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Tradicni klasifikace EC zaloZena na histologii

* Histologicky typ dle WHO
* Grade EC stanoven dle FIGO

Rizikové faktory EC:

histologicky subtyp, grade 3, myometrialni invaze vic nez 50%, LVSI (zvldste
extenzivni), metastazy v LU, prumeér vic nez 2 cm

-> zafazeni EC do rizikovych skupin na zakladé téchto parametru
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TCGA (The Cancer Genome Atlas), 2013
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Molekularni klasifikace endometrialnich
karcinomu

Typ 1 — Ultramutované EC (5-15%)
 exonukleazové hotspot mutace POLE
» High grade endometroidni, low stage, vyborna prognéza

Typ 2 — Hypermutované EC (25-30%)
« MMR deficientni/MSI-H, bez POLE mutace
* Endometroidni, sporadické/Lynch sy (10%), intermediarni prognoza

Typ 3 — NSPM (non specific molecular profile) /copy number low EC (30-40%)
« MMRp, bez POLE mutace i aberace p53

* Endometroidni, spiSe low grade, ER/PR+, intermediarni progndza (stage dependentni)

Typ 4 — TP53 mutované /copy nhumber high EC (10-20%o)
 Aberantni exprese p53 bez POLE mutace ¢i MMRd
» Vsechny histologické subtypy, high grade, high stage, $patna prognoéza



Praktické dopady molekularni klasifikace
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Integrace molekularni klasifikace a tradicni klasifikace EC — zména v

zarazeni nékterych EC do rizikovych skupin

Table 2. EC risk groups

Risk group

Description®

Low risk

Intermediate risk

High-intermediate risk

High risk

Stage 1A (G1-G2) with endometrioid type (dMMR” and NSMP) and no or focal LVSI

Stage I/11/POLEmut cancer; for stage Il POLEmut cancers®

Stage |A G3 with endometrioid type (dAMMR and NSMP) and no or focal LVSI

Stage IA non-endometrioid type (serous, clear-cell, undifferentiated carcinoma, carcinosarcoma, mixed) and/or (p53%abn)
‘cancers without myometrial invasion and no or focal LVSI

Stage IB (G1-G2) with endometrioid type (dMMR and NSMP) and no or focal LVSI

Stage Il G1 endometrioid type (dAMMR and NSMP) and no or focal LVSI

Stage | endometrioid type (dMMR and NSMP) any grade and any depth of invasion with substantial LVSI
Stage IB G3 with endometrioid type (dMMR and NSMP) regardless of LVSI

Stage Il G1 endometrioid type (dAMMR and NSMP) with substantial LVSI

Stage Il G2-G3 endometrioid type (dAMMR and NSMP)

All stages and all histologies with p53-abn and myometrial invasion

All stages with serous or undifferentiated carcinoma including carcinosarcoma with myometrial invasion
All stage Ill and IVA with no residual tumour, regardless of histology and regardless of molecular subtype”

Endometrial cancer: ESMO Clinical Practice Guideline for diagnosis, treatment and follow-up. Ann Oncol. 2022. PMID: 35690222.




Doporuceny diagnosticky algoritmus dle ESMO (2022)

EC
(histological subtype independent)
A4 N
POLE status® POLE pathogenic POLE wild type or non-pathogenic
! | !
~ N
MMR status® dMMR pMMR
|
v v
A4 A
p53 status® p53 wild type ps3-mut
4 v
N A4 AV N
Integrated diagnosis EC, POLEmut EC, dMMR EC, NSMP EC, p53-mut

Endometrial cancer: ESMO Clinical Practice Guideline for diagnosis, treatment and follow-up. Ann Oncol. 2022. PMID: 35690222.




