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Prostate Cancer in 2022

Aspirational Goals

• Treat only those cancers that have 

metastatic or lethal potential

• Put everyone else on Active Surveillance



Cancer is a genetic disease

UC Berkley News, www.news.berkley.edu, July 26, 2011

NORMAL CANCER



Arora & Barbieri et al, Curr Oncol Rep 20:58, 2018

Molecular Taxonomy of Prostate Cancer 



Think Biology, Not Histology

Histology is informative about biology, 

but does not tell the whole story

Ditto for MRI
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Erickson et al., Nature 608:360, 2022

Conclusion: Genomic changes (CNV) and gene expression changes characteristic of the 

nearby cancer are present in histologically benign appearing tissue
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Low vol GG1

GG3 & above

Cribriform & Intraductal

Useful

High vol GG1

Low vol GG2

Less Useful

Sweet spot for “genomic” testing 

~20% improvement in ability to 

predict for adverse pathology



What is Adverse Pathology?

Gleason score 4 + 3  (Grade group 3)

Disease outside the prostate (non-organ confined)

• Extraprostatic extension

• SV invasion

• Node +

Generally speaking these features exclude a patient from active 

surveillance, whether 

• Present at initial evaluation

• Progress to this while on surveillance



Impact of Adverse Pathology on Long Term 

Outcomes

AUA Low and Intermediate Risk

Brooks, JCO Precison Oncology, 2021

Prostate Cancer Specific MortalityDistant Metastasis



Which is Better in Predicting Adverse 

Pathology in Men on AS?

Adverse pathology = Gl > 4+3 or higher, disease outside the prostate

MRI or Gene Expression Profiling?

J Urol 2018

UCSF
(Oncotype)

UCLA
(Oncotype)

Gene expression profiling

Gene expression profiling

Gene expression profiling

YALE
(Decipher)



MRI GENOMICS



The Problem of Undersampling

Biopsy undersampling

– Was the highest grade 

tumor sampled?

• Tools to address this

- MRI guided biopsy

Biological undersampling

– What's the true biologic 

potential of the tumor in 

the prostate?

• Tools to address this

- Genomic tests



Limitations of Genomic Testing 

Genomics could  be wrong if the prostate has clonally distinct 

tumors that  are geographically separated

Cooper et al, Nature Genet 47, 367, 2015

Salami et al, JCI Insight (epub Nov 2018)

Genomics always

correct

Genomics usually 

correct

Genomics potentially 

wrong



AUC = 0.824 AUC = 0.822

DM PCSM

All Patients

Low and Favorable Intermediate Risk 

DM

DM

PCSM

PCSM

Brooks JCO Precision Oncology 5:442, 2021



Oncotype GPS Predicts Outcome 20 Years after RP

Metastasis Prostate Cancer Death

Brooks JCO Precision Oncology 5:442, 2021
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McKenney et al, Am J Surg Path 40:1439, 2016 (Canary cohort)

Cribriform Stromogenic

Cribriform and 

Stromogenic

Recurrence Free Survival

Years After Surgery



Higher Oncotype GPS is Associated with Cribriform 
Histology on Biopsy

McKenney (in press)
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cribriform

“...given that these histologic features are subjective, and that molecular 

testing is both objective and reproducible, ...use of a molecular profile 

such as GPS as an adjunct to standard histopathologic assessment would 

likely improve upon current patient prognostication.”

Greenland et al, J Urol 202:90, 2019 & Prostate  80:1421, 2020



Oncotype Validated for New Definition of Adverse Pathology

Chan et al, Mod Pathol 35:1092, 2022

Adverse Pathology defined by Cribriform Histology

Cohorts: Training = Canary, Validation = Oncotype

OR = 2.4



Prospective outcomes from clinical use of Decipher in 

men treated with active surveillance

Decipher Low

Decipher High

Vince at al, Prostate Cancer Prostatic Dis. 2021 Jul 20:10

MUSIC Active Surveillance Genomics Study (N = 800)



Case 1 Case 2

56yo WM

PSA 4.1           DRE benign 

Px vol 54cc PSAD 0.07

63yo WM 

PSA 1.6      DRE nodule  

Px vol 32cc PSAD = 0.05

MRI negative MRI solitary 1 cm PI-RADS 4 lesion

Multifocal Gl 3+3     4/12 cores

3mm 25%

1 core 3+4 

1mm 30%

Target Gl 3+3    3/4 cores

1 core 3+4 

1mm 30%

Random multifocal benign

RP: multifocal 3+4 (40% 4), crib, 

focal EPE

Margins, SV, LNs negative

NCCN Low Risk Disease

AS x 5 yrs, no progression



The Precision Medicine Era

“No decision without precision!”

Jonathon Simons

Then Now


