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Prostate	Cancer:	Current	Needs

• Refine	PSA
• Increase	the	likelihood	of	an	initial	positive	biopsy	that will	identify	
significant	prostate	cancer

• Reduce	unnecessary	repeat	biopsies
• Stratify low	risk	from	higher	risk	cancers

• Will	PCMs	(Prostate	Cancer	Markers)	improve	our	management?	
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PCMs
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Blood
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What	is	a	biomarker?		
A	molecule	that	can	be	found	in	blood,	tissue	
or	body	fluids	that	is	a	sign	of	a	normal	or	
abnormal	process





Comparison	of	Molecular	Tests

Test Description Validated Endpoint(s) Biomarker Selection Specific 
for Prostate Cancer Specimen Patient Access

Genomic Prostate 
Score (GPS)

Predicts the likelihood of adverse pathology 
using multiple genetic pathways

Adverse Pathology at RP
Likelihood of high-grade disease

Likelihood of non-organ-confined disease
5-year BCR

NCCN Guidelines®

YES
Positive Biopsy

NCCN Very Low, Low, Low-
intermediate risk

GS 3+3, 3+4

Medicare Reimbursed for NCCN Very 
Low/Low

Financial Assistance Available: Patient contacted if 
out-of-pocket 

>$100

Prolaris®

Cell Cycle Progression Score 
(CCP)

Reports the risk of dying from untreated 
disease in 10 years, using a single pathway

In a biopsy setting: 
10-year Untreated Mortality 

in a post-RP setting: 
10-year BCR 

Metastasis
NCCN Guidelines®

NO
Prostatectomy Positive 

Biopsy
AUA Low-High Risk

Medicare Reimbursed for NCCN Very 
Low/Low

Financial Assistance Available: Patient contacted if 
out-of-pocket 

>$375

ProMark®
ProMark Score

Predicts likelihood of adverse 
pathology using protein staining

Adverse Pathology at RP
Likelihood of high-grade disease 

Likelihood of non-organ-confined disease
YES Positive Biopsy

GS 3+3, 3+4

Financial Assistance Available: Patient contacted if 
out-of-pocket 

>$350

ConfirmMDx®
ConfirmMDx result

Predicts likelihood  of negative repeat
biopsy

Negative Repeat Biopsy YES Negative Biopsy HGPIN 
Biopsy

Medicare Reimbursed Financial Assistance 
Available: Patient contacted if out-of-pocket 

>$500

Decipher®
Genomic Classifier

Predicts the probability of metastasis after 
surgery

5-year Metastasis YES Prostatectomy
pT3 or pT2 w/positive margin

Medicare Reimbursed Financial Assistance 
Available: Patient contacted if out-of-pocket 

>$395

4Kscore® 4Kscore
Provides probability of aggressive cancer

Likelihood of GS 3+4 and higher at 
biopsy YES Blood

Biopsy-eligible patients
Financial Assistance is not reported on website

Prostate Cancer Molecular Test Grid



Oncotype DX

• Biopsy-based,	12	prostate	cancer-specific	genes	
test	that	has	been	clinically	validated	to	predict	
the	likelihood	of	adverse	pathology	using	
multiple	genomic	pathways,	allows	better	
personalized	risk	stratification	to	determine	
who	is	best	suited	for	active	treatment	vs	
active	surveillance

• Using	the	original	needle	positive	biopsy
• Test	independently	predicts:

• Likelihood	of	high-grade	disease
• Likelihood	of	non-organ-confined	disease
• Biochemical	recurrence	after	RP

• Genomic	Prostate	Score	from	0	to	100
• Covered	by	Medicare	for	qualified	patients

Klein,	et	al.	Eur Urol.	2014.	
Cullen,	et	al.	Eur Urol.	2014.

VERY	LOW INTERMEDIATELOW

Likelihood	of	favorable	pathology

More Less



727	candidate	genes	in	
highest	Gleason	samples

727	candidate	genes	in	
dominant	Gleason	

samples

Gene	Selection	for	the	Oncotype DX® GPS	Assay
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374	genes	predict	
outcome
(dominant)

367	genes	predict	
outcome
(highest)

Final	17	GPS	Genes

• Consistent	performance in	biopsies

• Represent	key	pathways
• Analytical	performance

• Predict	PC	death,	adv.	path,	BCR
• Value	beyond	existing	measures

288	genes	predictive	
regardless	of	sampled	

Gleason	pattern

PC,	prostate	cancer;	BCR,	biochemical	recurrence.

