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Seminar Abstract by professor Tilley:

Endocrine therapies that target the estrogen receptor (ER) are the cornerstone of treatment for ER+ breast cancer, but
treatment-resistant, metastatic disease develops in ~30% of cases and causes >60% of breast cancer related deaths.
These endocrine therapy-resistant breast cancers almost invariably remain dependent on ER, so research and drug
development has largely remained focused on achieving more effective elimination of ER signalling, most recently via
drugs that degrade ER (selective ER degraders, SERDs). Our laboratory has been investigating the stimulation of other
sex hormone receptors as an alternative endocrine therapeutic strategy to treat ER+ breast cancers. Historically,
treatment with androgenic (testosterone propionate, fluoxymesterone) or progestogenic (medroxy-progesterone
acetate, megestrol) drugs was associated with disease regression in up to 30% of patients with advanced breast cancer
in the absence of knowing the sex hormone receptor status of the tumour or a biomarker of response. Despite the
clinical benefit of these alternative endocrine approaches, such therapies were discontinued with the advent of anti-
estrogenic drugs in the 1980’s, in particular tamoxifen and later, aromatase inhibitors (AIs).

Using contemporary pre-clinical models, we have established that both the androgen receptor (AR) and progesterone
receptor (PR) can function as tumour suppressors in ER+ breast cancer (Hickey et al, Nature Medicine 2021; Mohammed
et al, Nature 2015). These preclinical studies have been validated by recent clinical studies demonstrating that agonist
activation of either the AR or PR has efficacy in women with ER+ breast cancer. Selective AR modulators (SARMs) have
a high specificity for binding to AR, act in a tissue-selective manner, and do not cause virilising effects in women.
Enobosarm (GTx-024) is a non-steroidal SARM that durably inhibits in-vivo growth of ER+ breast cancer (Hickey et al,
Nature Medicine 2021). We recently reported (Palmieri et al, Lancet Oncology 2024) that enobosarm has anti-tumour
activity in patients with ER+, HER- negative advanced breast cancer, indicating that AR activation can result in clinical
benefit, and supporting further clinical investigation of selective AR activation strategies. Additionally, Burrell et al
(SABCS, 2023) reported the clinical activity of megestrol, a PR agonist, in early-stage ER+ breast cancer. In the latter
study, megestrol enhanced the antitumor effect of an AI, and alleviated hot flashes associated with AI treatment.

Our most recent preclinical studies indicate that AR agonism is effective in the context of disease sensitive to or resistant
to standard-of-care endocrine therapies, with or without inhibition of cyclin-dependent kinase (CDK) 4/6. We have also
found that a viable surrogate biomarker of hormonal therapy in the breast, namely background parenchymal
enhancement (BPE), can be significantly reduced by AR agonism with a female-tailored dose of testosterone, whilst
having very good tolerability. This finding paves the way for a trial to test AR agonism as a primary preventative strategy
for breast cancer.

In this seminar, I will discuss the above-mentioned findings and our recent work to further elucidate the mechanisms of
AR and PR mediated tumour suppression in ER+ breast cancer.
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