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Overview 

A: PSA for Screening?       YES    NO   MAYBE  ?? 

 
 

B: Emerging Therapeutic Developments 
Based on Novel Therapeutics 
Based on Novel Combinations of older drugs 

 

C: Guidelines on Genomic Biomarker applications 
in the Prostate Cancer Management 
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A: PSA Based Screening 

• Total Population:   308,745,538   
• Males – all ages:   151,781,326   
• Males: 65 years & above:  17,362,960  

 
• Known prevalence of prostate cancer cases in 

the US (2007-SEER):               2.23 million 
• Lifetime risk in US males:                   16% 
• Risk of dying from prostate cancer:  2.9% 

US Census 2010 
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PSA in Prostate Cancer 
• Serine protease (KLK3) 
• First discovered in 1971 and isolated from 

human prostate tissue in 1979 
• Produced by epithelial cells lining the acini and 

ducts of the gland and so is organ, but not 
tumor specific 
 

• FDA approved for monitoring disease -1986 PSA 
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PSA Performance is Based on “Normal cut 
off ”  

• PPV: the proportion of men with an “elevated” PSA value 
who have prostate cancer 

PSA ( ng/ml)                  PPV 

> 4.0                  30% 

4.0-10                  25% 

>10                  42-64% 

• NPV is 85% i.e. <4.0 ng/ml 15 percent chance of 
having cancer 
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Note:  Lowering The “Normal Cut-off” 
• Improves sensitivity but reduces specificity of 

test. The impact of this is: 
 

• Greater false positive rates; 
 

• Greater number of clinically indolent cases 
 

• Increased biopsies and increased rate of 
normal biopsies 
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Relationship Of PSA Level To The Prevalence Of Prostate 
Cancer And High-grade Disease 

Thompson IM et al. N Engl J Med 2004;350:2239-2246. 
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US Commission on Chronic Illness-1951 

The CC1 Conference on Preventive Aspects of Chronic 
Disease, held in 1951, defined screening as:  
 
“… the presumptive identification of unrecognized disease or 
defect by the application of tests, examinations, or other 
procedures which can be applied rapidly. Screening tests 
sort out apparently well persons who probably have a 
disease from those who probably do not…” 
 
 
 
US proposed definition adopted by WHO 



©2018 MFMER  |  slide-11 

PSA for Prostate Cancer Population 
Screening - Simple View ! 

•By population statistics the “prevalence” of 
prostate cancer is low 

 

PSA PCa 
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16% risk vs 3% Chance of Dying 
Can PSA for Prostate Cancer Population 
Screening Do This?  

PSA 
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Definition of a Screening Test and its 
Challenges  
• Screening is a means of detecting disease in 

asymptomatic individuals, with the goal of 
decreasing morbidity and mortality from the 
disease 
 

• Challenge is not simply detecting disease 
earlier, but showing that aggressive treatment of 
screen-detected disease will prevent disease 
specific mortality/morbidity and not survival 
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1992: ACS/AUA/ACR Position on PSA 
screening for Prostate Cancer 
• “All men 50 years and above with an 

anticipated survival of 10 years or more based 
on presence of co-morbidities undergo an 
annual DRE and annual PSA for the purpose of 
detecting prostate cancer early” 
 

• “It is further advised that annual screening 
being at age 40 years in African American 
males or men with a family history of prostate 
cancer “ 
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1992: USPTF and Canadian Task 
Force for Periodic Health Examination 
Position 
Recommend against annual screening with PSA 
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Beyond PSA: 
Issues In Prostate Cancer Screening 
• Long natural history 
• Pathology = Aggressiveness (Gleason Scoring) 

 
• GS: 2-5  Well differentiated tumors 
• GS: 6-7       Moderately differentiated tumors 
• GS: 8-10         Poorly differentiated tumors 

• Give rise to biases in prostate cancer screening 
 

• Lead time and Length time bias 
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20-year Outcomes Of Clinically Detected 
Prostate Cancer (JAMA. 2005;293:2095-2101) 
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Length-Time Bias 
• Screening tests diagnose slow growing tumors 

more easily than fast growing cancers 
 

• Extreme form of length time bias is “over 
diagnosis” as the reservoir of slow growing 
tumors is large 
 

• Patients are likely to die with the disease than 
of the disease 
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• Patient merely diagnosed earlier 
• Survival “appears” increased, although life not 

prolonged 
• Screening test prolongs time the subject is 

aware of diagnosis 
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Is There an Effective Treatment for 
Localized Prostate Cancer? 

