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* 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 | advocate for screening in everyone)
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* Man, 83 years old, friends recommended PSA, PSA 4.7, gets MR
* 1 biopsy 2 mm ISUP GG 2, radiation, soiling, impacts his hobbies

(this does not mean individual early detection is always useless)
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Screening: Pandora’s box?




Screening: Double-edged sword?
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* PSA is an easily accessible and extremely powerful tool to reduce the
burden of prostate cancerin 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 BMuc
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LUTS -> PSA LUTS -> PSA

Ask for PSA Ask for PSA

Lesion FDG L\ ral Lesion FDG

PSA via PSA via
internal medicine internal medicine

Screening Screening
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* Little impact PCa mortality
* High overdiagnosis rates

Observed and expected incidence of prostate cancer Observed and expected mortality of prostate cancer
in the Géteborg prostate cancer screening trial in the Goteborg prostate cancer screening trial
Screening group Control group Screening group Control group
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ERSPC started in 1991 YEmuc
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PCa mortality reduction 20%

Cumulative Hazard of Death

from Prostate Cancer
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Intention-to-screen analysis
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1 - Men not participating



Intention-to-screen — indivi
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Fig. 3 - Absolute risk of dying from prostate cancer per arm for the
intention to screen (ITS) analysis and after correction for nonattendance
and prostate-specific antigen contamination. Results are given for
different years of ending follow-up.
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Correction for nonattendance and contamination

1 |
—Step 1 o] —Step 2
~— Step 4 I —Step 3
Screeningarm Controlarm
Correction

e correction of nonattendance and contamination (numbers are fictitious). On the left side, the
the proportion of the end point (ie, prostate cancer [PCa] mortality). In this example, there would

g compared with the control arm (30% vs 40%). Correction is as follows. Step 1: The proportion of
omspnmllng end point (40% of that is, PCa ity—is determined and subtracted from
idomization process, we can assume that equal numbers of individuals per arm are prone to nonattendance
e same baseline risk of dying from PCa. Therefore, it is assumed that a similar proportion of participants in

fame rate of end points reached (40%), would have been nonc i if not r ized to the control arm. These so-

enders afe therefore subtracted from the control arm. Step 3: The proportion of contaminators in the control arm (40%, of which
d point) is determined. Step 4: Because of the randomization, it can again be d that equal bers of i are prone to
contaml.natlon. Therefore, a similar group of participants (40%) with the same rate of end points reached (40%) should be subtracted from the screening
arm (these are the potential contaminators, who would have opted for screening if not randomized to the screening arm). The two remaining groups are
the participants adhering to the allocated protocol. Because of the randomization and the correction with the method described in Steps 1-4, these
participants still have the same baseline risk of dying from PCa. Comparing these groups gives an estimate of the difference in end points between the
screening and the control arms if nonattendance and contamination had not occurred. After correction, there would be a 50% lower risk of the end point
in the screening arm compared with the control arm (20% vs 40%) in this example. This correction i the ion that the “tr " given
has the same effect in all groups. This assumption might not hold, as the screening offered in the screening arm is likely to be more regular than the
screening as done in the conuminators and men in the screening arm not attending all screening visits (partial compliers) are still classified as full
attenders. The correction for ion and therefore, could be both underestimated and overestimated.
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ERSPC 1st cohort 2 o o

* 1991-1992, no contamination
* N=1134, RCT screening vs SOC . mm ERSPC
. PSA >1O excluded European Randomized Study of Screening for Prostate Cancer
* 55-74 yr

* PSA >3, biopsy

e At time of analysis, 63% &
had died.

* RR M+ disease 0.46 (CI 0.10
* RR PCa death 0.48 (C1 0.17-1.36)
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Catch significant disease, BMUC

leave rest undetected
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PSA High sensitivity, cheap Low specificity
DRE High specificity, cheap Low sensitivity, physical exam
PSA-density Cheap, easy Psysical exam

ove  leos  leoms
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
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Home

SW@P Prostate Cancer Research Foundation, Reeuwijk Textsize:a A A C haracterlstlcs

In partnership with the Race
European Randomized Study of Screening for Prostate Cancer NL | EN | EE| PL | RU

Home Patient Info Your Risk Calculator Health Professionals About us Contact _ Search

TR 3 P : !-.-' 9. .. &9 Age

¥ News in Brief

No announcement available

PSA [ng/ml]

Family History of Prostate Cancer

Digital rectal examination

.
Prior biopsy

Calculate your prostate cancer risk

A practical, private and simple way of assessing your personal risk
of prostate cancer, devised by doctors.

[ Percent free PSA available?

[[] PCAS3 available?

[J T2:ERG available?

