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Introduction to lethal prostate cancer
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. Epidemiology: Prostate cancerremains the most commonly detected cancerin men

« Notall prostate cancers are lethal; identifying aggressive subtypes is crucial for timely intervention

H

Belgian Cancer Registry

Key facts

Most common cancer in males
12,535 new diagnoses in 2024
1,485 deaths due to prostate cancer in 2023

10-year net survival of 97.0%

Lifetime risk (0-84 years)
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20.6 in 100 males

Can we identify
lethal prostate
cancer?

1,485
Mortality* (2023)

Incidence (2024)

Belgian Cancer Registry | Cancer Fact Sheet 2024| Prostate Cancer ICD-10 C61
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Clinical
characteristics




Clinical characteristics of lethal prostate cancer
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* Prostate Specific
Antigen (PSA)

* Baseline PSAisan
important, though
imperfect marker

* PSAcanbeusedto
stratify a man’s risk
of dying from
prostate cancer
within the next 15-
20 yr
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Number at risk

0 5 10 15 20
Observation time (yr)

PSA 0-0.99 53 386 52077 50 850 48 957 12191
PSA 1-1.99 24 429 23 882 23292 22 349 5953
PSA 2-2.99 5302 5172 5042 4826 1238
PSA 3-3.99 1844 1784 1720 1637 407
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Number at risk

PSA 0-0.99 38 486 35 341 32 385 28 621 4896
PSA 1-1.99 31045 28 853 26 550 23 305 4258
PSA 2-2.99 14 058 13038 11922 10 426 1945
PSA 3-3.99 7501 6975 6328 5426 976

Predicted lethal prostate cancer risk (%)

5.0
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PSA vs |ethal PCa risk estimates: all ages
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Bjerner et al, Eur Urol, 2024; Finati et al, Eur Urol Onc, 2024
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Clinical characteristics of lethal prostate cancer
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* Differentiation Grade by
Gleason/ISUP Score: : .
8
* Poorlydifferentiated tumors &
are more lethal. S e A am—
s :
g E
« Traditional Gleason may £ i
. = {
provide more accurate :
prognostic information 4 i :
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Time (months)
Spratt et al, Pros Can Pros Dis, 2023; Egevad et al., Eur Urol Onc, 2023
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* Aggressive histological subtypes

* NEPC/SC

Normal prostategland ~ Adenocarcinoma
ACINAR
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D. NEPC Diagnosis
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® K]
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025 0.25
‘; P=0.03 E P <0.0001
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D 24 48 72 96 120 144 168 192 216 240 264 288 0 12 24 36 48
Months from PCa Dx Months fraom NEPC Dx
Number at risk Number at risk
-5 3116 9 7 6 3 2 2 1 1 1 0 v | 50 21 14 6 1
-3 2014 9 7 3 2 1 % 1 0 0 O —:). A6 10 1 0 0
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Dong et al, Comm Biol, 2020; Siech et al, Prost Can Prost Dis, 2024, Conteduca et al, Eur J Can, 2019; Abida et al. PNAS, 2019
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Castrate-sensitive

Timing of M1 disease

DENOVO o
METASTATIC -
ddddd

4ddddllild.
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LOCALIZED

10% of initial diagnoses
50% of PCa-related deaths

90% of initial diagnoses
50% of PCa-related deaths

Surgery not done;
Radiation not curative

mCRPC

Andragen
deprivation therapy
combinations

10%
recurirelapse
with metastases

90% cured by
radiation/surgery ;
Castrate-resistant

lethal phenotype

m | Al

METACHRONOUS
METASTATIC

1.0

0.8

0.6

0.4

Overall Survival

0.2

0.0

No. at Risk

Metachronous 101

Synchronous

TR, .
o muj‘**_L-l. i
N—
== Metachronous
p<0.01 p— Synchronou:
0 24 48 72 96 120
77 48 23 4 1
151 110 52 10 1 0

