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Conflicts and Off Label Uses

Research support in the last 2 years from;
Janssen Oncology, AstraZeneca, Clovis, Beigene, Essa, 
Astellas

Off label uses: Off label use of PARP inhibitors and 
platinum agents to treat prostate cancer will be discussed



Precision Oncology for Veterans with 
Prostate Cancer

“Who” The scope of prostate cancer in the VA

“What”  Precision Oncology. 
What is it and how is it relevant to prostate 
cancer?
What are the targets in prostate cancer? 

“How” How do you approach instituting a system 
that could be implemented across the VA?  

“Why” Benefits for veterans and their families



“Who” – A Veteran With Prostate Cancer

Docetaxel x 3

Doc/Carbo

Doc/Carbo

Doc/Carbo
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• 50,000 Veterans diagnosed with and treated for cancer annually
• Veterans account for 3.5% of all cancer cases in the U.S
• Prostate cancer is the most common cancer in veterans

“Who” – Cancer In Veterans

Zullig and Kelley, Military Medicine, 2017.



“Who” – Prostate Cancer In Veterans

Montgomery & Williams Federal Practitioner, 2019.



“Who” – Prostate Cancer In Veterans

Montgomery & Williams Federal Practitioner, 2019.



“What” Is Precision Oncology?

“Identifying treatment based on a biomarker which reflects 
biology and targeting that biology to optimize efficacy and 
minimize toxicity” 
The most effective therapy with the fewest side effects

Success;
• CD20 (Rituxan), HER2 (Herceptin), BCR-ABL (imatinib), 

mismatch repair deficiency (pembrolizumab)…
• 150 indications for targeted therapy in 28 different tumors

NIH: www.cancer.gov/about-cancer/treatment/types/targeted-therapies/targeted-therapies-fact-sheet.



Success In Precision Oncology 
Carcinoma of Lung

Gefitinib
Erlotinib

The  therapeutic landscape of targeted therapy for 
adenocarcinoma of the lung, circa 2006



Targetable Oncogenic Drivers

Frances Shepherd - 2019 ASCO Annual Meeting

Success In Precision Oncology 
Carcinoma of Lung



Why Do Patients Have Such Diverse 
Outcomes?

Docetaxel chemotherapy

Survival after therapy
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Precision Oncology: Prostate Cancer

VERY
COMMON

COMMON

RARER



Types of Targetable Alterations In Prostate 
Cancer

Cell. 2015 161:1215-28

• DNA repair deficiency is present in > 20% 
of metastatic, resistant prostate cancer

• In the first cohort, half of the patients had 
inherited the DNA repair deficiency

• DNA repair deficiency is immediately 
targetable



Frequency of an Inherited Reason for 
Metastatic Prostate Cancer

Pritchard, NEJM July 2016



Precision Oncology In Prostate Cancer

• Platinum
• Olaparib
• Niraparib
• Rucaparib

• Trametinib
• Dabrafenib

• Pembrolizumab
• Nivolumab

Prostate cancer
2014

Prostate cancer
2020



“Who” – A Veteran with Prostate Cancer
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Primary biopsy = BRCA2 biallelic copy loss
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Gene Mutation(s)

PALB2 c.1032 1033 dup FS Germline

PALB2 COPY LOSS

Prior therapy (outside)
Docetaxel
Cabazitaxel
Thalidomide

abiraterone enzalutamide

Provenge

Clinical Bx

Precision oncology – BRCA+ Prostate Cancer



The Impact of DNA Sequencing
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Abiraterone

Carbo/Doc x 9

Androgen
Deprivation Bicalutamide

Sequencing - loss of BRCA2

Carbo/Doc x 8
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Pembrolizumab

Radiation
Abiraterone

Enzalutamide

The benefits of immunotherapy in the right veteran

Sequencing – mismatch repair deficiency
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Docetaxel chemotherapy

Survival after therapy

Old School Oncology



DNA sequencing

BRCA2, PALB2

Mismatch repair deficiency

CDK12

Precision Oncology
Personalized Medicine



How Do We Implement Precision – Culture 

• “If you don’t look, you won’t find”
• How you look matters
• System wide access, standardized approaches
• Education
• Access to drugs
• Access to studies
• Leveraging VA data 



“How” – A Nationwide Precision Oncology 
Program

• DNA sequencing of tumor tissue for any veteran with incurable malignancy
• Available to any VA clinical site which is interested in subscribing
• The largest system-wide sequencing effort in any health care system in the 

U.S.



