Pharmacokinetics of Regorafenib and Temozolomide, alone or combined: a Phase-I study
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Introduction. Glioblastoma is a highly prevalent brain tumour with involvement of tyrosine kinases, VEGFR, FGFR, and PDGFR. Temozolomide (TMZ) is a standard choice for glioblastoma, but combination with Regorafenib (REG), a specific inhibitor of the abovementioned pathways, could improve patients’ survival.
Aims. The REGOMA-2 phase-1 study explores safety, the maximum tolerated dose (MTD) and PK of the combination of REG to standard TMZ treatment during adjuvant/maintenance phase (cohort A).
Methods. Nine patients with MGMT-methylated, IDH wild-type glioblastoma were enrolled, were administered with TMZ oral 150 mg/m2 qd dose and either 80, 120 or 160 mg of concomitant REG. AUCs of REG (with M2 and M5 metabolites) and TMZ were evaluated at 12 time points for REG and 6 for TMZ. PK of REG were determined at cycle 1, the day before adding TMZ, and after a 5-day washout period, at cycle 2 with TMZ, respectively. TMZ PK was studied at cycle 2, the day before (day-1) and after (day +1) adding REG. Quantification was performed through validated LC-MSMS methods and differences in the drug exposure were determined as geometric mean ratios (GMR), with 90% CI.
Results. REG concentrations in absence and in presence of TMZ across all dosages (80, 120 and 160 mg) showed a significant reduction (P=0.038) in the AUCs, with a GMR of 80% (CI90 64 – 98%), highlighting a weak PK interaction. Despite this, no significant differences were observed for REG-M2 AUC0-24, with GMR of 92% (CI90 54% - 156%), while M5 AUC0-24 at cycle 2 resulted strongly increased, due to residual concentrations from cycle 1 (insufficient washout) with a GMR of 618% (CI90 249% - 1534%). TMZ AUC0-6 resulted slightly decreased in presence of REG, with a GMR of 86% (CI90 79% - 92%): nevertheless, it seemed related to a slightly delayed Cmax, so the AUC0-24 is most probably not significantly different. No dose limiting toxicity was observed in Cohort A, while the MTD was 120 mg in Cohort B.
Discussion. A very slight reduction in REG and TMZ concentrations were observed in case of coadministration, without any expected additional impact on efficacy or toxicity.
