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Objectives

1. List differences (relevant to clinical trials) 
between people at the extremes of age and 
those in the “middle”

2. Identify opportunities to be meaningfully 
inclusive in clinical trials



OBJECTIVES

Challenges and Opportunities



Why Bother with the Spectrum of Age?

• Diseases occur in people of all ages
• Pharmacokinetics are different at the extremes of age
• Medication interactions are more common in older 
adults

• Children and older adults are understudied in clinical 
trials
–Example: cancer diagnoses and deaths occur very 
frequently in people >65 yrs of age but they are 
under‐represented in clinical trials

–Example: virtually no seizure medicines have an 
FDA indication in neonates



Changes Over Time: Renal Function

Hogg et al., Pediatrics 2003;111:1416



Figure 4. Kaplan-Meier survival curve of time from birth and multiple sclerosis (MS) 
onset to Expanded Disability Status Scale (EDSS) 6 in pediatric-onset multiple 

sclerosis (POMS) vs adult-onset multiple sclerosis (AOMS) 

Kyla A. McKay et al. Neurology 2019;92:e2764-e2773
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POMS took 
longer to reach 
all 3 disability 
milestones from 
MS onset, but 
did so at a 
younger age 
than AOMS.



Challenges at the Extremes of Age

• Limited number of patients 
• Limited blood volume 
• Perceived study risks – blood draws 
• Variability in site enrollment and contracting 
• Competing research priorities 
• Low consent rates 
• Lack of validated endpoints 
• Limited research funding 
• Lack of trained pediatric clinical investigators 
• Lack of pediatric clinical pharmacology expertise

Report of NICHD 2019 BPCA Stakeholders 
Meeting (March 22, 2019) 
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Epilepsy: a public health imperative. Geneva: World Health 
Organization; 2019. Licence: CC BY-NC-SA 3.0 IGO.
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Publication Problems

• ClinicalTrials.gov (2015): only 6% of ~19000 trials in birth to 17 years
– BUT this age group is ~25% of the US population

• 85% of 66,896 PICU patients (39 hospitals) received medication off‐
label

• Of 559 randomized clinical trials, 19% discontinued early (8,369 
children)

– Difficulty with patient accrual most common
– Less likely to be discontinued if funded by industry, compared 
with academic institutions 

• 455 completed trials: 136 (30%) not published (69,165 children)
– Industry‐funded trials >2x as likely to not be published, had longer 
mean time to publication compared with academia trials

Bourgeois and Hwang, JAMA 2017;317:259
Czaja et al., J Pediatr Pharmacol Ther 2015;20:186

Pica & Bourgeois, Pediatr 2016;138:e20160223



Table 3. Compounds or interventions investigated in 
registered pediatric phase 3 epilepsy clinical trials.

Lampert A, Hoffmann GF, Ries M (2016) PLOS ONE 11(1): e0144973



Ethics Considerations

• Prior perspective: is it ethical to include 
vulnerable populations in research?
–Concerns re:limited ability to consent
–Safety issues
–“Protection from research”

• Current perspective: is it ethical to NOT include 
vulnerable populations?
–“Protection through research”

• Safety and consent remain major concerns



SOLUTIONS: NIH REQUIREMENTS

Solutions (?)



NIH Inclusion Across the Lifespan Policy

• “…ensure individuals are included in clinical research in a 
manner appropriate to the scientific question under study 
so that the knowledge gained from NIH‐funded research is 
applicable to all those affected by the researched 
diseases/conditions.”

• applies to all grant applications submitted for due dates on 
or after January 25, 2019

• PHS Human Subjects and Clinical Trial Information Form
• Scientific Review Groups will assess each 

application/proposal as being "acceptable" or 
"unacceptable" with regard to the age‐appropriate 
inclusion or exclusion of individuals in the research project.