Praktické dopady molekularni klasifikace - CR

2021

Molekularni testovani u karcinomu endometria —
spolecné doporuceni COS, onkogynekologické
sekce CGPS, SROBF a SCP CLS JEP

Molecular testing in endometrial carcinoma — joint recommendation
of Czech Oncological Society, Oncogynecological Section of the Czech
Gynecological and Obstetrical Society, Society of Radiation Oncology,
Biology and Physics, and the Society of Czech Pathologists

P. Dundr, D. Cibula®, M. Doletel, P. Fabldn®, J. Finek®, T. Jirdsek®, R. Maté)'~+, L. Petruzelka®, L. Rob™, A. Ryika™,
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AKktualni doporudeni pro testovani EC v CR

* Konsenzus v nutnosti integrace molekularni klasifikace do praxe

* Optimalni: testovat vSechny EC X limitace: dostupnost technologie, vysoka cena

Co testovat: definitivni resekat

Indikace vySetieni: na ziklad¢ zadosti klinika (komplexni onkologické

centrum, onkogynekolog) Molekularni testovani u karcinomu endometria —
spolecné doporuceni COS, onkogynekologické

Kde testovat: v laboratofi, ktera je soucasti komplexniho sekce CGPS, SROBF a SCP CLS JEP

onkologického/onkogynekologickeho centra €1 v akreditovanych - L . .

> # Molecular testing in endometrial carcinoma — joint recommendation

referencnich laboratofich of Czech Oncological Society, Oncogynecological Section of the Czech
Gynecological and Obstetrical Society, Society of Radiation Oncology,

Jak testovat POLE mutace: preference NGS pied ostatnimi metodami Biology and Physics, and the Society of Czech Pathologists

(Sanger, PCR) i, s .ok, i, ik ke, Pl L, i,

M. Svajdler™™, V. Weinberger™, M. Zikin™ 2 O 2 1




CR: aktualni diagnosticky algoritmus

POLE mutace
ne i i ano
MMR systém POLE-ultramutovany
dMMR (MS5I) l pMMR (M5S)
mismatch repair (MMR)
deficientnl
(mikrosatelitové instabilni) p53
nc}rmalnll iaberantni
s nespecifickym
molekularnim profilem P53 mutovany

(NSMP)



ZKkuSenosti FN a BL Plzen s molekularni klasifikaci EC

» Od roku 2020
* Reflexni testovani vSech histologickych subtypu EC metodou NGS

* NGS onkopanel (ArcherDX) — customizovany panel Gyncore

* mutace a numericke variace celkem 18 genu (BRCAL, BRCA2, BCOR,
MLH1, MSH2, MSH6, PMS2, KRAS, NRAS, TP53, POLE, POLD1,
ARID1A1, CTNNB1, PIK3CA, PIK3R1, PTEN, ERBB2)



Diagnosticky

Endometrial ca

algoritmus ve
FN&BL Plzen !

ITHC (MLHI1, PMS2,
MSH2, MSH6, p53)

v
NGS - oncopanel Gyncore

(& Analysis of MLH1 promoter hypermethylation
in cases with MLH1 and PMS?2 deficiency detected by

[HC)
MMRd (IHC), POLE Pathogenic POLE mutation, TP53 mutation, POLE\MII' POLE and TP53 mutations absent
pathogenic mut. absent, MMRd/p, TP53mut/wt mut.absent, MMRp bjMB;n o .
TP53mut/wt
4 \ \ \
Type 2 - Hypermutated Type 1 - Ultramutated Type 4 - TP53 mutated Typ 3 - NSMP
(POLEmut)
7
MLHI promoter methylation absent MLH]1 promoter methylation

—

Type 2 — Hypermutated
suspicious for Lynch syndrome

— genetic counselling *

Type 2 — Hypermutated -
sporadic

*Simplified scheme for diagnosing cases suspicious of Lynch syndrome




Vysledky testovani ve FN&BL Plzen: jaro 2020 — 12/2023

270 molekularné klasifikovanych EC

Typ 1 — Ultramutované/POLE mutované EC
* 18 pripada (6,6 %0)

Typ 2 — Hypermutované EC
* 85 ptipadl (69 sporadickych, 16 s Lynch.sy) (31,2 %)

Typ 3 — NSPM (non specific molecular profile) EC
« 137 ptipadi (50,7 %)

Typ 4 — TP53 mutované EC
30 pripadu (11,1 %)



Vysledky testovani ve FN&BL Plzen:

