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Prostate Cancer

Estimated New Cases

Most common non-skin ~  EstmetedNewCases .

Males
1 1 Prostate 180,890 21%D
Ca ncer I n men I n Lung & bronchus 117,920 14%
Colon & rectum 70,820 8%
western world
Melanoma of the skin 46,870 6%
d Non-Hodgkin lymphoma 40,170 5%
n I d 1 f Kidney & renal pelvis 39,650 5%
2 e a I n g Ca u S e O Oral cavity & pharynx 34,780 4%
Leukemia 34,090 4%

cancer death in men in
United States '

Estimated Deaths

Genetics is major N e

contributor (57% e e

Pancreas
. o Liver & intrahepatic bile duct 18,280 6%
heritability) oomia 6130 4%
Esophagus 12,720 4%
Urinary bladder 11,820 4%
° °1; : Non-Hodgkin lymphoma 11,520 4%
EXt re m e Va rl a b I | Ity I n Brain & other nervous system 9,440 3%

All Sites 314,290 100%

disease course

From Siegel RL et al. CA Cancer J Clin. 2016;66:7



Disease Progression Risk Assessment:
National Comprehensive Cancer Network (NCCN) for localized PCA

<+ Very low risk < Intermediate risk
- PSA <10 ng/mL - PSA 10-20 ng/mL
-cT1c -or cT2b-T2c
-PBx G5 =6 -or PBx GS 7
- < 3 positive PBx cores
- <50% PCA in each core <+ High risk

- PSA density < 0.15 ng/mL/g - PSA >20 ng/mL

-or cT3a

% Low risk - or PBx GS 8-10

- PSA <10 ng/mL
-cT1-T2a N L
From NCCN Clinical Practice Guidelines in Oncology (NCCN

- PBx GS <6 Guidelines®) for Guideline Prostate Cancer V.2.2016. ©
National Comprehensive Cancer Network, Inc 2016




Disease Progression Risk Assessment:
“Average” Risk versus Individual Risk

Very Low
Clinical
Risk Low
Groups

Intermediate

Average risk

Conventional Pre-Treatment Models Stratify
“Average” Risks at Population Level

Courtesy of Dr. Eric Klein, Cleveland Clinic



Disease Progression Risk Assessment:
“Average” Risk versus Individual Risk

Individual risk varies widely for patients within each risk group

Very Low < >
Clinical
Risk Low < >

Groups o < > o
Intermediate A (N
Low PSA Individual risk Low PSA
Low volume High-volume
Gleason 3+4 Gleason 4+3
5% pattern 4 80% pattern 4

Courtesy of Dr. Eric Klein, Cleveland Clinic



The Promise of Genomics

Unfavorable Biology @
Intermediate Risk

. Verylow |< OCOC0O0 00000000
Clinical

Risk Low 00 oo000000ee
Groups

Intermediate O @ “ ® 0000 O

7

©

Individual risk

Favorable Biology
Very Low Risk

Add independent predictive information beyond standard clinical
and pathologic measures

Courtesy of Dr. Eric Klein, Cleveland Clinic



Rationale for PCA Biomarkers Development

WHO TO REBIOPSY

WHO TO BIOPSY l
Negative
l Prostate
Biopsy (Bx)
.
|
I |

Sampling
WHO TO TREAT*

*Radical treatment vs. active surveillance (AS) in Bx setting;
*Multimodal therapy vs. observation in post treatment setting



Molecular Markers and Genomic Tests

Predict biopsy outcome

|dentify clinically significant/aggressive disease

Predict disease progression/outcome

Advise management (right treatment at appropriate time)

Wh_o to Who to Watch
Rebiopsy or Treat

« PCA3 * OncotypeDX

* Confirm MDx * Prolaris

* Prostate Core  ProMark
Mitomic Test o Decipher

(PCMT)




Unfavorable Pathology with Clinical Implications

Cribriform architecture

Intraductal carcinoma
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2014 ISUP modified Gleason system — pattern 4

= At least four different
patterns are
recognized as Gleason
grade 4:

- Fused

- lll-formed

- Glomeruloid
- Cribriform

= Cribriform growth is
associated with
increased genomic

instability & adverse
Kweldam et al. Transl Androl Urol. 2018 Outcome




Cribriform Prostate Cancer

VAR LB TR

= A recent meta-analysis of 14 917 N o
publications determined an

OR of 11.37 for adverse
outcome in cribriform PCA
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Intraductal carcinoma of the prostate (IDC)

