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POLE gene and encoding protein

« Chr 12q24.33 (132.62)-132.69 Mb)

* DNA polymerase epsilon fatalytic subunit is an
enzyme encoded by the POLl£ gene. It is the
central catalytic subunit of DNA pojymerase
epsilon.

* A critical protein involved in DNA prootreading and
replication through recognition and excision ©f
mismatched base pairs.

e Somatic and germline POLE proofreading defects,
particularly mutations occurring in the exonuclease
domain representing codons 268-471, are more often
found in mismatch repair proficient tumors and
associated with hypermutagenesis
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Figure 1. Prevalence of POLE/POLD1 Mutations in 47 721 Patients
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Detection of POLE mutation

Molecular diagnostic tests e > 5% of endometrial carcinomas

. . > . .
* next generation sequehcing harbor > | molecular classifying
. ‘ alteration and are referred to as

* sanger sequencing,

h ol aotid multiple classifier
* hotspot single nucleotide . .
3 S *»-n53 alterations in the presence

SNaPshot assay >f POLE pathogenic mutation or
* droplet digital PCR MMR deficiency are likely
No IHC surrogate marker secoridai’y events acquired in

tumor progression (passenger
mutations) and are typically
subclonal

currently available



Correlation of molecular markers of 397 patients with endometrioid
endometrial cy\cer
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POLEmut MSI-H
POLEmut 44
MSI-H 3 76
100
PR+ 29 54 310
ER+ 19 33 176 187
P53abn 1 6 35 12 48 50

PR+ ER+ P53mut 150 %

0

POLEmut ER+ P53mut

B POLEmut = MSI-H = PR+ ER+ mP53abn



Treatment of POLEmut endometrial cancer

» Surgery with orwithout adjuvant therapy (vaginal
brachytherapy, peivic radiotherapy and chemotherapy,
depending on stage)

« Ongoing clinical trials (e.g., PORTEC-4a) are investigating the
potential for treatment de-escalatibn in high-intermediate-risk
group patients

* Immune checkpoint inhibitor therapy‘in an advanced stage or
recurrent disease
« “ultramutated”, very high tumor mutation burden



Incidence and outcome after
treatment

e 44/397 endometrioid cancer e All but one “cured” from cancer

* 6/120 type Il cancer
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TABLE 1 2023 FIGO staging of caficerypf the endometrium.?P?

Stage Description
Stage | Confined to the uterine corpusg’and gvary®
1A Disease limited to the endometrium OR ninraggressive histological type, i.e. low-grade endometroid, with invasion of less

than half of myometrium with no of€ocal ' nphovascular space involvement (LVSI) OR good prognosis disease
IA1 Non-aggressive histological type limited ¢t af encometrial polyp OR confined to the endometrium
IA2 Non-aggressive histological types involving less th an hzif of the myometrium with no or focal LVSI
IA3 Low-grade endometrioid carcinomas limited to thenu-_'erurs an,d ovary*
IB Non-aggressive histological types with invasion of half or more"'bf the€ mygmetrium, and with no or focal Lvs|d

IC Aggressive histological types® limited to a polyp or confined to the endgmetrium
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Stage Il

A
1B
|[@
Stage Il
A

1B

Invasion of cervical stroma without extrauterine extension OR with substantial LVSI OR aggressive histological types with
myometrial inyasion

Invasion of the tervic'l strema of non-aggressive histological types
Substantial LVSI? of nen-aggressive histological types

Aggressive histological types® with anty myometrial involvement

Local and/or regional spread of thé tumor &£ any histological subtype
Invasion of uterine serosa, adnexa, or beth by lirect extension or metastasis

II1A1 Spread to ovary or fallopian tube (excepuw ien /heeting stage IA3 criteria)®
I1IA2 Involvement of uterine subserosa or spread tifrof.gh theuterine serosa

Metastasis or direct spread to the vagina and/or to the parg@metria or pelvic peritoneum

I1IB1 Metastasis or direct spread to the vagina and/or the parametria
I1IB2 Metastasis to the pelvic peritoneum




lHic

Stage IV
IVA
IVB
IVC

Metastasis to the pelvic or para-aortic lymph nodes or both’

I11C1 Metastalis to'che pelvic lymph nodes

IHIC1i Micrometastasis

I11Cii Macrometastasis

I11C2 Metastasis to para-acvrtic lyrhphnodes up to the renal vessels, with or without metastasis to the pelvic lymph nodes
I11C2i Micrometastasis

I11C2ii Macrometastasis

Spread to the bladder mucosa and/or intestiral’ nucosa and/or distance metastasis
Invasion of the bladder mucosa and/or the intesti 1al/F owel mucosa
Abdominal peritoneal metastasis beyond the pelvis

Distant metastasis, including metastasis to any extra- or intra-abdominal lymph nodes above the renal vessels, lungs, liver,
brain, or bone
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TABLE 2 FIGO endometrial cancer stage with molecular classification.?

