Risk-adapted Screening for
Prostate Cancer

Peter Albers, MD
Professor of Urology

Division Head, C130 Personalized Prevention and Early Detection of Prostate Cancer
German Cancer Research Center (DKFZ) Heidelberg, Germany

Chair, Department of Urology, Dusseldorf University Hospital
Heinrich-Heine-University, Dusseldorf, Germany

GERMAMN
z CANCER RESEARCH CENTER
@ THE HELMHOLTZ AS5OCIATION

Research far a Life without Cancer



no conflicts of interest

3/3/2020 | Page 2 dku.



Cancer Mortality US

Estimated Deaths
Males Females
Lung & bronchus 72,500 23% Lung & bronchus 63,220 22%
Prostate 33,330 10% Breast 42170 15%
Colon & rectum 28,630 9% Colon & rectum 24 570 9%
Pancreas 24,640 8% Pancreas 22410 8%
Liver & infrahepatic bile duct 20,020 6% Ovary 13,840 5%
Leukemia 13,420 4% Uterine corpus 12,590 4%
Esophagus 13,100 4% Liver & intrahepatic bile duct 10,140 4%
Urinary bladder 13,050 4% Leukemia S 680 3%
Mon-Hodgkin lymphoma 11,460 4% Mon-Hodgkin lymphoma 8,480 3%
Brain & other nervous system 10,190 3% Brain & other nervous system 7,830 3%
All Sites 321,160 100% All Sites 285,360 100%

Siegel RL et al CA Cancer J Clin 2020
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Prostate cancer specific mortality (ERSPC)
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Time since randomisation (yr) Hugosson J et al, Eur Urol 2019
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Prostate Cancer Screening Patient Information UK

PROSTATE SCREENING IN MEN

IF THERE WAS A PSA PROSTATE CANCER SCREENING PROGRAMME
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https://scienceblog.cancerresearchuk.org/

Prostate Cancer Screening Patient Information Germany

1000 men with PSA (cut-off < 4 ng/ml)

A 223 - 261 have an abnormal test without PCA

/\ 35-60 get a prostate cancer diagnosis without clinical
relevance

halte
P kreb: Krebsbefund

der PSA-Test hat Bestimmung der
falschen Alarm Aggressivitat des

M e | 3 will not get metastasis due to screening
""""""""""""""" (within in 12 years)

3 Ménner

30 Ménner werden davor
Erhalten eine Prostatakrebs- bewahrt, Krebs-
Diagnose, die sie ohne metastasen zu

Fritherkennung nicht entwickeln

Ein Teil dieser Manner
wird unnotig behandelt.

)3 will not die from prostate cancer due to screening
e (within 16 years)

zu sterben

www.gesundheitsinformation.de (IQWiG) and Update IQWIG Jan 06, 2020 https://www.iqwig.de/de/projekte-ergebnisse/

3/3/2020 | Page7 dkfz.



http://www.gesundheitsinformation.de/
https://www.iqwig.de/de/projekte-ergebnisse/projekte/nichtmedikamentoese-verfahren/s-projekte/s19-01-prostatakarzinom-screening-mittels-psa-test.11857.html

German Statutory Early Detection Program for Men

beginning at age 45 and then

 medical history

e examination external genitalia
« examination of lymph nodes

« digitorectal examination (DRE)

 nformation
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Individualised Early Detection of PCA
Potential Methods

e age-adapted risk groups

* hereditary risk

« mpMRI before biopsy

 kallikreins (4K)

* molecular serum markers (SNPs, MSI)

« urine markers (HOXCG6, DLX1, T2:ERG)

e combinations .
(risk calculators from ERSPC and PCPT) s
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Prediction of PCA metastasis by ,,baseline* PSA

o Age 37.5-42.5
‘:; 4 - Highest 10th ) .
B o= Hghest quare PSA at 45 yrs  risk for metastasis
1 B after 25 yrs
g 3 - = Lowest quanter
i PSA< 1.1 ng/ml 1.38%
0
P PSA> 1.6 ng/ml up to 9.82%
g 8
g,
E
34 #
0 Vickers A et al. BMJ 2013
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PROBASE

Die Deutsche Prostatakrebs Screening Studie

Risk-adapted prostate cancer (PCa) early detection study
based on a “baseline” PSA value in young men — a prospective
multicenter randomized trial (PROBASE)

HELFEN. FORSCHEN. INFORMIEREN.
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PROBASE

