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➢ Prostatakarzinom - Epidemiologischer Abriß:

Sung H, et al. CA CANCER J CLIN 2021



CA CANCER J CLIN 2024

➢ 1.

➢ 2.



➢ Die Zahl der Patienten, die an einem Prostatakarzinom versterben,

wird sich in den nächsten 20 Jahren verdoppeln1

1GLOBOCAN 2020 Statistics. http://gco.iarc.fr

Estimated no. of new cases of prostate cancer 

worldwide, from 2020 to 2040, males, all ages

Estimated no. of deaths from prostate cancer 

worldwide, from 2020 to 2040, males, all ages

Figs. adapted from GLOBOCAN1

= 50,000 = demographic changes

= 50,000 = demographic changes
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➢ Prostatakarzinom = heterogener Tumor



•     The majority (90%) of patients with PCa     
have localized disease at initial diagnosis2

 5-25% of new PCa diagnoses will 
present as de novo mHSPC3,4

 10-20% of men diagnosed with PCa develop  
castration-resistant disease (CRPC) within 
~5yrs. of follow-up5

•     The majority (86%) of patients with mCRPC       
progress from nmCRPC6

 1/3 of nmCRPC cases progress to 
mCRPC within 2yrs.5

 Most men with metastases progress to CRPC 
within a median of ~1yr., although most 
patients have an initial response to 
androgen deprivation therapy (ADT)7
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1. Liede A, et al. ESMO Open 2016 2. Sun F, et al. Agency for Healthcare Research and Quality 2014 3. Siegel RL, et al. CA Cancer J Clin 2018 4. NICE guidance 

https://www.nice.org.uk/advice/esuom50/chapter/Full-evidence-summary 03/2020 5. Kirby M, et al. Int J Clin Pract 2011 6. Scher HI, et al. PLoS NE 2015 7. Fizazi K, et al. N Engl J Med 2017 

➢ Prostate Cancer Disease Progression:

https://www.nice.org.uk/advice/esuom50/chapter/Full-evidence-summary%2003/2020


➢ Kastrationsresistenz (CRPC):

- ↑ intrazellulärer Androgenspiegel 

                              +

- AR-Überexpression (adaptativer Mechanismus)1

AR-abhängig

AR-unabhängig

1Montgomery RB, et al. Cancer Res 2008; 2Le TK, et al. cancers 2023
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EAU-ESTRO-EANM-ESUR-SIOG-prostate cancer guidelines 2024
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→ mCRPC = the most aggressive form of prostate cancer and is associated with poor 
prognosis1

1Scher HI, et al. PLoS One 2015



➢ DNA Damage Response and Homologous Recombination Repair:

1Caldecott KW Nat Rev Genet 2008; 2Hossain MA, et al. Int J Mol Sci 2018; 3Cannan WJ, et al. J Cell Physiol 2016; 4Lord CJ, et al. Nature 2012

DNA damage can occur in many ways

• SSBs represent the most common kind of DNA damage, occurring >10.000 

times/cell/day due to oxidative stress and erroneous enzymatic activity1,2

• Unrepaired SSBs can be converted to more deleterious DSBs1,2

• DSBs can also arise as a result of DNA damage by ultraviolet light, ionizing 

radiation, cigarette smoke, industrial chemicals, and anti-cancer agents3,4 

Single-strand 

breaks (SSBs)

dsDNA break 

repair

Double-strand 

breaks (DSBs)

DNA damage response (DDR) is a repair mechanism

• DDR4 is a term encompassing any mechanism of SSB or DSB repair

Homologous recombination repair (HRR)4 is a specific 

DDR pathway for DSB repair

Homologous 

recombination 

(HR)

Non-

homologous 

end joining 

(NHEJ)

Base excision 

repair (BER)

➢Genetische Testungen bei PC:
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➢ HRR Alterations in Prostate Cancer:

HRR = homologous recombination repair; mCRPC = metastatic castration-resistant prostate cancer

~25%
of men with mCRPC 
have an HRR 
alteration1,2

HRR-mutated disease:

✓ is typically diagnosed with 

prostate cancer at an earlier age 

compared with non-mutated 

prostate cancer patients3,4 

✓ represents a more aggressive 

tumor with worse prognosis3-6Note that HRR rates can vary depending on the study, as studies utilize patient populations with 
different characteristics, sequencing methods, and mutational definitions

Based on a comprehensive review of multiple studies and/or 
pooled datasets reporting the prevalence of HRR alterations 
in mCRPC:

Some examples of HRR genes include ATM, ATR, BRCA1, BRCA2, CDK12, CHEK2, FANCA, 

MLH1, MRE11A, NBN, PALB2, and RAD51C1,2

1de Bono JS, et al. Lancet Oncol 2021; 2Chung JH, et al. JCO Precis Oncol 2019; 3Castro E, et al. J Clin Oncol 2019; 4Annala M, et al. 

