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Objectives

o Understanding the history of limitations of PSA screening for 
prostate cancer

o Be familiar with strategies of prostate cancer risk 
assessment to screen “smarter”

o Understand the role of prostate MRI for cancer risk 
assessment and localization

o Be familiar with guideline endorsed molecular markers for 
prostate cancer risk stratification 
oBlood markers - Prostate health index [PHI], IsoPSA, 4K score 
oUrinary markers - Select MDx, ExoDx®, My Prostate Score
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Prostate Cancer in 2023

Siegel et al. CA Cancer J Clin. 2023

North Carolina
10,040 New Cases 

1,250 Deaths
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The Impact of Policy Changes on Prostate 
Cancer Screening

Siegel et al. CA Cancer J Clin. 2023

Incidence Mortality

22

41% mortality reducMon for 
white men
36% mortality reducMon for 
Black men

Racial Disparities in Prostate Cancer 
Mortality in the 50 Largest US Cities 

1990-94 to 2005-09

Charlotte, NC

Benjamins et al. Cancer Epi. 2016

23

24



UNC Lineberger Cancer Network Presented on 11/15/2023

For Educational Use Only 9

Why did this happen?

25

Incidence of M1 Disease at Diagnosis

Welch et a. Trends in Metastatic Breast and Prostate Cancer — Lessons in Cancer Dynamics. N Engl J 
Med 2015; Oct, 373:1685-1687

PSA may be the best screening biomarker in the 
history of oncology….   However…
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History of PSA Screening

• 1990-2000: Poorly implemented prostate cancer screening
• Over screened elder and those with limited longevity
• Under screened young men

• Drove down mortality >50% but at cost of side effects of 
treatment

• “screen none” was not the solution, rather “screen smarter”

“4.0 is the worst thing thing that ever happened to PSA”
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RISK STRATIFICATION 
FOR CLINICALLY 

SIGNIFICANT DIEASE
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MRI – Noninvasive Prebiopsy Risk 
Assessment

o MRI suspicion score – PI-RADS correlates with both overall 
cancer detection and clinically significant cancer detection

o Allows for pre-biopsy counseling of risk of disease
32

” When quality prostate imaging is obtained, sufficient data now exist to 
support the recommendation of magnetic resonance imaging before 

prostate biopsy in all men who have no history of biopsy.”
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Prostate MRI
PI-RADS Scoring System
• PI-RADS 1 – Very low (clinically 

significant cancer is highly unlikely to 
be present) [2%]

• PI-RADS 2 – Low (clinically 
significant cancer is unlikely to be 
present) [4%]

• PI-RADS 3 – Intermediate (the 
presence of clinically significant 
cancer is equivocal) [20%]

• PI-RADS 4 – High (clinically 
significant cancer is likely to be 
present) [52%]

• PI-RADS 5 – Very high (clinically 
significant cancer is highly likely to be 
present) [89%]

Orerther et al. Prostate Cancer and Prostatic Diseases. 2022
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https://www.nature.com/pcan
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GS ≥ 7 Stratified by MRI Suspicion Score for Targeted 
Biopsy – Prior Negative Biopsy
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GS ≥ 7 Stra?fied by MRI Suspicion Score for Targeted 
Biopsy – No Prior Biopsy
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Bjurlin et al. In Press. 36
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Nomogram Performance Characteristics

Bjurlin et al. In Press. 37
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PSA ≥ 3
PI-RADS 3-5

X X
X

X Targeted biopsy

GÖTEBORG-2 Trial InvesMgators 

N=11,986

N=5994

1.2% Insig PCa

0.6% Insig PCaN=17,980

N=38,775

1.1% Sig PCa

0.9% Sig PCa
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Prostate Cancer Biomarkers

Filella and Foj. Prostate Cancer Detection and Prognosis: From Prostate Specific 
Antigen (PSA) to Exosomal Biomarkers. Int. J. Mol. Sci. 2016, 17(11), 1784.
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Prostate Health Index - PHI

Loeb S, et al. The prostate health index selectively identifies clinically significant 
prostate cancer. J Urol. 2015;193(4):1163-9.
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Side Courtesy of Stacy Loeb, MD

The Prostate Health Index (phi) is 
a calculation that uses a 
combination of three blood tests 
to produce a "phi score" 

This score provides more 
information about what elevated 
PSA levels might mean and the 
probability of finding prostate 
cancer on biopsy

41

Phi Report

PSA =10

p2PSA= 2

%fPSA=10

Phi=6.3
Probability of 
CaP

Side Courtesy of Stacy Loeb, MD
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Phi Report

PSA =4.4

p2PSA =41.9

%fPSA =21

phi = 97

Side Courtesy of Stacy Loeb, MD
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IsoPSA