Calculate Risk
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Review: NPV mpMRI 91%, but variability . .~ —
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x False negative 9%

Setting = Previous negative

Prior negative biopsy

Filson (2016) 54 50 18% 092(082;0.
Hansen (2016) 83 91 20% 091(0.840.
Adamcova (2017) 18 27 13% 067 (0480,
Boesen (2017) 185 194 2.2% 0.95(0910.
N P V 9 3 0/ 0 0 0 Gaunay (2017) 65 68 18% 0.98 (0.88:0.
- Hansen (2017) 134 144 2.1% 093 (088;0.
0 0 O O Hoffman (2017) 5 6 06% 083(044:0!
Karman (2017) 147 161 2.1% 091 (0.86;0.
Lu (2017) 3333 15%  1.00(0.80; 1.
- Wang (2017) 25 30 14% 0.83(0.66;0.
Hwang (2018) 15 15 10% 1.0 (0.80; 1.
x - Karman (2018) 307 318 2.3% 097 (0640,
— Morote (2018) 41 45 16% 091(0.79; 0.
Mertezavi (2018) 3136 15% 0.86(0.71:0.
Oishi (2018) 55 80 1.8% 092 (082:0.
- Panebiance (2018) 572 596 23% 0.96(0.94;0. =2
Simmons (2018) 38 49 17% 078 (064;0.
0 Regis (2019) 125 128 21% 097 (0.82:0. -
0 Zalesky (2018) 18 25 13% 0.76(0.57:089) —a—
Total (85% CI) 323% 0.93(0.90; 0 -
Heterogeneity if = 18 (p <0.01
Total (95% C) 7321 100.0%  0.91(0.89; 0.93z -

Heterogenelty: Tau® = 0.0115; Chi-square = 378.23, of = 54 (p < 0.0} I = B6%
Resicual heterogeneity: Tau®<TNA; Chi-square = 36163, df=53 (p <001) °=85% 0.5 06 07 08 09 1
(95% Cl)
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MRI in screening vs standard screening - review sy

JAMA Oncology | Original Investigation

Magnetic Resonance Imaging in Prostate Cancer Screening
A Systematic Review and Meta-analysis

Tamas Fazekas, MD; Sung Ryul Shim, MPH, PhD; Giuseppe Basile, MD; Michael Baboudjian, MD; Tamas Kéi, PhD;
Mikolaj Przydacz, MD, PhD, DSc; Mohammad Abufaraj, MD; Guillaume Ploussard, MD, PhD;

Veeru Kasivisvanathan, MD, PhD; Juan Gomez Rivas, MD, PhD; Giorgio Gandaglia, MD; Tibor Szarvas, MD, PhD;
Ivo G. Schoots, MD, PhD; Roderick C. N. van den Bergh, MD, PhD; Michael S. Leapman, MD, MHS;

Péter Nyirady, MD, PhD, DSc; Shahrokh F. Shariat, MD, DDr(hc); Pawel Rajwa, MD, PhD

E CDR of clinically insignificant prostate cancer
Events by Total Events by Total PSA Favors MRl and @ Favors PSA and

Source MRI, No. MRIs, No. PSA, No. tests,No. OR (95%Cl) targeted biopsies systematic biopsy Weight, %
Eldred-Evans et al, 19 2023 0 408 3 408 0.14(0.01-2.75) : : 0.6
Hugosson et al,20 2022 59 11986 73 5994 0.40(0.28-0.57) 47.2
Eklund et al, 22 2021 36 7650 73 5100 0.33(0.22-0.49) E 349
Grenabo Bergdahl et al,30 2016 5 384 9 384 0.55(0.18-1.66) —E—I— 46
Alberts et al,29 2018 11 713 45 713 0.23(0.12-0.45) —I—E— 12.6
Random-effects model 21141 12599 0.34(0.23-0.49) <I> 100
Test overall: P=.002 - . : - .

O.IOI 0!1 i IIO l(IJ(J

OR (95% ClI)

Meeting on Urological Cancers

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)

Lower odds of biopsies
OR 0.28 (95% CI: 0.22-0.36)

Higher PPV
OR: 4.15 (95% CI. 2.93-5.88)
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* The perfect algorithm may be different for:
Country, region, hospital
Patient group (age, screening vs clinical)

* The perfect algortihm may depend on:
Availibility
Costs

PERFECT
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Improved but more complicated algorithm BMUC
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* Risk calculator: validation, calibration?
* MRI: availability, costs, quality, team, logistics, biopsy protocols?
* Serum biomarkers: availibility,costs?




Risk-stratified screening

Lead investigator, country
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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

RelMAGINE 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




Goteborg-2

PSA level =3 ng/ml

Systematic Biopsy

Positive
MR findings

(+ targeted biopsy)

Experimental Group

Negative MRI findings @ '

No Biopsy MRI-Targeted Biopsy

Percentage of Participants

100

12* Belgian Multidisciplinary
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e CEEE * N=17,980, 50-60 yrs

