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Overview of what will be covered

• Definitions of types of tests (predictive vs prognostic) 
• Critical types of materials and diagnostics tests 
• Setting (early or late disease states) 
• What type of information is needed (example of MSKCC system) 
• What do reports look like (Two examples) 
• Germline Testing (Covered separately) 
• Liquid Biopsies

Germline testing is covered separately

http://ascopubs.org/doi/full/10.1200/PO.17.00011
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Definitions: What we count
  
 Genetic Testing- counting germline sequence  
 Genomic Testing-counting tumor (somatic) seq context germline 
 Molecular Imagining-measuring protein expression 

Numerous types of tests available for localized prostate cancer (e.g., 
Genomic Health, Myriad-CCP, Decipher, PCA3).  These are usually 
predicting some outcome or assessing risk of disease progression. 

Focus today will be on assessing advanced prostate cancer 
prognosis, and/or prediction



Definitions
A prognostic biomarker is one that indicates an increased (or 
decreased) likelihood of a future clinical event, disease recurrence or 
progression in an identified population. Prognostic biomarkers are 
measured at a defined baseline, which may include a background 
treatment 

A predictive biomarker is used to identify individuals who are more 
likely to respond to exposure to a particular medical product or 
environmental agent. The response could be a symptomatic benefit, 
improved survival, or an adverse effect.

FDA-NIH Biomarker Working Group. 
Silver Spring (MD): Food and Drug Administration (US); 
Bethesda (MD): National Institutes of Health (US); 2016

Given for lab tests (CLIA/CLEP): 
Accuracy 
Reproducibility 
Sensitivity  
Specificity

https://www.ncbi.nlm.nih.gov/books/n/biomarkers/glossary/def-item/prognostic-biomarker/
https://www.ncbi.nlm.nih.gov/books/n/biomarkers/glossary/def-item/predictive-biomarker/
https://www.ncbi.nlm.nih.gov/books/n/biomarkers/glossary/def-item/predictive-biomarker/
https://www.ncbi.nlm.nih.gov/books/n/biomarkers/glossary/def-item/predictive-biomarker/
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Tumor sample

Blood sample

Tumor DNA/RNA/Protein 
For genomic sequencing, 
transcriptomic sequencing, etc.  

Tumor and normal DNA/RNA/
Protein fraction 
cfDNA, CTC, metabolites, etc.

CRPC Patient and acquisition of samples for testing
Buccal sample

Germline DNA  
Genetic testing (e.g., BRCA1/2) 
Control normal sample for genomics  
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5% have MSI or MMR alterations

10% have germline DRM (e.g. BRCA)

20% have DRM somatic-germline

Immunotherapy FDA

PARPi or Platinum-based Tx/ Family implications

PARPi or Platinum-based Tx
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TOPARP Trial shows 30% Long Term Responders
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Selected DNA repair germline mutations from targeted panel and 
WES reveal 10-20% frequency (Pritchard and Nelson, 2016)



M.A.Rubin Copyright JAMA Oncology Published online February 7, 2019

Cross-sectional study of data from 3607 men with a 
personal history of prostate cancer who underwent 
germline genetic testing between 2013 
and 2018 and were unselected for family history, 
stage of disease, or age at diagnosis.
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“229 patients (37%) with the positive 
variants detected in this study would not have been 
identified had they been tested using only the NCCN 
genetic/familial breast and ovarian guidelines”

New NCCN guidelines rely heavily on Gleason scores.

JAMA Oncology Published online February 7, 2019

Conclusion: cost of genetic testing and counseling needs 
to be weighed against cost of treating late stage cancer  
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1346 patients tested with 
MSK-IMPACT: 
Tumor and normal 
evaluated with a panel of 
100s of exoms
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Testing with a targeted NGS panel and 
WES of Tumor and Normal 
Overall, 8.1% had evidence of MMR

JCI Volume 128 Number 10 October 2018
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Many tests available – need test that is 
designed to address clinically relevant 
alterations.  For advanced PCa, combining 
somatic and germline will be critical



Antonarakis ES et al, NEJM 2014 
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from Schweizer MT and Antonarakis ES, Sci Transl Med. 2015 Nov 4;7(312)

Liquid biopsy to 
overcome limits of 
multiple metastasis 
biopsies to capture 
heterogeneity and/or 
serial biopsies

What is next for CRPC Diagnostics



CIRCULATING BIOMARKERS FOR ADAVANCED PCA: 
Non-Invasive Approaches to Monitor PCA evolution

Assay Pros Cons Example

CTC-EpCAM FDA approved Epithelial selection CELLSEARCH

CTC without selection 
(AR-V7, PTEN, etc)

Unbiased Not regulatory approved Epic Sciences

Plasma cfDNA (ctDNA) Monitor genomic alterations 
(NGS)

Signal/noise Attard/Demichelis et al. 
Wyatt et al.