Adapted from Warner et al., Nature Cancer, 2024; Sutera et al., Ann of Onc, 2023
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* Timing of M1 disease ’é‘ ,, o

* metachronousvs § |
[«B)
synchronous (de novo) S Synchronous / Synchronous /
3 Low-Volume High-Volume
* Volume of disease £ Primary systemic, but Highest risk, maximum
«  Low vs high volume § oligometastatic. systemic disease burden.
= v
: 11

High Low g —

>4 Bone metastasis Not high - g

including >1 outside =

vertebralgcolurnn or qg) MetaChronous / MEtaChrOHOUS /

elvis and/or visceral .

Eietastasisf % LOW'V0|ume ngh'VOI'Jme
P i pew = Lowest systemic burden, highest Aggressive recurrence
|g A S potential for localized control. post-local therapy.
I'|L4/ -E

(&)
S
(3]
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4 or more bone mets Visceral mets
(with at least one outside

the pelvis/column)

Volume: Low-Volume — High-Volume

Cornford et al, Eur Urol, 2020; lacovelli et al, Ctric Rev Onc/hem, 2019; Francini et al., The Prostate, 2018; Wenzel et al., Urologic Oncology: Seminars and Original Investigations, 2024
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* Timing of M1 disease

* metachronousvs

synchronous (de novo)

e  Volume of disease

* Lowvs high volume

High Low

>4 Bone metastasis Not high
including >1 outside

vertebral column or

pelvis and/or visceral

metastasis

4 or more bone mets
(with at least one outside
the pelvis/column)

Visceral mets

Proportion Alive (OS)

ADT monotherapy

Overall Survival

Percentage

| | I | | | | | | | |
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0.75

0.50
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Log-rank ; ; 1
i ' i .
p < 0.0001 ' : —
) [
1 ]
| |
12 24 36 48 60 72 84
Months
40 20 14 9 6 1 1
43 38 30 23 11 8 [
25 17 10 ] 2 0 ]
123 85 45 29 9 4 2
12 24 3 48 60 72 84
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Cornford et al, Eur Urol, 2020; lacovelli et al, Ctric Rev Onc/hem, 2019; Francini et al., The Prostate, 2018; Wenzel et al., Urologic Oncology: Seminars and Original Investigations, 2024
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Clinical characteristics of lethal prostate cancer

* Beyond categorised 1757
L f d. Patients Hazard ratio (95% Cl) pvalue
volume o iIsease 1.50+ Tumour volume
. . Per1 Li ] 364 (3.25-4-07) <D-0001
* Volume of disease is 125 N e =
. E ol Par 1unit increase 1100 ] 1.04 (1-03-1-05) <0-0001
a COI’]tII’]UOUS .'Z'E - Total tumour lesion count (T + N+ M; reference: 0-5)
Sl 6-20 137 —M— 500 (3:80-6:59) <0:0001
variable >20 185 —-  1530(12412012) <0-0001
0507 ) 1 2 c 10 2
° C I Interaction P=.03, MFP| procedure ) )
0.25 y . ; _ ] . Hazard ratio (95% Cl)
e 1 2 3 4 5 & 7 & 9 10
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M1c TV
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a > ‘ 1.00 1.00
% vy 2
o - = z z z 075
3 075 5 075 3
3 o % . 2 ® ‘é
": FvY 's @ .9.' 0.50
) v 3 050‘ g 050 g
= g g € 025
2 025 s 0.25 ?
% %)
ey . ] S N
: \(&, 0.001, : . . : 0.001, . . — 0 20 40 60 80
- - 0 20 40 60 80 0 20 40 60 80 Survival (mo.)
. . L, Survival (mo.) Survival (mo.) i ki
umber
21 mL £ 1100 mL 0 Number at risk Number at risk 8 e & W W
Total tumor volume S—— ?&; ‘87: ‘sif 12626 g — ::% § 4§’ 1§ 13: s i% i(:é 1:% % %
[es— — o—
= {’691 % gg ;8 i — 106 80 49 15 0 w— 138 51 30 15 0
— 101 35 20 9 1 w— 108 15 2 1 0

