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Referuje: Karol Kajo
OKPC OUSA, Bratislava
karol.kajo@ousa.sk

https://www.labiotech.eu/trends-news/endometrial-cancer-drug-breakthrough-therapy-designation/
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Anamneéza

e 66-roCna zena s postmenopauzalnou
metroragiou (vaginadlne krvacanie)

e pac. pre hemorrhagicku cystitidu riesena
urologom, realizované CT s nalezom mierne
zhrubnutej steny moc€. mechura, divertikle,
uterus myomatosus, rozSirené cavum uteri

e drobné nespec. lozisko v slezine

e 5.6.2023 mala kontrolnu cystoskopiu s negat. '*
nalezom

B ————. T
GA: MP 52 r.; P:1/1/; Ab:0; UPT:0; HRT: O;
gyn. op.: len kyretaz

RA: stara matka ca konecnika ‘Nv)

OA: komorbidita: art. hypertenzia

https://www.labiotech.eu/trends-news/endometrial-cancer-drug-breakthrough-therapy-designation/
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Kyretaz dutiny maternice — 03.07.2023

e spracovana na
povodnom pracovisku
v N. Zamkoch (PAO
FNsP, MUDr.
Mihalkova) —
17.07.2023

* u nas ako konzultacny

Eripad —za ucCelom
ompletizacie

molekulovej
klasifikacie

e kyretaz dutiny
maternice spracovana
v styroch blockoch

e roznorody charakter
fragmentov
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1. typ fragmentov - Endometrialny polyp
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MSH2/MSH6
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Molekulovo-genetické vysetrenie (OLG OUSA)
- konzultované s dr.med.V.Urban

Endometrial cancer I

A e

POLE wild-type

\

MMR-proficient

&
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Molekulovo-genetické vysetrenie (OLG OUSA)
- konzultované s dr.med.V.Urban; Mgr.Slamka, PhD.

Aky bol dalsi molekulovy
profil v oboch
komponentach?

https://unistelmedical.co.za/human-genetics/molecular-genetics/
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Molekulovo-genetické vysetrenie (OLG OUSA) ﬁ
- konzultované s dr.med.V.Urban; Mgr.Slamka, PhD.
AR~ A ~ V=

SOPHIiA DDM™ Solid Tumor Solution (STS)
Vysetrené gény (vybrané exony): * - hot-spot oblasti

 AKT1 (ex3), ALK (ex21-25), BRAF (ex11,15), CDK4 (ex2), CDKN2A (ex1*2,3), CTNNB1 (ex3), DDR2 (ex17), DICER1
(ex24,25), EGFR (ex18-21), ERBB2 (ex8,17,20), ERBB4 (ex10,12), FBXW7 (ex7-11). FGFR1 (ex12,14), FGFR2
(ex7,12,14), FGFR3 (ex7,9,14,16), FOXL2 (ex1*), GNA11 (ex4,5), GNAQ (ex4,5), GNAS (ex8), H3F3A (ex2*), H3F3B
(ex2*), HIST1H3B (ex1), HRAS (ex2-4), IDH1 (ex4), IDH2 (ex4), KIT (ex8-11,13,17,18), KRAS (ex2-4), MAP2K1 (ex2,3),
MET (ex2,14-20), MYOD1 (ex1), NRAS (ex2-4), PDGFRA (ex12,14,18), PIK3CA (ex2* 3,6%8,10,21),PTPN11 (ex3),
RAC1 (ex3), RAF1 (ex7,10,12,13”;14”;15*), RET (ex11,13,15,16), ROS1 (ex38*,41%*), SF3B1 (ex15-17), SMAD4 (ex8-
12), TERT (promdtor*, ex1*,8* 9% 13%), TP53 (ex2-11).

* VysSetrované velké génové prestavby (vybrané exdny) (CNV - analyza Copy Number Variation): ALK (ex21-25),
BRAF (ex11-15), CDK4 (ex2-5), CDKN2A (ex1,2,4), EGFR (ex18-21), ERBB2 (ex11,21,21,23,24), FBXW?7 (ex6-10),
FGFR1 (ex12,14,15), FGFR2 (ex7,10,12), FGFR3 (ex6,7,9,14-16), HRAS (ex2-5), KIT (ex8-13,16-19), KRAS (ex2-4), MET
(ex2,13-21), MYOD1 (ex1), NRAS (ex2-4), PDGFRA (ex12,14,18), PIK3CA /ex2,3,6,8-10,21), RAF1 (ex7,10,12-15),
ROS1 (ex28,41), RET (ex11,13,15,16), SF3B1 15-17), TERT (ex1,8,9,13), TP53 (ex2-11)

* VysSetrenie MSI statusu: lokusy: BAT-25, BAT26, CAT-25, NR-1, NR-22, NR-27
SOPHIA DDM™ RNAtarget Oncology Solution (ROS)
Vysetrené gény:

ALK, AR, BRAF, EGFR, ERG, FGFR1, FGFR2, FGFR3, FGFR4, MET, NRG1, NTRK1, NTRK2, NTRK3, PPARG, RET, ROS1 v
kombindcii s akymkolvek nezndmym fuznym partnerom
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Molekulovo-genetické vysetrenie (OLG OUSA)
- konzultované s dr.med.V.Urban; Mgr.Slamka, PhD.

L

A. LOW-GRADE KOMPONENT

* MSS, TP53 mut (R306%*),
KRAS mut (G13D), NRAS mut

B. HHGH-GRADE KOMPONENT

* MSI-H, TP53 mut (R28W,
R181C), FGFR1 mut (K687E)

https://unistelmedical.co.za/human-genetics/molecular-genetics/
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Molekulovo-genetické vysetrenie (OLG OUSA) -~
- konzultované s dr.med.V.Urban

™.

—

analyza somatického panelu génov asociovanych s onkologickymi ochoreniami (Sophia RNAtarget Oncology Solution na dékaz RNA fuzii v 17 génoch s
moznostou detegovat akychkolvek neznamych fuznych partnerov metédou RNA masivneho paralelného sekvenovania MPS/NGS

Typ vzorky: RNA izolovana z FFPE
Referenéné sekvencie: Locus Reference Genomic - www.lrg-sequence.org

Detekéna metdda a analyza dat NGS/MPS - next generation sequencing/masivne paralelné sekvenovanie, MiSeq/NextSeq, RNAtarget Oncology Solution
(RNAtarget), SOPHIA Genetics, SOPHIA DDM

Mir?iméllne pokrytie kontrolného génu pre identifikaciu génovych fazii 50 citani, minimalny pocet Citani pre detekciu fuzii 10xRead Count a 10x Unige
molecular count.

