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Prostate cancer 2016: Decision, 
decisions…

Draw PSA? • SNPs?

1st biopsy?

• PCA3

• phi

• 4K score

• SelectMDx

• ExoDx

2nd biopsy?

• ConfirmMDx

• PCA3

• phi

• 4K panel

Pre-
treatment

OncoType•

Prolaris•

Decipher•

Promark•

Post-op 
treatment?

• Decipher

• Prolaris

• OncoType

Advanced 
disease

• ARv7
?

mpMRI

PSMA-PET/CT
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Pre-diagnosis principles

1. Any candidate marker has to improve on an existing 
multivariable gold standard (not just PSA).

Risk calculators: e.g. PCPT, ERSPC, Sunnybrook

2. High-quality methodology is absolutely critical, 
especially for retrospective studies.

REporting• of tumor MARKer (REMARK) guidelines – McShane et al. JCO 2005; 

23:9067

• Prospective-specimen collection, Retrospective Blinded Evaluation (PROBE) -

Pepe et al. JNCI 2008; 100:1432

3. The goal is not identification of prostate cancer. The 

goal is identification of potentially lethal prostate cancer.
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Should we consider pre-PSA testing in the population?

Klein et al. Eur Urol 2012; 61:471
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PCA3

4K

phi

SelectMDx

ExoDx

mpMRI

Tests to consider before a first biopsy
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Nordström et al. Eur Urol 2015; 68:139

4K and phi

phi: PSA, fPSA, -2proPSA

4K: PSA, fPSA, iPSA, HK2
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Nordström et al. Eur Urol 2015; 68:139

4K and phi

Any cancer High-grade cancer
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Urinary assay for • HOXC6 and 
DLX1 mRNA transcripts

Validated in • 2 multicenter 
cohorts across 6 centers in the 
Netherlands (N=519, N=386), 
mixed de novo and repeat 
biopsy

Van Neste et al. Eur Urol epub 2016

SelectMDx
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• Assessment of urinary exosomal
RNA (PCA3, TMPRSS2:ERG, SPDEF 
as control) without prior DRE

• N=255 training, N=519 validation 

McKiernan et al. JAMA Oncol 2016; 2:882

ExoDX
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PCA3

4K

phi

ConfirmMDx

mpMRI

Welch et al. J Natl Cancer Inst 2007; 99:1395

Tests to consider before a repeat biopsy

≠

Routinely include anterior cores
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ConfirmMDx

Biopsy

Cancer

Field Effect

Methylation of

GSTP1

APC

RASSF1
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Van Neste et al. Prostate 2016; 78:1078

ConfirmMDx Risk Profile Score

Outperforms traditional score methods like PSA and Prostate 

Cancer Prevention Trial Prostate Cancer Risk Calculator 2.0 

(PCPTRC2)

NPV for high-grade disease: 96%
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Post-diagnosis: similar principles

A putative biomarker must improve on an existing, 

multivariable clinical model, ideally a previously 

validated one

Nomograms

CAPRA / CAPRA-S

Not just Gleason score alone or the D’Amico 

/ NCCN risk groups
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The bar is high for improved accuracy

C-index = 0.79
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Prolaris (Myriad Genetics)

Cuzick J et al. Lancet Oncol 2011; 12:245

31 cell cycle progression (CCP) genes, normalized to 15 

housekeeper genes

Score is expressed as average centered expression of CCP 

genes relative to housekeeper genes; negative scores = less 

active CCP, positive scores = more active CCP

Predicts mortality from biopsy
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Biomarkers vs. clinical parameters

Cooperberg et al, JCO 31:1428, 2013
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CCP score stratifies outcomes

Cooperberg et al, JCO 31:1428, 2013
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Cox model of PGP

Model 1 = adjusted by CAPRA-S

Model 2 = adjusted by individual clinical variables

C-index 0.73 for CAPRA-S vs. 0.77 for combined model

Cooperberg et al, JCO 31:1428, 2013
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10-year PGP predictions

