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GOALS

• Epidemiology, Screening and Prevention 

• Risk Stratification 

• Treatment of Early and High Risk Disease 

• Hormonal Therapy 

• Treatment of Advanced Disease



Prostate Cancer Incidence
New Cases
Deaths

180,890 
cases

26,120 
deaths

2016







Risk Factors

• Male Gender 
• Aging 
• Race and Ethnic Background 
• Dietary Factors 
• Androgen levels 
• Genetic Factors











Dietary Factors

• Increase Risk 
– Fat

• Decrease Risk 
– Soy (isoflavones) 
– Vitamin E 
– Selenium 
– Vitamin D 
– Lycopene 
– Lipid lowering drugs 

including statins



Risk as a Function of Family History



Familial Prostate Cancer Genes and 
Gene Regions

• 8q24 (MYC gene promoter region) 

• Over 30 SNPs associated slight increased 

risk (HR1.1-1.5)



Molecular Pathways Relevant in 
Prostate Cancer

• Androgen Receptor Signaling 
• IGF-1/PTEN Pathway 
• ETS Activation 

– Prostate cancers are predominated by genetic 
rearrangements.  Point mutations appear less 
frequently than other malignancies
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333	primary	prostate	carcinomas	–	74%	associated	with	a	
molecular	abnormality

Seven	subtypes	defined	by	ETS	fusions	or	mutations	in	SPOP,	
FOXA1,	and	IDH1

Substantial	epigenetic	heterogeneity,	including	a	hypermethylated	
IDH1	mutant	subset

Presumed	actionable	lesions	in	the	PI3K,	MAPK,	and	DNA	repair	
pathways
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Chemoprevention



5 alpha reductase inhibitors for 
prostate cancer prevention



Finasteride Chemoprevention Study 
(PCPT)

18,000 Men>55 nl 
DRE and PSA<3

finasteride

placebo

CaP

CaP



PCPT-Conclusions

• Finasteride reduces risk of  prostate cancer 
by 25% 

• Morbidity is minimal-high in placebo arm 
• 20% more Gleason 8-10 

– Possibly explained by a pathologic artifact



REDUCE Trial

• 8,200 men who had PSA between 2.5 ng/mL and 10 ng/mL 
(50 to 59 years old) or between 3.0 ng/mL and 10 ng/mL (60 
to 75 years old) at initial screening  

• All men had one negative prostate biopsy within six months 
prior to study entry  

• Participants were randomly assigned to dutasteride or 
placebo; the study mandated 10 core biopsies at two and four 
years  

• Dutasteride was associated with a 23% reduction in 
prostate cancer cases compared with placebo 

• Dutasteride statistically did not increase the prevalence of 
high-grade disease 



Chemoprevention	

5 ARIs reduce risk of prostate cancer but 
long term effects are not yet known 

– FDA has chosen not to approve 
– Long term effect on survival and toxicity?



Does PSA based Screening Reduce 
Mortality?

• PLCO  
• ERSPC study 
• Göteborg study



Randomized Screening Studies for 
Prostate Cancer

• PLCO (NEJM 2009) 
– 150,000 men 
– 52% contamination 
– Median follow-up of 7 years 
– No difference in prostate cancer mortality 

• European Screening Study (NEJM 2009) 
– 162,243 men 
– Median follow up of 9 years 
– 20% reduction in prostate cancer mortality p=0.04 
– NNT- 48 needed to be treated to prevent 1 death 

• Göteborg screening trial (Lancet Oncology 2010) 
– 20,000 men 
– Median follow-up of 14 years 
– 44% reduction in prostate cancer mortality (p=0.0002).  
– NNT-12 needed to be treated to prevent 1 death



Conclusions

• Low mortality of prostate cancer in first 10 years 
(few events) 

• PSA screening probably reduces mortality but 
longer follow-up needed 

• Apparent large amount of over-diagnosis and 
overtreatment (at least as seen in first 10 years)



