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There is a demand to develop new drug therapies for pediatric indications. As children cannot merely be 
seen as small adults, proper dose selection for pediatric programs may require special attention. Meet 
Mats Magnusson and Siv Jönsson, sharing their experiences about supporting clients with the planning, 
implementation, and reporting of drug development programs in pediatric populations. 

Can you briefly describe how pediatric drugs 
are developed and what the requirements are?
Siv: The company developing the drug needs 
to set up a plan for pediatric development 
early on in the course of adult drug 
development; this plan includes details on 
how safety and efficacy information from 
adults can be transferred to the pediatric 
population. Depending on which extrapolation 
path can be taken, the extent of studies 
required varies. Nevertheless, studying 
pharmacokinetics (PK) and collecting safety 
clinical data in the pediatric population is 
always needed. In addition, depending on 
the extrapolation, clinical studies showing 
efficacy (potentially with a biomarker) may be 
needed.
Mats: A pediatric strategy is a compulsory 
component in all drug development 
programs. Typically, the plan for the pediatric 
development is initiated in phase I and is then 
conducted in parallel with the development of 
the drug in adults. However, if the treatment 
is targeted to a disease occurring only in 
children, then the pediatric program will rely 
only on data from children. A physiologically-
based pharmacokinetic (PBPK) model, or a 
quantitative systems pharmacology (QSP) 
model, can then be very useful in supporting 
the development program. 
How can a suitable dosing schedule in 
children be defined?
Siv: One approach (depends on the 
extrapolation path taken) is to use the PK 

data from adults and extrapolate the values 
for children by adding specific features 
to the adult PK model based on common 
knowledge (allometric scaling using body 
size, maturation of eliminating organs, 
etc.). This extrapolation model can then be 
used for simulations and/or to estimate the 
appropriate dose in children. This aims at 
defining the dose that, in children, yields a 
similar systemic exposure as that in adults 
at the therapeutic dosage. Alternative 
approaches using PBPK may also be 
possible.
Mats: Much depends on the disease: if the 
disease in children is very similar to that 
in adults, then the dose in children can be 
selected to match the therapeutic drug 
exposure in adults. However, for diseases 
in which similarities between adults and 
children cannot be assumed, a more tailored 
dosing strategy in children is required. 
How can pharmacometrics be used to 
inform pediatric drug development?
Siv: In the initial development stages, 
pharmacometrics helps defining the dose 
to be used in the first pediatric studies, 
based on knowledge from adult studies or 
using PBPK models. Later on, the PK and 
exposure-response features in children can 
be characterized by using pharmacometrics: 
based on this information, appropriate 
doses can be established.   
Mats: Pharmacometrics is an excellent 
tool to integrate data from several sources 
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response to drug treatment are key when 
considering the extrapolation pathway.
Mats: Start in time and be clear about your 
assumption.
How is pediatric work being reviewed by 
regulatory agencies?
Siv: In Europe, the pediatric investigations 
plans (PIPs) are reviewed by the 
Pediatric Committee (PDCO). Also, quite 
commonly either national assessors with 
pharmacometric knowledge or the Modeling 
and Simulation Working Party are involved 
in the evaluation. The aim of the review 
at this stage is to ensure that appropriate 
extrapolation paths are considered and that 
reasonable studies are planned, and the 
companies are expected to comply with the 
agreed measures in the PIP.
Mats: There is a generally good 
communication between pharmaceutical 
companies and regulatory agencies 
throughout the pediatric program. For 
Europe, the strategy is described in the PIP, 
is agreed with regulatory agencies, and 
is then revisited throughout the program 
conducting regular discussions with the 
agencies. Likewise, the FDA provides 
specific recommendations regarding 
pediatric study plan applications.
Do you see any trends in the use of 
pharmacometrics in pediatric drug 
development today?
Siv: Its use is increasing, and I see more 
interest in using PBPK as well in predicting 
exposure in children.
Mats: I believe we are moving from pure PK 
exposure matching to models in which the 
disease, efficacy, and safety are considered 
altogether. 

to describe the PK and pharmacodynamic 
(PD) characteristics in children. With these 
tools, we can support our clients in designing 
efficient and informative study programs in 
pediatric populations.  
What data and input are needed?
Siv: Knowledge of adult PK and exposure-
response information is needed. Collection of 
PK data in children usually starts with older 
children and sequentially adds on for the 
younger ages. 
Mats: PK, efficacy, and safety data collected 
in adults are often used to establish the 
pharmacometric model in children. In the 
absence of these types of data, a PBPK 
model or a QSP model can be used, where 
physiological and disease-related aspects are 
considered.
What assumptions are often used?
Siv: Regarding PK, extrapolation from 
adult PK models down to 2 years assumes 
allometric scaling with body size for 
disposition parameters and, commonly, the 
same absorption characteristics, covariate 
effects, and inter-individual variability as 
in adults are assumed for the pediatric 
population. For younger children, also age-
dependent maturation of drug elimination  
needs to be considered. 
Mats: Some assumptions are clearly stated by 
regulatory agencies, for example in the FDA’s 
often cited decision tree (https://www.fda.
gov/science-research/pediatrics/pediatric-
science-and-research-activities)
What are your key recommendations 
regarding successful implementation of 
pediatric projects?
Siv: Knowledge on differences between adults 
and children in disease progression and 

If the disease in children is very similar to that in adults, then the 
dose in children can be selected to match the therapeutic drug 
exposure in adults. ” 



How do you expect pediatric drug 
development to evolve over the coming 
years?  
Siv: There is much focus on pediatric drug 
development lately and much has happened 
already. Hopefully, efficient planning and 
specific analysis tools/approaches (e.g. 
pharmacometrics) will be used to ensure 
safer and more efficacious drugs in children, 
with as low burden as possible on them.
Mats: We will probably see a further increased 
use of PBPK and QSP models in this field. 
Is there any difference in the support to large 
pharma company vs small biotech?
Siv: Small companies often welcome some 
more general strategic input in addition to all 
the other services we provide (i.e. planning, 
performing, reporting). 
Mats: Large pharma companies usually 
need support with dedicated tasks, such as 
performing the modeling and simulations 
strategy. Small biotech companies may, 
in addition, ask for support to set up 
the pediatric strategy and preparing the 
documents requested by the authorities. 
Can you provide some examples of how you 
now support clients with pediatric projects?
Siv: I am involved in one project on a large 
molecule: we are planning to perform studies 
for which a partial extrapolation from adults is 
intended to be used for children. 
Mats: I am currently involved in several 
programs in which the pediatric strategy is 
outlined and pharmacometrics supports 
the study design as well as the dose to be 
evaluated in children. 
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