Ali et al, JAMA, 2024; Karpinski et al, Lancet Onc, 2024; Seifert el al., Radiology, 2023
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* Beyond categorised volume of disease

* Pattern of metastatic spread matters

» Site of visceral involvement dictates
outcome

* Tracer uptake discordance or low

PSMA expression

100 -
g 3::’02:, a= S Lung Met
=+ Bone plus Nodes
E e < 80+ —— Liver Met
- Liver with or without Other Sttes Z
@
2 i .
Z - P <0.0001
é = 404 by log-rank
S o)
3 g
e S 20
T
S o
e .
B . VR 4 J ] ! 2
i 0 10 20 30 4 50
4 5 6

Length of follow-up (mo)

OS for Screen~Failures and Randomised Patients

Low PSMA-avidity

Discordant non-PSMA-avid/FDG- Discordant non-PSMA-avid/FDG-

S 50s E A 100% . i
avid in Bone avid in Soft tissue v Cabazikaxel
. e Lu-PSMA
== Screen-Fail
75%
g
4
[ 50
<
al
ES
25%
0%
0 3 6 9 12 15 18 21 24 27 30 33 36
Months
Number at risk
Lu-PSMA <] 94 88 75 63 54 a1 35 30 28 23 20 1
Screen-Fail 61 56 39 30 17 1 12 7 4 B 1 0 0

Pond et al, Eur Urol, 2014; Ahmed et al, Eur Urol Open Science, 2024; Iravani et al., Prostate Can and Pros Dis, 2020; Hofman et al, Lancet Onc, 2023



Clinical characteristics of lethal prostate cancer

\

S

e

DELPHIC

BRIDGING SCIENCE AND CARE

Bringing the variables together

*  Nomograms can predict overall survival probability

- 0 10 20 30 40 50 60 70 8 9 100 1.00 A 1.00 -
Points
A 5 Yes
Opioid analgesic use —_—
No N—— — 0.75 -
1ULN ’
LDH . E g
<1ULN = _‘%
@©
Disesssstia Bone/bone + lymph node ' = o
Lymph node only Any visceral o 050 4 o 0.50 4
e .
1 (=3 (=9
ECOG PS St i
0 2 w) v
o o :
Albumin (g/dL) 0.25 1 Non-ARPI trials 0.25 4 ARPltrials
6 55 &5 45 4 35 3 25 2 15 1
5 i —— Low risk: 27.6 (26.6-28.7) - L‘:‘“‘"’ r'?k; 411 (3R 7-43.8)
emoglobin (g/dL) T P L. o . z x —— High risk: 13.8 (13.3-14.4) —— High risk: 20.0 (18.4-22.5)
Alkaline phosphatase (U/L) : ; : ; l ] ! s y L J J ! !
33 55 90 148 245 403 665 1,097 1808 2981 4916 0 6 12 18 24 30 36 42 0 6 12 18 24 30 36 42
0.4 201 1,096.6 : 2 " 3 " 2
PSA (ng/mL) T Time Since Random Assignment (months) Time Since Random Assignment (months)
MNo. at risk: No. at risk:
—_— 3,218 2,878 2,347 1,735 1,090 487 152 1 —_— 1,597 1,550 1,467 1,337 1,151 970 823 712
e 2,274 1,697 1.017 516 243 97 26 1 —_ 597 532 428 304 231 167 135 100

Halabi et al,. JCO, 201 4; Halabi et al, JCO, 2023;
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Lethal
Prostate
Cancer

[ Clinical characteristics

Baseline PSA vs follow-up time can infer the risk of lethal prostate cancer
Differentiation grade and group within a grade

Aggressive histology and state of transition

Timing of M1 disease

Volume of tumour burden

M1 patterns and site of visceral involvement

Tracer uptake and/or metabolic staging

Clinical prognostic models canidentify patient populations with differing survival outcomes
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Molecular
characteristics
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| REPLICATION

To truly identify lethality
before phenotypic

TRANSCRIPTION

manifestation, we must

R|PTOME interrogate the

TRANSC

molecular architecture
underlying the disease.

