Physiologically Based Pharmacokinetic Modeling to Predict Human Starting Dose and Pharmacokinetics for Rocbrutinib 
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Introduction. Rocbrutinib is a highly active and highly selective inhibitor of Bruton’s tyrosine kinase. However, the pharmacokinetic (PK) characteristics in Chinese healthy subjects remain unclear.
Aims. The objectives of this study were to support starting dose selection of rocbrutinib and to predict its exposure for phase I clinical trials in Chinese healthy subjects.

Methods. We characterized key parameters for extrapolation and its preclinical PK in mice and beagle dogs. To confirm the maximum recommended starting dose (MRSD) in humans, no observed adverse effect level (NOAEL) dose method based on body surface area, NOAEL exposure method based on a physiologically based pharmacokinetic (PBPK) model, minimum effective dose method based on the PBPK model were employed. The PBPK model was developed to predict plasma concentrations at different doses and validated using clinical trial data. Gastrointestinal absorption and brain tissue concentrations were also predicted.

Results. The predicted MRSD values by the NOAEL dose method, NOAEL exposure method, and minimum effective dose method were 48.7 mg, 9.8 mg, and 10.5 mg, respectively. Considering that the smallest available tablet strength is 12.5 mg per tablet, a starting dose of 12.5 mg was selected for the clinical trial. Predicted plasma concentration–time profiles agreed well with observed animal and human data at 12.5, 25, 50, and 75 mg. Gastrointestinal absorption predictions showed the highest absorption in the ascending colon in mice and dogs, and in jejunum 1 in humans. Brain tissue concentrations supported potential central nervous system exposure of rocbrutinib.
Discussion.The model provides valuable knowledge for dose selection and PK simulation during new drug development.

