Differential effects of hormone therapies for advanced prostate cancer on cardiovascular health 
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Introduction: The standard-of-care for advanced prostate cancer is continuous suppression of androgen receptor (AR) signaling using androgen deprivation therapy (ADT) combined with AR signaling inhibitors (ARSI). While effective, this approach often leads to treatment resistance and cardiovascular disease. We hypothesize that newer hormone therapies, such as bipolar androgen therapy (BAT), which uses cycles of high-dose testosterone instead of constant hormone suppression, may pose fewer risks to cardiovascular health compared to the standard treatment. 
Aims: To determine the impact of standard-of-care versus BAT on cardiovascular and kidney health.
Methods: Male C57Bl/6 mice were randomised to 1 of 5 groups: intact, intact with testosterone (eugonadal model (intact+T)), 3) castrated (ADT model), 4) castrated with enzalutamide (ARSI model) or 5) castration plus BAT. Two cohorts were studied over 6 weeks: cohort 1 underwent continuous mean arterial pressure (MAP) monitoring via radiotelemetry; cohort 2 was assessed for cardiac (echocardiography) and kidney (transcutaneous measurement of glomerular filtration rate (GFR)) function, body composition (DEXA scan) and proteinuria pre- and post-treatment. Blood and tissues were collected to evaluate hormone levels, cardiometabolic markers and end-organ damage.
Results: MAP remained stable in the intact and intact+T groups. Castration, with or without BAT, significantly reduced MAP from weeks 2 to 6, while castration+ARSI increased MAP by 15 mmHg in the final week of treatment. Castration alone did not impair cardiac function. However, when combined with ARSI, it led to mild cardiac disfunction, reflected by a reduction in global longitudinal strain (-17.1±1.3 vs -15.2±0.7; P=0.05) and an increase in myocardial performance index (0.45±0.05 vs 0.60±0.03; P=0.002). These adverse effects were abrogated by BAT. Proteinuria was 1.6±0.4. 1.9±0.2 and 2.4±0.5 mg/24h in the intact, intact+T and castration+BAT groups, respectively. Castration alone and in combination with ARSI significantly reduced proteinuria to 0.4±0.1 mg/24h in both groups (P=0.02 versus intact+T). No significant differences in GFR were detected between the groups. 
Discussion: This study confirms that BAT has distinct impacts on cardiovascular health compared to standard-of-care, warranting further investigation into the implications for overall cardiovascular health. 