TRANSLATIO

PROTEOME
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. . o . = X BRIP1, 19
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Pritchard, NEJM, De Putter et al, BIMO, 2021; Castro, JCO, 2013; Castro et al, JCO, 2019; Rodrigues et al., JCl, 2018; Ritch et al., Clin Can Res, 2019
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Genomic characteristics of lethal prostate cancer

» Common germline variants and Polygenic Risk Scores (PRS)
* HSD3B1 genotype is associated with outcome

* Polygenic risk scores use multiple single nucleotide polymorphisms (SNPs) to estimate an individual's genetic risk for prostate cancer death

N =19 607

] HIGH GENETIC RISK|
10 s A2 0 [a] mocs
HSD3B1 N =5 287 ’H h;i‘ﬂ ’H 0.05.  PRS 0%-50%andno FH G FH G55 PRS 50%-75% S PRS 75%-100%

== 8 — AA o Unhealthy 3y y o

o AC § 0.051  — Healthy § 0.06- g 0.06- 5 0.06-
= — 2 = e = =] o
o — b 1= o =)
o 6 —G = = £ c

= 200 & 004 2004 2 004
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% £ 0.02 | £ noz i £ 002 2002
S a —_I/ 3 3 3

E 0 = 0 : e — o

o 60 65 70 75 80 85 60 65 70 75 80 8 60 65 70 75 80 85 60 65 70 75 80 85
Age,y Age,y Age,y Age,y
[8] Hees
o0g. PRS0%-50%and noFH e FH o PRS 50%-75% S PRS 75%-100%

2 L ugmzage I+ g 8 3

No. at risk e S 0,06 S 0.061 S 0,061 5 0.06
AA 2915 2328 1624 845 2 2 2 2

AC 1970 1582 1075 564 .E 5 ‘E . .E G .E i
c 402 311 219 118 5 LG &F 2 2
tﬂt"' , 2o E 0.02- g E
$ j'ft‘ﬁ i AN (5] O O [w]

fftt?fl’if TER 3 TRy 04— 04 !
. 1‘} 1} i i ti bt 3.0 *%1” S I = = = = . % § - - I = . .
S 5 Fi iR HEE 60 65 70 75 B0 85 60 65 70 75 BO 8BS 60 65 70 75 B0 85
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McKay et al., JAMA Network Open, 2024; Ribeiro Jr et al., Cancers, 2022, Plym et al, JAMA Network Open, 2024
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Genomic characteristics of lethal prostate cancer

* Somatic burden
* Relatively low somatic mutation rate
* More genomic instability (GIS)

* Most classes of alterations are more frequentin advanced disease A —
Surveillance Indolent
e Prostate
Cancer
2, 4 { 14
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Mateo et al, Nature Cancer 2021; Alexandrov, Nature, 2013; Martinez-Jimenez et al., Nature, 2023
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Genomic characteristics of lethal prostate cancer

TP53 PTEN RB1/TP53
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De Laere et al., Clin Can Res, 2018; Kwan et al., JCOPO, 2021; Abida et al, PNAS, 2019; Hamid et al., Eur Urol, 2019
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e Somatic burden

* Genomic Instability , CNA architecture
or aneuploidy

* Ahigh genomic instability score
(GIS) and aneuploidy are drivers of
aggressive, rapidly progressing
disease

Altered chromosome arms [0 W12 34 =5
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tumors
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 Somatic burden
* Genetic phylogeny, metastatic seeding and timing of the mutations

* Mono- versus polyclonality

* When a mutation occurs matters

* Polyclonal and earlier events have a larger effect size

Trunk vs branch
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Birkbak et al, Cancer Cell, 2020 ; Cooper et al, Nat Gen, 2015; Espiritu et all, Cell, 2018; Takafumi et al., Can Disc, 2025