Eur Urol 2017; 5Armenia J, et al. Nat Genet 2018; 6Na R, et al. Eur Urol 2017  



1. Inform treatment decisions to improve 
survival, clinical benefit, and chance of 
remission

 DNA:  HRR mutation → PARPi, 

 MSI-high mCRPC → pembrolizumab

 RNA: AR-V7 and AR therapy resistance

 Histology/Phenotype:  

 small cell transformation → platinums; 

 PSMA expression → Lu177

2. Inform hereditary cancer risk, family 
counselling and risk reduction

 DNA/RNA:  BRCA2, ATM, Lynch Syndrome, HOXB13,

other DNA repair enzymes

3. Assess for clinical trial eligibility (research)

 PTEN loss, PI3K/Akt mutations, CDK12 mutation,

PSMA expression, TP53/RB1 loss

➢ Precision genetic testing: Why?

Adapted from: Hawkey N, et al. Clin Cancer Res 2021

a High disease burden based on the presence of known adverse prognostic factors in men with mCRPC, 
such as visceral metastases, high volume of bone metastases, anaemia, rapid PSA kinetics, high 
circulating tumour cell count, high LDH or alkaline phosphatase, pain, and progression despite 
multiple prior therapies. b If tumour biopsy is not available/inadequate or remote. Liquid biopsy can 
include ctDNA and/or CTC biomarkers such as AR-V7 testing. CTiming of these treatments dependent 
on product labels

Liquid biopsyb

• Germline testing 
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Tissue 

testing

Plasma (ctDNA) 

testinga

(Whole) blood 

testing
Somatic 

+  

germline

Germline

Somatic 

+ 

germline

➢ → several ways to identify BRCA/HRR mutations in prostate 

cancer

aTumour cells shed DNA into the circulation through necrosis or apoptosis. ctDNA can be isolated from a plasma sample; BRCA, breast cancer gene; ctDNA, circulating 

tumor DNA; HRR, homologous recombination repair

1Cheng HH, et al. J Natl Compr Canc Netw 2019; 2Haber DA, et al. Cancer Discov 2014
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➢ Sample Collection Process for HRR Alteration Assessment:

1Scott RJ, et al. Oncotarget 2021; 2Xie W, et al. Nat Rev Drug Discov 2023; 3ASCO Daily News 2024; 4Myriad Genetics. https://myriad.com/genetic-

tests/bracanalysiscdx-germline-test/

Solid Tumor Biopsy1 Liquid Biopsy 

Test Requirement: tissue from the tumor 
(preferably recently acquired) 

Types of Mutations Detected: somatic 
and germline alterations

Time Frame for Results: up to 4 weeks3

• historically → considered the gold 
standard sample type for biomarker 
testing

Plasma ctDNA1

• various cancer biomarkers can be assessed with liquid biopsies, of which 
ctDNA is the most prominent which assesses both germline and somatic 
alterations2

• A growing number of clinical trials over the past 15 years have been utilizing 
ctDNA liquid biopsies; this may be due to improvements in technology and 
high concordance rates with tissue tests1,2

• At present, assay sensitivity is the main concern with ctDNA liquid biopsy, but this sensitivity will 
improve as technologies mature2

Whole Blood1

Test Requirement: blood sample

Types of Mutations Detected: somatic and 
germline alterations

Time Frame for Results: 10-11 days3

Test Requirement: blood sample

Types of Mutations Detected: germline 
alterations only 

Time Frame for Results: within 2 weeks4



➢ Considerations for when to test for HRRm (internat. Guidelines)