= Distinct entity in 2016 WHO

= Malignant secretory cells
that grow within and expand
prostatic ducts/acini:

- Retrograde spread of PCA
into prostatic glands

- Precursor to PCA (rare
cases)

= Associated with adverse
prognostic features at RP:
- High GS, large tumor, EPE,
SVI, + margins




Intraductal carcinoma of the prostate (IDC)
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Disease-specific survival of patients with invasive

cribriform and IDC at diagnostic Bx
Kweldam CF et al. Modern Pathology 2016

= CR/IDC+ status is associated with worse disease-specific
survival

= Men with CR/IDC- Gleason 347 PCA have similar survival
probabilities to 336 and could be candidates for AS

Presence of invasive cribriform or IDC at Bx outperforms %

grade 4 in predicting outcome of Gleason score 3+4=7 PCA
Kweldam CF et al. Modern Pathology 2017

CR and/or IDC is independent parameter for BCR after RP;
whereas % grade 4 is not; CR and/or IDC should exclude AS



IDC on diagnostic needle Bx predicts PCA mortality:

A population-based study
Saeter T et al. Prostate 2017

= |IDCis indicator of PCA with high-risk of mortality
= |IDC should be reported on biopsy

Is there any prognostic impact of IDC of prostate in initial

diagnosed aggressively metastatic PCA?
Zhao T et al. Prostate 2015

= |IDC+ independently associated with earlier occurrence of
CRPC and poorer OS



IDC/Cribriform architecture: clinical significance

Impact decision for Independent predictor
therapy of clinical outcome
: : 4 : : A
Exclude Active Surveillance ¥ Progression Free Survival
Need Definitive Therapy 4 Biochemical Failure
\* Metastatic/Mortality Risk -




Cribriform (CR) and intraductal (IDC) prostate cancer are
associated with increased genomic instability and distinct
genomic alterations - Bottcher et al. BMC Cancer. 2018

= |mages of TCGA (N = 260) and CPC-GENE (N =199) RP datasets
were reviewed for GS and presence of CR/IDC




TCGA cohort - CR/IDC present in 31%
of TCGA, 38% of CPC-
GENE cases

—~ || - Menwith CR/IDC and
> GS7 had significantly

Eﬂj B higher PGA in both
TCGA (p =0.0003) and
10 + | ' CPC-GENE (p = 0.004)
- ' cohorts
B
g
3

i i i i - Affected genes known
to be associated with
E E E g aggressive PCA (loss of
a e PTEN, CDH1, BCAR1
PGA: Percentage Genome Alteration and gain of MYC)



PTEN IHC

% metastasis-free

Time to Distant Metastasis
100%—
——PTEN normal
j:ﬁ::‘ ——PTEN protein loss
T75% —
50%:— —LL‘—
T

25%— p=0.03

] I | I I

5 10 15 20 25 30

Time (years)

Downregulated in
20% of primary PCA
and 50% of CRPC

PTEN loss found in
84% of IDC, 100% of
intraductal cribriform
proliferations

PTEN loss is strongly
associated with poor
outcomes and CRPC

Lotan et al. Clin Cancer Res 2012;
Lotan et al. Mod Pathol 2013



PTEN loss predicts survival and upgrading

Transatlantic Prostate Group [Cuzick et al. Br J Cancer 2013]
= 675 men on WW; PTEN IHC & FISH (IHC better) on TURP
= 18% PTEN loss in overall cohort

= In low-risk patients, PTEN loss adds prognostic information for
prostate survival to GS, PSA, Ki-67 and extent of disease

= Caveat: only 3% of low risk men (GS<7) had PTEN loss

Johns Hopkins Low Grade Cohort [Lotan et al. Mod Path 2015]

174 men with GS6 on Bx treated by RP (71 upgraded to GS7;
107 GS6 on RP)

PTEN IHC on biopsy tissue
PTEN loss: 18% of upgraded and 7% of not upgraded cases
OR 3 (1.1-8.6) for upgrading




PTEN genomic instability in clinically insignificant
and significant PCA

= PTEN analysis for structural variations, point mutations and
protein expression in PCA treated by RP:

= 48 clinically insignificant and 76 clinically significant PCA

= PTEN loss (FISH): 2% of insignificant, 13% of large volume GS6,
and 46% of GS>7

= PTEN point mutation: 5% of significant vs. 0% of insignificant

= |n GS7 with PTEN loss, PTEN alterations were detected in both
Gleason pattern 3 and 4

