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Main disclosure – Case 1

• Man, 62 years old, LUTS, abnormal DRE, PSA 32, PSMA M1a disease

• Has untill now never heard of the word ‘PSA’…

(this does not mean I advocate for screening in everyone)



Main disclosure – Case 2

• Man, 83 years old, friends recommended PSA, PSA 4.7, gets MRI

• 1 biopsy 2 mm ISUP GG 2, radiation, soiling, impacts his hobbies

(this does not mean individual early detection is always useless)



Screening: Pandora’s box?



Screening: Double-edged sword?



Screening: Karma



Screening: Taming the beast



Main messages

• PSA is an easily accessible and extremely powerful tool to reduce the 
burden of prostate cancer in an individual!

• Are we able to actively apply PSA in such a way that the benefits 
outweigh the harms on a population level?



Changing ways of entering the pathway

LUTS -> PSA

Ask for PSA

Lesion FDG

PSA via
internal medicine

Screening

LUTS -> PSA

Ask for PSA

Lesion FDG

PSA via
internal medicine

Screening



Arnsrud Godtman et al, Eur Urol  2015

Opportunistic (PSA-) screening

• Little impact PCa mortality

• High overdiagnosis rates



ERSPC started in 1991 



Schröder et al, NEJM 2012

PCa mortality reduction 20%

1 - Men not participating
Intention-to-screen analysis

2 - Invited men who had PSA before



Intention-to-screen → individual

• Correct for

Bokhorst et al, Eur Urol 2014

1 - Men not participating 2 - Invited men who had PSA before



Osses et al, Eur Urol 2019

ERSPC 1st cohort

• 1991-1992, no contamination

• N=1134, RCT screening vs SOC

• PSA >10 excluded

• 55-74 yr

• PSA >3, biopsy

• At time of analysis, 63% of men 
had died. 

• RR M+ disease 0.46 (CI 0.10-1.11)

• RR PCa death 0.48 (CI 0.17-1.36) 



PSA is very powerful!



Increases specificity

Catch significant disease,
leave rest undetected



The trolley dilemma

Increases specificity



Increases specificity

What do we accept?

Significant

Insignificant



Risk stratification tools

NOVEL Pros Cons

MRI Increases specificity Availibility, quality, costs, stage shift

Micro ultrasound Increases specificity Availibility, quality, costs, stage shift

Biomarkers (STHLM3, kallikrein panel) Increases specificity Availibility, costs

CLASSIC Pros Cons

PSA High sensitivity, cheap Low specificity

DRE High specificity, cheap Low sensitivity, physical exam

PSA-density Cheap, easy Psysical exam



Van Vugt et al, Eur J Cancer 2012

Risk calculators ↓ unnecessary testing



MRI



Sathianathen et al, Eur Urol 2020

Biopsy naïve: 

NPV 91% (95% CI 88%-93%)

 Miss rate =            

 False negative 9%

Prior negative biopsy 

NPV 93% (95% CI 90%-95%)

 Miss rate =  

False negative 7%

Review: NPV mpMRI 91%, but variability



Increases specificity

MRI in screening vs standard screening - review

Lower odds of biopsies

OR 0.28 (95% CI: 0.22-0.36)

Higher PPV

OR: 4.15 (95% CI: 2.93-5.88)

Lower odds of insignificant

PCa detection

OR: 0.34 (95% CI: 0.23-0.49)

Similar clinically significant

PCa detection

OR: 1.02 (95% CI: 0.75-1.37)

Fazekas et al, JAMA 2024



Biomarkers

+



New algorithms



The perfect protocol does not exist

• The perfect algorithm may be different for:
• Country, region, hospital

• Patient group (age, screening vs clinical)

• The perfect algortihm may depend on:
• Availibility

• Costs

• Quality



Any new protocol outperforms PSA-only

+



Improved but more complicated algorithm

• Risk calculator: validation, calibration?

• MRI: availability, costs, quality, team, logistics, biopsy protocols?

• Serum biomarkers: availibility,costs?

