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Chapter 7  
 

Optimisation of first clinical studies in 
special populations – summary 
conclusions and perspectives 
 

Introduction 
Special populations represent groups of patients that respond differently to drug treatment as a 
result of a variety of genetic, (patho-)physiological and/or environmental factors. To support dose 
labelling, drug regulators require dedicated clinical studies in special populations. Frequently, these 
clinical studies in special populations are studies into the pharmacokinetics (PK), of which the results 
are then be used to extrapolate efficacy and safety data from pivotal study populations into special 
populations. The conduct and analysis of these clinical PK studies is difficult due to practical and 
ethical barriers which often lead to small sample sizes and sparse data, and is further complicated by 
the inherent heterogeneity of these patient groups. In this thesis, the concept of semi-physiological 
PK modelling is introduced as an alternative approach to obtain the critical knowledge needed for 
optimisation of the design and the analysis of the clinical studies in special populations. 

In the context of drug development, the application of model-based approaches is widely used for 
the prediction of (variation) in PK. Traditionally used model-based approaches include 
compartmental PK modelling and physiologically-based PK (PBPK) modelling. These modelling 
approaches have distinctly different strengths and weaknesses. Table 7.1 summarises the pertinent 
properties of these approaches.  

Table 7.1  Properties, advantages and limitations of compartmental and PBPK models for prediction of variation in PK in 
children and other special populations 

Compartmental PK models Physiologically-based PK models 

Data-driven descriptive approach Knowledge-driven, mechanistic approach 

Description of inter-individual variation on the basis of 
co-variates with limited possibilities for extrapolation 
beyond the observed range  

Physiological approach to describe and explain 
variation enabling extrapolation outside observed 
range 

Statistical basis  enables  the application of optimal 
design and population data-analysis techniques 

Model complexity limits  the application for optimal 
design and population-analysis techniques 

Has been used successfully in combination with 
allometric scaling to predict exposure in healthy 
children (>5 years) to account for differences in size 1,2.  

Can in principle be used to predict exposure in children 
of all ages 3–8 

Has not been evaluated in combination with allometric 
scaling to predict exposure in healthy children (<5 