288	Genes



GPS	Incorporates	Multiple	Biologic	Pathways	
Predictive	of	Prostate	Cancer	Aggressiveness
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Stromal	Response
BGN

COL1A1
SFRP4

Proliferation
TPX2

Androgen	Signaling
AZGP1
FAM13C
KLK2

SRD5A2

Cellular Organization
FLNC
GSN

GSTM2
TPM2

The	combination	of	
multiple	pathways	

is	more
predictive	than	

any	single	pathway

Genes	Associated	with	Better	
Outcome

Genes	Associated	with	Worse	
Outcome

ARF1
ATP5E
CLTC

GPS1
PGK1

Reference	Genes





CCP	Score	Adds	Significant	Prognostic	Information	

Study Endpoint

Multivariate model*

Hazard	ratio
(95%	CI)

CCP	score
p-value

PSA
p-value

Gleason	
Score	
p-value

TURP	conservatively	
managed CaP	death 2.6 (1.9,	3.4) <10-10 <10-7 0.028

Needle Biopsy	
conservatively	managed CaP	death 1.7 (1.3,	2.1) <10-4 0.017 0.0022

Rad	Prostatectomy	1 BCR 1.7 (1.4,	2.2) <10-5 <10-8 0.015

Rad	Prostatectomy	2 BCR 2.0	(1.4,	2.8) <10-4 0.12 0.17

External	Beam	XRT BCR 2.1 (1.0,	4.2) 0.035 0.054 0.20



Prolaris
• Uses	31	cell	cycle-related	genes

• Predicts	disease-specific	mortality	and	disease	aggressiveness	in	prostate	cancer	patients	following	needle	biopsy

• Post-prostatectomy	patients	to	better	estimate	the	risk	of	biochemical	recurrence

• Prolaris score	is	combined	with	patient’s	clinical-pathologic	values	to	estimate	a	10-year	prostate	cancer-specific	mortality	risk

• Endpoints	of	aggressiveness,	mortality	risk	and	US	distribution	percentile
• Validated	in	relevant	endpoints:	BCR,	metastasis,	DSM	

• Scores	from	0	to	10

• AS	zone	for	helping	with	AS	decision	in	untreated	patients

• Prolaris Biopsy	covered	by	Medicare	for	qualified	patients

Koch	MO,	et	al.	Cancer	Biomark.	2016;17(1):83-88.



ProMark

• Proteomic	assay	utilizing automated	
image	analysis	technology	that	identifies	
tumor	and	benign	tissues

• Measures	the	quantitative	expression	
levels	of eight	protein	biomarkers
- DERL1,	CUL2,	SMAD4,	PDSS2,	HSPA9,	FUS,	

pS6,	YBOX1

• Patients	with	biopsy	Gleason	Scores	3+3	
and	3+4

• Identify	tumor	aggressiveness
• Scores	from	0	to	100
• Covered	by	Medicare	for	qualified	
patients



Decipher	

• Localized	prostate	cancer
• Uses	a	biopsy	to	calculate	the	prognosis	to	determine	if	active	surveillance,	local	therapy	or	multi-modal	therapy	is	needed
• Based	on	the	patient’s	personal	tumor-based	genomics

• Post	radical	prostatectomy	
• Uses	the	expression	of	biomarkers	to	calculate	the	probability	of	clinical	metastasis	within	5	years	of	radical	prostatectomy

surgery
• Analyzes	a	small	tissue	sample	that	was	removed	during	surgery	
• Predicts	probability	of	metastasis	after	surgery	and	provides	independent	assessment	of	tumor	aggression
• Measures	the	expression	levels	of	22	RNA	biomarkers	involved	in	multiple	biological	pathways	across	the	genome	that	are	

associated	with	aggressive	prostate	cancer

• Endpoints	of	probability	of	high	grade	disease,	5-year	probability	of	metastasis	and	10-year	probability	of	prostate	cancer	specific	
mortality

• Decipher	Score
• 0	– 0.45	=	Low	Risk
• 0.45	– 0.6	=	Average	Risk
• 0.6	-1	=	High	Risk

• Covered	by	Medicare	for	qualified	patients	post-RP Karnes RJ, et al. J Urol. 2013. 190(6):2047-2053.