= PTEN loss associated with TMPRSS2-ERG fusion and BCR
= PTEN loss is infrequent in clinically insignificant PCA

= PTEN loss in GS6 PCA in Bx indicates a higher likelihood of
clinically significant PCA

Murphy SJ et al. Mod Pathol 2016;29(2):143-56



IHC PTEN testing — Outcomes S/P RP

= 1044 PCA from 1986-2009 - e e RN _[Logrank p <.0001]
= Follow-up: 11.7 yrs 5 0 — ., =
= L
= 81 lethal events 2 o R _
= 16% had PTEN loss £
. T 0.4- PTEN+/ ERG neg —————
(associated w lethal £ PTEN+/ ERG+ ————————
progression) ® o2- Any PTEN loss/ ERG neg — .
Any PTEN loss/ ERG+ — — —

N Lethal | 200 300

PTEN+ 442 29 REF
ERG-

PTEN+ 319 15  0.7(0.4-12)
ERG+

PTEN- 79 17  3.8(2.1-6.9)
ERG-

PTEN- 179 18  1.5(0.8-2.7)
ERG+ Ahearn TU et al. J. Natl Cancer Inst. 2015 Nov 27;108(2).




Long Non-coding RNA SChLAP1 expression in PCA

Characterizes aggressive PCA; prognostic of metastatic PCA progression
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Prensner JR et al. Lancet Oncol 2014




Overexpression of SChLAP1 Predicts Poor Clinical
Outcome & Lethal PCA

= TMAs with 208 clinically localized PCA + 60 mCRPC

= SChLAP1 expression increases with PCA progression

= 89/937 (9.5%) patients had high SChLAP; 88 lethal PCA events
= High SChLAP1 expression is associated with increasing GS

= Strongly associated with lethal PCA independent of age, GS, pT,
and PTEN status (HR 2.2, 95% confidence interval 1.1-4.1)

nnnnnn




A Prostate Cancer "Nimbosus": Genomic Instability
and SChLAP1 Dysregulation Underpin Aggression of

Intraductal and Cribriform (CR) Subpathologies
Chua MLK et al. Eur Urol 2017

= 1325 men with NCCN low = IDC/CR+

to high risk PCA treated ~ Independently predicted
with RP or radiotherapy increased risk of BCR
= Evaluated: and metastasis
- Pathologic IDC/CR - Increased % of genome

- Genomic instability alteration and hypoxia

- Copy number aberrations - SChLAP1 was only gene
expressed >3-fold higher

- Hypoxia
YP in IDC/CR+ than IDC/CR-

- SChLAP1 RNA-ISH




"Nimbosus": A constellation of unfavorable
molecular characteristics co-occur with
intraductal and cribriform subpathologies in PCA

Localized Gleason 7 Prostate Cancer

(No IDC/CA)

Global Copy Number

( IDC/CA )
“Nimbosus?”
,

Global Copy Number

Figure Legend
Hypoxia _4
Low High
X SChLAP1 — (D)
----- SChLAP1 + .

RNA-ISH

O - b I
. :( __t -_:
SChLAP1
RNA-ISH l

<5% 18-mo PSArelapse
<10% 10-y distant metastasis

25%18-mo PSA relapse
40% 10-y distant metastasis

Chua et al. Eur Urol. 2017;72:665-674




Genomic Tests

=

WHO TO TREAT*

e OncotypeDX
e Prolaris
e Decipher




Prolaris Score
is the test?

gRT-PCR measuring RNA expression of
31 cell cycle progression (CCP) and 15
housekeeping genes (>0.5 mm PCA)

Report factors in clinicopathological
data to calculate patient’s 10-year PCA-
specific mortality risk

is the test for?
Men diagnosed with PCA
do the test?
Predict disease specific mortality

|dentify appropriate patients for AS or
immediate treatment

Add predictive value to postoperative
risk models (CAPRA-s score)

46 GENES

15 housekeeper genes

—~
>
Prolaris 10-year death rate
Score %
<0.0 7
0.0-1.0 15
1.1-2.0 36
>2.0 59

Cuzick et al. Br J Cancer 2012;
Bishoff et al. J Urol 2014; Cuzick
et al BrJ Cancer 2015; Oderda et
al. Urology 2017



Prolaris Score

CCP testing reassigns patients to a different
risk category in more than 50% of cases

CCP scores are associated with increased risk
for BCR and metastatic disease after surgery

Gene selection from one PCA pathway

Testing desigh does not account for
heterogeneity — Bx results depends on Bx
sampling

Sommariva S et al. Eur Urol 2016; 69:107



Oncotype DX" Prostate Cancer Assay

is the test?