1L/2L/3L, first/second/third line; BRCA2, breast cancer gene 2; CRPC, castration-resistant prostate cancer; csPCa, clinically significant PCa; DDR, DNA damage repair; dMMR, mismatch repair damage; 
HRRm, homologous recombination repair mutation; mCRPC, metastatic CRPC; mHSPC, metastatic hormone-sensitive prostate cancer; mPC, metastatic prostate cancer; MSI, microsatellite; PCa, prostate cancer; PSA, 
prostate-specific antigen; TMB, tumor mutational burden

1Parker C, et al. Annals of Oncology 2020; 2Fizazi K, et al. Annals of Oncology 2023; 3Mottet N, et al. EAU - EANM - ESTRO - ESUR - ISUP - SIOG Guidelines on Prostate Cancer 2023; 4National Comprehensive 
Cancer Network, Prostate Cancer (Version 4.2023); 5Lowrance W, et al. J Urol 2023; 6Scher HI, et al. J Clin Oncol 2016

• Consider HRRm and MSI dMRR testing in patients with mCRPC

• Recommended for BRCA2 and other DDR genes associated with cancer predisposition in 

patients with family history of cancer 

• Should be considered in all patients with metastatic prostate cancer

• Men with metastatic PCa;

• Men with high-risk PCa and a family member diagnosed with PCa at age <60 years;

• Men with multiple family members diagnosed with csPCa at age <60 years or a family 

member who died from PCa cancer;

• Men with a family history of high-risk germline mutations or a family history of multiple 

cancers on the same side of the family.

EAU/EANM/ESTRO/ESUR/ISUP/SIOG3

• Consider HRRm and dMRR testing in all patients with mPC

ESMO1,2

Primary Adjuvant
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recurrence
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metastatic 
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Tumor testing

Germline testing

Time

P
S
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• Recommend HRRm testing in patients with mPC. Consider for regional PC

• Recommend testing for MSI-H, dMMR for mCRPC. Consider for regional or CSPC

• Consider TMB testing for mCRPC  

• Metastatic, regional (node positive), very-high-risk localised, or high-risk localised PCa

• Family history of certain cancers

• Known family history of familial cancer risk mutation

• Personal history of breast cancer

NCCN4

• Testing for DDR, MSI dMMR, TMB and other potential mutations in mCRPC patients

• Consider for mHSPC patients

• Testing for DDR, MSI dMMR, TMB and other potential mutations in mCRPC patients

• Consider for mHSPC patients

AUA/SUO5

Based on Scher HI, et al. 2016
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➢ Faktoren bzgl. der Therapieauswahl:
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➢ Faktoren bzgl. der Therapieauswahl:
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➢ Nebenwirkungsspektrum (‚NHT‘) [New hormonal therapies]: 

Medikament Interaktionen Nebenwirkungen

Abirateron
CYP3A4-Hemmer/-Induktoren, 

Kortikosteroide, Antihypertonika

Hypertonie, Hypokaliämie, Flüssigkeitsretention, 

Lebertoxizität

Enzalutamid
CYP3A4-Hemmer/-Induktoren, CYP2C8-

Hemmer, Antiepileptika, Warfarin

Müdigkeit, Hypertonie, Kopfschmerzen, 

Schwindel, Krampfanfälle (selten)

Apalutamid
CYP3A4-Hemmer/-Induktoren, CYP2C8-

Hemmer, Antiepileptika

Müdigkeit, Hautausschlag, Hypertonie, Frakturen, 

Hypothyreose

Darolutamid
CYP3A4-Hemmer/-Induktoren, 

P-gp-Substrate
Müdigkeit, Stürze, Frakturen, Hautausschlag
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➢ Faktoren bzgl. der Therapieauswahl:

85% of patients at risk

for potential DDIs for

enzalutamide

?mCRPC
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Riaz IB, et al. Am Soc Clin Oncol Educ Book 2024
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Riaz IB, et al. Am Soc Clin Oncol Educ Book 2024
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Riaz IB, et al. 

Am Soc Clin 

Oncol Educ 

Book 2024



Kontakt:

Assoz. Prof. PD Dr. med. univ. Georg C. Hutterer

Universitätsklinik für Urologie

Medizinische Universität Graz

Auenbruggerplatz 29

A-8036 Graz

Tel.:+43/316/385/82586

Email:georg.hutterer@medunigraz.at

Herzlichen Dank für die Aufmerksamkeit!

mailto:georg.hutterer@medunigraz.at
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