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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 Survelllance



Cancer Is a genetic disease

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



Molecular Taxonomy of Prostate Cancer

Primary prostate cancer- ADT sensitive

Early, localized PCa
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ADT + docetaxel, Second
generation AR pathway inhibitors

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



Think Biology, Not Histology

Histology Is informative about biology,
but does not tell the whole story

Ditto for MRI



Think Biology, Not Histology

Biochemical
Histologic and Clinical

Changes Radiographic Detection
Detection




Spatially resolved clonal copy number
alterationsinbenign and malignanttissue

Genomic & Biochemical
Gene Histologic and Clinical
Expression Changes Radiographic Detection
Changes Detection

Conclusion: Genomic changes (CNV) and gene expression changes characteristic of the
nearby cancer are present in histologically benign appearing tissue

Erickson et al., Nature 608:360, 2022



Think Biology, Not Histology

Biochemical

Genomic &
Gene Histologic and Clinical
Changes Radiographic Detection

Detection

Expression
Changes

Useful Less Useful
Low vol GG1 High vol GG1 - ) e L
GG3 & above Low vol GG2 Sweet spot for “genomic” testing

Cribriform & Intraductal
~20% improvement in ability to
predict for adverse pathology



What Is Adverse Pathology?

Gleason score 4 + 3 (Grade group 3)

Disease outside the prostate (hnon-organ confined)
« Extraprostatic extension
« SVinvasion
 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

cancer mortality (%)
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Brooks, JCO Precison Oncology, 2021



UCSF

(Oncotype)

YALE

(Decipher)

UCLA

(Oncotype)

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?

Genomic Prostate Score, PI-RADSv2, and Progression in Men

with Prostate Cancer on Active Surveillance Gen e eXp ress | on p rofl I | N g

Zachary Kornberg ' & &, Janet E. Cowan !, Antoni estphalen 3, Matthew R. Cooperberg > 2, June M. Chan

2 Shoujun Zhao ', Katsuto Shinohara ', Peter R. Carroll ! J Urol 2018

Urology
lume 125, March 2019, Pages 64-72

Prostate Cancer Genomic Classifier Relates More - -
Strongly to Gleason Grade Group Than Prostate G e n e eX p reS S I O n p rO fl I I n g
Imaging Reporting and Data System Score in

Multiparametric Prostate Magnetic Resonance

Imaging-ultrasound Fusion Targeted Biopsies

tin 2, Kamyar Ghabili %, Angelique Levi ®, Peter A. Humphrey ®, Preston C. Sprenkle & &

A 17-Gene Genomic Prostate Score Assay Provides
Independent Information on Adverse Pathology in the Setting
of Combined Multiparametric Magnetic Resonance Imaging

Fusion Targeted and Systematic Prostate Biopsy Ge n e eX p reS S | O n p rOfl I | n g

Amirali Salmasi, Jonathan Said, Alan W. Shindel,* Pooria Khoshnoodi, Ely R. Felker,
Anthony E. Sisk, Jr., Tristan Grogan, Debbie McCullough,* John Bennett,* Helen Bailey,*
H. Jeffrey Lawrence,* David A. Elashoff, Leonard S. Marks, Steven S. Raman,

Phillip G. Febbo* and Robert E. Reitert J Urol 200:564, 2018



GENOMICS




The Problem of Undersampling

Biopsy undersampling

— Was the highest grade
tumor sampled?

e Tools to address this
- MRI guided biopsy

e Tools to address this
- Genomic tests

oncotype DX

Genomic Prostate Score

> ProMark




Limitations of Genomic Testing

Genomics could be wrong If the prostate has clonally distinct
tumors that are geographically separated

Genomics always
correct

Genomics usually
correct

Genomics potentially
wrong

Cooper et al, Nature Genet 47, 367, 2015
Salami et al, JCI Insight (epub Nov 2018)



All Patients

GPS Assay Association With Long-Term Cancer

Outcomes: Twenty-Year Risk of Distant
Metastasis and Prostate
Cancer-Specific Mortality

Michael A. Brooks, MD*; Lewis Thomas, MD®; Cristina Magi-Galluzzi, MD, PhD* Jianbo Li, PhD* Michael R. Crager, PhD®;
Ruixiao Lu, PhD* John Abran, MD, PhD®: Tamer Aboushwareh, MD, PhD*;: and Eric A. Klein, MD*
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Brooks JCO Precision Oncology 5:442, 2021



Oncotype GPS Predicts Outcome 20 Years after RP

Metastasis Prostate Cancer Death
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Histologic Grading of Prostatic Adenocarcinoma

Can Be Further Optimized

Analysis of the Relative Prognostic Strength of Individual Architectural
Patterns in 1275 Patients From the Canary Retrospective Cohort

Stromogenic Cribriform Recurrence Free Survival
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P-value < 0001

Cribriform and
Stromogenic
10 20

Years After Surgery

McKenney et al, Am J Surg Path 40:1439, 2016 (Canary cohort)



Higher Oncotype GPS is Associated with Cribriform
Histology on Biopsy

N =189 on surveillance

McKenney (in press)
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Genomic prostate score

cribriform

5'0 minimal mild modérate se\.r'ere
Percent Pattern 4 Stromal reaction degree

“...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

Adverse Pathology defined by Cribriform Histology
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Cohorts: Training = Canary, Validation = Oncotype

Chan et al, Mod Pathol 35:1092, 2022



Prospective outcomes from clinical use of Decipher in
men treated with active surveillance

MUSIC Active Surveillance Genomics Study (N = 800)

Time on active surveillance Biochemical recurrence

C—— Decipher Low /

\ DeCipher High

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



NCCN Low Risk Disease

56yo WM 63yo WM
PSA 4.1 DRE benign PSA 1.6 DRE nodule
Px vol 54cc  PSAD 0.07 Px vol 32cc  PSAD =0.05

neen® : Unfavorable Intermediate Risk

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

AS X 5yrs, no progression

Margins, SV, LNs negative




The Precision Medicine Era

Now

— =y “No decision without precision!”
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Jonathon Simons

"Here's my sequence...”
New Yorker, 2000