- gRT-PCR measuring 5 reference

Health |{)

Patien¥ID: DOE, JOHN RICHARD
Sex: Male

Da .

Me 58677771
Date of Collection: 25-Sep-2012
Specimen Type/IT- ~

ncotype DX

Prostates’ L Cancer Assay

Page 1of 1
Genomic Health, Inc.

301 Penobscot Drive

Redwood City, GA 94083 USA

USA/Canada: +1.877 ONCOTYPE

Intemational: oncotypedx.com/contact
www.oncotypeDX.com

CLIA Number 05D1018272

Requisition: RO0003G

Specimen Received: 30-Sep-2012

Date Reported: 05-Oct-2012

Ordering Physician: Dr. Harry D Smith
Submitting Pathologist: Dr. John P Williams
Study # GHI 123456789

Oncotype DX Genomic Prostate Score (GPS) uses RT-PCR to determine the expression of 17 genes
in tumor tissue. GPS is calculated from the gene expression results and ranges from 0 to 100.

Oncotype DX

Clinical experience with GPS is based on a prospectively-designed validation study of biopsy tissue
from 388 patients with localized prostate cancer meeting NCCN® Very Low, Low, and Intermediate risk

genes-normalized RNA
expression of 12 cancer genes
f rom P C A t | ssye (2 1 mm ) E%@Tiﬁ}ll,“ih‘?iﬁ'?JSL“d‘i;”5.‘2?‘!.?5?5&33ﬁ;’fé‘f‘eifs%’n“si?fi”é 6. PSA < 10 ngimi.and dnicalstage "

Interpretation of GPS for this clinical GPsS\

- Low Genomic Prostate Score NOCN LOW risk pairt: &

(GPS) indicates higher likelihood
of favorable pathology (LFP) S +EE.-h T

by clinical criteria alone.
In the expected range of
NCCN VERY LOW risk.**

-« =
more favorable less favorable

is the test for?

- Men newly diagnosed with low,
low-intermediate risk PCA (GS
343, low volume 3+4)

do the test?

- |dentify patients for AS or
immediate treatment

Freedom from High-Grade Disease (dominant Gleason pattern 4 or any pattern 5):
Freedom from Non-Organ-Confined Disease (pathologic T3 stage):

92% (95% ClI: 86%-85%)
88% 95% CI: 82%-93%)

*Favorable pathology is defined as freedom from high-grade (dominant pattern 4 or any pattern 5) and/or non-organ confined (pT3) disease.
**Expected ranges for NCCN risk groups were determined from multivariate modeling in the clinical validation study, where 90% of NCCN Very Low
risk patients had = 79% chance of favorable pathology and 90% of NCCN Intermediate risk patients had = 67% chance of favorable pathology.

tCnopererg et al, AUA Annual Meeting, 2013, Abstract 2131.
“NCCN Clinical Practice Guidelines in Oncology, Prostate Cancer, Version 3.2012.

NECN is  registersd trademark of the Naticnal Comprahensivs Cancer Nstwark, which doss not sndorse any product of Berapy.

Laboratory Director: Patrick Joseph, MD

This test was developed and its performance charactenstics determined by Genomic Health, Inc. The laboratory s regulated under the Clinical Laboratory improvement Amendments
of 1988 (CLIA) as qualified to perfom high-complexity clinical festing. This test is used for clinical purposes. it should not be regarded as investigational or for research. These resuls
are adjunctive fo the ordering physician’s workup.

® 2004-2013 Genomic Health, Inc_ All rights reserved. Genomic Health and Oncolype DX are regisiered trademarks of Genomic Health, Inc.
‘ODX-F007 A0

Knezevic et al. BMC Genomics 2013; Klein et al.
Eur Urol 2014; Cullen et al. Eur Urol 2015



Oncotype DX° Prostate Cancer Assay

- Improves risk stratification over widely used
clinical risk stratification tools (CAPRA, NCCN and
AUA/EAU)

- Fewer treatments of patients with higher LFP
without increasing number of patients with
adverse pathology left untreated

- Accounts for heterogeneity

- Genes of aggressive disease identified in clinically
localized PCA with clinical recurrence endpoint

Brand TC et al. Urology. 2016;89:69



Decipher Prostate Cancer Test

is the test?