Impact of USPTF on Screening

Presented By Fred Saad at Genitourinary Cancers Symposium 2016



Decrease in screening 

Presented By Fred Saad at Genitourinary Cancers Symposium 2016



Diagnosis Suspected

• Abnormal PSA 
• Abnormal DRE 
• CaP detected on TURP







Risk Groups
 
 

 
Low Risk 

PSA<10        and 
Gleason<7    and 
Stage T1c or T2a 

 
 
Intermediate Risk 

 
PSA 10-20    or 
Gleason 7      or 
Stage T2b 

 
 
Poor Risk 

 
PSA >20        or 
Gleason >7    or 
Stage T2c 

 

 



Staging-Metastatic vs  
Non-Metastatic

• Bone scan and CT scan 
– Only required in intermediate and poor risk 

patients



ONCOTYPE DX

• Genomic Health 

• 17 gene signature 

• Stratifying Low risk and Intermediate risk 
disease



Treatment Choices

• No treatment-Active surveillance 
• Radical prostatectomy 
• Radiation 

• External beam-conformal 
• Brachytherapy-seeds 
• Neutrons 
• Protons 

• Hormonal therapy 
• Combination therapies



Outcome of Surgically Treated Patients

• The cohort: 24,441 patients who underwent RP 
between 1987-2005 at: 
– Cleveland Clinic 
– MSKCC 
– Baylor College of Medicine 
– University of Michigan 
– JHH 

• All pathological specimens reviewed by 
genitourinary pathologists at each institution 

• Endpoint: Prostate cancer mortality Stephenson et al 
J. Clin Onc 2009



Outcome of Treated Patients

• Gleason 8-10: 10% of all cases 
– 49% 15-year PCSM  
– 45% of all cancer deaths 

• Gleason 7: 40% of all cases 
– 8% 15-year PCSM  
– 50% of all cancer deaths 

• Gleason 6 50% of all cases 
– <1% 15-year PCSM   
– 1 of 3756 patients with organ-

confined, Gleason 6 cancer has 
died of prostate cancer

G8-10

G4+3
G3+4
G3+3



The PIVOT Trial

• First randomized controlled trial in the US to 
compare initial treatment to observation 

• Initiated 1994 

• Randomized 731 men to treatment with radical 
prostatectomy or watchful waiting 

• Median age 67  

• 75% screen detected; median PSA 7.8



Kaplan–Meier Plots of Mortality

Wilt TJ et al. N Engl J Med 2012;367:203-213



Conclusions

• Among men with localized prostate cancer 
detected during the early era of PSA testing, 
radical prostatectomy did not significantly reduce 
all-cause or prostate-cancer mortality, as 
compared with observation, through at least 12 
years of follow-up 

• Absolute differences were less than 3 percentage 
points.



Randomized Study: Surgery Versus 
Watchful Waiting

• 695 Scandinavian men, 1989-1999 
• Median f/u 8.2 years 
• Mean age: 64.7 years 
• Mean PSA: 12.8 ng/ml  
• Stage T1b (12%), T1c (11%), T2 (76%)  
• Gleason: 2-6 (61%), 7 (23%), 8-10 (5%)

Bill-Axelson NEJM 
2011



Prostate Cancer Death

p=0.03



Long term outcome of AS

Presented By Fred Saad at Genitourinary Cancers Symposium 2016



Remaining on AS

Presented By Fred Saad at Genitourinary Cancers Symposium 2016



Conclusions

Presented By Fred Saad at Genitourinary Cancers Symposium 2016



Active Surveillance catching on?

Presented By Fred Saad at Genitourinary Cancers Symposium 2016



Multimodality Treatment: 
High Risk Disease



  
Bolla M, et al. Lancet.  2002;360:103-106.

