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Background: Neoadjuvant pharmacodynamic studies facilitate rational decisions about which 
therapies should progress to phase 2/3 trials. CDK4/6 inhibitors are standard care in advanced breast 
cancer, but have poor efficacy in metastatic prostate cancer (PCa). In preclinical patient-derived 
prostate-tissue explants (PDEs), 22/30 (77%) PDEs showed >50% reduction in proliferation (Ki-67) 
with 500nM ribociclib compared to vehicle. We sought to evaluate the pharmacodynamic effects of the 
CDK4/6 inhibitor ribociclib, in high-risk non-metastatic hormone-sensitive PCa.  

Methods: In this open-label, window-of-opportunity trial, participants at 3 Australian sites awaiting 
radical prostatectomy (RP) were randomised 4:1 to treatment with or without ribociclib 400mg daily for 
21 days prior to RP. The primary endpoint was a 50% reduction in Ki-67 expression from pre-treatment 
biopsy to RP specimen. Immune cell changes in peripheral blood and tissue were also examined. 

Results: Between 2018 and 2022, 33 participants planned for radical prostatectomy (RP) were 
randomized to ribociclib 400mg daily for 21 days or control (24 evaluable for response).  The primary 
endpoint was met. When examining Ki-67, ≥50% reduction in Ki-67 was observed in 10/17 (58%) 



assigned ribociclib versus 2/7 (29%) assigned controls. Reduced E2F-1 expression (p=0.008) indicated 
on-target inhibition of CDK4/6 cell cycle progression.  

In a post-hoc exploratory analysis, an alternative Ki-67 scoring method, the “hotspot” method 
demonstrated ≥50% reduction in 5/17 (29%) assigned ribociclib versus 0/7 (0%) controls.  

When analysing circulating immune cells, there were significant reductions in CD1c dendritic cells 
(p=0.009), CD141 dendritic cells (p=0.009) and myeloid derived suppressor cells (p=0.012) following 
treatment with ribociclib compared with controls. At a cancer tissue level, in the tumour as a whole, 
ribociclib treatment resulted in fewer cytotoxic T cells (p=0.049), and MHC class I high expressing 
CD3+ cells (p=0.028) compared to those on the control arm, indicating an immune tolerant phenotype. 
We explored differences in immune infiltrates between the peak proliferative areas and the cancer 
globally. There was a less pronounced reduction in B cells and macrophages in the lower proliferative 
areas, compared to the peak Ki-67 areas. There was no difference in the M1:M2 ratio.  

Conclusions: The LEEP trial met the primary endpoint with more frequent ≥50% reductions in Ki-67 
after ribociclib treatment. There were less changes in Ki-67 hotspots leading to the hypothesis that the 
Ki-67 proliferative hotspots are less responsive to CDK4/6 inhibitors. Ribociclib treatment was associated 
with an immune-tolerant tissue phenotype, with a more pronounced immune-resistant phenotype 
within the peak Ki-67 ribociclib resistant areas. This differential immune cell infiltrate provides a 
hypothesis for the heterogeneous response within the tumour to ribociclib, and suggests that the 
tumour immune microenvironment in PCa may be contributing to the disappointing results in advanced 
PCa.  
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