Die Deutsche Prostatakrebs-,Screening” Studie

Peter Alberst’, Christian Arsov?, Kathleen Herkommer?, Jirgen
Gschwend?, Florian Imkamp?3, Markus Kuczyk?3, Boris Hadaschik#>,
Glen Kristiansen®, Lars Schimmadller!, Gerald Antoch?, Ernst
Rummeney?, Frank Wacker3, Heinz Schlemmer’, Axel Benner’,
Roswitha Siener®, Rudolf Kaaks’,

Nikolaus Becker’

Dusseldorf University Hospital, 2Munich Technical University Hospital,
3SHannover University Hospital, “Heidelberg University Hospital, >Essen
University Hospital, °Bonn University Hospital,

‘German Cancer Research Center (DKFZ) Heidelberg, Germany
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PROBASE

Die Deutsche Prostatakrebs-,Screening” Studie

Study Design

45-yrs old men
random sample from
population registries

s A A
PSA value [ randomization ] PSA value

L at age 45 y at age 50 y
, A , A
informed consent, informed consent,

and validated validated questionnaires,
9 questionnaires ) and DRE )
[ risk-adapted screening ] [ after 5 years: ,baseline“ PSA ]

[ risk-adapted screening ]
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PROBASE

Die Deutsche Prostatakrebs-,Screening” Studie

Study Design

[ ,.baseline’ PSA ]
¢ ] N

[ < 1.5 ng/m| } [1.5-2.99ng/ml} [ > 3.0 ng/ml }

{ { 4

PSA PSA mpMRI and
after 5 years after 2 years biopsy
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PROBASE

Die Deutsche Prostatakrebs-,Screening” Studie

Diisseldorf N =12777
Peter Albers

Christian Arsov Hannover N =10860
Markus Kuczyk

Florian Imkamp

Heidelberg N = 9509
Markus Hohenfellner
Viktoria Schiitz

Stefan Duensing Munich N = 13496

Jurgen Gschwend
Lo A — athlen Herkommer
Nikolaus Becker
Rudolf Kaaks

Axel Benner
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PROBASE

Die Deutsche Prostatakrebs-,Screening” Studie

Accrual Feb 2014 — Dec 2019: 46,642 participants
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PROBASE

Die Deutsche Prostatakrebs-,Screening” Studie
Establishment of a centralized PCA biobank

2023: 2.5 Mio blood samples* and 0.2 Mio urine samples

Proben-ID

Studisnam: & = G &, 8= & 8

=
I 00O
GEA 0112345
T’
Patienten-10 {randomisiert]
Material: 1 = Serum, 2 = EDTA, ¥ = Stabl natiy, .
‘Wisit Time: 0 = Baseline, 1 = 5 lahee, 2 = 10 Jabee

Study Specilier: GEA = GEKND-Studie, Arm A

cooperation with
DKFZ - biorepository
" e —‘" (new building 2023)

*15 x serum, 3-4 x buffy coat, 5-6 x plasma aliquots per participant
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PROBASE

Die Deutsche Prostatakrebs-,Screening” Studie

Up-to-Date PCA Diagnostics (1)

with multiparametric MRI (reference radiology) and fusion biopsies

standardization
of mpMRI diagnostics
at all study sites

reference radiology
PD Dr. L. Schimméoller
Prof. Dr. G. Antoch

(Dusseldorf) : ’
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PROBASE

Die Deutsche Prostatakrebs-,Screening” Studie

Up-to-Date PCA Diagnostics (2)
with reference pathology for biopsies and prostatectomy samples and
establishment of a tissue biobank at Bonn University, Department of Pathology
standardization

of ISUP grading

reference pathology

Prof. Dr. G. Kristiansen
(Bonn)
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Is early-onset prostate cancer a lethal disease ?

Nar Rev Urel. 2004 June : 1006 317-323. dea= 101038/ nrurol 3014 9] .

Prostate Cancer in Young Men: An Important Clinical Entity

Claudia A. Salinas', Alex Tsodikov®, Miriam Ishak-Howard', and Kathlean A, Cooney'”
Department of intermal Medizine, University of Michigan Medical School, Ann Arbor, Michigan

“Department of Biostatistics, University of Michigan Schoal of Public Health, Ann Arbor, Michigar
*Department of Urolegy, University of Michigan Medical Schoal, Ann Arbor, Michigan

inferior 5- and 10 yrs relative survival

with prostate cancer

at age groups 20-49, 50-54 and > 80
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20-49 yrs.  50-54 yra.\ 55-50 yrs, 60-64 yrs. 65-69yrs. TO-Tdyrs, T5-TIyrs. B+ yrs.