Stage designation :’ii‘r:al:gc'ﬁIa’r;ﬂi.‘.djngs in patients with early endometrial cancer (Stages | and Il after surgical staging)

Stage |Am POLEmui-enddmetzrial carcinoma, confined to the uterine corpus or with cervical extension, regardless

of the degree of LV'SI or histological type

POLEmut

Stage [1ICm 53,4, p53abn endometrial car inoma confined to the uterine corpus with any myometrial invasion, with or
without cervical invasic n, ar d regardless of the degree of LVSI or histological type

GYNECOLOGY
OBSTETRICS




FIGO stage?
* 77 y/o, with a 58 mm endometrial tumor pT1bNOMO (2009)

* 75% myometrial invzsien

* Endometrioid carcinonva; G3 .

* POLE mutated, c.1231G>C(exen 13) F!GO "C. Aggresswe.

« MLH1 (-), MSH2 (+), MSH6(-), PMS2() histological types with any
* ER moderate, 10%, PR strong 10% myometria| involvement

* P53wt

Stage lAmg . . POLEmut endometrial carcinoma, confined to the terine corpus or with cervical extension, regardless
of the degree of LVS! or histological type

FIGO 1AM emut
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e 44 y/o, with a 14 mm tumor
Superficial myometrial invasion, 1 mm/20

mm myometrial involvement pleNOIVlO (20()9)

e Endometrioid carcincina. G2
* Extensive LVSI
* POLEmut, c.1366G>C

FIGO IIB Substantial LVSI of

. pPMMR non-aggressive histological
* ER moderate, 70% types
* PR strong, 100%
* p53wt
Stage [Amy . POLEmut endometrial carcinoma, confined to the uterine-crpus or with cervical extension, regardless

of the degree of LVS! or histological type

FIGO IAMgg emut
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FIGO 2009 vs. FIGO 2023 staging in POLE mutated endometrioid
endometrial cancer without molecular classification

FIGO 2023
, ) N N Total
IA B IIC A1 B2  IC1ii  NIC2ii VB
1A 18 5 23
. 1B 9 5 14
S
= 3A 1 3 4
®)
@ 3C1 1 1
- 3C2 1 1
4B 1 1
Total 18 9 10 1 3 1 1 1 44

P < 0.001, Fisher’s exact test
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FIGO 2009 vs. FIGO 2023 staging in POLE mutated
endometrioid, endometrial cancer with molecular classification

FIGO 2023
Total
AMpo emut ATMEo Emue 1B2Mpo gy TCTTIMpo gy C2iiMpg gy VBMpo gmu
1A 23 23
o 1B 14 14
= 3A 1 > 4
@)
O 3C 1 1
- 3C2 1 1
4B 1 1
Total 37 1 3 1 4 1 44

P < 0.001, Fisher’s exact test
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FIGO 2023 in POLE mutated endometrioid endometrial cancer

FIGO 2023 without
molecular classification

Total

A
IB
lHC
[HIAI

11B2
HICTii
HIC2ii

VB

IAMpg, e /AT e T1B2Mpg, £ '"C“i:“POLEm '"CZ"TPOLE"‘ VBMeoiemy 1o
18 18

9 9

10 10

1 1

3 3

1 1

1 1

1
37 1 3 1 1 1 44

P < 0.001, Fisher’s exact test '©
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FIGO 2023 in POLE mutated EMCA

; WMA2m,o ., } ,
AMog e |I!A1mt‘,o,_Er,,u t NIB2m,g e HICTiimpg ¢ HNIC2iimpg g, IVBMog e, -
mu u Oa
5 A 18 18
3
3 B 9 9
o
Es IiC 12 12
3 %
28 A1 1 1
22 |IA2 1 1
™M ®
S ° B2 4 4
(Q\]
O a0
S Icii 2 2
T c2i 2 2
IVB 1 1

Total 39 1 1 4 2 2 1 50






App for FIGO 2623
endometrial cancey’staging

A friendly App according to the new
staging

“Filemaker go” App
* Free download from Apple store

"Guest” for simulation and testing

Feedback welcome
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