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Regulations Facilitating the 
Development and Accessibility of 
Medicines for Pediatric Populations 

In the last two decades, regulators in the U.S. and EU have actively sought  
to advance treatments for diseases unique to children and increase the 
scientific discipline of dosing drugs in pediatric populations. The regulations 
provide a structure for properly evaluating the safety and efficacy of a  
drug in pediatric patients and promote the development and availability  
of age-appropriate formulations for children. Indeed, a substantial number  
of drugs used in children today are used off-label, without an adequate 
understanding of the appropriate dose to ensure safety and efficacy.  
This can pose an increased risk of adverse reactions, result in ineffective 
treatment and preclude children and adolescents from having the advantage 
of therapeutic advances.3

There are regional differences in what regulators expect and allow.  
For instance, in some countries, Phase I clinical trials are not permitted  
and in others, there can be no placebo arm. In general, studies similar in 
design to those conducted in the adult program are required, testing for 
dosage, pharmacokinetics/pharmacodynamics, safety and efficacy in all age 
groups where the drug is expected to be used or in those groups likely to 
receive benefit. Studies typically must include all age groups from newborns 
to adolescents, from zero days old to 18 years old. 

Introduction

The concept of childhood as a separate developmental stage  
is relatively recent in human history. It was not until the 17th 
century that the institution of childhood began to emerge  
and children were no longer viewed as “little adults.”1 

Today, of course, we recognize that childhood is not only a distinct developmental phase,  
but that medically, children’s bodies are not pint-sized versions of adult forms. Children are 
physiologically and anatomically different from adults and they absorb, distribute, metabolize 
and excrete drugs differently. Accordingly, the National Institutes of Health (NIH) in the U.S. has 
stated that children should not receive treatment and dosing based on what works in adults. 
Rather, research protocols must be specifically designed for children.2

Today, all new drug marketing authorization applications in the U.S. and EU—for new 
medications, indications, dosing forms, regimens and routes of administration for indications 
that affect pediatric populations—must include the results of studies in children, unless the 
medicine is exempt because of a deferral or waiver.

Planning for pediatric asset development is now critical to the success of drugs reaching the 
market in a timely fashion. However, designing and conducting pediatric research involves more 
than simply repurposing the protocol for a drug targeted to adults. Clinical studies aimed at 
children pose specific recruitment, ethical, scientific, logistical and labeling challenges that 
demand the expertise of those dedicated to pediatric research. 

Here we review the regulatory requirements pertaining to pediatric research, highlight the 
challenges developers face in devising appropriate study designs and describe some innovative 
solutions for meeting those challenges. 

The regulations provide a structure for properly evaluating the  
safety and efficacy of a drug in pediatric patients and promote  
the development and availability of age-appropriate formulations  
for children. 
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A Special Population, Unique Considerations 

The protocol and study plan devised for adult populations cannot simply  
be dusted off and applied to the pediatric population; the nature of the study 
population and the physiological differences between children and adults 
dictate a tailored development plan. In particular, Sponsors must adapt  
their trial plans to account for: 

The limited availability of patients.  
Traditionally, trials are lengthy and expansive, requiring large numbers of enrolled patients.   
A conventional development pathway (without extrapolation, which is discussed below) might 
require the standard Phase I, Phase II and Phase III trials, involving hundreds of patients and  
taking several years to enroll subjects and gain drug approval. Such an approach is made  
all the more challenging because the availability of pediatric patients is limited and many  
parents/caregivers are reluctant to enroll children into trials with an experimental therapy.

The need to gather data on different age groups (and to manage transitions from one age 
group to the next).  
In adult trials, usually only one age group is defined (18 years old to 65 years old or 70 years old). 
However, in pediatrics, the population is viewed in terms of distinct cohorts: from newborns (up to 
30 days old), infants and toddlers (one month old to two years old), children (two years old to 11 
years old) and adolescents (12 years old to 18 years old). Each group has the potential to be very 
different in terms of organ maturation and growth and development. Therefore, the safety aspects 
and patient response may not be identical across cohorts. 