Molecular characteristics of lethal prostate cancer N

DELPHIC

NNNNNNNNNNNNNNNNNNNNNN

GENOME

| REPLICATION

To truly identify lethality
before phenotypic
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manifestation, we must
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molecular architecture
underlying the disease.
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Transcriptomic characteristics of lethal prostate cancer

Overall survival
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e Somatic burden
e PAM50

* gene expression
profiling allows
for the
identification of
clinically
relevant
molecular
subtypes of
prostate cancer

A ] PAMSD clustering
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Zhao et al., JAMA Onc, 2017; Aggarwal et al., JAMA Onc, 2021
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Lethal
Prostate
Cancer

[ Molecular characteristics ]

* Genomically prostate cancer can be characterised by a low mutational burden, but large GIS and
structural variation burden which increases with advanced disease

* Inherited common and rare predispositions or PRS allow to infer prostate cancer risk and identify patients
with an inferior prognosis

* Mutation timing, phylogeny, and type of seeding affects outcome

* The TME, as assessed by myeloid transcript sighatures in whole blood or increased NLRs, can be
immunosuppressive and associated with poor outcome

* Prostate cancer subtypes (e.g. LumB or NEPC) by gene expression profiling identifies poor prognosis
subgroup
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Crowley et al, Nature Reviews, 2013; Mayrhofer and De Laere, Genome medicine, 2018
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Mishra et al., Nat Comm, 2025 De Laere et al., The Prostate, 2018; Goldkorn et al., JAMA Network Open, 2024
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Newcomer et al., Nat Med, 2025; Salinas et al., Nat Med, 2025
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* cfDNA originate (mostly) from apoptotic cells

DNA packed as
beads on a string

DNA released into the
blood will

be attacked by
nucleases

"Protected” DNA
can be extracted
and analyzed

& Nucleosome ~ DNA QTranscription factor

Wan et al, Nature Reviews, 2017; Snyder et al, Cell 2016
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LI Quantitative analysis
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De Laere et al. Cancers 2021; Fonseca et al, Nat Comm, 2024
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De Laere et al., Nature Medicine, 2024, Crippa and De Laere et al., Eur Urol Onc, 2025; Halabi et al, ASCO 2024
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[ Circulating tumour burden characteristics ]

* Circulating tumour burden can be quantified by means of CTC enumeration or estimation of the circulating
tumour DNA fraction post cfDNA sequencing

* CTC and ctDNA are strong prognostic variables

* ctDNA undetectability is associated with superior prognosis

* Aninverse linearrelationship exists between ctDNA fraction and survival time

* Combining ctDNA information with clinical characteristics improves prognostic models

Lethal
Prostate
Cancer
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Clinical characteristics

Differentiation grade
» ISUP/Gleason
PSA
Aggressive phenotypes
o NEPC/small cell
Metastasis burden
o Volume of disease
o Visceral involvement
M1 Timing
FDG discordant/PSMA low disease

Biology and cellular pathways

Lineage plasticity
Transcriptional/pathway regulators
PAMS50 molecular subtypes

Novel targets (Onecut2, EZH2)

.

Novel tools

Hereditary burden
o HBOC
o Lynch
Rare drivers
PRS

Oncogene/Ts landscape
GlS/aneuploidy
Chromotrypsis/plexy & structural
variation

Epigenomics

Circulating tumor burden
o CTC
o ctDNA

Towards ctDNA-informed nomograms?

\ Modlal records

\ Radlology scans
gy Predictions

.
(Diagnosis

(Prog nosis
(Survival

(Treatment response

o (Treatment toxicity

(Recurrence
(Risk stratification
(Side effects

(-

<

\\_/u\_z\_Ju\_)k_zuu)

Warnet et al, Nat Can, 2024; Lipkova et al., Cancer Cell, 2022
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