Oncosomes/Exosomes Potential informative 
packets of RNA/DNA

Research grade

RNA (lncRNA,mRNA, miRNA) Disease/tissue specificity Clinical and research grade T2-ERG/PCA3/
SCHLAP1/AR-v7



Plasma circulating tumour DNA (ctDNA) is 
abundant in progressing mCRPC patients
• Cell-free DNA (cfDNA) is shed by apoptosing normal and cancer 

cells 
• Putative ctDNA can be identified via somatic alterations in cfDNA 
• CtDNA / cfDNA ‘fractions’ are high in mCRPC but very variable

Warner et al., BJUI 2018Courtesy of A. Wyatt



Prognostic effect of ctDNA fraction in mCRPC

First line mCRPC general population (n = 
202) 

Khalaf et al., ASCO 2018

First line mCRPC poor prognosis (n = 
95) 

Chi et al., ESMO 2018

Courtesy of A. Wyatt
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Conclusions: We report that changes in cfDNA concentrations correlate with both 
rPFSand OS in patients receiving first- and second-line taxane therapy, and may 
serve as independent prognostic biomarkers of response to taxanes.

EUR Urol  74 ( 2 0 18 ) 2 8 3 – 2 9 1
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“Our study identifies baseline cfDNA 
concentration as an independent prognostic 
biomarker in patients with mCRPC, with higher 
baseline concentrations associated with shorter 
rPFS and OS following taxane therapy. A decline 
in total cfDNA concentration during the first 9 wk 
of treatment was associated with response to 
taxane therapy.”

-Two phase III clinical trials
FIRSTANA (NCT01308567) and  PROSELICA(NCT01308580)
Patients received docetaxel (75 mg/m2) or cabazitaxel (20 or 25 mg/m2) 
as first-line chemotherapy (FIRSTANA), and
cabazitaxel (20 or 25 mg/m2) as second-line chemotherapy 
(PROSELICA).



Sci Transl Med, 2015 Vol 7 Issue 312 312re10

Plasma AR and abiraterone-
resistant PCa

Emergence of AR-L702H on treatment

Sci Transl Med 6, 254ra125 (2014)



Oncotarget 2017

Need to address 
evolution as a time 
course with cfDNA, 
scSeq, molecular 
imaging, etc.
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AR Copy Number Testing

• Can be determined in both low and high volume disease 
• May capture the heterogeneity of the disease state 
• Cut point (1.9) could be used as a predictive biomarker (needs 

additional validation)

Jayaram et al., JCO Precision Oncology 2019
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Most studies are not exploring these parameters together
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Overview of Tests that are Ready/Promising*
a. MSI testing 
b. DNA repair status (“BRCAness”-assay for BRCA1/2/ATM,PALB2) for mutation/

loss or HR signature useful for for platinum therapy or PARPi 
c. Loss of AR lack of response to AR therapy (AR-V7, mutations) 
d. cfDNA amount associated with prognosis  
e. PTEN loss - possibly response to AKT inhibitor (de Bono CCR 2018) 
f. CDK12 loss - possibly response to checkpoint blockade 
g. Loss of TP53/RB1 - short duration of response to AR-therapy--possibly predictive 

response to platinum 
h. CTC heterogeneity (“clusters”) response to docetaxel vs AR therapy 
i. Pathology phenotype for NEPC response to platinum 
j. Double negative (AR- and NE-) response to FGFRi 
k. PSMA expression response to PSMA-drug therapies  
l. DLL3 expression response to chemoconjugate   *Thanks Pete Nelson 

Always comprehensive!
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In conclusion:  
      What is “actionable” or ready for clinical use?

Need prospective validation 

-Blood/biopsy/cfDNA DNA repair BRCA1/2, ATM (multiple clinical tests) 
-CTC for AR v7 (Available via CTC Episciences) 
-Metastatic biopsy - AR gain (multiple tests, needs validation) 
-cfDNA for DNA fraction, AR, others 
-Tissue testing assays for localised and advanced PCa (many) 

Approved by FDA (Not Prostate Specific) 

-MSI/MMR (multiple tests)-clinical ready/FDA indication broad 



M.A.Rubin CopyrightAll Slides available @ Rubinlab.unibe.ch  or @MarkARubin1


