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Prostate Cancer 



Goals for Today’s Session

• Current prostate cancer screening practices and challenges for early 

detection of prostate cancer

• The value of PSA as a sensitive predictor of prostate cancer mortality

• PSA ordering practices of primary care physicians

• What is a reasonable approach to prostate cancer screening?

• Validity, safety and effectiveness of an innovative second stage 

biomarker test as a follow-up test after an abnormal PSA to identify 

who should (and should not) receive a prostate biopsy
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Prostate Cancer 2018





Prostate Cancer Incidence and Mortality



Lifetime Risk of Prostate Cancer Death
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What do we know from randomized trials?
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PLCO ERSPC GOTEBORG

➢Screening Works

➢Over-detection is a problem

➢An overwhelming number of men are 
exposed to invasive testing and 
treatment to save one life



PSA>4.0

PSA<4.0

“Your PSA is Elevated.

You need a biopsy.”

“Your PSA is Normal.

No testing is necessary.”

Approaches to Screening: How did we start?



Population Screening with PSA: The Truth!

4.0+ PSA 4+                7.6%

Positive biopsy    25%

High grade          19%

Screen 10,000 Men

PSA 4+          760

Cancer           190

High grade       36

PSA <4        9240

Cancer         1386 

High grade     208

Normal PSA        92.4% 

Positive biopsy    15%

High grade          15%

<4.0

PSA

SEER, PCAW, Prostate Cancer Prevention Trial Data
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Prostate Biopsy?

What are the risk of screening?



Prostate Biopsy
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• Increasing trend of quinolone 

resistant sepsis

• Urinary Complications

• Costs

• Emotional Stress

• Up to 75% of biopsies 

negative for cancer or show 

low risk – unlikely to affect 

quantity/ quality of life



Cooperberg et al. J Clin Oncol 2010; 28:1117

Under and Over Treatment



Punnen et al. Eur Urol. 2014

Quality of Life after Prostate Cancer Treatment



Public Health Impact

• Patient awareness of 

overtreatment

• Controversy regarding 

detection and treatment



US Preventive Services Task Force. Ann Intern Med 2012

USPSTF 2012



Early Detection & Treatment of Aggressive Prostate Cancer is Essential 

Widespread PSA Screening leads to Reduced 
Diagnoses of Metastatic Disease1

In response to over diagnosis and over treatment concerns, 
guidelines against PSA screening were published: rise in 

patients presenting with metastatic disease2

1Welch et al. N Engl J Med. 2016 Feb 11;374(6):596.

2Weiner et al. Prostate Cancer Prostatic Dis. 2016 Dec;19(4):395-397.
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Very	High	Risk	 Metastatic	 Total	

Guidelines Against 

PSA Screening



Shared Decision Making



What Should We Do?

• Screen Smarter – Earlier, less often in elderly

• Screen for aggressive disease – minimize further 

testing in men who are low risk for significant Pca

• Disconnect Diagnosis and Treatment
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PSA Screening for Prostate Cancer

• Biomarker PSA is an excellent screening test for 

prostate cancer - sensitive (93%)*

• But - Poor specificity (24%)*

• Inadequate differentiation between indolent and 

aggressive prostate cancer

• Leads to over-diagnosis and over-treatment

US Preventive Services Task Force et al. JAMA. 2018 May 8;319(18):1901-1913.

* At 3 ng/mL cut-off 



Many Factors Affect PSA Levels

Limited Specificity

Downstream Harms 
including 

unnecessary biopsies 
with potential 

associated risk

Age

(increase)

Race 

(African American > 
Caucasian)

Prostate Volume 

(~4% increase 
per mL)

Androgens 

(lower in 
hypogonadal men)

Obesity 

(lower due to 
hemodilution)

Assay 

(use same assay 
for serial 

measurements)
Medications 

(anti-
inflammatories, 
statins, 5ARI)

Genetic Factors

(several SNPs 
associated with PSA)