EBRT vs EBRT + 3 Years HT: 
EORTC Trial 2002

100
90
80
70
60
50
40
30
20

0
10

Overall 
Survival 
(%)

Log-rank test P<.0001 
Hazard ratio 0.51  
(95% CI, 0.36–0.73)

0 1 2 3 4 5 6 7 8

Combined treatment

Radiotherapy alone

Time Since Randomization (Years)



Summary-Locally Advanced Tumors: 
XRT +ADT

• Overall survival 
    3 years or longer provides benefit 

• Prolonged duration needs to be balanced with 
side effects



Primary objective:   To demonstrate non inferior survival 
with 6-months adjuvant hormonal treatment compared to 
3-years adjuvant ADT treatment

EORTC 22961: Design 

Pelvic RT + 
6-month CAB

Prostate cancer 
T1c-T2a-b, N1-2 or pN1-2 

or T2c-T4, N0-2  
(UICC 1992) 

M0 
PSA<150 ng/ml  

WHO ≤2
No further  

treatment (SADT)

30 months LH-RH 
(LADT)

N=1117 N=970

Bolla et al NEJM 2009



Overall survival

(years)
0 1 2 3 4 5 6 7 8 9

0

10

20

30

40

50

60

70

80

90

100

O N Number of patients at risk :
100 483 470 452 409 332 235 122 37 4
73 487 476 450 414 354 239 130 52 17

Short ADT
Long ADT

HR(SADT/LADT): 1.43 
(96.4% CI: 1.04-1.98)
P-Value: 0.6543  
(H0: SADT non inferior)

85.3% 
(98.2% CI: 80.5-89.0)

Long ADT

Short ADT

80.6% 
(98.2% CI: 75.4-84.8)

P-value: 0.0191 
(H0: LADT superior)



Multimodality Therapy:  
What about Patients with Intermediate and High 

Risk but Localized Disease (T1-2)



XRT vs. XRT + ADT for Intermediate 
and High Risk Patients

• 205 patients with PSA> 10 or Gleason >6 
• Randomized to XRT or XRT + 6 months of ADT 
• Median follow-up 7.6 years 
• Overall survival HR=1.8 (p=0.01) 
• PCSM HR=4.1 (p=0.01)

D’Amico et al JAMA 2008



Adjuvant Hormone Ablation 
ECOG 3886: Results at 12 Years

Messing EM, et al. Lancet Oncol. 2006

Immediate hormonal therapy improves 
survival in node positive patients

Randomized trial 
98 patients 
Nodal metastases



Natural History of Prostate Cancer

Under	the	care	of	ONCOLOGIST

Castrate Sensitive

Asymptomatic

Non Metastatic

Castrate Resistant

Metastatic

Symptomatic

Local			
Therapy

Androgen		
Deprivation

Therapies	After	LHRH	
Agonists	  

Chemotherapy

Postchemo

Death

15	to	20	+	years

    12 to 48 mths

12	mths



Natural History Of Rising PSA

• 304 men relapsed after surgery 
• No hormones until (+) bone scan 
• Time to PSA rise, Gleason, PSADT were 

predictors of survival

First Rise 
in PSA

RP

Bone scan  
(+)

Death

8 yrs 5 yrs

Pound JAMA 1999



Patients with a Rising PSA-Importance of PSADT

Freedland SJ, et al. JAMA. 2005



<br />Does local control matter in locally advanced prostate cancer? <br />

Presented By Fred Saad at Genitourinary Cancers Symposium 2016



Overall survival 

Presented By Fred Saad at Genitourinary Cancers Symposium 2016



Does local control matter in metastatic patients?

Presented By Fred Saad at Genitourinary Cancers Symposium 2016



Local therapy improves FFS

Presented By Fred Saad at Genitourinary Cancers Symposium 2016



Conclusion 

Presented By Fred Saad at Genitourinary Cancers Symposium 2016



Does hormone-therapy improve salvage radiation therapy? 

