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Background: Contemporary intermediate-risk prostate cancer (IR PCa) classifications rely on digital
rectal examination and omit MRI-defined disease extent or PSA density, despite the routine availability of
both. This project evaluates whether MRI-defined local disease extent and PSA density provide prognostic
information beyond established risk stratification for distant metastasis (DM) and biochemical recurrence
(BCR) among men with IR PCa.

Methods: We conducted a A multi-site, single institution retrospective study including 1,425 men with

CT1-2, Grade Group (GG) 2-3, PSA <20, staging MRI, and who were treated with dose-escalated



radiotherapy between 1998-2020 with median follow-up 7 years. Composite Radiographic Risk (CRR)
stratified as high (definite ECE or SVI), intermediate (possible/probable findings), or low. PSA density
incorporated into three tiers: high PSA (>10ng/mL) and high density (>0.15ng/mL/cc), low PSA and high
density, and low density. DM, BCR, and overall survival (OS) assessed with Fine-Gray competing risk
regression for associations. Risk prediction models using different risk features assessed using AUC and

Brier Scores. Data analysis completed July 2026.

Results: This cohort had median PSA density 0.20 (IQR 0.14-0.30), with 16% and 35% CRR high and
intermediate respectively. Ten-year OS, DM, and BCR were 76%, 9%, and 21% respectively. Percent
core involvement was significantly associated with DM and BCR on UVA. There was no significant
difference (AUC p=0.41, Brier p=0.42) between percentage core involvement as binary (>=50% vs
<50%) and every 10% (e.g. 0-10% vs 10-20% vs 20-30%, etc.). On MVA with standard variables, GG,
absolute PSA, core percentage, and ADT were significantly associated with DM. When incorporating CRR
and PSA density tiers, GG, ADT, CRR, and PSA density tiers were associated with DM and BCR but core
percentage was not. The only significant association with OS was GG. The MVA with CRR and PSA density

tiers had the lowest Brier score for DM and BCR.

Conclusions: MRI-derived CRR and PSA density tiers were independently associated with DM and BCR.
After incorporating MRI-informed features, percentage core involvement was no longer independently
associated with outcomes, supporting reassessment of core-based intermediate-risk classification and

prospective validation of MRI-informed prognostic models.