S-year 97.0% 9B.1% 98.9% 99.6% 100.0% 100.0%  100.0% 97.4%
10-year\ 94.6% 97.0% 97.9% 99.2% 100.0% 100.0%  100.0% T9.4%

100% = SEER relative survival data per age group

Salinas CA et al. Nat Rev Urol 2014
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Is early-onset prostate cancer a lethal disease ?
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Association Between Lead Time and Prostate Cancer Grade: ';_'aj 061
Evidence of Grade Progression from Long-term Follow-up g
of Large Population-based Cohorts Not Subject to 5 0.4+
Prostate-specific Antigen Screening 5
Melissa Assel *, Anders Dahlin ", David Ulimert ', Anders Bergh*, Pdr Srattin™, Mans Lilja %, %
Andrew | Vickers™" g 0.2 4
N= 1041 patients from 3 swedish cohorts with all available data <

0.0
0 10 2‘1l] Srﬂ'l
Time since PSA measurarment (yr)
* grade_ shifts _Over time probability of low-grade (orange) and high-grade (blue)
g |a_te dlagn03|_s of PCA often reveals prostate cancer depending on lead time
high-grade disease (time from elevated PSA to PCA diagnosis)

Assel M et al. Eur Urol 2017
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Genetic Changes over Time

Colorectal cancer

Nouno! colonic q)llhehum Smcll adenomc

Patient age (years) 30-50 40-60

Prostate cancer BRCA1/2 (—

T
-
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ETS- 1513
HOXB13 'L'.l
gamline somatic
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Age at diagnosis

Vogelstein B et al. Science 2013, Weischenfeldt J et al. Cancer Cell 2013, Weischenfeldt J et al. Curr Op Urol 2018
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Genetic Changes over Time in Early-Onset Prostate Cancer
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Can baseline PSA predict clinically significant PCA ?

m"ﬂ‘}ﬂﬂpen_ & Figure 2. 13-Year Kaplan-Meler Risk of Clinically Significant Prostate Cancer Among Patients Aged
55 to &0 Years Enrolled in the Screening Arm of the PLCD Cancer Screening Trial, Stratified by Baseline
Drgonal Imvesligation | Unalogy PTﬂiIIfE—SMﬂC Muleﬂ fPSA}LE\I'EI
Assoclation of Baseline Prostate-Specific Antigen Level With Long-term Diagnosis
of Clinically Significant Prostate Cancer Among Patients Aged 55 to 60 Years 06

ASecondary Analysis of a Cohort in the Prostate, Lung, Colorectal, and Ovarian (PLCO)
Cancer Screening Trial
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N= 10968 men 55-60 yrs, median age 57 (PLCO),
13 yrs f/u, only 15 deaths from PCA

Cumulative Incidence of Clinically
Significant Prostate Cander
(=] (=]

baseline PSA13 yrs probability of csPCA

biopsy with csT2b or greater, or GS > 7

RP with pT3 or pN+ or GS > 7 <0.49 0.4 %

or PCA mortality <0.99 1.5 %
<1.99 5.4 %
<2.99 10.6 %
< 3.99 15.3 %
>4.0 29.5 %

Kovac E et al. JAMA open 2020
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ISUP 1 (Gleason Sum Score 6) prostate cancer

Active Surveillance Cohort Johns Hopkins
(N= 1818, 1995-2018, median age 67 yrs)
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Active Surveillance of Grade Group 1 Prostate Cancer: Long-term
Dutcomes from a Large Prospective Cohort
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Tosoian JJ et al. Eur Urol 2019
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ISUP 1 (Gleason Sum Score 6) prostate cancer

Active Surveillance Cohort Johns Hopkins
(N= 1818, 1995-2018, median age 67 yrs)
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Open Questions

Is ISUP 1 (Gleason 6) ,,cancer® ?

80% of patients with ISUP 1 remain without treatment for at least 10 yrs*
Do we need to detect ISUP 1 prostate cancer at all ?

If yes, at what age and how often do we then need repeat PSA ?

Is mpMRI helpful before biopsy ?

Are serum and urine markers helpful to prevent biopsies ?

*Hamdy F et al. NEJM 2017
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Current Risk — Adapted Screening Trials

participants age method duration
PROBASE (Germany) 47,000* 45 age (mpMRI) 2015-2030
G2 Trial (Sweden) 40,000** 50-60 mpMRI 2015-2019
STHLM MR 2 (Sweden) 25,000*** 50-74 STHLM-3
ProScreen (Finland) 67,000%*** 55-67 mpMRI (**) 2018

I° Endpoints: *metastasis **overdiagnosis ***csPCA ****mortality
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Summary

« |ISUP 1 PCA needs no immediate treatment

« grade progression to csPCA is likely to happen in 50% within 15 yrs
« 5-yearly PSA most likely indicates grade progression

« mpMRIis able to improve the indication for a biopsy

« PROBASE will clarify whether screening can start at age 50
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