POLE mutované EC

3 pacientky AWD:

* inoperabilni (interni komorbidity, vék, pokrocilost onem) — 2 pripady

» EC prortstajici do retroperitonea, stieva a bii$ni stény, po chirurgickém vykonu S
ponechanim lokalniho rezidua a metastazy v LU retroperitonea, nyni (37 més FU)
bez lokalni progrese/ generalizace — I pripad

* VSechny s AWD byly “multiple classifier” EC

| KLINICKE ZNAKY
. . . Stage
poet pfipadi vék Follow-up (mésice) klinicky status (T, v dob¥ diagnézy)
1-24 AW (5 pfipadd) (62%)  |T1 (7 pfipadd) (64%)
s 34-92 (primér 25.6)FU  |AWD (3 pripady) (38%) |T2 (1 pfipad) (9%)
(prumér 63) dostupny pro 8/18  |DOD (0 pfipadu) T3 (3 piipady) (27%)
(44%%) pacientek ND (10 piipadu) ND (7 pfipada)




Vysledky testovani ve FN Plzen: Hypermutované EC

* Endometroidni karcinom grade 1 (n=51), 2 (n=21), 3 (n=12), dedif.ca (n=1)

“*8 pripada s TP53 mutaci (multiple classifier) — z toho 5 susp. z LS, FU
dostupny u 2/4 pac, 2 pac.: generalizované onem. s meta

KLINICKE ZNAKY
o Stage
F :
pocet pfipadi vék ollow-up (mésice) klinicky status (pT, v dobé diagnézy)
T1 (67 piipadd) (87%)

85 037 AW (58 pfipadd) (81%)  |T2 (6 pripadd) (8%)
(16/85 (19%) .01 (orimer 12.2), U [AWD (10 pripadd)) (14%) |T3 (4 pripady) (5%)
330C10VAND 3 (;nhnér 63) dostunnt f”; ilm 25 DOD (3 pfipady) (4%) pTx -

Lynchovym _anj, pro 1 DOUR (1 pfipad) (1%)  |inoperabilni'neoperovana (1/6
(85%) pacientek) _ T o 4o
syndromem) NA (13 piipadn) piipadu)

ND (13 piipadi)




Vysledky testovani ve FN Plzen: NSMP

* Endometroidni ca (n=131; grade, 1 (n=96), 2 (n= 24), 3 (n=11)) ,
svétlobunécny EC (n=2), mesonephric-like (n=1), nediferencovany (n=1),
dediferencovany EC (n=1) karcinosarkom (n=1))

* Nejcasteji mutovany gen. PTEN (44% pripadi)

KLINICKE ZNAKY
T S Stage
molekuldrni typ nadoru pocet pfipadii vek Follow-up (mésice) klinicky status (T, v dobs diagnézy)
wer ' o
) AW (95 piipads) (87%) |+ (51 Piipadu) (80%)
Typ3 1-45 AWD (7 piipaddt) (6%) T2 (12 piipadu) (12%)
. K ! r ‘o .
Bez specifického 137 28-90 (pramér 11), FU DOD I;EI Sﬁlil dﬁj ’ T3 (8 pripadu) (8%)
r ¥ & - 'hll r _ - ) - - =
molekuldrniho profilu (pramér 64) dostupny pro 109 DOUC (3 piipady) (3%) pTx - inoperabilni/neoperovana

(copy number low)

pacientek (80%)

ND (32 piipadn)

(4/0 piipadh)
ND (32 piipadn)




Mozna stratifikace skupiny NSMP

* 3 genomické clustery NSMP:
1) PTEN a PIK3CA mutace

- nejlepsi prognoza
2) PTEN a PIK3R1 mutace

3) bez PTEN mutace, amplifikace
1q32.4, ER negativni

- high grade, high stage, non-
endometroidni morfologie

ARTICLE 1
Genomic landscape of endometrial carcinomas of no specific

molecular profile

Amir Momeni-Boroujeni(®’, Bastien Nguyen®*, Chad M. Vanderbilt(®', Marc Ladanyi', Nadeem R. Abu-Rustum”, Carol Aghajanian®,
Lora H. Ellenson (®', Britta Weigelt 165 and Robert A. Soslow (5™