Nomenklatura variantov: HGVS (Human genome variation society); Den Dunnen et al. Human Mutat (2016) 37:564-569
Klinicka klasifikacia variantov: ACMG. Richards, et al. (2015) Standards and guidelines for the interpretation of sequence variants
Terapeuticka klasifikacia somaticych variantov: TIER. Li et al. (2017) Standard quidelines for the interpretation and reporting of sequnce variants in cancer

Vysetrované gény: ALK, AR, BRAF, EGFR, ERG, FGFR1, FGFR2, FGFR3, FGFR4, MET, NRG1, NTRK1, NTRK2, NTRK3, PPARG, RET, ROS1 v kombinacii s
akymkolvek neznamym fliznym partnerom

Dokézané RNA fuzie: ZIADNE.

Poznamka: Interpretacia variantov vychadza z udajov publikovanych v databazach a odbornych publikaciach a prebieha v sulade s aktualnymi ACMG a TIER

kritériami. Vo vysledkoch nie su uvedené benigne varianty (trieda 1), pravdepodobne benigne varianty (trieda 2) a varianty s nezndmym efektom (trieda 3)

Eodl’a kritérit ACMG a takisto nie su uvedené varianty s neznamym klinickym efektom (trieda Ill) a benigne/pravdepodobne benigne varianty (trieda IV) podla
ritérii TIER ale su sucastou laboratorneho protokolu. Vysledky su validné len v ramci limitov pouzitych detekénych metdd.

V predloZenej sprave su obsiahnuté len vysledky z analyzy RNA fuzii. Sucastou vySetrenia je aj detekcia somatickych RNA variantov na drovni inych génovych
alteracii, ktoré je mozné zhodnotit a interpretovat na vyziadanie.

ZAVER: Vo vzorke RNA izolovanej z nadorového tkaniva sme nedokazali pritomnost patogénnych a pravdepodobne patogénnych fuzii s
potencidlnym/silnym klinickym vyznamom na urovni RNA.
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Nasa diagnoza

* fragmenty endometrialneho karcindmu
endometroidného typu s LG aj HG ¢rtami (proces
dediferenciacie?) + endometrialny polyp

* multiple classifier / triple classifier
(MMRd+POLEmut+p53abn)

* bez LVSI v rozsahu vysetrenych vzoriek

WHO Classification of Tumours * 5th Edition

Female Genital
Tumours

International Agency for Research on Cancer

& World Health
Organization

https://www.cancer.gov/types/uterine/patient/endometrial-treatment-pdq

indikovana operacna liecba

ESGO / ESTRO / ESP doporucenia
- stratifikacia rizika po MK (2021)

Rizikova skupina

Mizke riziko Stage 1A EEK +LG+ VSl -/ fok.+ |Stage I-1l POLEmut EK, bez zvyikového ochorenia

Stredné riziko Stage IB EEK+ LG+ LVS| -/ fok.+ | Stage |IB MMRd/NSMP EEK+LG+ LVSI -/ fok+

WAL L L Stage | EEK+ extenzivna LVSI, bez ohladu na Stage | MMRd/NSMP EEK+extenzivna VSl bez ohladu na
riziko grade a hibku invdzie grade a hibkuinvazie do myometria
Stage 1B EEK HG, bez ohfadu na stav VS| | Stage IB MMRd/NSMP EEK HG, bez ohladu na stav LVSI

Vysolké riziko Stage NI-IVA bez zvySkového ochorenia | Stage I-IVA MMRd/NSMP EEK bez rezid. ochorenia

Pokroéilystav Stage NIHIVA so zvyskowvym achaorenim Stage III-IVA s rezid, ochorenim ktoréhokolvek molek. typu

Metastizy

Stage 1A NEEK (SEK, SBK, NDK, KaSa, mixed) |Stase 1A p53abn a/alebo NEEK (SEK, SBK, NDK, KaSa, mixed)

Int ] Gynecel Cancer 2021; 31: 12-39

Neznama molekulova klasifikacia Znama molekulova klasifikacia

Stage IA MMRd/NSMP EEK+LG+ LVSI -/ fak
Stage IA EEK+high-grade+LVS| -/ fak+ Stage IA MMRd/NSMP EEK+HG+ LVSI- / fok.+

bezinvizie do myometria bez invazie do myometria

Stage Il Stage || MMRd/NSMP EEK

Stage I-IVA NEEK (SEK, SBK, NDK, Kasa, mixed) | Stage I-IVA pS3abn EEK s invaziou do myometria, bez

s invdziou do myometria a bez rezid. ochorenial rezidudlneho ochorenla
Stage WA NSMP/MMRd SEK, SBK, NDK, KaSa s invazioudo
myometria, bez rezid. ochorenia

Stage IVB | Stage IVB ktoréhokolvek molekulového typu
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Objektivny nalez

Hmotnost: 80 kg / vyska: 160 cm / BMI 31,2 Transvaginal Ultrasound

e vonk. gen. bpn, vagina bez |ézie, portio epitel.,
palpacne uterus tuhsi, zda sa norm. velkosti,
adnexy nehmatat, parametria volné

e (01.08.2023 gynek. ultrazvukové vysetrenie -
vysetrenie Zzenskej malej panvy (bez CFl)

e uterus 49x45 mm, viaceré , fibroidy” uteru,
dominantny v zadnej stene 47 mm, cavum
uteri parcialne s hyperechogénnym obsahom
vysky 9,5 mm, aj drobny hematom,
endomyometrialne rozhranie sa zda
zachovalé, oblast adnex bilat. bpn, CD bez
vypotku

® Dg Zéver: C541 Zhubnv nédor endometria https://www.cancer.gov/types/uterine/patie;t/endometriaI—treatment—pdq