Anna Bill-Axelson, M.D., Ph.D.,et al. for the SPCG-4 Investigators 

N Engl J Med 
Volume 364(18):1708-1717 

May 5, 2011 

Radical Prostatectomy versus Watchful 
Waiting in Early Prostate Cancer 
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Men With Prostate Cancer Diagnosed On 
The Basis Of Obstructive Urinary Symptoms 

(Rather Than Elevated PSA Levels) 

Holmberg, L. et al. N Engl J Med 2002;347:781-789 
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Cause Of Death Based on Treatment And 
Age At Diagnosis 

Bill-Axelson A et al. N Engl J Med 2011;364:1708-1717 
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Nonfatal Surgical Complications within 1 Year after 
Radical-Prostatectomy 
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46.1% vs. 52.7% 
(Absolute risk 
reduction = 6.6%; 
95% CI: 1.3-14.5) 
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14.6 % RP 
group vs. 
20.7% watchful 
waiting group 

Number needed to treat (NNT) to prevent one death: 15 
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PIVOT: Study Enrollment and Treatment 

Wilt TJ et al. N Engl J Med 2012;367:203-213. 
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PIVOT: Kaplan–Meier Plots of Mortality 

Wilt TJ et al. N Engl J Med 2012;367:203-213. 
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3 High Quality Randomized Controlled 
Trials Available 

The Prostate, Lung, Colorectal, and Ovarian 
Screening Trial (PLCO) 2009    
    
European Randomized Study of Screening for 

Prostate Cancer (ERSPC)  2009 
Goterberg Trial  2010 

 
CAP      2018 
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PLCO 
• Enrolled patients from 1993-2001 (10 US 

centers) 
• Screening group: Annual PSA/DRE for 6 

years (PSA > 4.0ng/ml cut off for work up) 
• “Usual care” for the non-screening group 

 
• Primary Endpoint: Cause specific mortality 
• 7-year complete follow-up on death rate for 

100% and 10 year follow up for 67% 
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Number of Diagnoses of All Prostate Cancers (Panel A) and Number of Prostate-Cancer 
Deaths (Panel B) 

Andriole GL et al. N Engl J Med 2009;360:1310-1319 
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Tumor Stage, Histopathological Type, and Gleason Score for All Prostate Cancers at 10 Years, 
According to Method of Detection and Time of Diagnosis 

Andriole GL et al. N Engl J Med 2009;360:1310-1319 
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Causes of Death at 10-Year Follow-up 

Andriole GL et al. N Engl J Med 2009;360:1310-1319 



©2018 MFMER  |  slide-33 

PLCO Prime Conclusion 

• After 7 to 10 years of follow-up, the rate of 
death from prostate cancer was very low and 
did not differ significantly between the two 
study groups 

 

• At 14.8 years: PCSM had a RR of 1.8 (95% 
CI: 0.87-1.24) 

 



©2018 MFMER  |  slide-34 

Screening and Prostate-Cancer 
Mortality in a Randomized 
European Study (ERSPC) 

N Engl J Med 
Volume 360(13):1320-1328 

March 26, 2009 
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Study Overview 

• PSA screening in 162,000 men between the ages 
of 55 and 69 years (core group) in seven 
European countries  

• Primary endpoint: Death rate from prostate 
cancer 

• Most centres used PSA cut off lower than US    (3 
ng/ml) for doing a biopsy 

• Screening once every 4 years (6/7 centres) 
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Cumulative Risk of Death from Prostate 
Cancer 

Schroder FH et al. N Engl J Med 2009;360:1320-1328 
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ERSPC Conclusions 
 PSA-based screening reduced the rate of 

death from prostate cancer by 20% but was 
associated with a high risk of over diagnosis 
(PSA PPV of 24%) 

 

 A significant reduction in prostate-cancer 
mortality was found after a median follow-up 
of 9 years 

 

 Over diagnosis and overtreatment were 
important limitations of the screening program 
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Got ◌۬eborg Randomized Population 
Based Prostate Cancer Screening Trial  
(Lancet Oncol:v11;2010;p725.) 