Classifies	men	into	Decipher	High or	Low
genomic	risk	for:

1. %	likelihood	High	Grade	Disease	(Gleason	4	or	5)

2. %	likelihood	of	Metastasis	5	years	post	prostatectomy

3. %	likelihood	Prostate	Cancer	Specific	Mortality	(PCSM)	
10	years	

Patient	Inclusion	Criteria:
Ø NCCN	Very	Low	Risk	
Ø NCCN	Low	Risk
Ø NCCN	Intermediate	Risk
Ø NCCN	High	Risk	

What	is	Decipher	Biopsy?



Decipher	Biopsy	has	predictive	value	for	
various	endpoints	(Feb	2016	- May	2017)

Publication Institution Patients	(n) Primary	Objective/Key	Results

Klein	et	al.,	Urology	2016 Cleveland	Clinic 57	patients

Decipher	was	shown	to	predict	risk	of	metastasis	10	years	post	RP	using	needle	biopsy	tissue.	Decipher	had	the	highest	
AUC	(0.80;	95%	CI,	0.58-0.95)	compared	to	NCCN	(0.75;	95%	CI,	0.64-0.87)	at predicting	10	years	post-RP	metastasis.
The AUC was	0.88	when	Decipher	was	combined	with	the	NCCN	model.	Pre-operatively,	40%	and	47%	of	patients	were	
NCCN	low	and	intermediate	risk,	respectively.	Decipher	categorized	67%,	25%	and	9%	of	patients	as	low	(<0.45),	
intermediate	(0.45-0.60)	and	high,	respectively.	Furthermore,	Decipher	reclassified	48%	of	NCCN	intermediate	risk	men	
as	low.	

Lee	et	al.,	Urology	
Research	&	Reports	2016 UCSD 22	patients

Decipher	was	shown	to	predict	the	presence	of	lymph	node	involvement	(LNI)	upon	radical	prostatectomy.	Decipher	
had	an	AUC	of	0.78	for	predicting	LNI,	significantly	higher	than	Gleason	score,	pathological	stage	and	preoperative	PSA	
(all	AUC<0.7).	On	MVA,	for	every	10%	increase	in	Decipher	score,	the	odds	of	having	LNI	on	RP	increased	by	43%.	The	
concordance	between	the	biopsy	Decipher	and	RP	Decipher	risk	groups	was	86%.

Nguyen et	al.,	PCPD	2016 DanaFarber/	
Harvard 100	patients

Study	suggests	that	patients	with	the	highest	GC	risk	(GC>0.6)	had	high	rates	of	metastasis	despite	multi-modal	therapy	
and	could	be	considered	for	longer	duration	ADT	and/or	clinical	trials.	The	Decipher	genomic	classifier’s	(GC)	ability	to	
predict	distant	metastases	after	radiation	and	short-course	androgen	deprivation	therapy	(ADT)	using	needle	biopsy	
tissue	was	explored.	100	patients	(NCCN	intermediate	and	high	risk)	received	RT	+	[median]	6mo	ADT.	GC	significantly	
and	independently	predicted	metastasis	(HR.	1.41	on	MVA)	and	performed	with	a	c-index	of	0.77.	

Nguyen	et	al.,	European	
Urology,	2017

Multiple (UCSF,	
Cleveland	Clinic,	
JHU	+	more)

235	patients

Biopsy	Decipher	was	a	significant	predictor	of	PCSM	with	a	5-year	PCSM	rate	as well	as	5-year	metastasis.	Patients	with	
biopsy	Decipher	low-,	intermediate- and	high-risk	had	a	metastasis	rate	of	4.1%,	7.8%	and	21%	by	5	years	post-biopsy.
The	risk	of	5	year	PCSM	was	0%,	0%,	and	9.4%	for	Decipher	low,	intermediate,	and	high,	respectively (HR	1.57	56	per	
10%	increase	in	score,	57	95%	CI	1.03-2.48,	P=0.037).