Benign Prostatic 
Conditions

(BPH, infection)

Urinary Tract 
Manipulation 

(ex: catheter, cysto)



Reasonable Approach Prostate Cancer Early Detection

1. PSA for screening

2. Follow up biomarker test to detect risk of Aggressive

Prostate Cancer

− Identify men with a high risk of Aggressive Prostate Cancer 

who would benefit from further evaluation and treatment

− Avoid prostate biopsies in men with a low risk of Aggressive 

Prostate Cancer to avoid unnecessary complications such as 

sepsis and overtreatment 



NCCN Guidelines 2018: 
Intended Use Population for Prostate Biopsy

Baseline PSA

Age 45-75 y 

PSA < 1 ng/mL,

DRE normal (if done)

Repeat testing at 2-4 
year intervals 

PSA 1-3 ng/mL,

DRE normal (if done)

Repeat testing at 1-2 
year intervals

PSA > 3 ng/mL, Or 
very suspicious DRE

See Indications for 
Biopsy

Age > 75 y, in 
select patients

PSA < 4 ng/mL, DRE 
normal (if done), and 
no other indications 

for Biopsy

Repeat testing in 
select patients at 1-4 

year intervals

PSA ≥ 4 ng/mL or 
very suspicious DRE

See Indications for 
Biopsy

Not Screened

Early Detection Evaluation



Second Stage Biomarker Consideration 
Before First or Repeat Biopsy

 Repeat PSA

 DRE if not 
performed during 
initial risk 
assessment

 Workup for 
benign disease

Consider biomarkers 
that improve the 
specificity of 
screening

Or

Consider 
multiparametric MRI  

Transrectal ultrasound 
(TRUS)-guided biopsy

Management of 
Biopsy Results

Follow-up in 6-12 mo
with PSA/DRE

NCCN 2018 Guidelines: Indications for Biopsy

“…there may be some patients who meet PSA standards for consideration of 
prostate biopsy, but for whom the patient and/or the physician wish to further 
define the probability of high-grade cancer. A percent-free PSA <10%, PHI >35, 
or 4Kscore (which provides an estimate of the probability of high-grade prostate 
cancer) are potentially informative in patients who have never undergone biopsy 
or after a negative biopsy;”



Diagnostic Shift: Sensitivity to Specificity

Early Risk Detection of Clinically 

Significant Prostate Cancer 



Secondary Biomarker Specificity

• Specific in identifying men at risk of having 

aggressive prostate cancer

• Improve decision making by developing a 

personalized treatment plan

• Identify a man at risk for high-grade cancer 

who would benefit from a prostate biopsy

• Identify men at low risk who may judiciously 

avoid a prostate biopsy but continue to be 

followed

• Avoid overtreatment of men with indolent 

prostate cancer



Molecular Markers for Prostate Cancer Detection



Multi-Parametric MRI of the Prostate
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T2W
T1

DWI

DCE
Tumor

Hematoma



4Kscore Prospective Validation Trials

• 1,012 men prospectively enrolled in 26 

academic & community practices

• All subjects underwent minimum 10 core 

prostate biopsy after blood drawn for 

4Kscore Blood drawn prior to biopsy 

• Outcomes of biopsy and 4Kscore Test 

were compared

• 8 Veterans Affairs Hospitals

• 56% of the 366 men are African 

American

34

Initial prospective validation Prospective VA validation
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4Kscore Prospective Validation Trials

Initial prospective validation Prospective VA validation



4Kscore	US	Validation	and	VA	Studies	
N	=	1378	

4Kscore	<7.5%	
N	=	444	(32.2%)	

Neg.	
N	=	338	
(76.1%)	

GS	3+4	
N	=	15	
(3.4%)	

GS	4+3	
N	=	6	
(1.4%)	

GS	≥8	
N	=	0	
(0%)		

4Kscore	≥7.5%	
N	=	934	(67.8%)	

Neg.	
N	=	355	
(38.0%)	