• PSA screening offered once every two years 
• Initiated 1994 for target population 50-64 years 

N=20,000--1:1 randomization 

9952 Screened 9952 Controls 

Urological work up initiated with PSA of 3.0ng/ml 

Primary endpoint: Absolute and relative risk reduction in cumulative 
prostate-cancer mortality 
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Prostate Cancers Diagnosed in the Study 



©2018 MFMER  |  slide-41 



©2018 MFMER  |  slide-42 



©2018 MFMER  |  slide-43 

USPTF 2011 Update For PSA Based 
Screening— October 2011   
• Moderate to high certainty that the service has 

no net benefit or that the harms outweigh the 
benefits in men < 75 years 

• Recommended against PSA screening for 
prostate cancer - Grade D recommendation 
applies to healthy men of all ages, regardless of 
age or family history 
 

• (2008: Grade D for men > 75 years) 
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USPTF Grading 
• "D": The USPSTF recommends against 

routinely providing [the service] to 
asymptomatic patients;  

• in fact “discourage the use of the service” by 
the provider 

 
• "I": (2002) The USPSTF concludes that the 

evidence is insufficient to recommend for or 
against routinely providing (the service)  
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AUA 2011 Recommendations 

• AUA continues to recommend informing men 
about risk/benefits and to initiate screening for: 

• Men  50 years, with a 10-year life expectancy  
• Recommends average risk men consider a 

baseline PSA at 40 (if LE > 10 years) 
• Men  45 years, if African-American, or  
• Men with a first-degree relative diagnosed with 

prostate cancer <65 years;  40, if has several 
relatives with prostate cancer <65 years 

• Finally, no PSA cut off values for biopsy referral  
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ACS 2011 
• ACS: Discuss with patient; if he agrees offer 

PSA testing annually beginning at 50 
• Stresses patient informed decision and 

discussing decision aids 
• Recommends cut off of 2.5 ng/ml for 

undergoing annual PSA testing 
• Start screening discussions at age 40 – 45 in 

high risk patients 
• Biopsy referral threshold of 4.0 ng/ml 
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Against PSA Screening 

• Canadian Task Force On Preventive Health 
Care 

• United Kingdom National Screening Committee 
• Australian Cancer Council 
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ACP 
• “Rather than screening all men for prostate 

cancer as a matter of routine, physicians 
should:  
 

• Describe the potential benefits and known 
harms of screening, diagnosis and treatment 
 

• Listen to patient concerns and  
 

• Then individualize decision to screen…” 
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Date of download:  9/20/2018 Copyright 2018 American Medical Association. 
All Rights Reserved.

From: Prostate-Specific Antigen–Based Screening for Prostate CancerEvidence Report and Systematic Review 
for the US Preventive Services Task Force

JAMA. 2018;319(18):1914-1931. doi:10.1001/jama.2018.3712

Analytic FrameworkEvidence reviews for the US Preventive Services Task Force (USPSTF) use an analytic framework to visually 
display the key questions that the review will address to allow the USPSTF to evaluate the effectiveness and safety of a preventive 
service. The questions are depicted by linkages that relate interventions and outcomes. Refer to the USPSTF Procedure Manual for
further details.

Figure Legend: 
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Harms of screening
or diagnosis

Key questions

Is there direct evidence that prostate cancer-spe
morbidity and mortality and all-cause mortality?
a. Does the effectiveness of PSA-based screening vary by subpopulation or risk factor (eg, age, race/ethni

antigen (PSA)-based screening for prostate cancer reduces short- or long-term prostate cancer

ity, family history, or clinical risk assessment)?

What are the harms of PSA-based screening for prostate cancer and diagnostic follow-up?
a. Do the harms of PSA-based screening for prostate cancer and diagnostic follow-up vary by subpopulation or risk factor (eg, age, race/ethnicity,
family history, or clinical risk assessment)?

Is there evidence that various treatment approaches for early-stage or screen-detected prostate cancer reduce morbidity and mortality?
a. Does the effectiveness of these treatment approaches vary by subpopulation or risk factor (eg, age, race/ethnicity, baseline PSA value, family
tory, comorbid condi

ons, or clinical risk assessment)?

