Intratumoral drug metabolism: does it affect anti-cancer drug efficacy?
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Introduction. Breast cancer (BCa) is heterogenous disease with a wide range of treatment modalities. Hormone receptor positive (HR+) BCa is commonly treated with tamoxifen while triple negative breast cancer (TNBC) and some advanced HR+ BCa may be treated with chemotherapies including taxanes and anthracyclines. BCa cells express a variety of ADME factors including drug metabolic enzymes (DMEs) that may impact intratumoral drug disposition; this idea is supported by clinical associations between intratumoral expression of some DMEs and drug-specific outcomes. However, local metabolism is often overlooked as contributor to drug efficacy. Here we tested the hypothesis that expression of UDP-glucuronosyltransferases (UGTs) within BCa cells is a determinant of drug efficacy.
Aims. To define the roles of UGT2B7 and UGT2B15 in modulating anticancer drug responses in breast cancer models.
Methods. HR+ BCa and TNBC cell lines were generated that over-express fluorescently-tagged UGTs. Drug metabolism was measured via UPLC-MS based glucuronidation assays. Drug resistance was assessed by measuring cell proliferation and survival in 2D and 3D models including long term cell-competition assays.
Results. Elevated UGT2B7 expression increased clearance of epirubicin (EPI) and induced drug-resistance in HR+ BCa and TNBC lines. Elevated UGT2B15 expression increased resistance of HR+ BCa cells to active tamoxifen (TAM) metabolite 4-OH-tamoxifen (4OHTAM). Moreover, TAM was found to be a potent inhibitor of UGT2B7-mediated EPI glucuronidation (Ki ~ 2μmolar), revealing a new UGT2B7-mediated drug-drug interaction (DDI) between TAM and EPI. Co-treatment studies suggested that TAM can act as a pharmacoenhancer by increasing intratumoural EPI exposure. Analysis of public clinical datasets revealed that higher intratumoural UGT2B15 expression is associated with poorer-TAM-specific survival, while patients co-administered EPI and TAM may have reduced risk of relapse [1].
Discussion. These findings suggest that intratumoral UGTs control local anti-cancer drug exposure and efficacy. Altering ADME gene expression may be an adaptive response of cancer cells to treatment, and may facilitate the evolution of tumour drug resistance. Moreover, beneficial DDIs that enhance local exposure could be investigated as a strategy to enhance outcomes, particularly with drugs that have a low risk of toxicity, such as TAM. 
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