+



Study Lead investigator, country Intervention
PROBASE Peter Albers, Germany PSA, 45 vs. 50
Goteborg-2 Jonas Hugosson, Sweden PSA + mpMRI, 3 vs 1.8 ng/mL
STHLM3-MR-2 Tobias Nordstrom, Sweden PSA + STHLM3 + mpMRI, 3 vs. 1.5 ng/mL, 11% STHLM3
PROSCREEN Anssi Auvinen, Finland PSA + 4Kscore + mpMRI
IP1-PROSTAGRAM David Eldred-Evans, UK PSA + TRUS + mpMRI
Nanjing Jingyan Shi, China PSA + mpMRI, 4 ng/mL
MVP Robert Nam, Canada PSA vs. mpMRI
ReIMAGINE Caroline Moore, UK PSA + mpMRI
VISIONING-1 Cyrill Rentsch, Switzerland PSA + bpMRI
PROFILE Rosalind Eeles, UK PSA + mpMRI, high genetic risk
BARCODE-1 Rosalind Eeles, UK SNPs + mpMRI, top 10% genetic risk
ProCaRis Jacob Fredsoe, Denmark PSA + SNPs
Screening in men w germline BRCA2 Preston Sprenkle, US PSA + DRE + mpMRI
IMPACT study Rosalind Eeles, UK BRCA1/2
Screening men w high risk gen predis David Margel, Israel BRCA1/2, PSA + mpMRI

PhD thesis Hogenhout, 2023

Risk-stratified screening



Hugosson et al, NEJM 2023

Göteborg-2

• N=17,980, 50-60 yrs

(+ targeted biopsy)



Eklund et al, NEJM 2021

STHLM3-MRI trial

Standard strategy 
(PSA ≥ 3)

MRI-enhanced 
strategy (PSA ≥ 3)

MRI-enhanced 
strategy (STHLM3 ≥ 

0.15)



Eklund et al, NEJM 2021

Decreased harm: 
Avoiding unnecessary 
biopsies and 
overdiagnosis

Maintained 
benefit: 
Finding clinically 
significant cancers

Standard strategy 
(PSA ≥ 3)

MRI-enhanced 
strategy (PSA ≥ 3)

MRI-enhanced 
strategy (STHLM3 ≥ 

0.15)

STHLM3-MRI trial



Auvinen et al, JAMA Oncol 2024

• N=61.193, 50-63 yrs

• PSA >3 → 4-kallikrein panel >7.5% → MRI PIRADS 3-5 → target Bx

• 51% participation

• Risk difference 0.11% for low grade, 0.51% for high grade

90% 30% 50%

ProScreen



• Risk stratification with calculator 
after PSA

• MRI-based biopsy indication

• Age- and PSA-specific PSA retesting 
interval

Van Poppel et al. Eur Urol Oncol 2021

Risk-adapted protocols



Prostate cancer Awareness 
and Initiative for Screening in the EU

• Screening in Europe:
• State of play

• Acceptance

• Risk-based screening

• 5 x pilot
• Ireland

• Spain 2 x

• Lithuania

• Poland

van Poppel et al, Eur Urol 2023



Fazekas et al, JAMA Oncol 2024

Insignificant PCa detection

OR: 0.34 (95% CI: 0.23-0.49)

Biopsies

OR 0.28 (95% CI: 0.22-0.36)

PPV clinically significant PCa

OR: 4.15 (95% CI: 2.93-5.88)

Pathology is NOT only valid endpoint



Adapt sequencing of risk stratification



Screening is more than a diagnostic algorithm

• Support from policy makers?

• Resources?

• Participation?

• Compliance?

• Active surveillance?

• Opportunistic screening?

• …



More improvements than MRI and biomarkers

van Harten et al, BJUI 2024



van Harten et al, BJUI 2024

Phase-in, phase-out according to risk



• Invite high-risk population

• High acceptance (awareness)

• Acquire early baseline PSA

• Early phase in for high risk

• Risk estimation biopsy
• calculator/MRI

• Individual retesting
• PSA <1 → 5 yr, PSA 1-3 → 2 yr

• Early phase out for low risk

• Low opportunistic screening

Van Harten et al. BJUI 2024

Perfect screening (phase in – phase out)



Ref: Eurostat

Rising age, PCa tsunami





Take home – Developments in screening

• A huge potential in improving biopsy indication

• May turn the tide for screening

• Should be put into perspective with risk calculator

• Choice and sequencing may differ per country

• Screening may reduce opportunistic testing

• Organised screening may be needed

• ‘The optimal approach’ is more than just the diagnostic algorithm
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