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A first-in-human, phase I pharmacodynamic (PD) and pharmacokinetic (PK) study of BNC105P, a novel vascular disrupting agent (VDA) and inhibitor of cancer cell proliferation. 
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Abstract Text:

Background: BNC105P is a novel agent which inhibits tubulin polymerization and acts as a VDA. BNC105P is a phosphorylated parent compound which rapidly converts to the active agent BNC105. BNC105 exhibits 100-fold specificity for activated endothelial cells (cf. quiescent). Methods: BNC105P was administered IV over 10 min on day 1 and 8 every 21 days to patients (pts) with advanced solid tumors. PD effects were evaluated using DCE-MRI (detection of blood flow and vascular permeability) with two baseline and two post dose assessments (3-6, 24h). In addition, a novel assay for detection of tubulin polymerization in PBMCs was developed as a biomarker of BNC105 on-target action. Furthermore, the effects of BNC105 on the levels of VEGF, PAI-1, and cytokeratin 18 were measured. Response by RECIST was determined at the end of cycle 2. Results: 21 pts (13M; 8F; median 60 yr) were enrolled on six dose levels (2.1, 4.2, 8.4, 12.6, 16, 18.9 mg/m2). Stable disease (SD) was observed in 4 pts, including one pt with mesothelioma (progression at entry) with SD up to week 22 (8.4 mg/m2), one pt at 12.6 mg/m2 and 2 at 16 mg/m2. One pt in the 16 mg/m2 cohort demonstrated significant Ktrans decline at 24h (-42%). At the highest (18.9 mg/m2) dose cohort, DCE-MRI demonstrated significant declines in tumor Ktrans (mean change -39%, range -14 to -60%) at 24h post dosing. Levels of polymerized tubulin detected in PBMCs decreased by >80% from 1h to 7h post dosing (cycle 1), reflecting the on-target activity of BNC105. Changes in blood borne biomarkers were seen at doses >8.4 mg/m2. PK data of BNC105 indicated a generally linear increase in plasma AUC levels and plasma half life of <0.5h. DLTs at 18.9 mg/m2 included one episode of Gr 3 elevated LFT (ALT) and one episode of Gr 4 N-STEMI (observed in an 83 yr old pt exhibiting an AUC >4 times higher than other pts in this cohort). BNC105P was well tolerated without any DLTs at doses below 18.9 mg/m2. Conclusions: Stable disease was observed in 4 pts dosed at 8.4 mg/m2 or higher. Both DCE-MRI and PBMC-polymerized tubulin content confirm that pharmacodynamically active doses have been achieved and correlate well with plasma exposure. The MTD was identified as 16 mg/m2. 