Ribonucleic acid-based genomic
classifier (GC) test using 22 RNAs from
coding/non-protein coding regions
derived from FFPE RP specimens

is the test for?
Patients with adverse pathology at RP
do the test?

Predict risk of early metastatic (within
5 years) disease and PCA-specific
mortality following RP

Select patients who may benefit from
multimodal therapy/clinical trial

8. Cell Adhesion

Migration

Tumor motility

Immune System

Modulation
o ;\\ ’//.;_'1: Cell CyC|e
| At Control
? Other/Not
: Known

Erho et al. PLoS One 2013; Karnes et al.
J Urol 2013; Klein et al. Eur Urol 2014;
Knudsen et al. ] Mol Diagn 2016



Decipher Prostate Cancer Test

« 20% increase recommendations for observation
in patients at low-risk of metastasis

« 16% increase recommendations for treatment in
patients at high-risk of metastasis

- GC-defined risk of metastasis higher than 6% was
associated with higher rates of urologists
recommending therapy

- Recently validated in pre-treatment setting (Bx)
as significant independent predictor of metastasis

Badani K et al. Oncotarget. 2013; Badani KK et al. BJU Int. 2015; Nguyen et al. Urology 2015,
Spratt et al. J Clin Oncol 2017; Karnes et al. Eur Urology 2017, Nguyen et al. Eur Urology 2017



Decipher Genomic Classifier Measured on Bx
Predicts Metastasis Risk at 10-years after RP

. PoxDedpherRiskGroup  Survival Cindex @ 10yrs post-RP

for PBx variables

# mets/#
patients
(row %)
Low
NCCN Interm.
risk
group High
Unknown
Total

Low
(<0.45)

0/20
(87%)

0/13
(48%)

1/3
(75%)

0/2
(67%)

38

Interm.
(0.45-06)

0/3
(13%)

4/9
(33%)

1/1
(25%)

0/1
(33%)

14

High
(>0.6)

0/0
(0%)

2/5
(18%)

0/0
(0%)

0/0
(0%)

5

Total

23

27

4

3

57

Sensitivity

1.00

0.75—

0.50+

0.25

0.00

/

v/

‘ L;— ‘
.
.
.
.
s,

s
-
P
,
,
,
.
,
’,
.
.
.
.
.
.
.
.
.

|
/

/ ﬁf

C-index (95% CI)

Bx Decipher 0.8 (0/63-0.94)
NCCN 0.75 (0.64-0.87)

|==|NCCN+Bx Decipher 0.88 (0.77-0.96)

0.00

- Median follow-up 8 years; 8 pts. metastasized; 3 DOD
- After adjusting for age, PSA, GS, GC only significant predictor of metastasis

Klein EA et al. Urology 2016

0.25

050

1-Specificity

0.75

1.00



Ability of a Genomic Classifier to Predict Metastasis and

PCSM after Radiation or Surgery based on Bx Specimens
Nguyen PL et al. Eur Urology 2017

235 pts. treated with RT2ADT or RP
Genomic profile from Bx

Bx Decipher

Median FU 6 yrs; 34 pts. developed
metastases; 11 died of PCA

Predicting metastasis 5-yr post-Bx:

- CAPRA score c-index: 0.60

- CAPRA + Bx Decipher c-index: 0.71 X
- NCCN risk group c-index: 0.66 o 8
- NCCN + Bx Decipher c-index: 0.74 |

Bx Decipher predicted metastasis and
PCSM

p < 0.001

d
metastasis (%)

Cummulative incidence of

Yr post-Bx



Genomic test best use

Very low risk No
Except for young patients

Low risk: Based on life expectancy Adverse
- Low volume 3+3=6 and risk tolerance pathology

__ Adverse

Intermediate risk: patholc?gy,.

- High volume 3+4=7 No metastasis risk
or any 4+3=7 or mortality
High risk No

NCCN endorses use of Prolaris and Oncotype DX GPS for men with very low and
low risk PCA with a life expectancy of more than 10 years



Take Home Message

= Unfavorable pathology (IDC and cribriform
architecture) is an important independent predictor
of clinical outcome

= Few biomarkers and various genomic tests enhance
predictive accuracy of AS eligibility and PCA outcomes
in multiple settings, with potential to improve
confident decision making

= Accurate validation and implementation will be
critical for appropriate integration into clinical
practice
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