Presented By Fred Saad at Genitourinary Cancers Symposium 2016
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More ADT is better for high risk prostate cancer

Presented By Fred Saad at Genitourinary Cancers Symposium 2016





Androgen-Deprivation Therapy: Definition

• Orchiectomy 
• LHRH agonists 
• LHRH antagonists 
• Estrogens 
• Combined androgen blockade 
• Antiandrogen monotherapy

 LHRH = luteinizing hormone-releasing hormone.

Androgen-deprivation therapy (ADT) is any treatment that 
blocks interaction of androgen with the androgen receptor 

Existing therapies do not adequately suppress adrenal or intratumoral production 
of androgen



ADT: Indications

• Indications 
– Newly diagnosed metastatic disease 
– Adjuvant therapy of node positive disease 

discovered at prostatectomy 
– Combined with radiotherapy in patients with  

intermediate/high-risk disease 

• Use of ADT in patients with biochemical 
progression is controversial



What is the Appropriate Timing of 
Androgen Deprivation Therapy (ADT)?



Studer et al. J Clin Onc 2006



Overall survival



Conclusions

• Earlier rather than later therapy is recommended 

• The definition of “early” needs greater refinement 

• In practice, PSA velocity, patient anxiety, side effects 
and perception of side effects of therapy guide therapy 

• Would not wait for objective evidence of metastasis 
since progressive disease may increase fatal TE 
events 

• MANY MEN WITH SLOW PSADT WILL NOT DIE OF 
CaP AND CAN AVOID EARLY ADT



Metastatic  Prostate Cancer



Slide 5

Presented By Maha Hussain at Genitourinary Cancers Symposium 2016



What is a good response to ADT? 

• SWOG 9346 Intermittent ADT Trial 

• 1345 eligible patients 

• Level of PSA after 8 months of ADT

Hussain et al J.Clin Onc 2007



Slide 17

Presented By Maha Hussain at Genitourinary Cancers Symposium 2016



cADT vs iADT Phase III Trials  

Trial Population No. of pts Accrual status

NCIC/PR7 PSA relapse after RT 1340 closed

EC 507 PSA relapse after RP 201 closed

ICELAND PSA relapse/locally advanced 700 closed

Japan Locally advanced 300 closed 

SEUG Advanced disease 766 closed

AP 17/95 Advanced disease and metastatic 325 closed

SWOG 9346 Metastatic (PSA > 5 ng/mL) 1500 closed

EC 210 Metastatic (PSA > 20 ng/mL) 387 closed



Tannock IF et al. NEJM 2004

Presented By Maha Hussain at Genitourinary Cancers Symposium 2016



E3805:CHAARTED: ChemoHormonal Therapy vs Androgen Ablation Randomized Trial 

Presented By Maha Hussain at Genitourinary Cancers Symposium 2016



Therapy Was Feasible:<br />Majority of Patients Received all 6 Cycles of Docetaxel

Presented By Maha Hussain at Genitourinary Cancers Symposium 2016



Slide 16
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Slide 19
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What are the Side Effects of ADT?



Side-Effects of ADT

Loss of libido 

Erectile 
dysfunction 

Hot flashes

Weight gain 

Gynecomastia 

Loss muscle mass, 
strength 

Decr size penis 
and testes 

Hair changes

Loss of BMD 

Anemia 

Onset/worsening of 
lipids, HTN, 
diabetes, CVD

Depression 

Emotional lability 

Cognitive function

Fatigue, 
Lack of energy, 
Lack of initiative 

“Big Three” What you see What you don’t see What you feel





Prevention of Fractures from ADT

• Replete Vitamin D 
• Adequate calcium intake 
• Risk of fracture assessment based on 

health profile 
• Baseline and yearly BMD



ADT and alzheimer’s 

Presented By Fred Saad at Genitourinary Cancers Symposium 2016



• Definition: Rising PSA or objective progression 
(bone +/- soft tissue) despite castrate testosterone 
levels 
– Serum Testosterone  < 50ng/dl or  < 1.7nM/dl 

• CRPC will develop in all patients who receive 
Androgen Deprivation Therapy 

• Androgen Receptor (AR) is still present and 
functional 

Castrate Resistant Prostate Cancer  
(CRPC)



