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Molekularni markery a jejich

klinické vyuziti u pacientu s
karcinomem prostaty

St&pan Vesely



Biomarkery a karcinom prostaty

" predikce high-risk pCa )

- aktivni sledovani | _ ~
- chirurgie predikce progrese

- radiaéni 1é¢ba - adjuvantni léCba
| - adjuvantni lééba - ¢asné odhaleni reCidivy
. - odpovéed na lécbu

predikce pozitivni biopsie
- redukce zbyteCnych biopsii
- nizky pocet nediagnostikovanych CaP

Diagnostika Volba Ié&by Monit%%cbil efektu



Incidence karcinomu prostaty
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Recidiva po primarni lecbée

up to 35% during 10 years
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Godtman, 2013



@l]g Newﬁofk@imw PSA testing saves few lives and leads to

risky and unnecessary treatments for large
numbers of men.

Surgery for early prostate cancer
doesn't save lives

Ehp muﬁhington 13051 Healthy men don’t need PSA testing for prostate

cancer, panel Says



Biomarkery a karcinom prostaty

Krev Mod Tkan

— PSA — PCA3
— Human Kallikrein 2 —  TMPRSS2-ERG fusion
— _Urokinase plasminogen — __ Glutathione-S-

4 c . g -
zvyseni specificity

kombinace markeru ‘ stanoveni agresivity

\u — EN-2 = NISNVIB, EZHAZ ’/
—  Proteomics — Heat shock proteins
— DNA methylation

- HER2



Biomarkery v krvi




PSA a riziko PCa

PSA level (ng/mL) Risk of PCa (%)
0.0-0.5 6.6

0.6-1.0 10.1

1.1-20 17.0

2.1-3.0 23.9

3.1-4.0 26.9




PSA a biopsie

Prostater oy

Ultrasound
probe

- 1. biopsie - az 50% negativni

- 2. biopsie — 65 az 90% negativni



PSA vs objem prostaty a cas

- vekoveé specificky PSA

- PSA densita (objem,TZ, 0.15)

- PSA velocita (0.75ng/ml/rok)

- PSA doubling time




Nedetekovatelnée PSA

Detekéni limit?

1990 0.6 ng/ml
US-PSA 0.1 ng/ml

2000 0.01 - 0.001 ng/ml

VétSinou PSA < 0.01 ng/ml

Shen et. al., Urol 2005
Eisenberg et al., Eur Urol 2010
Hong et al., Urol 2010



Prostata

@ Pro-PSA
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Prostaticky sekret / Krev
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free PSA

- FDA schvalena metoda doplnkového testu u PSA 4-10 ng/ml

- free PSA < 25% zvySuje specificitu testu o 20% (Catalona)
- studie s 12-vzorkovymi biopsiemi nizSi benefit (cca 10%)
BDHPSA

A[-5, -7]proPSA

A[-4]proPSA

Catalona WJ, 1998

B [-2]proPSA Canto El, 2004



PSA a dalsi kallikreinové markery

Receiver Operating Characteristics (ROC)

Curves for Comparison
PSA + fPSA //,j;;;%;r
AUC + 10-20% & //f /fi? oy
i - 4AL
; // (//
+ [-2] proPSA + fPSA — PHI -
s
AUC + 10-25% - 17
| Specificity
+ fPSA + IPSA + hk2 —» 4K score
AUC + 25-35% Guazzoni G, 2011

Jansen FH, 2010
Catalona WJ, 1998
Canto El, 2012
Carlsson S, 2013



4Kscore

EURURO-7144; No. of Pages 7

EUROPEAN URODLOGY XXX (2016) XXX-XXX

available at www.sciencedirect.com O PEAN
journal homepage: www.europeanurology.com - UROLOGY

European Association of Uralogy el

Prostate Cancer
Evaluating the Four Kallikrein Panel of the 4Kscore for Prediction

of High-grade Prostate Cancer in Men in the Canary Prostate
Active Surveillance Study

