Therapeutic drug monitoring-based dosing of Sunitinib in mRCC: a randomized controlled trial
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Introduction. Sunitinib, a multi-targeted tyrosine kinase inhibitor, is a standard first-line treatment for metastatic renal cell carcinoma (mRCC). 

Aims. We evaluated whether TDM-guided dosing of sunitinib improves treatment outcomes compared to conventional dosing in mRCC patients.

Methods. This randomized, controlled trial enrolled patients with mRCC and randomized them in a 1:1 ratio to receive sunitinib (50 mg/day) either with TDM-guided dosing or conventional dosing based on observed toxicity. In both arms, total trough levels (TTL) of sunitinib were measured between days 10–14 of cycle 1 and in subsequent cycles whenever dose adjustments were indicated to maintain drug exposure within the therapeutic range of 60–100 ng/mL. The primary endpoint was progression-free survival (PFS), while the key secondary endpoint was the incidence of grade ≥3 adverse events. 
Results. A total of 125 patients were enrolled, with 64 and 61 patients randomized to the conventional and TDM arms, respectively. TTL in cycle 1 were comparable between the arms (142 ng/mL vs. 145 ng/mL), but by cycle 4, median TTL of sunitinib decreased to 84 ng/mL in the TDM arm, reflecting dose adjustments, while in conventional arm it was 124 ng/mL (Fig A,B). The median PFS was 14.9 vs 14.7 months in the conventional arm and TDM arm (HR = 1.0, 95% CI: 0.669–1.493) respectively, with no significant difference observed. Notably, Grade ≥3 adverse events were markedly lower in the TDM arm (16.6%) compared to the conventional arm (49.2%).
 Discussion. These findings suggest that while TDM did not significantly impact PFS, it markedly reduced the incidence of Grade ≥3 adverse events, supporting its potential for promoting individualized dosing strategies specifically for TKIs that improve patient safety and overall treatment tolerability.