PSA Isoform that could result in a substantial 
reduction of unnecessary biopsiesKlein et Al. Urol Onc. 2022
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IsoPSA – Proposed Algorithm for Clinical 
Use

Klein et Al. Urol Onc. 2022
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4Kscore – Report
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4Kscore

o Panel of kallikrein
markers (total PSA, 
free PSA, intact PSA, 
and hK2) combined 
with age, DRE and 
prior biopsy status 
using a proprietary 
algorithm 

o Mulaple prospecave 
studies in US and 
Europe show 
improved predicaon 
of high-grade cancer 
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SelectMDx for Prostate Cancer – Liquid Biopsy

48

o Identify patients at 
increased risk for 
aggressive disease, 
thereby aiding in the 
selection of men for 
prostate biopsy

o Measures the mRNA 
levels of the DLX1 and 
HOXC6 biomarkers

o Higher expression levels 
of DLX1 and HOXC6 
mRNA are associated 
with an increased 
probability for high-
grade (Gleason score ≥ 7) 
prostate cancer

48
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SelectMDx for Prostate Cancer - Liquid Biopsy

o Improved detection of 
men harboring high-grade 
disease, with a negative 
predictive value for 
significant cancer of 98% 
and an area under the 
curve (AUC) of 0.88

Van Neste et al, Detection of High-Grade Prostate Cancer Using a Urinary Molecular 
Biomarker-Based Risk Score. European Urology 2016.
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ExoDx™ Prostate(IntelliScore)

Valenano A, et al. (2017) Exosomal microRNAs in liquid biopsies: future biomarkers for 
prostate cancer. Clin Transl Oncol 50

Exosomes promote cell–cell communicaBon playing an important role in gene 
regulaBon due to their ability to transport cancer-promoBng material such as miRNAs
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ExoDx® Prostate(IntelliScore)

McKiernan J, et al. A Novel Urine Exosome Gene Expression Assay to Predict High-
grade Prostate Cancer at Initial Biopsy. JAMA Oncol. 2016 Jul 1;2(7):882-9 51
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ExoDx™ Prostate(IntelliScore)

o Analyzes exosomal
RNA for three 
biomarkers (PCA3, 
TMPRSS2:ERG and 
SAM) known to be 
expressed in men 
with high-grade 
prostate cancer 
(Gleason Score ≥ 7)

o Men 50 years or 
older 

o PSA: 2-10ng/mL 
presenting for an 
initial biopsy 

o Urine test – No DRE

Valentino A, et al. (2017) Exosomal microRNAs in liquid biopsies: future biomarkers for 
prostate cancer. Clin Transl Oncol

52

Exosomes promote cell–cell communication playing an important role in gene 
regulation due to their ability to transport cancer-promoting material such as miRNAs

52

MY PROSTATE SCORE

53

TMPRSS2:ERG gene fusion

o Loss of genetic 
material between 
two genes on 
chromosome 21

o Limited exclusively 
to prostate cancer

o Performance may 
be improved 
through 
combination with 
other urinary 
markers (ex: Mi-Ps 
combines PCA3 + 
TMPRSS2:ERG)

Hossain et al 2013 BJU Internaaonal  111, 834–835 54

2. Translocation

54
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Limitations of All Molecular Markers

o None of the prostate 
cancer molecular risk 
assessment biomarkers 
assist in tumor 
localiza?on for biopsy

o Can not guide where to 
biopsy

55
(Bjurlin, et al, J Urol, 2014; adapted from H Ahmed, UCL)
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Shared decision 
making – PSA 
screening

Elevated PSA
PSA Remains 
elevated – Discuss 
Role Biopsy

Repeat 
PSA 6 
weeks 
later

Prostate 
MRI

HIGH RISK 
PI-RADS 4-5

LOW RISK 
PI-RADS 1-2 INTERM EDIATE 

RISK 

PI-RADS 3

Prostate 
Biopsy

Risk 
Stratification: 
4K or 
SelectMDx

High Risk 
Low Risk 

Continue to 
observe

My PracMce Management 
Algorithm

56
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Additional Considerations

o African American men remain underrepresented in most validaaon studies to 
date – despite the fact that they have a higher incidence of prostate cancer and 
death rates more than 2.4-fold higher than whites

o Unclear how iniaal test results can change with repeat assessments

o As prostate cancer as a disease evolves in an individual, an assessment using 
one of these tests only represents a snapshot of the disease state at the ame 
tested

o Further research into how the informaaon from these tests changes with 
repeat measurements is required 

58
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Conclusions

o Screening for Prostate cancer needs to be smarter

o Incorporation of secondary risks assessment tools will help make this 
possible

o Including MRI and blood/urine biomarkers

o Goal is to detect lethal disease in men who would benefit from treatment

59
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