Daniel W. Lin®"%", Lisa F. Newcomb®®, Marshall D. Brown®, Daniel D. Sjoberg®, Yan Dong?,
James D. Brooks”, Peter R. Carroll%, Matthew Cooperberg?, Atreya Dash®, William |. Ellis ®,
Michael Fabrizio ﬁ, Martin E. Gleave®, Todd M. Mmgﬂnj, Peter S. Nelson “, lan M. 'ﬁmmpson"‘,
Andrew A. Wagner', Yingye Zheng®,

for the Canary Prostate Active Surveillance Study Investigators

- 4K score predikuje nalez HG CaP v 1.rebiopsii u pacientu v AS




STHLM3

- PSA

- fPSA

- hK2

- microprotein beta (MSMB)

- macrophage inhibitory cytokine 1 (MIC1)

- geneticky polymorfismus

- vék, DRE, famil. vyskyt, predchozi biopsie

snizuje pocet biopsii az o 30%

Gronberg H, 2015



Recommendation

LE

strength rating

In order to avoid unnecessary biopsies, offer further risk-assessment to
asymptomatic men with a normal digital rectal examination (DRE) and a prostate-
specific antigen (PSA) level between 2-10 ng/mL prior to performing a prostate
biopsy. Use one of the following tools:

+ risk-calculator;

« | an additional serum or urine-based test (e.g. Prostate Health Index test [PHI],
four kallikrein [4K]score, Prostate cancer gene 3 [PCA3], HOXC6/DLX1) or;

« Imaging.

Strong
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Prostate Health Index Predicts
Clinically Significant Prostate

Cancer Iin Final Pathology after
Surgical Treatment

Novak Vojtéch, Do Carmo Joana, Luk$anova Hana, Prisa Richard, Capoun Otakar,
Fiala Vojtéch, DolejSova Olga, Eret Viktor, Stejskal Jifi, Zalesky Miroslav, Vesely Stépan

Dpt. of Urology, Charles University 2nd Faculty of Medicine University Hospital Motol, Prague, Czech Republic.
University Hospital, Dpt. of Urology, Pilsen, Czech Republic.

Thomayer Hospital, Dpt. of Urology and 1st and 3rd Medical Faculty, Charles University, Prague, Czech Republic
Dpt. of Urology, General University Hospital and 1st Faculty of Medicine, Charles University, Prague, Czech Republic.

Dpt. of Medical Chemistry and Clinical Biochemistry, Charles University, University Hospital Motol, Prague, Czech Republic.



Patients & Methods

- four urological centers in Czech Republic

- 472 patients after radical prostatectomy for clinically localized prostate cancer

- before surgery: - PSA
- fPSA
- [-2]proPSA
- PHI = [-2]proPSA/fPSA x PSA

- after surgery: - histological grading (Gleason score > 6)
- extracapsular extension (pT3 stage)
- positive surgical margins



Proportion of agressive cancers
(GS>6)

After biopsy After surgery

=)




Prediction of agressiveness (GS>6)

AUC specificity sensitivity

PSA 51.167 0.575 0.482
PHI 58.495 0.850 0.307
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Prediction of GS>6 + T3

AUC specificity sensitivity

PSA  5R.E45 0.610 0.586
FHI T0.780 0.524 0.819
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Prediction of positive surg. margins

AUC  specificity  sensitivity

PSA  54.457 0.216 (.864
PHI  58.796 0.646 0.508
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Markery v moci




- marker z mocoveho sedimentu (masaz, 3 strokes?, firm DRE)

- nekodujici segment RNA na 9. chromosomu

- BPH, objem, zanét nemaji vliv na PCA3 — 1specificita?t
(az 90%)
- koreluje s GS, objemem nadoru a pT3 (?77?)
- problem: - radny odber
- cena

@@ Q Hessels M, 2010
= Donovan M, 2015



ExoDx Prostate Intelliscore

- PCA3 + dalSi dvé exosomalni RNA

-vUSAoOodr. 2016

Q exXosome



SelectMDx

- stejny team jako vyvinul PCA3
- detekce 3 genu v mocCi (Hoxcs, bLx1, TDRD1) Proti PSA

