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Assessing Systemic Drug Exposure in Repeated Dose Toxicity 
Studies in the Case of Complete and Incomplete Sampling 

Martin Wolfsegger 

 

The presentation will provide an introduction to toxicokinetics, which is a regulatory 
requirement in the drug development process, with a focus on repeated dose toxicity studies 
which are performed to characterize the toxicological profile of a test compound following 
repeated administrations. The findings and interpretations from these systemic exposure 
studies in animals are essential for designing subsequent studies and evaluating the safety of 
the test item for humans. Blood samples for assessment of systemic exposure are usually 
collected on day one and at the end of the study with multiple dosings of the compound in 
between. Restrictions in blood volume often require an incomplete sampling design, in which 
each animal contributes sample measurements at some but not all time points. An estimator 
and a corresponding confidence interval for the ratio of the area under the concentration 
versus time curves (AUCs) will be presented to quantify the difference in exposure between 
first and repeated administration that is applicable in such sparse sampling designs as well as 
in complete data situations. Asymptotic and simulated statistical properties of the proposed 
estimator, which incorporates the dependencies of measurements between first and repeated 
dosings as well as the dependency inherent in repeated sampling for each dosing, will be 
presented.  

  

  

  

 