The vulnerability of the population.  
Children are inherently more vulnerable than adults and oversight from a safety monitoring 
committee is critical to ensure patient safety and ethical practices. Safety assessments and 
analyses take on added importance.

A different risk-benefit ratio.  
When evaluating the risk-benefit ratio of pediatric studies, most independent ethics committees 
(IECs)/institutional review boards (IRBs) carefully assess the study purpose, risks/benefits to the 
patient, the appropriateness of study procedures and their invasiveness, the quantity of blood 
needed for analysis, and the safety parameters. In the process, IECs and IRBs scrutinize 
information available from adult clinical studies and the potential risks as presented in  
consent forms. 

The potential impact on growth and development.  
Sponsors must demonstrate that the medication will not hinder growth and development. 
This is a requirement that necessitates collecting long-term follow-up data. 

Pediatric Trial Regulations
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U.S. Regulations 
In the U.S., Congress passed the Best 
Pharmaceuticals for Children Act (BPCA)  
in 2002 and the Pediatric Research Equity  
Act (PREA) in 2003. Both were permanently 
reauthorized in the U.S. by the Food and  
Drug Administration Safety and Innovation 
Act (FDASIA) of 2012. 

Significantly, PREA requires pediatric 
assessments for approved adult indications 
for all new drug applications (for new active 
ingredient, indication, dosage form, dosing 
regimen or route of administration), unless 
criteria for a waiver are met. For instance,  
if an indication is not typically present in 
children, the requirement is waived.  
Waivers may also be granted for efficacy 
studies if efficacy can be extrapolated from 
adults to pediatric populations. They can also 
be granted for some age groups in cases 
where efficacy can be extrapolated, for 
example, from older to younger children. 

Often, the requirement to conduct a pediatric 
assessment is deferred until post-approval 
and included in post-marketing requirements 
(PMRs). The status of the PMR must be 
included in new drug application (NDA)/ 
biologics license application (BLA) annual 

reports until the studies are completed. 
Pediatric study plans should be presented  
to the FDA at the end of the Phase II meeting 
for the adult population.  

EU Regulations  
The EU’s pediatric regulations are comprised 
of Regulation (EC) 1901/2006 and 1902/2006, 
which took effect in 2007 to ensure that 
medicines in use in children ages 0 to 17 years 
are of high quality, ethically researched and 
authorized appropriately.3

As in the U.S., marketing authorization 
applications for new medicinal products  
must either include the results of studies  
in the applicable pediatric population or 
present a deferral or waiver for such research. 

Importantly, a pediatric committee  
(PDCO) is responsible for coordinating  
the work of the European Medicine Agency 
(EMA) on pediatric medicines, specifically by 
providing scientific expertise and defining 
pediatric needs to support drug development. 
PDCO’s main role is to assess pediatric 
investigation plans (PIPs), which determine  
the studies that companies must conduct  
as part of their pediatric development.
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Endpoint selection.  
The endpoints in pediatric trials are not always the same as in trials with an adult population  
and must be gathered via noninvasive means to the extent possible. Sponsors must, therefore, 
carefully evaluate the appropriateness of study endpoints for each pediatric age group.  

Blood volume limitations.   
Guidance documents provide specific recommendations on the allowable volume of blood 
that can be drawn from pediatric populations.

Schedule of assessments.  
The assessments should be noninvasive if possible, and thought should be given to the order  
of assessments. For example, it is not advisable to check the palatability of a medication or vital 
signs in a toddler after a blood draw, as the child will likely be crying.

Pharmacometrics to the Rescue: Modeling  
and Simulation Reduce Demands on Patients

Pharmacometrics is a discipline that quantifies drug, disease and trial information to facilitate 
drug development or regulatory decision making. In essence, it consists of using mathematical 
tools and techniques to model biological events of interest. Examples of common quantifiable 
biological events include the fate of a drug in the body (its absorption, distribution, metabolism 
and excretion, often termed pharmacokinetics (PK), the effect of a drug on the body (both 
therapeutic and adverse, often termed pharmacodynamics (PD), as well as disease progression 
and outcome. 