XXX. Martinsky biopticky seminar, 14.-15.11.2024

Operacia 15.08.2023

* TLH+AE bilat., SLNB cum ICG pelvis

Makroskopicky nalez

e uterus 13x9cm, telo deformované uzlami (do
4cm)

* v dutine polyp do 1cm; endometrium
hrboloviteé, s exofytickou drobivou projekciou
(do cca 10mm)

* obe adnexa velk.5,5x4cm
e SLNB pelvis l.dx. (14 LU)
e SLNB pelvis l.sin. (2LU)

https://plasticsurgery.org.au/ 1
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MLH1
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Nasa diagnodza

* dediferencovany endometrialny karcindm
* multiple classifier (MMRd-POLEmut-p53abn)
LVSI+ (fok.)

pT1lapNO(sn)pMx (FIGO st.1A)

* high-risk (sec. ESGO/ESTRO/ESP, 2021)

Female Genital
Tumours

TNM Classification of

MALIGNANT
TU M OU RS Stage IA Endometrial Cancer

Eighth Edition Fallopian tube

Endometrium

Uterus P
|\ ———Myometrium
Cervix
Vagina

https://www.cancer.gov/types/uterine/patient/endometrial-treatment-pdq

* indikovand pooperacnd zaistujuca liecba, odp. kombinacia CHT
a RAT podl'a PORTEC 3 klin. st. IA

* inicidlna RT na oblast MP s konkomitantnou CHT cDDP 50
mg/m2 d1 a d28 a po ukonceni RT 4 cykly taxol a karboplatina

ESGO / ESTRO / ESP doporucenia T
- stratifikacia rizika po MK (2021)

Rizikova skupina Neznama molekulova klasifikacia Znama molekulova klasifikacia
Mizke riziko Stage 1A EEK #LG+ LVSI -/ fok.+ Stage |-l POLEmut EK, bez zvyikového achorenia
|St'ase 1A MMRd/NSMP EEK#LG+ LVSI -/ fok+
Stredné riziko Stage IB EEK+ LG+ LVSI -/ fok.+ | Stage |B MMRd/NSMP EEK=LG+ LVSI -/ fok+
Stage 1A EEK+high-grade+LVs! -/ fok+ Stage 1A MMRA/NSMP EEK=HG+ LWSI- / fok.+
Stage 1A NEEK (SEK, SBK, NDK, KaSa, mixed) | Stage A p53abn a/alebo NEEK [SEK, SBK, NDK, KaSa, mixed)
bezinvizie do myometria bez invazie do myometria
WAL L L Stage | EEK+ extenzivna LVSI, bez ohladu na Stage | MMRd/NSMP EEK+extenzivna LVSI bez ohladu na
riziko grade a hibku invdzie grade a hibku invazie do myometria
Stage 1B EEK HG, bez ohfadu na stav VS| | Stage IB MMRA/NSMP EEK HG, bez ohladu na stav LVS]
Stage Il Stage || MMRd/NSMP EEK
Vysolké riziko Stage NI-IVA bez zvyikovéno ochorenia | stage III-IVA MMRd/NSMP EEK bez rezid. ochorenia
Stage I-IWA NEEK (SEK, SBK, NDK, Ka5A, mixed)  Stage HVA p53abn EEK sinvaziou do myometria, bez
s invdziou do myometria a bez rezid. ochorenial rezidudlneho ochorenla
Stage WA NSMP/MMRd SEK, SBK, NDK, KaSa s invazioudo
myometria, bez rezid. ochorenia
Pokroéilystav Stage NIHIVA so zvyskowvym achaorenim Stage III-IVA s rezid, ochorenim ktoréhokolvek molek. typu

Metastizy Stage IVB | Stage IVB ktoréhokolvek molekul typu
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Molekulovo-genetické vy$etrenie (OLG OUSA) >4
- konzultované s dr.med.V.Urban

"OSOBNA a RODINNA ANAMNEZA: U vy$etrovanej osoby so suspektnym LS s vyskytom onkologickych ochoreni v rodine, sme pomocou
MLPA (Multiplex Ligation-dependent Probe Amplification) uskutocnili analyzu pritomnosti tzv. velkych prestavieb (LGR- Large genomic
rearrangements) v géne PMS2.

VYSLEDOK:

Vysetrované gény: PMS2 (exdn 1-15).
Referencna sekvencia: LRG_161t1

Pouzitd metdda: MLPA; probemix: POO8 PMS2.

Nomenklatura variantov: HGVS 20.05. https://varnomen.hgvs.org/ Den Dunnen et al. Human Mutat (2016) 37:564-569; Human genome
variation society

Klinicka klasifikacia: ACMG. Richards, et al. (2015) Standards and guidelines for the interpretation of sequence variants. Adaptované ACMG
pre CNV. Brandt, et al. (2020) Adapting ACMG/AMP sequence variant classification guidelines for single-gene copy number variants.

DOKAZANE VARIANTY: ZIADNE

Pozndmka: Vysledky su validne len v rdmci limitov pouZitych detekénych metéd. Pomocou analyzy MLPA nie je moZzné detegovat zmeny mimo
oblasti ohraniCenych cielovymi sondami, zmeny v pripade vyskytu variantu DNA v sekvencii sondy, v pripade inverzii, balansovanych
translokacii, trizémii, alebo monozémii chromozému.

ZAVER: V analyzovanej vzorke DNA sme v géne PMS2 nedokazali pritomnost velkej
génovej prestavby, ktora suvisi s rizikom vyvoja LS.
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Dediferencovany endometrialny karciném (DEC) -

DEC sa sklada z nediferencovaného Ca (UEC) a diferencovanej zlozky (typicky
z EEC FIGO grade 1 alebo 2)

* dediferenciacia znama aj v slinno-zlazovych Ca, pankreatickych Ca, urotelovych, ako aj v
lipoSa, chonro Sa, osteoSa, a pod.

* histologicky indikator nadorovej progresie (znamka plasticity, pri ktorej nadorove bunky
stracaju specializované vlastnosti a pripominaju vcasné embryonalne stadia, resp. znamky
reparativnych procesov

UEC bol 1.x opisany Tenti et al, 1989 (evolucia do HG po chemoTh), v r.2003 WHO
uvieldlo ge()o(l)iéerencovam’/ Ca (aj vo WHO 2014 a 2020) ; termin DEC zaviedli Silva
etal,vr.