GS	3+4	
N	=	152	
(16.3%)	

GS	4+3	
N	=	70	
(7.5%)	

GS	6	
N	=	238	
(25.5%)	

GS	≥8	
N	=	119	
(12.7%)	

GS	6	
N	=	85	
(19.1%)	

Data from Parekh et al. Eur Urol 2015 and Punnen et al. J Urol

2018

• Sensitivity 94%

• NPV 95%

Results of Combined Two Clinical Validation Studies

   

Biopsy could 

be avoided



*(Clinical Performance is illustrated using a 4kscore 7.5% Cut Point)

Missed No Gleason ≥8



4Kscore Risk Predicts Long-Term Risk of Relevant Endpoints

−		38%	of	men	
	PSA	≥	3	ng/mL	

−		62%	of	men	
	PSA	≥	3	ng/mL	
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4Kscore <7.5%
0.2% Risk 10 years

PSA ≥ 3 ng/mL and 4Kscore < 7.5%: 

Safe for 5 to 10 years out with no need for 

further procedure, except recommended PSA 

screening in between

−		46%	of	men	
	PSA	≥2	ng/mL	

−		54%	of	men	
	PSA	≥2	ng/mL	
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1822 Men Age 60-73 years old, PSA ≥ 2.0 ng/mL



Multi-Parametric MRI for Prostate Cancer Detection



Multi-Parametric MRI for Prostate Cancer Detection



Kasivisvanathan et al. NEJM 2018



Ahmed et al. Lancet 2017

575 men underwent mpMRI followed by TPM & TRUS biopsy

• 230 (40%) diagnosed with Gleason ≥4+3

• mpMRI sensitivity 93% & specificity 41%

• 70% with high risk MRI found to have high grade cancer (HGC)

• 11% with low risk MRI found to have HGC

• 21% with indeterminate risk MRI with HGC
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Biomarkers for Prostate Cancer Detection

• PRO

- Good accuracy for prostate cancer detection

- Access shouldn’t be an issue

- Non- Invasive

- Objective measure of risk

• Con

- Cost

- Not helpful for targeting

- Generalizability, cut-offs?



MRI for Prostate Cancer Detection

• PRO

- Good accuracy for detecting clinically significant disease

- Helpful for targeting

- Appears to trump all other markers when positive

• Con

- 10-25% of significant cancer seen in non-suspicious MRI’s

- Access/Cost

- Reader variability



MRI and 4Kscore for Significant Prostate Cancer Detection

49 /149 (33%) men had Gleason 7+ cancer

Punnen et al. 

4Kscore +MRI: AUC - 0.82 (0.73-0.91)  

vs MRI alone: AUC - 0.75 (0.65-0.84), p=0.004

vs 4Kscore alone: AUC - 0.70,(0.6-0.8), p=0.02



Screening and Risk Stratification of Men for Prostate Cancer Metastasis & Mortality

Summary:

• PSA is an excellent screening test for prostate cancer, but it 

lacks specificity

• Need to screen smarter and for aggressive disease, not any 

prostate cancer

• Role of secondary imaging or molecular markers to decide on 

the need for a biopsy of the prostate

(4Kscore, PHI, SelectMDx, PCA3, multi-parametric MRI)

• Disconnect diagnosis and treatment and apply risk adjusted 

management 



Clarifying the Prostate Biopsy Decision 

BIOPSY CANDIDATESBIOPSY CANDIDATESPSA SCREENING

SECONDARY BIOMARKER





Appendix



Intended Use Population

Secondary biomarkers are indicated for men considering 

prostate biopsy and meet the following criteria:

1. Abnormal PSA and/or DRE

2. Prostate biopsy naïve or a prior negative biopsy

3. Age 45-75 

4. Age 75 - 80 with a life expectancy >10 years 

5. Family history of prostate cancer in at least one affected 

first-degree relative (father or brother), or known BRCA1, 

BRCA2 gene mutation


