Population pharmacokinetics of riociguat in patients with chronic thromboembolic pulmonary hypertension 
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Introduction. Chronic thromboembolic pulmonary hypertension (CTEPH) is a rare disease characterized by persistent obstruction of the pulmonary arteries, leading to increased pulmonary vascular resistance. Riociguat is an established pharmacological treatment for patients with CTEPH. However, currently available pharmacokinetic (PK) information for riociguat is mainly derived from international clinical trials and may not adequately reflect real-world clinical practice, particularly in Japanese patients. Population pharmacokinetic (PPK) analysis enables the characterization of PK properties using sparse concentration data obtained from multiple individuals. 
Aims. The aim of this study was to develop a PPK model for riociguat in Japanese patients with CTEPH in real-world clinical settings and to identify factors influencing its PK characteristics.
Methods. A PPK analysis was conducted using plasma riociguat concentration data from 22 Japanese patients with CTEPH who received riociguat therapy combined with balloon pulmonary angioplasty (BPA). Plasma concentrations were measured before and after BPA, with a total of 344 concentration–time data points. Nonlinear mixed-effects modeling was applied to characterize the pharmacokinetics of riociguat. Apparent clearance (CL/F) and apparent volume of distribution (Vd/F) were estimated, and potential covariates influencing these parameters were evaluated.
Results. The PK of riociguat was adequately described by a one-compartment model with first-order absorption. The estimated population mean values (95% confidence intervals) were 82.4 L (17.3–147.5) for Vd/F and 2.14 L/h (1.72–2.56) for CL/F. Interindividual variability was estimated at 66.8% for Vd/F and 44.7% for CL/F. Covariate analysis identified N-terminal pro–B-type natriuretic peptide (NT-proBNP) as a significant covariate affecting Vd/F. Diagnostic plots, visual predictive checks, and bootstrap analyses demonstrated good model adequacy and robustness.
Discussion. A PPK model for riociguat was developed in Japanese patients with CTEPH in a real-world clinical setting. This model characterized pharmacokinetic parameters and their variability, identifying NT-proBNP as a potential covariate contributing to interindividual variability in the population.