Incidencia 1-9%; DEC v 37-87% nediferencovanych EC

Klinické Crty: vek 30-84rokov, vaginalne krvacanie, niekedy fulminantny priebeh
(lokalna progresia, MTS- CNS, NO, LU, omentum, peritoneum)

* anamnéza kolonického Ca u prvo-liniovych pribuznych, strata MMR expresie

Giordano G, et al. Dedifferentiated Endometrial Carcinoma: A Rare Aggressive Neoplasm-Clinical, Morphological and Immunohistochemical
Features. Cancers (Basel). 2023 Oct 26;15(21):5155.




XXX. Martinsky biopticky seminar, 14.-15.11.2024

Dediferencovany endometrialny karciném (DEC)

Makroskopicky nalez:

* makka, polypoidnd/exofyticka fragilna lézia s r6zne hlbokou infiltraciou
(Casto dolny segment)

* nekrozy
Mikroskopicky nalez:
* bifazicky charakter s 2 odliSnymi histomorfologickymi komponentami

* v dediferencovanej komponente solidny, nepravidelne trabekularny rastovy . o el
vzor, relativne monomorfné bunky, ¢asto dyskohezivne, ovdlne jadra, T"N/C, = =g
prominentné nukleoli, hrubozrnity chromatin, pocetné mitézy, moézu byt =& %
pritomné rabdoidné bunky, pleomorfné crty f

* v LG komponente endometroidny EC gr.1-2
* NE diferenciacia (<10%)

Giordano G, et al. Dedifferentiated Endometrial Carcinoma: A Rare Aggressive Neoplasm-Clinical, Morphological and
Immunohistochemical Features. Cancers (Basel). 2023 Oct 26;15(21):5155; Tung HJ, et al. Rare Subtype of Endometrial
Cancer: Undifferentiated/Dedifferentiated Endometrial Carcinoma, from Genetic Aspects to Clinical Practice. Int J Mol
Sci. 2022 Mar 30;23(7):3794.
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UEC - imunohistochemicky profil

* n=35
 strata expresie PAX-8 v 83% pripadov
* ER a PR negativne v 83% a 82% pripadov

» AE1/AE3 a CK8/18 pozitivne v 77% pripadov, zatial ¢o iba 11% pripadov
bolo pozitivhych na CK5/6

* p16 bol difuzne pozitivny v 34% pripadov, zatial Co p53 bol exprimovany vo
> 75 % nadorovych buniek v 31 % pripadov

* MLH1 a PMS2 sa stratili sucasne v 50 % pripadov, strata MSH2 a MSH6 v 1
pripade (3 %)

* strata expresie E-cadherin a CD44 v 50 %Tprl'padov, Her-2/neu bol negativny | -

vo vsetkych pripadoch. EGFR vykazoval dif.membr.pozitivitu v 22% pripadov

* UCA je high-grade karciném Miillerovho pévodu, ktory ma tendenciu byt
negativny na PAX-8 - strata tohto markera sa zda byt spolahlivejsim
diskriminatorom ako strata expresie CK v dif.dg. s EEC alebo SEC

Ramalingam P, et al. Undifferentiated Carcinoma of the Endometrium: An Expanded Immunohistochemical Analysis Including PAX-8 and Basal-Like

Carcinoma Surrogate Markers. Int J Gynecol Pathol. 2016 Sep;35(5):410-8.
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DEC/UEC — molekulové alteracie -

* mutacie génov MMR, POLE, TP53 a alteracie SWI/SNF komplexu

e strata MMR proteinov len v nediferenc.komponente (Yokomizo et al.2017);
Mimunogenicita (TIL, PD-L1); MMRd 46,2-73,3% UEC (v TCGA studii vSetky EC
28%)

* mutacie POLE (Espinosa et al, 2016; Rosa-Rosa et al,2016); 12,4% - vyssie ako
EC v TCGA studii (7,3%)

 mnohé UEC obsahuju zmeny v komplexe remodelacie chromatinu SWI/SNF

(20-69%), a preto mozu vykazovat stratu BRG1 ( SMARC-A4 ), BRM ( SMARC-
A2 ) a/alebo BAF47/INI-1 ( SMARC-B1 ), ARID1A a/alebo PTEN

— agresivnejsie, refraktorne na platinu a taxany

* mutacie TP53: ,serous-like” cesta; IHC overexpresia, null pattern,
cytoplazmaticka pozitivita a blokova/klonalna expresia

Giordano G, et al. Dedifferentiated Endometrial Carcinoma: A Rare Aggressive Neoplasm-Clinical, Morphological and Immunohistochemical
Features. Cancers (Basel). 2023 Oct 26;15(21):5155; Tung HJ, et al. Rare Subtype of Endometrial Cancer: Undifferentiated/Dedifferentiated
Endometrial Carcinoma, from Genetic Aspects to Clinical Practice. Int J Mol Sci. 2022 Mar 30;23(7):3794.



https://www.sciencedirect.com/topics/medicine-and-dentistry/chromatin-remodeling
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Molekulova klasifikacia DEC/UEC (sec TCGA) - »
®

Pathology & Oncology Research (2020) 26:1411-1416
https://doi.org/10.1007/512253-019-00784-0

TCGA Molecular Subgroups in Endometrial Undifferentiated/Dedifferentiated Carcinoma 14

Table 1 Characteristics of the included studies
REVIEW

Study Country Period of  Sample size Methods for TCGA subgroups assessment
enrollment

POLE MSI pS3abn P53wt Check for

. . updates
Rosa-Rosa  Spain, USA unclear 18 (7 undifferentiated, 11 POLE mismatch repair proteins ps3 exclusion TCGA MOIeCUIar SUbgroups In Endometrlal
2016 dedifferentiated) se- immunohistochemistry mmunohistochemistry, Und ifferentiated/Dedifferentiated Carcinoma
quenci- P33 sequencing
ng
Espinosa  Spain, unclear 218 undli.i_i:wmmlcd‘ POLE ml.s\ﬂi\l\‘ll repait mulgjma ;13':? exclusion Antonio Travaglino' . Antonio Raffone2( - Massimo Mascolo ' - Maurizio Guida? - Luigi Insabato’ -
2017 Canada 13 dedifferentiated) :I:‘;C" . immunohistochemistry immunohisochemistry Gian Franco Zannoni’ . Fulvio Zu"OZ
ci-
ng
Koebel  Canada, Usa, unclear 34 (all undifferentiated) POLE mismatch repair proteins ps3 exclusion
01 \u \ se- i histochemi hisock