Cooperberg et al, JCO 31:1428, 2013
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Oncotype DX GPS (Genomic Health)

 Quantitative 17-gene RT-PCR 
assay on manually 
microdissected tumor tissue 
from needle biopsy

 Genes and biological pathways 
predictive of multiple 
endpoints, with emphasis on 
clinical recurrence

 Optimized for very small tissue 
input: six 5 micron sections of 
single needle biopsy block with 
as little as 1 mm tumor length

Cellular 

Organization

FLNC

GSN

GSTM2 

TPM2

Stromal Response

BGN

COL1A1

SFRP4

Proliferation

TPX2

Androgen Signaling

AZGP1 

FAM13C

KLK2

SRD5A2

Reference

ARF1

ATP5E

CLTC

GPS1

PGK1

GPS =

0.735*Stromal  Response group 

-0.352*Androgen Signaling group 

+0.095*Proliferation group 

-0.368*Cellular Organization group 

Scaled between 0 and 100
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Weak correlation between CAPRA and GPS

Klein, Cooperberg et al. Eur Urol 66:550, 2014
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Multivariable Performance of GPS

Model Variable Odds Ratio 95% CI P-value

1 GPS (per 20 units) 1.85 (1.23, 2.81) 0.003

Age (continuous) 1.05 (1.01, 1.09) 0.004

PSA (continuous) 1.11 (1.04, 1.18) 0.002

Clinical Stage T2 vs. T1 1.57 (0.98, 2.51) 0.059

Biopsy Gleason Score (7 v. 6) 1.70 (1.00, 2.88) 0.050

2 GPS (per 20 units) 2.13 (1.44, 3.16) <0.001

CAPRA 1.58 (1.24, 2.02) <0.001

Klein, Cooperberg et al. Eur Urol 66:550, 2014



Department of Urology

Adding GPS to CAPRA: predicting pathology

CAPRA 4 = 43%

CAPRA 0 = 86%

CAPRA 1 = 78%

CAPRA 2 = 67%

CAPRA 3 = 55%

49% of pts have ≥5% change in predicted risk

26% to more favorable

23% to less favorable

5%

36%

38%

16%

5%

Klein, Cooperberg et al. Eur Urol 66:550, 2014
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Additional validation studies

Prolaris

Predicting BCR and • mets following surgery 

based on biopsy (Bishoff J Urol 2014)

Predicting BCR after EBRT (Freedland •

IJROBP 2013)

Prolaris as outcome in fish oil diet study (• Galet, 

Cancer Prev Res 2014).

OncoType GPS

Prediction of adverse pathology and BCR •

following prostatectomy in CPDR cohort 

(Cullen Eur Urol 2014)
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Decipher (GenomeDx Biosciences)

22-gene genomic classifier, with genes chosen purely 

by statistical selection to predict metastasis among 

high-risk RP patients, no pathway analysis (includes 

non-coding genes, 3 unknowns)

Rather than RT-PCR on established gene set, clinical 

assay is run using Affymetrix Human Exon 1.0ST 

GeneChip (1.4M probe sets interrogating 5.5M features 

of whole exome)

Decipher score is calculated, but a large trove of data is 

kept in the databank for ongoing / future discovery

Erho et al., PLoS ONE 8:e66855, 2013
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Genomic reclassification

Cooperberg et al. Eur Urol 67:326, 2015
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PORTOS score for post-op radiation

Zhao et al. Lancet Oncol 2016 epub

High PORTOS Low PORTOS
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Decipher GRID
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“Next generation” liquid biopsy

Coming soon:

Plasma miRNA

CTC enumeration/sequencing

Cell-free DNA

Stay tuned…!
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Conclusions and future questions

Emerging biomarkers offer improved prognostic information 
compared to clinical parameters alone

How to (really) use these tests in clinical practice is mostly unclear

Can we do a better job customizing active surveillance (Can some 
men be stratified to watchful waiting? Can a subset be 
“undiagnosed”?)

Are these tests cost-effective?

Molecular subtyping is finally in sight for prostate cancer

We are barely even at the “end of the beginning”
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