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Overview

• Definition and aim of biomarkers

• Framework for evaluating biomarkers

• Review of main biomarkers used in localized 
prostate cancer



What’s a Biomarker
• WHO definition:

– “any substance, structure, or process that can be measured in 
the body or its products and influence or predict the incidence 
of outcome or disease”

• In prostate cancer the term is often reserved for serum, 
urine or tissue tests clinically used to help with decision 
making or for prognostication 
– ? Re-biopsy, ? Add radiotherapy, etc.
– Estimating survival



Biomarker = Test

• Test characteristics
– SN, SP, PPV, NPV

• Cost 

• Invasiveness

• Practicalities: 
– What does the read-out look like?

– How will the result change your management?



• Prognostic vs Predictive
– Marginal benefit over PSA/clinical details

• Consider specific disease state where test is intended
– Susceptibility biomarkers 
– Biomarkers of disease risk
– Risk stratification biomarkers 
– Biomarkers for prediction of disease response
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• Prognostic vs Predictive
– Marginal benefit over PSA/clinical details

• Consider specific disease state where test is intended
– Susceptibility biomarkers (SNPs, rare germline mutations)
– Biomarkers of disease risk (MiPS, Select MDx, 4K, ExoDX)
– Risk stratification biomarkers (4K, PHI, PCA3, Confirm MDX, Oncotype 

DX, Prolaris, Decipher)
– Biomarkers for prediction of disease response (ARV7, DNA repair)



• Predictive tests

• Typically used to consider whether or not to 
biopsy

• May improve long term prognostication

Urine and Serum tests
PCA3, 4K, Select MDX



PCA3 Score

• Post DRE Urine
• Ratio of PCA3 : PSA mRNA



PCA3 Score



In a man with a prior negative biopsy with clinical suspicion of PC (i.e. 

rising PSA), dual negative mpMRI and PCA3 tests is highly predictive for 

the absence of clinically significant prostate cancer.



Four Kallikrein (4K test)             



In a man with clinical suspicion of PC (i.e. elevated PSA) but undecided 

about biopsy, 4k score can help predict the likelihood of having clinically 

significant cancer and may inform a decision to avoid biopsy.



Select MDX



Select MDX

In a man with clinical 

suspicion of PC (i.e. elevated 

PSA) but undecided about 

biopsy, Select MDX score can 

help predict the likelihood of 

having clinically significant 

cancer and may inform a 

decision to avoid biopsy.



Select MDX

In a man where suspicion of 

Gl7 PC is borderline (i.e. 

mildly elevated PSA) but 

undecided about biopsy, 

Select MDX score can may 

inform a decision to avoid or 

proceed with biopsy.



• Uses biopsy or RP specimen tissue

• Predictive tests

– Genomic classifiers

• Typically used to consider whether or not to treat

– Primary or adjuvant

Tissue based tests
Decipher, Prolaris, Oncotype DX



Decipher



In a man with localized 

prostate cancer Decipher can 

be used to 

Predict metastasis

Better risk stratify patients

Triage adjuvant or salvage 

therapy (NCCN guideline)



Decipher



Prolaris



Oncotype DX



Summary
• “Biomarkers” are tests with fancy names

– If no marginal benefit over standard nomogram - don’t use

• Serum and urine tests can help decide on whether or not to 
biopsy (4K, PCA3, Select MDX)

• Tissue tests (Decipher, OncotypeDX, Prolaris) can predict 
survival and adverse findings on RP and used to decide on 
adjuvant radiotherapy

• Expensive
• No trials yet to prospectively test whether altering 

treatment based on genomic classifier improves outcome



Will you drink the Kool-Aid?  
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