Rosa-Rosa (2016)  8/18 (44,4%) 2/18 (11,1%) 4/18 (22,2%)
Espinosa (2017)  7/21(33,3%) 6/21 (28,6%) 5/21 (23,8%)
Koebel (2017) 17/34 (50%) 1/34 (2,9%) 4/34 (11,8%)
Suhrn 44,0% 12,4% 18,6% 25%
TCGA kohorta 28% 7,3%




XXX. Martinsky biopticky seminar, 14.-15.11.2024

Molekulova klasifikacia UEC/DEC (sec.TCGA/ProMiSe)

% Received: 30 May 2024 | Acoepted: 26 July 2024
DO: 10.1111/pin 13471

100_ REVIEW ARTICLE Pathology wiLey

New clinicopathological concept of endometrial
carcinoma with integration of histological features and

80 — molecular profiles
Masanori Yasuda
60 —
. UDC/DDC
12.4%
25.0%
0— o 18.6%
v S & ¢ ™ P
o ) @) QO
O Q/Y‘ OC)
23 S
EACG1/2 EACG3 SEC CCC MC UubDC/DDC Cs o _
POLEmut | 6.2% 12.1% 0 3.8%  5.6% 12.4%  5.3% Yasuda M. New clinicopathological concept of
MMRd 24.7% 39.7% 0 9.8% 33.3% 44.0% 7.8% endometrial carcinoma with integration of
NSMP 63.5% 28.0% 0 40.9% 0 25.0% 13.5% histological features and molecular profiles.
p53mut 4.7% 21.3% 100% 42.5% 61.1% 18.6% 73.9% Pathol Int. 2024 OCt,74(10)557-573
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Dediferencovany endometrié!ny karcinom (DEC)

Kobayashi Y, et al. Molecular Evaluation of Endometrial
Dedifferentiated Carcinoma, Endometrioid Carcinoma,
Carcinosarcoma, and Serous Carcinoma Using a Custom-
Made Small Cancer Panel. Pathol Oncol Res. 2021 Dec
23;27:1610013.

EC DC CS SC LCNEC
POLEmut 3 0 0 0 0
MMR-d 6 3 1 1 0
p53mut 2 0 2 8 1
NSMP 8 0 1 0 0
36 19 3 4 9 1

‘Case no. 27, which exhibits both p53mut and MMR-d features, is categorized as
p53mut type. EC, endometrioid carcinoma; DC, dedifferentiated edometrioid carcinoma;
CS, carcinosarcoma; SC, seous carcinoma; LCNEC, neuroendocrine carcinoma;
PLOEmut, POLE, mutation; MMR-d, mismatch repair-deficient; NSMP, no specific
molecular profile; pd3mut, p53 mutation.

MSI
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MMR-deficient:
MSI-high and TMB-high

POLE mutation:
MSI-low and TMB-utrahigh

MMR-proficient:
MSI-low and TMB-low
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DEC/UEC - v nasom registri (od 2020-doteraz)
-mn e vek 55-78r., priem.vek 67,9r.

I * |.-1l. Stadium (FIGO) R -

2 65 A "o ¢asta LVSI (8+/10) ::; BET
MTIL --

---. * strata expresie ER a PR HRS BRT

—— " * PKi67 HRS BRT
= * MMRd 5x, POLEmut 3x, p53abn 1x, MC1x | zs  cumaprr

* prevaha MLH1/PMS2 CHT+RT

---l HRS /'pri POLEmut LRS --

B e CHT + RT, BRT, pri POLEmut 0 CHT+BRT |
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DEC/UEC - diferencialna diagnéza -

UEC - Monofazicky charakter DEC - Bifazicky charakter \

* grade 3 EEC « Zmie$any EC
serozny Ca

primarny lymfom endometria e Karcinosarkém

nediferencovany sarkom

sarkdm maternice s deficitom * LG endometroidny EC s NEC
SMARCA4 k /

Giordano G, et al. Dedifferentiated Endometrial Carcinoma: A Rare Aggressive Neoplasm-Clinical, Morphological and Immunohistochemical
Features. Cancers (Basel). 2023 Oct 26;15(21):5155.
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DEC/UEC - progndza

* Rizikove faktory: grade, |
hibka a rozsah infiltracie, / ‘
LVSI, velkost nadoru a e /' vopen
postihnutie dolného . o = '
segmentu

e stadium ochorenia podla i
8.ed.TNM/UICC, resp. AJCC (v

(2017) a FIGO (2009, resp. sugec — D
2023)

* v sucasnosti rizikoveé Sage 35 i HR... . I
. . (vagina) mph nodes
skupiny podla g \
ESGO/ESTRO/ESP ¢

Cancers (Basel). 2021 Nov 22;13(22):5848. doi: 10.3390/cancers13225848

Giordano G, et al. Dedifferentiated Endometrial Carcinoma: A Rare Aggressive Neoplasm-Clinical, Morphological and Immunohistochemical
Features. Cancers (Basel). 2023 Oct 26;15(21):5155; Tung HJ, et al. Rare Subtype of Endometrial Cancer: Undifferentiated/Dedifferentiated
Endometrial Carcinoma, from Genetic Aspects to Clinical Practice. Int J Mol Sci. 2022 Mar 30;23(7):3794.
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DEC/UEC - prognoza

Table 5. Multivariate analysis

Variable p-value HR 95% ClI
DFS’
Stage IV vs. llI 0.18 0.41 0.11-1.53
Stage 1/Il vs. 1l <0.001 0.07 0.018-0.28
ECOG 1vs. O 0.39 1.65 0.52-5.18
ECOG 2vs. O 0.001 14.72 2.88-75.35
ECOG 3vs. 0 0.004 8.46 2.01-35.53
Chemo yes vs. no 0.02 0.27 0.10-0.78
Radiation yes vs. no 0.02 0.27 0.10-0.76
ost
Stage IV vs. llI 0.02 3.34 1.24-9.05
Stage /Il vs. 1l 0.001 0.11 0.030-0.43
Chemo yes vs. no 0.001 0.21 0.082-0.54

Cl, confidence interval; ECOG, Eastern Cooperative Oncology Group; DFS, disease-free survival; HR, hazard ratio;
0S, overall survival; SWI/SNF, switch/sucrose non-fermentable.