BCPA & PREA 

• 2002: Best Pharmaceuticals for Children Act (BCPA) grants 
an additional 6 months of market exclusivity in return for 
voluntarily performing FDA–requested studies in children

• 2003: Pediatric Research Equity Act (PREA) – mandatory 
program authorizes FDA to require study of new entities in 
children
– Sponsors have to submit data on safety and efficacy in 
children OR

– Justification for extrapolation
– Waivers and deferrals granted in >85% of applications
– Orphan drugs excluded: disproportionately affects 
children



BCPA and PREA Results 

• 772 products now labeled with pediatric‐specific 
information

• 186 labels due to BPCA legislation
• 420 labels due to PREA requirements
• 49 are results of the Pediatric Rule (pre ‐PREA)
• 117 due to both
• More work to do…
(As of January 30, 2019)

Report of NICHD 2019 BPCA Stakeholders 
Meeting (March 22, 2019) 



Extrapolation: 2012



Extrapolation: 2012

Pellock et al., Neurology 2012;79:1482



Extrapolation: 2017



Extrapolation: 2018



Recent Legislation and Guidance

• 21st Century Cures Act: for clinical trials, NIH must 
collect data on inclusion by age

• Additional FDA guidance on pediatric trials
– E11(R1) Addendum: Clinical Investigation of 
Medicinal Products in the Pediatric Population 
Guidance for Industry (updates International 
Council for Harmonisation guidance)

– Considerations for the Inclusion of Adolescent 
Patients in Adult Oncology Clinical Trials 
Guidance for Industry

– And many others





Participant Recruitment and Consent

• Involve stakeholders, including affected populations, in planning for 
study representativeness.

• Engage experts, community representatives, and clinicians to help 
identify, recruit, and retain populations needed for a study.

• Adapt studies to accommodate participants with impaired function.
• Define the unique abilities of adolescents to provide consent.
• Design studies for ease of participants.
• Use a universal assessment to assess a participant’s capacity to 

provide consent.
• Develop a more robust assent process for individuals without the 

cognitive function needed to provide consent.
• Provide more detailed guidance for Institutional Review Boards 

(IRBs) related to assessing appropriateness of non‐familial consent.



Study Design

• Address challenges in balancing inclusion of a representative 
sample of population with need to minimize known risks & 
ethical considerations of participants.

• Recognize that study protocol or structure may make it difficult 
for certain populations to participate.

• Address the issue that complete information on the population 
prevalence of the disease or condition by age or other 
demographic variables is not always presented in the grant 
application.

• Ensure that inclusion of pediatric and older adult populations 
yields scientific value.

• Consider alternative study designs to allow for greater 
inclusion.



Application and Review Process

• Consider inclusion in grant application structures.
• Integrate inclusion into existing Significance and 
Approach scored review criteria.

• Consider inclusion of peer reviewers with 
expertise in the proposed study populations in 
review panels, as this may inform assessment of 
proposed inclusion/exclusion criteria and study 
design, methods, and data analysis.



Data Collection, Analysis, and Reporting

• Consider standardizing demographic data collection and reporting 
guidelines across the scientific community to enhance the availability 
of age information and facilitate analyses. [NIH Common Data 
Elements]

• Investigate requiring reporting by age and monitoring inclusion of 
children and older persons in clinical trials.

• Pursue standardization of age groupings for results reporting to allow 
more meaningful interpretation of results.

• Adjust age‐range reporting in published reports of clinical trials to 
add clarity to clinical research data.

• Include age‐related outcomes or comprehensive information about 
the age of study participants in clinical trial publications, as 
appropriate.

• Increase data availability and transparency to allow for secondary 
and meta‐analyses.



Training and Education

• Implement widespread changes to language used 
to define vulnerable and underrepresented 
groups to avoid alienation.

• Develop checklists, guidance, and training for 
investigators, reviewers, and IRB members to 
increase awareness and understanding of 
policies on inclusion and exclusion.

• Include appropriate expertise for the populations 
being studied to facilitate recruitment and 
retention of study participants.



Objectives

1. List differences (relevant to clinical trials) 
between people at the extremes of age and 
those in the “middle”

2. Identify opportunities to be meaningfully 
inclusive in clinical trials



Thank you!!!!



Questions?