These models can be used to test hypotheses and scenarios at various scales. For example,  
it is possible to create a simulation of how the individual, intrinsic characteristics of a patient  
(e.g., the patient’s weight, creatinine clearance and/or any other relevant characteristic) will 
influence the PK of a drug in that specific individual. But it is also possible to apply such models  
to simulate entire clinical trials by including other component models such as dropout rates  
and disease progression. The discipline has become indispensable to pediatric drug development 
because it can characterize and help predict PK/PD events in children, allowing for more targeted 
pediatric study designs, or sometimes, removing entirely the need to run certain trials with 
pediatric patients. 

The possibility of modeling and simulation in pediatrics also alleviates some operational 
constraints encountered in clinical trials with adult patients. For instance, modeling helps 
minimize the number of PK blood draws in children, reducing discomfort and safety concerns. 
[Modeling and simulation] allow for smaller trials in pediatrics by efficiently using the totality  
of prior evidence gathered in the drug development program. It can prevent unnecessary,  
high-dose exposure in sensitive populations, simultaneously reducing ethical concerns,  
lowering development costs and helping speed drugs to market. 

[Modeling and simulation] allow for smaller trials in pediatrics by 
efficiently using the totality of prior evidence gathered in the drug 
development program. 

STRATEGIES FOR DESIGNING SUCCESSFUL CLINICAL TRIALS IN PEDIATRIC POPULATIONS
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Optimal Sparse PK Sampling  
For trials in pediatrics that include a PK component, optimal PK sampling strategies  
are designed to identify the minimum number of blood samples required to maximize 
PK information retrieval. Using population PK modeling to analyze the collected PK data 
makes it possible to derive full PK profiles with only a few optimally selected samples 
per patient. It is used to minimize the total blood volume required as well as the 
number of invasive blood sampling procedures, with the goal of lessening the  
burden on patients. 

Extrapolation  
The FDA and the EMA have both recognized extrapolation as a statistical  
technique that can be used to support smaller, focused PK and safety trials in 
pediatric populations and both agencies have published guidance on the acceptable 
methodology. Provided the mechanism of action of a drug is identical between 
pediatrics and adult patients for all pediatric age categories, it is possible to 
leverage the available efficacy data generated for a given drug in adults to inform 
pediatric clinical trials. 

Extrapolation can be used to predict the best dose and dosing regimens to be 
administered in pediatric patients. This can be achieved through two means:

• Population PK modeling and allometric scaling
- This approach can provide valuable information on how drug clearance is

influenced by factors such as age, gender, race, body weight, body surface
area, hepatic and renal function and concomitant medications to inform
product labelling and use

• Physiologically based PK (PBPK) modeling
- This predictive modeling method can be used to address the regulatory, clinical

and scientific needs associated with pediatric dose prediction. It accounts for
differences in anatomy, physiology and body composition between adults and
children, as well as differences in age, body weight, gender, race, organ
function and gene expression due to different stages of maturation

Pharmacokinetic/Pharmacodynamic Modeling 
PK/PD (or exposure/response) modeling offers critical insights into the relationships 
between dose, systemic exposure and response to treatment. Such exposure/
response models are useful in identifying the appropriate starting dose and the 
maximum effective dose. The models are also instructive in understanding how 
best to customize dosing for individual patients, which is an especially helpful ability  
when working with vulnerable populations such as pediatric patients. 

The three most common pharmacometric techniques 
successfully used in pediatric trial planning and conduct are:

Innovative Trial Designs: A Perfect Application

Healthcare technology and innovative study designs are changing the  
way that clinical trials are conducted and nowhere is it more fitting to apply 
them to ease the burden of participating in research than in pediatric trials.  
The pandemic has made these tactics increasingly common and accepted. 
Approaches include:

Collecting data passively from 
patients via the use of wearables 
and gamifying aspects of study 
participation, which is a tactic 
particularly appealing to 
adolescents.