“Age, pathology (undifferentiated vs. dedifferentiated), SWI/SNF-deficiency were not predictive for DFS on
multivariate analysis (p>0.05).

TAge, pathology (undifferentiated vs. dedifferentiated), SWI/SNF-deficiency, ECOG, radiation treatment were not
predictive of OS on multivariate analysis (p>0.05).
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Multiple classifier EC

* EC s viac ako jednym molekulovym profilom — kombinacie POLE mutacii
(POLEmut) s deficitmi opravného proteinu (MMRd) a abnormalitami p53 (p53abn)

* n=422 pcts / nMC=48 (11,4 %) viacnasobnych klasifikatorov:
* nMMRd-p53=28 (6,6 %), nPOLE-p53abn =15 (3,6 %); nPOLE-MMRd=2 (0,5 %) a nPOLE-MMRd-

p53=3 (0,7 %)

* MMRd-p53abn a MMRd sa lisili v histotype (neendometrioidné: 14,8 % vs. 2,0 %, p=0,006),
grade (HG: 55,6 % vs. 22,2 %, p=0,001) a expresii MMR proteinov, pricom sa liSili od p53abn v
histotype (neendometrioidny: 14,8 % oproti 50,0 %, p=0,006).

* POLEmut-p53abn a POLEmut sa liSili iba v grade (HG: 66,7 % vs. 22,7 %, p=0,008), pricom od
p53abn sa lisili vekom (56,1 vs. 66,7 rokov, p=0,003), Stadiom (pokrodily: 6,7 % vs. 53,4 %,
p=0,001) a histotypom (neendometrioidny: 6,7 % oproti 50,0 %, p=0,002).

e dvaja pcts (7,1 %) s MMRd-p53abn, 4 (4,0 %) s MMRd a 25 (34,3 %) s p53abn mali recidivu

* v POLEmut-p53abn a POLEmut neboli pozorované ziadne recidivy

De Vitis LA, et al. Clinicopathological characteristics of multiple-classifier endometrial cancers: a cohort study and systematic review. Int J

Gynecol Cancer. 2024;34(2):229-238.




Multiple classifier EC

Multiple Classifier
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Study Patients
D ES (85% CI) n
Kandoth, 2013 —— 8.8 (7.6, 12.6) 530
Talhouk, 2015 _— 8.4 (4.8, 14.1) 143
Stelloo, 2015 26 (0.9, 7.3) 116
Stelloo, 2016 3.1 (2.2, 4.5) B61
Talhouk, 2017 5.0(3.1, B.O) 318
Kommoss, 2018 1.8 (0.9, 3.5) 452
Britton, 2019 3921, 7.00 257
Ledn-Castiio, 2020 3.9 (3.3, 4.8 3518
Timmerrnan, 2020 —_—t— a7 (1.4,8.) 108
Kim, 2020 —_— 3.8(1.1,13.0) 52
Victoor, 2021 —_—— 33(1.3,8.3) 120
Joehkn-Price, 2021 —— 6.3 (2.9, 13.1) 95
Knez, 2021 13.3 (6.3, 26.2) 45
Kobayashi, 2021 13.8 (6.1, 28.7) a8
Zhang, 2021 14.3 (5.0, 34.8) 21
Gurrant study —_— 11.4 (8.7, 14.8) 422

| | I |

10 20 30 40

1<

16 studii s 21-3618 pcts
incidencia MC 1,8-14,3%
najcastejsimi MK su MMRd-
p53abn; dalSie su POLEmut-

MMRd, POLEmut-p53abn,
POLEmut-MMRd-p53abn

studie boli zamerané na vsetky
typy EC, Hl-rizikové, H-rizikove,
G3 endometroidné a len jedna
studia bola orientovana na
UEC/DEC (Zhang et al, 2021);
n=21 pcts/nMK= 3 (14.3%) s 1x
POLEmut-p53abn a 2x POLE-
MMRd

De Vitis LA, et al. Clinicopathological characteristics of multiple-classifier endometrial cancers: a cohort study and systematic review. Int J
Gynecol Cancer. 2024;34(2):229-238.
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Multiple classifier EC

Multiple Classifier

MMRd-p53abn

Study Patients Study Patients
D ES (95% Cl) n (o] ES (95% CI) n
Kandoth, 2013 ——— 9.8(7.6,12.6) 530 Kandoth, 2013 —il 43(29,64) 530
Talhouk, 2015 — 8.4(49, 14.1) 143 Talhouk, 2015 — 6.3(33,11.95) 143
Stelloo, 2015 R — 26(09,7.3) 16 Stelloo, 2015 o 09(02,47) 116
Stelloo, 2016 o 3.1(2.2,45) 861 Stelioo, 2016 - 15(09,26) 861
Talhouk, 2017 s 5.0(3.1,8.0) 319 Talhouk, 2017 ——u 34(19,6.1) 319
Kommoss, 2018 i 1.8(0.9,3.5) 452 Kommoss, 2018 - 0.2(0.0,12) 452
Britton, 2019 e 39(21,7.0 257 Britton, 2019 ——— 3.1(1.6,6.0) 257
Ledn-Castillo, 2020 L] 39(33,46) 3518 Ledn-Castillo, 2020 & 18(14,23) 3518