Check for updates

© The Author(s), under exclusive licence to United States & Canadian Academy of Pathology 2022

Endometrial carcinomas (ECs) classified by The Cancer Genome Atlas (TCGA) as copy number-low (also referred to as “no specific
molecular profile” [NSMP]) have a prognosis intermediate between POLE-mutated and copy number-high ECs. NSMP-ECs are a
heterogeneous group, however, comprising both relatively indolent and aggressive ECs. We identified a total of 472 NSMP-ECs
among 1,239 ECs that underwent clinical sequencing of 410-468 cancer-related genes. Somatic mutation and copy number
alteration data were subjected to unsupervised hierarchical clustering, which identified three genomic clusters. Random sampling
with stratification was used to choose ~80 endometrioid ECs from each cluster, resulting in a study size of 240 endometrioid ECs as
well as an additional 44 non-endometrioid NSMP-ECs. (ElliStermiNCINa = 80)consistedphimariyionNSMPECSWithIPTENIEnd PIKSRD
mutations, Cluster 2 (C2, n = 81) of tumors with PTEN and PIK3CA mutations and Cluster 3 (C3, n = 79) of NSMP-ECs with
chromosome 1q high-level gain and lack of PTEN mutations. The majority (72.7%) of non-endometricid NSMP-ECs mapped to C3.
NSMP-ECs from C3 were more likely to be FIGO grade 3 (30%), estrogen receptor-negative/weak (54.5%) and FIGO stages lll or IV. In
multivariate analysis, molecular clusters were associated with worse overall survival outcomes with C3 tumors having the worst
(hazard ratio: 4) and C1 tumors having the best outcome. In conclusion, NSMP-ECs are a heterogenous group of tumors and
comprise both aggressive and clinically low-risk ECs that can be identified based on mutation and copy number data.

Modern Pathology (2022) 35:1269-1278; https://doi.org/10.1038/s41379-022-01066-y

-> do Gyncore onkopanelu pridan gen PIK3R1, v§echny NSMP bez PTEN mutace testovdany na piitomnost
amplifikace 1932.4 a IHC — estrogenové receptory



Mozna stratifikace skupiny NSMP

3 pripady PTEN-wild type EC s amplifikaci
1932.1 a negativitou estrogenovych receptori

»2 pripady mély agresivni histologicky subtyp,
jeden byl endometroidni karcinom grade 1




Vysledky testovani ve FN Plzen: TP53 mutované (CN-high)

 Serdzni ca (n=11), karcinosarkom (n=7), endometroidni grade 3 (n=6), low
grade endometroidni (G1-2; n=15)

“+5 pripadu low grade endometroidnich EC !! — v§echny low stage, AW

KLINICKE ZNAKY

et pfipadii Fol - Stage
pocet pfip vek ollow-up (mésice) klinicky status (OT. v dobé )
1-36 T1 (14 piipadn) (58%)
e - T2 (2 piipady) (8%
46-90 (primér 9.1), FU  |AW (16 pfipadt) (67%) (2 pitpady) (8%)
30 i ; T3 (3 pripadv) (13%)

(pramér 71) dostupny pro 24 AWD (6 piipadn) (25%) D (5 DSy (210
pacientek (80%)  |DOD (2 pipady) (80%)  |orastazuici (5 pripadu) (21%)
* ND (6 pfipadi)




Vyhody NGS

* VysSsi diagnosticka citlivost

* MoZnost detekovat doposud nezndme patogenni varianty POLE mutace

“*nezndméa POLE mutace -> nasledna NGS sekvenace (TS500 , [llumina) -> analyza tumordzni
mutacni naloZe a proporce C>A, T>G a C>G substituci



Vyhody NGS

* Presna klasifikace — n¢které EC jsou tzv. multiple classifiers — pi. POLE
mutované EC mohou mit navic MMRd a TP53 mutaci, hypermutované EC
byt doprovazeny TP53 mutaci