What are the harms of the various treatment approaches for early-stage or screen-detected prostate cancer?
a. Do the harms of these treatment approaches vary by subpopulation or risk factor (eg, age, race/ethnicity, baseline PSA value, family history,

comorbid conditions, or clinical risk assessment)?

b. Do the harms differ by treatment approach?

Is there evidence that use of a prebiopsy prostate cancer risk calculator, in combination with PSA-based screening, accurately identifies men with clinically
significant prostate cancer (ie, cancer that is more likely to cause symptoms or lead to advanced disease), compared with PSA-based screening alone?
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USPTF- 2018 
• PSA screening may reduce prostate cancer 

mortality risk; Is associated with false positives; 
Biopsy complications and Overdiagnosis 

 
• For men aged 55 to 69 years, the decision to 

undergo periodic prostate-specific antigen 
(PSA)–based screening for prostate cancer 
should be an individual one.                           C 

• For men over 70:                                             D 
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B: Emerging Therapeutic Developments 
 
 Based on Novel Therapeutics 
 
 Based on Novel Combinations of 
 older drugs 
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5.8-year 
Average (OS) 8-year 

average 

Prostate Cancer Disease Progression 

Local stage 
cancer 

PSA/biochemical 
relapse (BCR) 

Clinical advanced 
hormone sensitive 

Castration 
resistance (CRPC) 

Estimated 
time to death 
2-3 years 

Death 
33,000!! 

Seven new  
targeted and  

Non-targeted systemic 
treatments 

Systemic therapies here for  
“high-risk” patient populations 
 
2017 additions 
STAMPEDE 
RTOG-9601 
 

Apalutamide 
?Enzalutamide 
 
Conditional to 
having started 
ADT 
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1966: Nobel for Huggins & Hodges for 
ADT 
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PSA 
Another 40 years… 
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Seven New Drugs for CRPC 
2010-2015 

Docetaxel (2004) 
Mitoxantrone (1996) 

Ketoconazole 

Enzalutamide 

Abiraterone 
acetate 

Cabazitaxel 

Sipuleucel-T 
vaccine 

Denosumab 
(Zoledronic acid) 

Radium-223 

2010 2013 2015/16 

Olaparib 
(PPARɣ inh) 
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E3805 / CHAARTED Treatment 

STRATIFICATION 
 
Extent of Mets 
-High vs Low 
Age 
≥70 vs < 70yo 
ECOG PS 
- 0-1 vs 2 
CAB> 30 days 
-Yes vs No 
SRE Prevention 
-Yes vs No 
Prior Adjuvant ADT 
≤12 vs > 12 months 

R
A
N
D
O
M
I
Z
E
 

ARM A: 
ADT  + docetaxel 
75mg/m2 every 21 
days for maximum 
6 cycles  

ARM B: 
ADT  (androgen 
deprivation therapy 
alone) 

Evaluate 
every 3 weeks 
while 
receiving 
docetaxel and 
at week 24 
then every 12 
weeks 

Evaluate 
every 12 
weeks 

Follow for time 
to progression 
and overall 
survival 
 
Chemotherapy 
at investigator’s 
discretion at 
progression 

• ADT allowed up to 120 days prior to randomization  
• Intermittent ADT dosing was not allowed 
• Standard dexamethasone premedication but no daily prednisone 
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E3805: Study Endpoints 

• Primary Endpoint 
• Overall survival 

 

• Secondary Endpoints 
• Rate of PSA < 0.2 ng/mL at 6 months and 12 months 
• Time to biochemical, radiographic or symptomatic PD 
• Time to radiographic or symptomatic progressive disease 

(PD) 
 

59 
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E3805: Overall Survival (Entire Intent to 
Treat Population) 

HR: 0.61; CI: 0.47-0.8; 
p<0.001 
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OS for Patients with High Volume Metastatic 
Disease at Start of ADT  

In patients with high volume metastatic disease, there is a 17 month improvement in median overall 
survival from 32.2 months to 49.2 months. (Projected 33 months in ADT alone arm) 

p=0.0006 
HR=0.60 (0.45-0.81) 
Median OS:  
ADT + D: 49.2 months 
ADT alone: 32.2 months 

61 
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    STAMPEDE 
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STAMPEDE- Abiraterone Acetate/Prednisone 

3-yr OS 
83% Vs. 76; HR 
0.63; CI: 0.52-
0.76 3-yr OS 

75% Vs. 45% 
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[TITLE] 
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Genomic Aberrations in DNA Repair in Patients 
with Metastatic, Castration-Resistant Prostate 

