively on a patient’s knowledge about his or her disease to improve compliance
)

Regimen selection

Simplify regimen as often and whenever possible

Use the optimal dosage form and schedule for eachyouth

Compliance aids

Use behavioral technigques

Goal setting, self-monitoring, cognitive restructuring, skills training, contracts, and positive
reinforcement

Use mechanical compliance aids as needed
Sectioned pill boxes or trays, compliance packaging, color-coding

Find solutions for youth with physical or sensory disabilities
Non-safetycaps on bottles, large type for labels and written material, tape marks on syringes

Judiciously enlist support and assistance from family or caregivers, as appropriate

Kapogiannis and Mattison, Clin Pharm Ther 2009



How, Does the -Market= Influence' Drug
Development for Youth?

e Market is an important
consideration for industry when
embarking into drug
development

e HPV Vaccine

« Extensive marketing campaign
started in 2005

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

B YOU COULD

ranklin
n
g HELP

GUARD YDURSELF

AGAINST

CERVICAL CANCER
AND GEMITAL WARTS.

B ROLL OVER

TO LEARN MORE.



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

Why aren:ttmore adolescents

Included in drug development efforts’?

 Psychosocial issues

* Biological factors

* Physiologic events

e Pregnancy & reproductive health
e Ethical-legal considerations

1. Age of consent

o
"

:: }!i i

45 CFR §46.408
45 CFR §46.402

2. Inadvertent disclosure of sensitive information
to caregivers

N&'

3. Access to care — I.e. insurance (see #2) \



Summary

e There are substantial . B A
differences among pediatric, M A
adolescent and adult g 115
populations in drug .,
disposition and response at, ’(;"‘fl' N

A g

* Adolescent participation in N

clinical trials is essential so

that research findings can be

applicable to this group




Goals

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

e Trial design
o Safety

 Legal, ethical, regulatory and c i
operational factors o | B

« Community & key stakeholder buy-in



Goals

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

* Reasonable protection from v
research risks SEL L
O ey R

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




We don’t want
them to be
upset...




Say Y Sto
adolescent
participation!
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