2020 37(1.4,9.1) 108 Kim, 2020 S 3.8(1.1,13.0) 52
Kim, 2020 —— 38(1.1,13.0) 52 Joehlin-Price, 2021 1.1(02,5.7) 95
Victoor, 2021 —— 33(1.3,83) 120 Knez, 2021 — 44(1.2,148) 45
Joehtin-Price, 2021 —— 6.3(29,13.1) 95 Kobayashi, 2021 11.1(4.4,25.3) 36
Knez, 2021 T — 13.3(6.3,26.2) 45 Current study o 6.6 (4.6,9.4) 422
Kobayashi, 2021 13.9(6.1,28.7) 36 Timmerman, 2020 (Excluded) 108
Znang, 2021 14.3 (5.0, 34.6) 21 Victoor, 2021 (Excluded) 120
Current study 1 11.4(8.7,14.8) 422 Zhang, 2021 (Excluded) 21

T T T T T T T T
10 20 30 40 0 10 20 30
POLEmut-p53abn POLEmut-MMRd

Study Patients Study Patients
D ES (95% Cl) n D ES (95% Cl) n
Kandoth, 2013 - 25(1.4,42) 530 Kandoth, 2013 - 1.7(08,3.2) 530
Talhouk, 2015 — 2.1(0.7,6.0) 143 Stelloo, 2015 ] 1.7 (05,6.1) 116
Stelioo, 2016 e 08(04,1.7) 861 Stelloo, 2016 e 0.7 (0.3, 1.5) 861
Talhouk, 2017 --— 13(05,32) 319 Kommoss, 2018 e 1.1(05,2.6) 452
Kommoss, 2018 = 0.4(0.1,1.6) 452 Britton, 2019 - 0.8(0.2,2.8) 257
Ledn-Castillo, 2020 - 09(06,1.2) 3518 Ledn-Castilio, 2020 - 09(086,1.2) 3518

2020 09(0.2,5.1) 108 Timmerman, 2020 - 28(09,7.9) 108
Victoor, 2021 e 0.8(0.1,4.6) 120 Joehlin-Price, 2021 . P E— 32(1.1,89) 95
Joehlin-Price, 2021 e 1.1(0.2,5.7) 95 Zhang, 2021 9.5(2.7,289) 21
Knez, 2021 8.9(3.5,20.7) 45 Current study ”~— 05(0.1,1.7) 422
Kobayashi, 2021 _ 2.8(0.5, 14.2) 36 Talhouk, 2015 (Excluded) 143
Zhang, 2021 4.8(08,227) 21 Talhouk, 2017 (Excluded) 319
Current study —— 36(2.2,58) 422 Kim, 2020 (Excluded) 52
Stelloo, 2015 (Excluded) 16 Victoor, 2021 (Excluded) 120
Britton, 2019 (Excluded) 257 Knez, 2021 (Excluded) 45
Kim, 2020 (Excluded) 52 Kobayashi, 2021 (Excluded) 36

T T T T T T
0 10 20 30 0 10 20 30

MMRd-p53abn 0,2-11,1%
POLEmut-p53abn 0,4-8,9%
POLEmut-MMRd 0,5-9,5%

sekvenovanie TP53 umoznilo
detekciu dalSich 7 (18,9 %) MC
s normalnym imunofarbenim
p53

vyskyt MC sa pohyboval od 1,8
% do 9,8 % v 10 publikovanych
studiach zahrnajucich > 100
pacientov. Ked sa vykonala iba
imunohistochémia p53, najvyssi
vyskyt MC bol len 3,9 %
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Multiple classifier - UEC/DEC

e n=21 (18 DEC+ 3 UEC)

* dve tretiny UDEC vykazovali dMMR, sp6sobeny hlavne metylaciou promoétora
MLH1. Imunofarbenie mutantného p53 sa detegovalo v zodpovedajucich alebo
subklonalnych vzorcoch.

* traja pacienti (14,3%] s POLEmut UEC mali ochorenie v stadiu IA s abnormalitou
dMMR alebo p53 - silné pozitivne signaly pre PD-L1 sa detegovali hlavne vo
vzorkach dMMR

* komplex SWI/SNF bol inaktivovany v polovici UDEC; variabilne kombinovany s
MMRd, POLEmut alebo p53abn

* defekty BRG1 m6zu pravdepodobne spustit progresiu dediferencidcie superponovanim uz
existujucich udalosti driver genovej mutacie alebo iniciovanim UEC de novo, zatial Co
inaktivacia ARID1A je podriadena a moze byt pravdepodobne sekundarna k dMMR.

* defekty ARID1A boli vacsinou (8/9) spojené s dMMR a typicky sa vyskytovali sucasne v
endometrioidnych aj dediferencovanych zlozkach, zatial co defekty BRG1 boli menej asto
(3/7) kombinované s dMMR a boli pozorované iba v dediferencovanych bunkach

Zhang K, et al. Clinicopathological significance of multiple molecular features in undifferentiated and dedifferentiated endometrial carcinomas.
Pathology. 2021;53(2):179-186.
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Multiple classifier (MMRd-POLEmut-p53abn)

Triple classifier

 De Vitis et al (2024%— 3 pripady (0,7%) vo v€asnom stadiu, high-grade,
endometroidny alebo zmieSany histotyp so 6 roznymi mutaciami TP53 a
mutaciou POLE (V411L) — ako v nasom pripade

* median follow-up 17 mesiacov — bez rekurencie

e Leon-Castillo et al. (2020) s touto kombinaciou zaznamenali 12 pripadov-
0,3% (véasné 9x endometroidné + 2x zmieSané Ca, 1x SEC; T TIL) —
limitovany pocet nedovovil analyzu prezivania

* p53abn obvykle nema prognosticky vyznam pri asociacii s MMRd a
POLEmut

 tato kombinacia zatial' nebola zaznamenana v UEC/DEC

De Vitis LA, et al. Clinicopathological characteristics of multiple-classifier endometrial cancers: a cohort study and systematic review. Int J
Gynecol Cancer. 2024;34(2):229-238.




Molekulova klasifikacia - nase vysledky

n=127 EK (bez
predchadzajucej NAT,
EIN, bez koincidencie
s inymi nadormi...)

Testovanie génu POLE
bolo realizované na
OLG OUSA

r.2021/2022

IHC diagnostika na UP
OUSA

POLEmut =12 (9,4%; vlit. 5-15%)

MMRd =35 (27,6%; v lit. 20-30%)
NSMP = 64 (50,4%; v lit. 30-60%)
p53abn =16 (12,6%; v lit. 10-25%)

2XPOLEmut+p53abn (Val411lLeu+ 100% / Ala4d56Pro + 70%)
1x MMRd+p53abn (MLH1-/PMS2- + 100%) @ Onkologicky ustav sv. Alzbety, s.r.o.