Castrate Resistant Prostate Cancer
• Increased Androgen Biosynthesis 

– Persistent androgens in primary tumors1,2  
– Persistent androgens in metastasis3 
– Upregulated enzymes of steroidogenesis3 

• Persistent Androgen Receptor Signaling 
– AR amplification 

– AR splice variants 
– AR signaling via alternate ligands (steroid receptor superfamily) 

– AR signaling via PI3Kinase/ MAPKinase etc 
  

1. Geller J, 1969. 
2. Mohler JL et al. Clin Cancer Res. 2004;10:440-448. 
3. Montgomery RB et al. Cancer Res. 2008; 68:4447-4454. 
4. Ryan C et al. 2008 ASCO:5018. 
5. Scher HI et al. 2008 ASCO:5006. 



Castration Resistant Prostate Cancer-New 
Clinical Insights

• Most men with CRPC do not yet have 
radiographic metastases 

• Median time to metastasis is 2-3 years 

• Determinants of time to onset of metastases are 
level of PSA and PSADT





Randomized Phase 3 IMPACT Trial

Asymptomatic or 
minimally symptomatic 
metastatic CRPC 

Sipuleucel-T 
q 2 weeks x 3

Placebo 
q 2 weeks x 3

2:1

N=512
S
U
R
V
I
V
A
L

Primary endpoint: Overall survival 

Secondary endpoint: Objective disease progression

Kantoff PW, et al, NEJM, July, 2010



Administering three doses of autologous antigen-presenting cells 
stimulated by a chimeric protein comprising prostatic acid phosphatase 
(PAP) and GM-CSF over a 1-month period

Immunotherapy for Prostate Cancer - 
Provenge

Drake	CG,	Nature	Reviews	Immunology,	Aug.	2010



IMPACT Study

• PROVENGE improved median survival by 4.1 months 
compared to the control group (25.8 months versus 21.7 
months). Overall, PROVENGE reduced the risk of death by 
22.5% 

• No effect on the time to disease progression was observed 

• No evidence of a favorable effect on PSA, tumor regression, 
or stabilization of soft tissue or bony disease 
radiographically, or health-related quality of life

Kantoff PW, et al, NEJM July, 2010



Novel Hormonal Agents

• Abiraterone - CYP 17 inhibitors 
  
• Enzalutamide - Antiandrogen 
 



Androgenic Steroidogenesis

• Steroid hormone biosynthesis is catalyzed by 
a series of cytochrome P450 enzymes and 
reductases 

• Synthesis of both androgens and corticoids 
begins with the conversion of cholesterol to 
progestagens



Abiraterone Acetate 
17α hydroxylase, c17-20 lyase inhibitor

Abiraterone

x x

X X

Reid AH, et al. Significant and sustained antitumor activity in post-docetaxel, CRPC with CYP17  
inhibitor abiraterone acetate. J Clin Onc 2010;28:1489-95.



ENZALUTAMIDE



Enzalutamide (MDV3100)

• Oral investigational 
drug rationally 
designed to target AR 
signaling, impacting 
multiple steps in AR 
signaling pathway 

• No demonstrated 
agonist effects in pre-
clinical models

Enzalutamide
1

T/DHT

AR

T

Tumor 
 Death

Cell	nucleus

Inhibits	Binding	of		
Androgens	to	AR

Inhibits	Nuclear		
Translocation	of		AR

Inhibits	Association	
Of	AR	with	DNA

AR

Cell	cytoplasm

Tran et al. Science 2009;324:787–90.