Cancer 

Mateo J et al. N Engl J Med 2015;373:1697-1708 
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PSA Response Rates For Therapeutic 
Drugs In mCRPC Stage 

Pre-Chemotherapy Abiraterone Acetate--PSA 
Response    62% 

Post Chemotherapy Abiraterone Acetate- PSA 
response    40% 

Pre Chemotherapy Enzalutamide: PSA 
response    78% 

Post Docetaxel Cabazitaxel: - PSA response  
     40% 

Docetaxel Chemotherapy: PSA Response  
                45-50% 

PSA  IS 
 
 
 
NOT A  
 
 
 
PREDICTIVE 
 
 
 
MARKER 
 
 



©2018 MFMER  |  slide-71 

C: Guidelines on Genomic Biomarker 
applications in the Prostate Cancer 
Management 
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Clonal Evolution and Phylogenetic 
Analyses  

 The clonality of somatic mutations can be estimated by bioinformatic 
analysis using tumor purity, allelic copy number and mutation variant allele 
frequency. 

Jamal-Hanjani M, Clin Cancer Res 2015 
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PHYSICIAN 

 

Current Paradigm 

 

Sample 

 

 

Result  

Pathological  studies 

 

 

PATIENT 

 

 

PATHOLOGIST 

 

 

Visit 

 

 

Lab 

 

General Rx with 
Hormonal/chemotherapy 

PSA for monitoring  
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PHYSICIAN 

 

Future Paradigm: Based on 
Structural & Functional Genomics 

 

Sample 

 

 

Result  

Molecular Profile 

Bx testing 

 

 

Matched PHARMA 

 

 

PATIENT 

 

 

LAB 

 

 

Personalised  

Treatment 

 

 

Visit 

 

 

Pathologist 
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Biomarker Type Specimen 
type 

Clinical 
Setting 

Use US FDA* 
approved/cleare
d indication for 

clinical use 
Prostate Specific 
Antigen 

Protein Blood Screening, 
diagnosis, 
monitoring 

Diagnostic/ 
prognostic 

Approved for monitoring 
post therapy to evaluate 
recurrence of disease 

(-2)proPSA Protein Blood Diagnosis, early 
stage prostate 
cancer 

Diagnostic,  
Prognostic 

Approved for diagnosis of 
prostate cancer in men 
with PSA between 4 and 
10. 

Serum Chromogranin-
A 

Protein Blood Advanced prostate 
cancer 

Prognostic Not approved 

Decipher™ RNA Prostate tissue Organ confined 
prostate cancer 

Prognostic Not approved 

Prolaris™ RNA Prostate tissue Organ confined 
prostate cancer 

Prognostic Not approved 

hsa-MiR-96 miRNA Prostate tissue Organ confined 
prostate cancer 

Prognostic Not approved 

miR-1290, miR-375 miRNA Plasma Advanced prostate 
cancer 

Prognostic Not approved 

AR-V7 RNA Blood Advanced prostate 
cancer 

Predictive, 
Prognostic 

Not approved 
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Biomarker Type Specimen 
type 

Clinical 
Setting 

Use US FDA* 
approved/cleare
d indication for 

clinical use 
ConfirmMDX Epigenetic Prostate tissue Diagnosis Diagnostic Not approved 

Alpha-methylacyl 
coenzyme A racemase 
(AMACR) 

DNA Prostate tissue Diagnosis Diagnostic Not approved 

OncotypeDXTM DNA Prostate tissue Organ confined 
prostate cancer 

Prognostic Not approved 

DNA repair defects DNA Blood Advanced prostate 
cancer 

Predictive Not approved 

SLBO2B1 genotyping SNP Non-neoplastic 
tissue 

Advanced prostate 
cancer 

Prognostic Not approved 

TRMT11 genotyping SNP Non-neoplastic 
tissue 

Advanced prostate 
cancer 

Prognostic Not approved 

HSD3B1 genotyping SNP Non-neoplastic 
tissue 

Advanced prostate 
cancer 

Prognostic Not approved 

CTC counts -- Blood Advanced prostate 
cancer 

Prognostic FDA clearance for 
prognostication in patients 
with CRPC 
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Conclusions 
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