Gamifying aspects of data 
collection, which is an especially 
appealing approach for 
adolescents.

Providing concierge services  
and expense reimbursement  
for patients and their families.

Employing adaptive trial designs.  
A Bayesian approach generally 
permits statistical rigor with fewer 
participants. A typical randomized 
clinical trial (RCT) design may pose 
a challenge when applied to a 
pediatric population because  
the sample size may not be large 
enough to demonstrate statistical 
significance in evaluating one 
treatment over another.  

Taking the trial to patients 
(decentralized trial designs) 
through the use of mobile 
nursing services to reduce the 
number of clinic visits required.

Delivering customized outreach 
to support study accessibility, 
based on insights gleaned from 
patient advisory boards on 
barriers to participation. 



Conclusion

Clinical research in pediatric populations entails special 
considerations distinct from those in trials with adult populations.  
Sponsors must have a deep understanding of how development 
plans and trial operations must be tailored to ensure the safety 
and well-being of this vulnerable population and to meet 
regulatory standards. This generally requires the help of  
resources who specialize in pediatric drug development. 

The Syneos Health Pediatric Consortium: 
Passionate Expertise 

Syneos Health can help you optimize your pediatric drug development, minimizing the risks 
associated with planning and conducting trials in pediatric populations across a vast array  
of small molecules and biologic therapies. We are rare among contract research organizations 
(CROs) in that we have experience/expertise in designing/conducting pediatric trials that extend 
beyond a regulatory focus to include early planning and selecting the best study design.  

Syneos Health and our family of companies, which now includes Synteract, have more  
than 30 years of experience running pediatric clinical trials across all indications, all pediatric 
age groups, all study phases and on all continents. In fact, we have established a Pediatric 
Consortium, a global, cross-functional platform to deliver end-to-end solutions to your pediatric 
development needs. Within the Consortium are pediatricians, clinicians, study nurses, rare 
disease and other therapeutic experts, pediatric regulator consultants, site liaisons, medical 
writers, biostatisticians and commercial strategists. 

We have developed a risk management strategy for pediatric studies by anticipating  
challenges typical for pediatric research and developing contingency and mitigation  
strategies. For instance, we circumvent expected questions from IEC/IRBs through  
the clarity of the protocol and prepare answers to anticipated questions.

• Regulatory guidance and services  
-  We regularly negotiate pediatric development  
 plans with authorities in the U.S. and EU 

• Program/plan development, writing and review 
-  This work determines how many trials will be   
 needed; if changes are needed from the adult   
 formulation; addresses ethical, scientific and   
 logistical challenges; and anticipates the    
 corresponding budget

• Modeling and simulation 
-  Our Pediatric Consortium performs advanced   
 pharmacometric modeling and clinical trial   
 simulations to support pediatric investigation plans

• Study summary/protocol design and writing  
-  We provide expert guidance in choosing variables  
 for endpoints, determining the optimal cutoff  
 for categorical variables, controlling additional   
 covariates, increasing response rate, stratifying,  
 and using surrogate endpoints 

• Informed consent and assent forms 
-  Our Medical Writing group has expertise in  
 creating the forms applicable to pediatric clinical   
 trials and a large database of local requirements   
 across the globe

• Site identification

• Patient enrollment and retention  
strategies for each pediatric age group  
-  These can include bespoke solutions from  
 our Decentralized Solutions group  

• Organization and management of data  
safety and adjudication committees  
-  We work with a number of key opinion leaders   
 across different therapeutic indications and are   
 routinely called upon to organize and manage   
 external Data and Safety Monitoring Board  
 (DSMB) vendors 

• Pediatric medical consultancy 

• Juvenile formulation and toxicology services 

• Medical monitoring by pediatricians  
-  Our clinical and medical monitoring teams  
 are well trained on the specifics of pediatric   
 populations and the challenges related to  
 clinical trials involving them
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