Optimizing rivaroxaban dosing in hepatic and renal impairment via PBPK-PD virtual trial
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Introduction. Balancing the efficacy and safety of rivaroxaban for stroke prevention in atrial fibrillation is complicated by organ impairment and drug-drug interactions. Current guidelines lack specific dosing recommendations for these scenarios, primarily due to a lack of direct clinical trial evidence in these populations.
Aims. An integrated PBPK-pharmacodynamic (PBPK-PD) model was developed to simulate the effects of rivaroxaban in virtual patient populations.Through simulations across varying degrees of hepatic and renal impairment and diverse drug-drug interaction scenarios, this framework is particularly designed to provide quantitative, individualized dosing recommendations for complex clinical situations not explicitly addressed by current guidelines.
Methods. This was a virtual clinical study employing a PBPK-PD model. Virtual patient cohorts were generated to represent healthy individuals and patients with six distinct clinical conditions. Simulated daily oral doses of rivaroxaban (5 mg to 30 mg) in virtual patient cohorts to determine optimal dosing regimens. Key outcomes included plasma concentration and Factor Xa inhibition. An optimal dose aligned with the therapeutic window (25th-75th percentile) for healthy subjects receiving a 20 mg daily dose.
Results. The validated model provided a mechanistic basis for established dose adjustments, such as the 15 mg qd dose for moderate renal impairment, and suggested no dose change for Child-Pugh A. It identified 10 mg qd as optimal for Child-Pugh B and 7.5 mg qd for moderate renal impairment with the CYP3A4 inhibitor co-administration. Conversely, a 30 mg qd dose was proposed for mild hepatic impairment with a strong CYP3A4 inducer. For severe renal failure, the model confirmed that no dose could safely achieve therapeutic targets, highlighting significant risks.
Discussion. By integrating drug exposure and response, this PBPK-PD modeling framework provides an aided decision-support tool for optimizing rivaroxaban doses in challenging clinical scenarios. 