Multiple classifier EC

* Mala skupina (3-6%) EC nese vice nez 1 molekularni klasifikac¢ni znak

 POLEmut-MMRd, POLEmut-p53abn, MMRd-POLEmut-p53abn, MMRd-
pS3abn

* patogenni POLE mutace — POLEmut EC - s odpovidajicim
managementem pacientek

» TP53 mutace: sekundarni geneticka udalost dana nadorovou progresi
»POLEmut-MMRd, POLEmut-p53abn, MMRd-POLEmut-p53abn:
—typ 1: ultramutovany EC

» MMRd-p53abn:
—typ 2: hypermutovany EC




Multiple classifier EC ve FN&BL Plzen

zafazeni do skupiny dle histologicky typ
molekulérni klasifikace POLE mutace karcin e MMR status p53 IHC exprese | TP53 mutace (Stage (pT) (Follow-up
piitomna endometroidni, 3 [p mulovy pattern piitomna piitomna
pfitomna endometrowdni, 2 |p overexprese pfitomna T2
pfitomna endometroidni, 3 (MLH1 a PMS2) normalni pattern  |wild type pT3a
piitomna endometroidni, 2 (p overexpress piitomna pTx
wild type endometroidni, 1 (MLHI 2 PMS2) normalni pattern | piitomna ND
. : d
wild type endometroidni, 1 (MLHI 2 PMS2) ND piitomna pTla
. : d
wild type endometroidni, 2 (MLHI 2 PMS2) subklonalni pattern |pfitomna T3a
. : d
Tvp 2 - Hypermutovany™ [wild tvpe endometroidni, 3 (MLH1 a PMS2) subklonalni pattern |pfitomna Tla
. : d
Tvp 2 - Hypermutovany™® [wild type endometroidni, 1 (MLH1 a PMS2) normalni pattern  |piitomna pTx
. : d
p 2 - Hypermutovany™ |wild type endometrondnd, pittomna a
2-H 7* wild d dui. 3 |\ 2 pvs2) [P fi T1
p 2 - Hypermutovany™® [wild type endometroidni, .5 subklonalni pattern |piitomna r
2-H 7 [wild d dni, 3 |d (MSH bklonalni Tib
Typ 2 - Hypermutovany™® [wild type endometroidni, 3 [d (MSHS, MSH2) (WD piitomna ND

*ASOCIACE S LYNCH.SY




Multiple classifier EC ve FN&BL Plzen

“multiple classifier” EC: potencial chovat se
agresivné — kategorizace jako POLEmut EK s
deeskalaci leCby nemusi byt bezpecna

u MMRd/TP53mut nadort navic pravdépodobna

tendence vyskytu ve spojitosti s Lynchovym
syndromem
(nutno overit na vetsich studiich, delsi doba FU (FU

u ndas: 24,7 mesici)




Vyhody NGS

* Krom¢ muta¢niho stavu POLE umozni i vySetreni dalSich genu a
stanoveni komplexniho molekularniho protilu nadoru - moznost soucasné
detekovat 1 jine terapeuticky ovlivnitelné genové alterace—napi. CTNNBI,
BRCA1, BRCA2, HER2, PIK3CA a PTEN



Shrnuti

“»Integrace morfologie EC & molekularni klasifikace: nejlepSi pristup pro
individualni hodnoceni EC a ke stratifikaci pacientek pro 1écebné schéma

e Molekularni klasifikace EC:

« doplituje tradiéni dg postup - !! nenahrazuje histopatologické vysetieni !! (nué pro
stanoventi histologického typu EC, grade, stage, LVI...)
* zlepSuje management pacientek, snizuje nad- a podlécovani pacientek
 poskytuje nezavislou prognostickou informaci nad ramec stratifikace do
prognostickych skupin vychazejici pouze z tradi¢nich klinicko-patologickych
parametri -> redefinice prognostickych skupin dle ESGO-ESTRO-ESP a FIGO 2023
* Vyhody komplexniho genetického testovani - subtypizace karcinoma
skupiny NSMP (+ budouci cilena terapie?), multiple classifier EC, vyssi
analyticka senzitivita (POLEmMut)




