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Context

Reference(s)

The Weibull absorption model was used to describe the oral absorption of 

abemaciclib and its formation of metabolites across multiple clinical 

studies. 

• Development dataset: Absolute bioavailability study (NCT02327143) in 

10 subjects, based on a semi-simultaneous study of oral dose of 

Abemaciclib followed by intravenous administration of 13C-Abemaciclib,  

6h later. 

• Validation dataset: Single-dose data of an induction study 

(NCT02256267) in 24 subjects and a food effect study (NCT02482935) in 

30 subjects with fasted and fed states. A total of 4728 plasma 

concentrations were used for model development and validation.

• Deconvolution -  the input rate and percentage of the dose were derived 

using the algorithm developed by Veng-Pedersen [3] over time.

• Absorption - a finite absorption time was defined as 50 hours, meaning 

that 95% of the dose was absorbed for each subject in the study (n = 10).

• Fraction metabolised (fm): A PBPK model was developed in parallel to 

refine the fm parameters. The obtained parameter values and their 

variabilities were fixed in the popPK model.

• Modelling - a Weibull function was used to describe the input rate in the 

popPK model (Figure 2) and combined with a three-compartment 

disposition model.
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Estimated Parameter Estimates

Figure 2. PopPK model structure

Figure 3. PopPK model VPCs of A) oral parent, B) I.V parent, C) M2 

metabolite and D) M20 metabolite 

Solid blue lines - 5th median, median and 95th percentiles of the observed concentrations 

Red shaded area - 95% confidence interval around the median

Blue shaded areas - 95% confidence interval around 5th and 95th simulated intervals. 

Figure 4. Model Validation: Parent-metabolite simulated (lines) and 

observed plasma concentrations data (dots: mean, error bars: standard 

deviation) for A) fasted and B) high-fat meal conditions. 

• The goodness-of-fit (GOF) using visual predictive check (VPC) showed 

adequate description of the data by the model, and parameters were 

well estimated. Overall, the model adequately described the absorption 

phase and the metabolite formation (Figure 3). 

Conclusion

F: Bioavailability, V: Volume of distribution, Q: Intercomparmental clearance, CL: Clearance, FH:

fraction escaping the liver metabolism

• Abemaciclib is an orally administered anti-cancerous drug that produces 

two active metabolites, M2 and M20, contributing to over 10% of the 

abemaciclib-related exposure.

• The drug showed complex absorption, described by a number of complex 

absorption models in the literature, with mixed results [1,2].

Objectives

• Explore the abemaciclib absorption with a deconvolution method

• Develop a popPK model to describe parent-metabolite exposure after a 

single dose
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