- presnejsi detekce GS>7 nez PCA3

Likelihood for prostate cancer upon biopsy: 85%

O.:. 10.:.20.:+.30.:.40 .:.50 .:,.60 .:.70 .:.80.:.90.:.100%

0 Likelihood of low grade 0 Likelihood of high grade
35} prostate cancer 50% prostate cancer

Van Neste, 2016



Prostarix

- vyuziva metabolomickych technologii
- detekce 4 AMK (sarcosine, alanin, glutamat, glycin)
- kombinuje chromatografii a spektrometrii

- neni schvalen FDA

Prostarix™ Risk Score =55

Reduced Elavatac
Risk : : ’ y v Risk
60 B0 100

0 20 40
PROSTARIX™RISK SCORE INTERPRETATION
Prostate Cancer Risk Assessment:

Based on a Prostarix™ score of 55, the patient's likelihood of having a positive biopsy is 55%.
Leyten, 2015



TMPRSS2-ERG

/Chromosom 21 I | I | u 50-80% CaP\
|

e I
' ! TMPRSS2 Genova fuze ‘ l

Fuzni gen
TMPRSS2:ERG

l ERG (onkogen)
\ I J

- detekce z mocCi po masazi

- lepsi v predikci biopsie nez PSA (635 biopsii)
- popsana i korelace s PCSM a DFS
- jesté lepsi vysledky v kombinaci s PCA3

Aubin, 2010
Winnes, 2007



Tkanove markery
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PSMA

- PSMA (prostate-specific membrane antigen)

- GCPII (glutamat karboxypeptidaza Il)
- integralni membranovy protein

- upregulovan pri androgenni deprivaci
- koreluje s diferenciaci karcinomu

- ve tkani prostaty — ale i jinde (mista s neovaskularizaci)

Ross JS, 2003
Afshar a, 2013



- koreluje s rizikem BCR
- znacené protilatky (°8Ga, 1241, 131], 1in) PET-(CT/MRI)

- detekce recidiv Ci generalizace (senz. az 80%, spec. az 90%)

Maurer T, 2015
Nerers Reviews Afshar a, 2013



ProMARK

- biopticky test stanovujici 8 proteinu

- imunofluorescenéni analyza parafinovych vzorku
- predikce OS

- vhodné u low-risk k zarazeni do active survelllance

s ProMark.

PROTEOMIC PROGNOSTIC TEST




Geneticke testy

PTEN gene - detekce delece genu PTEN (reg. bb cyklu)
- metoda FISH

PCMT - Prostate Core Mitomic Test
- detekuje deplece mitochondrialni DNA

ConfirmMDx- detekuje hypermetylaci DNA z tkane
- negativni prediktivhi hodnota az 90%



RNA - Geneticke testy

Prolaris - 31 genu, dobre validovany
Decipher - 22 genu, predevsim nekdd. RNA sekvence
OncotypeDX - 17 genu, staCi 1Tmm bioptické tkané

- obecné predikce GS, BCR, meta
- hlavné u low-risk CaP



Liquid biopsies — CTC, fDNA, mRNA

- CellSearch, CellCollector, Epispot,
Elispot, ISET.......

metastaticky CaP
- predpovida OS (lépe nez PSA)

- predikce odpovedi na lécbu

- marker odpovedi na lecbu

(abirateron, docetaxel)

nemetastaticky CaP
- nebyl prokazan benefit

De Bono, 2008
Scher, 2010
Pantel K , 2019



Biomarkery a diagnostika CaP

Screening

PSA, fPSA, PHI, 4Kscore,

Biopsie
e, N +
N Low | Intermediate | | High
confirmMDx + mpMRI Prolaris
PCMT Decipher
PTEN Oncotype DX

mmm | 4Kscore + = |PTEN +

PHI
4Kscore
PHI !

active surveillance CTCs Lécba