Y 812 50 Bratislava, Heydukova 10

——




Molekulova klasifikacia - nase vysledky

e endometroid 12

* non-endometroid 0
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Molekulova klasifikacia - nase vysledky

POLEmut | MMRd | _ NSMP__| ps3abn | p-alue _

STAV ER

* negativny

* <50% pozit.
« >50

STAV PR

* negativny

* <50% pozit.
* >50% pozit.
Ki67

* <33%

* 34-66%

26

11
22

59

57

34
27

p<0,001

p<0,001

p<0,001




Molekulova klasifikacia - nase vysledky

POLEmut | MMRd | NSMP__| ps3abn | _pralue
VEK 67 66 64 66




NASE VYSLEDKY

a./ pri aplikacii molekulovej klasifikacie do
hodnotenia rizikovych skupin doslo

b./ v 36 pripadoch doslo k presunu do lepsich
rizikovych skupin

c./ v 4 pripadoch (vSetky p53abn) doslo k presunu
do vyssich rizikovych skupin

POLEmut (n=12) -> presun nadol 10 pripadov (83,3%)
MMRd (n=36) - presun nadol 12 pripadov (34,3%)
NSMP (n=64) — presun nadol 14 pripadov (21,9%)
p53abn (n=16) - presun nahor 4 pripady (25%)




Nase vysledky su porovnatelné s literarnymi udajmi

ESGO/ESTRO/ESP 2020
ESMO 2016 Molecular classification
known
Low risk Low risk
N= 52 N= 89
Intermediate risk Intermediate risk
N= 2 32 N= 18
N=17
High-intermediate High-intermediate
risk risk
N=70 N= N= 21
N=
High risk High risk
N=80 N= 76
Advanced/ Advanced/
Metastatic Metastatic
N=7 N=7

de Biase D, et al. Integrated clinicopathologic and molecular analysis of
endometrial carcinoma: Prognostic impact of the new ESGO-ESTRO-ESP
endometrial cancer risk classification and proposal of histopathologic
algorithm for its implementation in clinical practice. Front Med (Lausanne).

2023; 30;10:1146499.
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Dalsi priebeh ochorenia a posledna kontrola 22.10.2024

e 10/2023 MMG (mimo nas ustav) — loziska v prsnikoch - odbery
vzoriek, histol. negativne

e do 30/11/2023 miesto bydliska: RT na MP TD 45Gy (25x1,8Gy) +
kontomint. CHT cDDP (2 podania) + 4 cykly ad CHT taxol +
karboplatina (do 03/2024)

e 12.03.2024 OM - CA 125 6,7, HE4 88,5, CEA 2,95
* 03/04/2024 CT vySetrenie H+B+MP
Zaver: bez prejavov lokalnej recidivy ochorenia

7

* Hypodenzné lozisko v parenchyme sleziny (idem aj predoperancne
na (SZT - 08/2023, bez progresie\; , hepravdepodobné aby sa jednalo o
MT

e 01.aj08/2024 PET/CT vysetrenie

Zaver: bez hypermetabolickych lézii charakteru aktivity/diseminacie
zakladného ochorenia

* prinegat. OM kontrola o 3 mesiace (27.01.2025)
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Zaver e

* zriedkavy typ EC s nezvyCajnym molekulovym profilom — , triple classifier (nebol
zatial zaznamenany v DEC)

 UEC komponent v DEC sa vyvija z diferencovanej komponenty

* UEC/DEC patria do , high-rizikovej“ skupiny EC a vyznacuju sa 4> TMB (hyper-
Jultramutované), preto maju lepsiu prognézu v porovnani s inymi high-
rizikovymi EC (SEC, CS, a pod.), ktoré obvykle nie su hyper-/ultramutované

bez ohl'adu na stage vyZzaduje agresivnejSiu Th (CHT a/alebo RT) — vynimku
tvoria POLEmut (de-eskalacia Th)

mutacny stav je pravdepodobne zodpovedny za nediferencovany fenotyp
hyper-/udltramutované UEC/DEC - vhodny kandidat na imunoterapiu
so zlou progndzou su p53abn UEC/DEC; progndza p53 wt je otdzna
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Cancers 2023, 15, 5155 10

Table 1. Genetic alterations in EDC and its impact on target therapy.

Genelic Alterations Treatment for EDC or Other Neoplasms with Same Mutations

Immune-checkpoint inhibitors (anti PD-1/antibodies) [28].
AntiPD-Llantibodies with other chemotherapeutic agents [54].
Pembrolizumab plus Lenvatinib or Dostarlimab (anti PD-1 antibody) in recurrent or
advanced MMrd Ecs [KEYNOTE-146] [87,88].

In EDC and EUC with concomitant POLEMut p53abn the same treatment of patients
with POLEmut neoplas, since the prognosis remained good [91,92]

MMR mutations [15,28,76,82—84]

POLE domain mutations [76,589,90]

AU-15330 in xenograft models of prostate cancer [104].
SWI/SNF complex mutations Aurora A (ARIDIA-deficit colorect] encer cells) [106].
P
[17,35,99-102] Tazemetostat epithelioid sarcoma with loss of INII/SMARCCBI, with doxorubicin
(Clinical Trials.gov. identifier: NCT04204944) [107].

APR-246 (Eprenetapop) in Tp53-mutant myeloproliferative neoplasms such as acute
myeloid leukaemis (Clinical Trials.gov.identifier NCT03072043) [75,76,81,110].
APR-246 (Eprenetapop) with carboplatin in advanced Tp53 mutated ovarian cancer at
phase II (Clinical Trials.gov. identifier: NCT01164995) [111].

Table Legend: Ecs: Endometrial carcinomas. EDC: Endometrial Dedifferentiated Carcinoma, MMR: Mismatch
Repair, PD-1/PD-L: Programmed Death ligand 1/Programmed Death receptor, POLE: Polymerase Exonuclease-e,
SWI/SNF: Switch /Sucrose Non-Fermentable, Tp53: Tumoral p53.

Tp53 mutations [75,76,82]