“How” –VA/PCF NETWORK OF PRECISION 
ONCOLOGY CENTERS 



Primary prostate tissue

Metastatic tissue
Blood - ctDNA

“How” Do We Look

• Germline testing – DNA sequencing of normal 
DNA to look for inherited defective genes 
predispose to cancer (e.g. BRCA, Lynch)

• Genetic/genomic/somatic testing – DNA 
sequencing of tumor DNA to look for tumor 
specific alterations. Tumor biopsies or 
circulating tumor DNA (e.g. BRCA, tumor only 
mismatch repair deficiency)

• Others – analysis of RNA or protein 
expression is not as consistent or as  
targetable as DNA alterations at the moment



How Do We Give Access to Research
Prostate cancer Analysis for Therapy Choice

“PATCH”

Julie Graff, M.D. Portland VAMC
& POPCAP investigators



Phase II study to compare the efficacy of carboplatin followed by docetaxel versus 
docetaxel followed carboplatin: BRACeD: BRcA deficient prostate cancer treated with 
Carboplatin or Docetaxel

• University of Washington/FHCRC
• VA Puget Sound 
• VA Greater LA 
• VA Ann Arbor
• VA Bronx
• VA Manhattan
• Jesse Brown VA Chicago VA CSR&D



A single-arm, open-label, phase II study of CHeckpoint inhibitors in men with 
prOgressive Metastatic castrate resistant Prostate cancer characterized by a mismatch 
repair deficiency or biallelic CDK12 inactivation. (CHOMP)

Matt Rettig, VA CSR&D



How Do We Test for Inherited Prostate Cancer

31

Montgomery, Ball, Lynch



Returning clinically actionable results 
to MVP participants with metastatic 

prostate cancer: a pilot study
Montgomery, Lynch, Pritchard, Cheng, 

Meeks

A Partnership with Veterans

How Do We Leverage VA Data



Why Do We Test



PROfound STUDY DESIGN

Olaparib 300 mg bid 
n=94

Physician’s choice‡

n=48

Upon BICR progression, 
physician's choice patients were 
allowed to cross over to olaparib

Olaparib 300 mg bid 
n=162

Physician’s choice‡

n=83

Primary Endpoint
Radiographic progression-
free survival (rPFS) in 
Cohort A 
(RECIST 1.1 & PCWG3 by 
BICR)
Key Secondary 
Endpoints
•rPFS in Cohorts A+B 
•Confirmed radiographic 
objective response rate 
(ORR) in Cohort A

•Time to pain progression 
(TTPP) 
in Cohort A

•Overall survival (OS) in 
Cohort A

Stratification factors
• Previous taxane
• Measurable disease

Cohort A:
BRCA1, BRCA2 or ATM
N=245

Cohort B: 
Other alterations
N=142

2:1 randomization
Open-label

Key eligibility criteria
•mCRPC with disease 
progression on prior 
NHA, eg abiraterone 
or enzalutamide
•Alterations in ≥1 of 
any qualifying gene 
with a direct or 
indirect role in HRR*

Hussain et al 2019

Why We Test



Primary endpoint
rPFS BY BICR IN PATIENTS WITH ALTERATIONS IN BRCA1, BRCA2, OR ATM (COHORT A) 
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162 126 116102101 82 77 56 53 42 37 26 24 18 11 11 3 2 0 0 0149 Olaparib
No. at risk

83 47 44 22 20 13 12 7 6 3 3 3 2 2 1 1 1 1 0 0 079 Physician's choice

Olaparib 
(N=162)

Physicia
n's 

choice
(N=83)

Events (%) 106 
(65.4) 68 (81.9)

Median rPFS 
(months) 7.39 3.55

Hazard ratio (95% CI)
0.34 (0.25, 0.47)

P<0.0001

12-mo rate
28.11%
9.40%

6-mo rate
59.76%
22.63%

Hussain et al 2019

Why We Test



Why We Test – Cascading Impact

~2 in 10 men with 
metastatic prostate 
cancer have 
mutation in 
“BRCA”

~1:10 men 
inherited the 
mutation 

Siblings and children
50% chance inheriting 

same mutation

SISTERS:
Tailored screening and risk-
reduction4

BROTHERS 
risk of prostate cancer

DAUGHTERS
Tailored screening and 
risk-reduction4

SONS
risk of prostate cancerPrecision therapy 

opportunities: 
PARP inhibitors and 

platinum Heather H. Cheng



Why Do We Test



Slide 26

CDK12                                             7%

The challenge 70%



Conclusions

• Improving precision oncology in lung and prostate 
cancer is the vision for the future in VA

• VA is the right health care system for precision oncology 
(EMR, largest care system in the US, standardized 
practice)

• VA data can inform care for veterans and their families
• VA can lead the way in research for men with prostate 

cancer
• All veterans with metastatic prostate cancer should 

undergo germline and somatic testing (mismatch repair, 
BRCA, PALB2)



Conclusions (for veterans)

• If you haven’t been screened for prostate cancer, 
discuss with your provider

• If you have prostate cancer, discuss this information with 
your doctor and if appropriate reach out to a VA/PCF 
network site 

• If you know a veteran with prostate cancer, tell them 
about this initiative in VA



Conclusions (for all of us)

• Together we can make this effort successful and lead 
the nation in oncology care



Thank you
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