Clinically Significant Cancer
Gleason score, 23+4

Clinically Insignificant Cancer
Gleason score, =3+3

Difference, 0.2 percentage points
95% Cl, -0.6 to 0.1

Difference, -0.7 percentage points
95% Cl, ~1.0 to -0.4

Relative risk, 0.81
95% Cl, 0.60to 1.10

Relative risk, 0.46
95% Cl, 0.33 to 0.64; P<0.001

10 cancers diagnosed by systematic
biopsy only, all Gleason score 3+4

1.2 11

72/5994 0.6 68/5994
66/11,986

0.9
110/11,986

Experimental
Group

Reference
Group

Experimental
Group

Reference
Group



STHLM3-MRI trial g ey

Standard strategy
(PSA = 3)

’ Biopsy Groups
{ Positive PSA Screening l

Systematic Biopsy

MRI-enhanced

Positive

UL LR AN e 2l Experimental Strategy

strategy (PSA = 3)

MRI-enhanced
strategy (STHLM3 =
0.15)

No Biopsy MRI-Targeted + Systematic Biopsy




STHLM3-MRI trial

1250
Decreased harm:

Avoiding unnecessary
1000 biopsies and
overdiagnosis
750
500
250 ‘I
| T ™

PSA tests MRI Biopsy Benign Gleason 6
above 3 ng/ml procedures procedures biopsies cancers

0

Maintained
benefit:

Finding clinically
significant cancers

Gleason 23+4 Gleason 2443
cancers cancers

12* Belgian Multidisciplinary
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Standard strategy
(PSA = 3)

MRI-enhanced
strategy (PSA = 3)

MRI-enhanced
strategy (STHLM3 =
0.15)



ProScreen

* N=61.193, 50-63 yrs

* 51% participation

'OBMLE

PRO (@) SCREEN

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

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

1000 Men invited

» 509 Participated

> 49 PSA=23.0ng/mL >

35 Kallikrein panel
score 27.5%

_ 14 PI-RADS 23, i
3 PSAD >0.15 ng/L2

17 Biopsied

8 High-grade
prostate cancers

2 Low-grade
prostate cancers

v @




Risk-adapted protocols Emuc
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e Risk stratification with calculator ' '

Low risk High risk

after PSA -
* MRI-based biopsy indication oy I S—
* Age- and PSA-specific PSA retesting Sl
interval = e
e e




Prostate cancer Awareness
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- Implementation pilot
sites

* Screening in Europe:
State of play |
Acceptance and sdvisory it
Risk-based screening o

* 5 x pilot
Ireland
Spain 2 x
Lithuania
Poland




Pathology is NOT only valid endpoint YBMuc
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Biopsy indication rates
Events by Total Events by Total PSA Favors MRl and : Favors PSA and
Source MRI, No. MRIs, No. PSA, No. tests, No. OR(95%Cl) targeted biopsies : systematic biopsy Weight, % . .
Eldred-Evans et al,19 2023 10 408 41 408 0.22 (0.11-0.46) 4—57 3.7 B IO SIeS
Hugosson et al,20 2022 268 11986 405 5994 0.32(0.27-0.37) I 36.1 p
Eklund et al,22 2021 325 7650 603 5100 0.33(0.29-0.38) !—.— 40.0
Grenabo Bergdahl et al,30 2016 384 77 384 0.23 (0.14-0.38) 4-—5— 6.8 O R O 2 8 9 50/ C . 3 6
Alberts et al,29 2018 48 713 167 713 0.24(0.17-0.33) 1—.—5— 134 " O u
Random-effects model 21141 12599 0.28 (0.22-0.36) <:_L,‘.> 100
Test overall: P<.001 —

5-0./8

3.65(1.15-11.58)

Alberts et al,2% 2018 T 48 19 158 4.01 (1.87-8.59) —<l'>— 96 PPV Cllnlca”y Slgnlflcant Pca

Random-effects model 644 1051 4.15(2.93-5.88) 100

T OR: 4.15 (95% Cl: 2.93-5.88)

OR (95% CI)
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Screening is more than a diagnostic algorithm BMUC
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* Support from policy makers?

;_.l.

* Resources?

L

* Participation? B

PR

W ha'le

* Compliance?

—

e Active surveillance?
* Opportunistic screening?

NQes
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More improvements than MRI and biomarkers — zusmusmn
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Classic algorithm for Modemn algorithm for

screening, screening, diagnosis,
diagnosis, and freatment and treatment
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Phase-in, phase-out according to risk BMUC
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Phase in

High risk

(ancestry, family history,
genetic mutations)

Int risk




Perfect screening (phase in — phase out)

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 > 5yr,PSA1-3 5 2yr

Early phase out for low risk
Low opportunistic screening

D
BMUC

12* Belgian Multidisciplinary
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Phase in Core screening phase Phase out

High risk
(ancestry, family history,
genetic mutations)

PSA1-2
Int risk Intermediate intensity
(PSA 2-4 years)

PSA 0-1
Low intensity
(PSA 4-8 years)

40 45 50 55 60 65 70 75
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Rising age, PCa tsunami BMUC
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Population pyramids, EU-27, 2019 and 2050 Old-age dependency ratio, 1980-2050
(% share of total population) EJ?]'
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MEALONGC WAY, BABY Control your emotions!

L
wARNIHB:

Zezzs, Discipline your mind!
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* 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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