Abiraterone metabolism in castration resistant prostate cancer
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Background

Castration resistant prostate cancer (CRPC) is lethal and abiraterone is an FDA-approved drug for CRPC
treatment. However, patients have different response in clinic with one third of the patients showing
primary resistance to abiraterone. A predictable biomarker is required to distinguish the primary resistant
patients for personalized treatment. The structure of abiraterone is similar to that of androgen precursor,
dehydroepiandrosterone (DHEA). We hypothesize that abiraterone could have a similar metabolic
pathway like the androgens and the metabolism of abiraterone might correlate with its clinical response.

Methods

To test this hypothesis, we use mass spectrometry (MS) to detect abiraterone metabolites in patients.
HPLC is used to test the function of the metabolites on steroidogenic enzymes. Xenograft in mouse model
is used to investigate the function of the metabolites in vivo.

Results

We found that abiraterone is catalyzed by the steroidogenic enzymes to generate delta 4-Abi (D4A), 5a-
Abi and other 5 other metabolites in abiraterone treated patients. The metabolite, D4A, inhibits multiple
steroidogenic enzymes and antagonizes AR directly, thus suppresses AR signaling and xenograft
progression more potently than abiraterone. However another metabolite, 5a-Abi, activates AR directly
and promotes xenograft growth. The conversion from D4A to 5a-Abi relies on steroid-5a-reductase
(SRD5A) which is up-regulated in long term abiraterone treated cell lines. To inhibit the conversion from
D4A to 5a-Abi, we combined dutasteride, an inhibitor of SRD5A, together with abiraterone. We found
that the addition of dutasteride significantly increases D4A concentration and decreases 5a-Abi
concentration in both cell lines and patients, which may benefit the patients in clinic.

Conclusions



Together, we unveiled a novel androgen-like metabolic pathway of abiraterone. Steroidogenic enzymes
are involved in this metabolic pathway. Dutasteride, the inhibitor of SRD5A could redirect the metabolism
of abiraterone and might enhance the clinical response of abiraterone in patients.
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