Cancer detection rate and grade shift in PCPT are reflections of finasteride-induced changes in prostate volume and tumor shrinkage: results of a mathematical modeling study.  
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Topic: Prostate cancer, detection and screening
Introduction and Objectives: In the Prostate Cancer Prevention Trial (PCPT), finasteride, a type 2 5-reductase inhibitor, reduced the incidence of prostate cancer by 25%, but increased the detection of high-grade cancers by 25%. In order to predict the extent to which these results could be explained by a finasteride-induced reduction in prostate volume (PV), and to determine the bias that might be expected in the REDUCE trial with the dual 5-reductase inhibitor dutasteride, we developed a mathematical model that incorporates number and location of cores, prostate-specific antigen (PSA), peripheral and transition zone volumes, and cancer volume. 

Methods:  Key assumptions on each of these parameters were derived from data in the literature.  Relevant data from PCPT were the use of 6-core peripheral zone biopsies in 81% of men, a mean PV of 33.6 cc in the placebo group and a 24% PV reduction with finasteride.  In REDUCE, all men have 10 core biopsies, a mean baseline PV of 46 cc (a function of the 2.5 ng/ml minimum for PSA), and an assumed reduction in PV of 25% with dutasteride (the study is ongoing). 

Results:  Cancer detection increases with cancer volume and number of cores, and decreases with increasing PV.  For the PCPT trial, assuming a 1 cc total tumor volume divided among 4 primary tumors, a PV of 30 cc, 6-core biopsies and a 25% reduction in PV with finasteride, the predicted increase in cancer detection due to the change in PV is 20%.  This compares well with the observed 25% increase in high-grade tumors with finasteride, and assumes that finasteride has no effect on the volume of high-grade tumors.  Additionally, the model predicts that for the observed 25% overall reduction in tumor detection, mean tumor volume would need to be at least 50% lower in the finasteride arm.  For the REDUCE trial, assuming a PV of 40–50 cc, 10-core biopsies and a 25% reduction in PV with dutasteride, a 14–20% increase in tumor detection is predicted (depending on the location of the tumors and the biopsy cores).  The increased PV in REDUCE is offset by the increased number of cores.

Conclusion:  The mathematical model supports the hypothesis that the increase in high-grade cancer in PCPT can be explained by a finasteride-induced reduction in PV, and is therefore an artifact.  A similar bias can be expected in the dutasteride REDUCE trial with the effect of the greater number of cores counterbalancing the larger PV.  