2

3



OS Benefit in Recent CRPC Trials

Trial/ 
Agent  Mechanism Comparator Survival 

(months)
Hazard  
Ratio

P-value Reference

AFFIRM 
Enzalutamide 

Androgen 
Receptor 

Signaling Inhibitor
Placebo 18.4 vs. 13.6 0.631 <0.0001

de Bono et 
al, ASCO 

2012

COU-AA-301 
Abiraterone + 
prednisone  CYP17 Inhibitor Placebo + 

prednisone 14.8 vs. 10.9 0.646 <0.0001
de Bono et 
al, NEJM 

2011

TROPIC 
Cabazitaxel + 
prednisone  Cytotoxic Mitoxantrone + 

prednisone 15.1 vs. 12.7 0.70 <0.0001
de Bono et 
al, Lancet 

2010

Radium 223*
Alpha-particle 

emitting 
radionuclide

Placebo 14.9 vs 11.3 0.69 0.0018 Parker et al, 
ESMO 2011

* Only 60% of these patients were post-docetaxel patients 





Surgery 
Radiation 

Active surveillance

No standard 
Second-line 
hormones

Non-metastatic

Cabazitaxel 
RAD223

Metastatic,		
Post-docetaxel	

Sipuleucel-T 
Enzalutamide 
Abiraterone 
Docetaxel 

Zoledronic acid  
Denosumab 

Metastatic,	
Chemotherapy-naïve		

Asymptomatic

Docetaxel 
  Abiraterone 
Enzalutamide 

RAD 223

Metastatic,	
Chemotherapy-naïve		

Symptomatic

Metastatic	
Hormone-naïve

Rising	PSA,		
No	mets

Newly	diagnosed	
Localized	disease

ADT +/-
Chemotherapy

ADT or 
observation

Prostate Cancer Landscape: 2016 

Hormone	Sensitive

Castration	Resistant



Recent Advances



View of Targeted Therapies in Prostate Cancer

Presented By Nima Sharifi at Genitourinary Cancers Symposium 2016



2 Major Milestones in 2015<br />Genetic Blueprint of Prostate Cancer

Presented By Nima Sharifi at Genitourinary Cancers Symposium 2016



Slide 12
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Dream Team Biopsy Trial

Presented By Robert Dreicer at 2015 ASCO Annual Meeting



 Sites of Biopsy Acquisition<br />(as of 12/1/15; n = 220) 

Presented By Tomasz Beer at Genitourinary Cancers Symposium 2016



Histology of 124 Evaluable Biopsies

Presented By Robert Dreicer at 2015 ASCO Annual Meeting



Slide 37

Presented By Tomasz Beer at Genitourinary Cancers Symposium 2016



Overall survival as function of biopsy pathology<br />Grouping IAC and SCNC

Presented By Tomasz Beer at Genitourinary Cancers Symposium 2016



Slide 43

Presented By Robert Dreicer at 2015 ASCO Annual Meeting



Eligibility: Recognition That the Optimal Sequence<br />To Utilize  the Currently Approved Life Prolonging Therapies is Unknown and that the Histology Can Change Over Time<br />

Presented By Howard Scher at 2015 ASCO Annual Meeting



Slide 9

Presented By Howard Scher at 2015 ASCO Annual Meeting



Controlling for Flare with  2+2, per PCWG3

Presented By Howard Scher at 2015 ASCO Annual Meeting



Identifying Molecular Alterations in CRPC

Presented By Tomasz Beer at Genitourinary Cancers Symposium 2016



Clinical Utility

Presented By Tomasz Beer at Genitourinary Cancers Symposium 2016



Biomarker based treatment 

Presented By Fred Saad at Genitourinary Cancers Symposium 2016



[TITLE]

Presented By Peter Nelson, MD at 2014 Genitourinary Cancers Symposium



Prognosis in mCRPC  

Presented By Fred Saad at Genitourinary Cancers Symposium 2016



Survival <br />Based on CTC and LDH at 12 weeks 

Presented By Fred Saad at Genitourinary Cancers Symposium 2016



AR-V7:  predictor of treatment response?

Presented By Fred Saad at Genitourinary Cancers Symposium 2016



Final Conclusions

Presented By Fred Saad at Genitourinary Cancers Symposium 2016


