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A Physiologically-based pharmacokinetic model adequately predicted the human pharmacokinetic
profiles of YH4808, a novel potassium-competitive acid blocker, to treat gastric acid related diseases

Hyun A Lee, Yuchae Jung, Yoomin Jeon, Siun Kim and Howard Lee
Seoul National University College of Medicine and Hospital, Korea

H4808 is a highly potent, selective and reversible potassium-competitive acid blocker on H+/K+-ATPase under

development for the treatment of gastric acid related diseases. The objectives of this study were to develop a human PBPK
model optimized by human pharmacokinetic (PK) data, to predict the PK profiles of YH4808 using the PBPK model in various
settings and to mechanistically understand the main factor of clinically observed nonlinear PK of YH4808 by exploring various
drug-drug interactions (DDIs). A PBPK model was developed using SimCYP® based on the physicochemical properties,
preclinical in vitro and clinical data of YH4808 (Figure 1), which was further refined using human plasma concentrations
obtained from a single-dose ascending phaseI clinical trial of YH4808. The absorption of YH4808 was described by the advanced
dissolution, absorption and metabolism model. The Vmax and Km values for each CYP isozyme involved in the metabolism of
YHA4808 were determined from the in vitro Ki values using a graphical method (GraphPad Prism7, GraphPad Software, Inc.,
USA). The DDI potential for YH4808 with other co-administered drugs was predicted using the PBPK model by calculating
the geometric mean ratio of the model-predicted and observed for the area under the concentration-time curve (AUC). The
PBPK model adequately predicted the observed concentrations of YH4808 after a single and repeated oral administration at
100 mg (Figure 1 (b), Figure 2 (a)). However, the simulated plasma concentration profiles after repeated oral administration at
200 and 400 mg were not in line with the observed concentrations, particularly toward the terminal phase, showing some sort
of non-linear accumulation (Figure 2 (b) & (c)). The PBPK model-based simulated AUC of YH4808 increased by 2.08-2.90
times when co-administered with phenacetin, mephenytoin and dextromethorphan, respectively, suggesting the metabolism
of YH4808 may involve CYP1A2, 2C19 and 2D6, which was confirmed by in vitro DDI studies. These metabolic pathways
can be saturated at a higher dose of YH4808 at >200 mg, resulting in a non-linear PK profile. A PBPK model adequately
predicted observed concentrations of YH4808 in humans after a single and repeated oral administration. The saturation of
liver metabolism by CYP1A2, 2C19 and 2D6 appears to be associated with the nonlinear PK characteristics of YH4808 after
multiple oral administration. The PBPK model can be used to predict the PK profiles of YH4808 in various clinical settings.
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