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Wat gaan we doen

e Introductie op endometriumcarcinoom

e De mooie wereld van de tumorimmunologie, ihb

endometriumcarcinoom




Anatomie van baarmoeder
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Endometriumcarcinoom
epidemiologie
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Aantal nieuwe kankerpatienten in 2020

2020 2019
plaveiselcelcarcinoom van de huid NG—_—_————— 14.700 +
longkanker ) ) 14.200 -
borstkanker @ L 14.900 --
prostaatkanker e 13.500 -
darmkanker @ e 12.800 --
Vhematologsiche maligniteiten L 10.300| -
melanoom van de huid — 7.000 -
blaaskanker™ — 3.600| +
slokdarmkanker (incl. cardia) [— 3.100 ©
hoofd-halskanker —D 3.100 -
alvleesklierkanker I— 2.800 -
- — aa
baarmoederkanker = 2100 ©
ala
hersentumor = 1400 o0
maagkanker = 1.100 -
totaal™ ' 115.000| 119.000 -
" invasieve tumoren ™ incl. nierbekken/urineleider bron

" excl. basaalcelcarcinoom van de huid



Endometriumcarcinoom

histologie
Endometrioid adenocarcinoom >80
Sereus carcinoom 5-7
Clear cell carcinoom 1-5

Mucineus carcinoom <2
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% Lymfkliermetastasen

grade I 1 1l
invasion p n=180 A p n=288 d p n=153 A
none 0% 0% | 3% | 3% | 0% | 0%
superficially | 30/ | 404 | 5% | 4% | 9% | 4%

n=281
ntermetia® 1 0% | 5% | 9% | 0% | 4% | 0%
desp 1% 6% | 19% | 14% | 34% | 23%

Creasman et al., Cancer 1987
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Chirurgie is de hoeksteen van de behandeling

https://www.youtube.com/watch?v=W3aLKbRch o

10



Adjuvante behandeling na chirurgie bij
endometriumcarcinoom

e Radiotherapie e Systemisch

L S - -

— Chemotherapie

- Hormoontherapie



Endometriumcarcinoom

resultaten PORTEC-1 — 15 jaar later

Locoregional relapse - all

Treatment arm
30 N F

RT 354 15
no RT 360 50
Logrank P <.001
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@ I
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O RT
01 I I ]
0 5 10 years 15
Al risk:
RT 354 285 231 59
no RT 360 277 228 62

Creutzberg et al., IJROBP 2011



Cumulative percentage

Endometriumcarcinoom

resultaten PORTEC-1 — 15 jaar later

Failure free survival - all

Treatment arm

100
454
o RT
504 RT
257
N F
RT 354 156
noRT 360 157
Logrank P =0.94
0 T I ]
0 5 10 years 15
Atrisk:
RT 354 282 229 59
no RT 360 274 227 61

Creutzberg et al

., IJROBP 2011



Developments in risk-based treatment

e Low risk — 50-55% of patients
stage 1A, grade 1 or 2
endometrioid type EC

Surgery -> laparoscopic

Follow-up

e Intermediate risk — 30% of patients
stage 1B grade 1-2
endometrioid type EC

Pelvic RT -> Vaginal
brachytherapy

e High risk - 15% of patients
stage | grade 3; stage |l
stage 3 disease
serous or clear-cell cancer

Pelvic radiotherapy +/-

Chemotherapy



S jaarsoverleving van diagnosejaar 1990 versus 2013

alle kankersoorten (invasief) 43% @D @ 65%
zeldzame kankersoorten (solide) | 46% o—P@® 56%

huidkanker (plaveiselcelcarcinoom) | 92% PO 94%
huidkanker (melanoom) 80% ——P@® 92%
prostaatkanker 62% @ »® 89%
borstkanker (invasief) 74% &——P® 88%

baarmoederkanker 76% 9O 79%

nierkanker 51% @&—P® 64%
dikkedarmkanker 54% &—P® 62%
blaaskanker (excl. Ta/ CIS) 54% @@ 55%
eierstokkanker 32% @)@ 38%
maagkanker (excl. cardiakanker) 23% 9@ 25%
hersentumor 18% @—P® 24%
slokdarmkanker 8% e——)® 23%

o) O,
longkanker 12% &—P® 20% oron NIKKR
alvleesklierkanker (excl. NET) 2% &® 5%

! | | | | I |
0% 10% 20% 30% 40% 50% 60% 70% 80% Q0% 100%




Endometrial Cancer (EC) — Four molecular subtypes

(Integrated genomic, transcriptomic and proteomic characterization)

POLE MSI Copy number low Copy number high
ultra-mutated hyper-mutated - endometrioid - - serous-like -
(15x > vs MSI) (8x > vs MSS) (MSS group)

g f i 1 1 1

5 ! | I

£ l I |

% : I | M
g s Nt =65  N=80 IN:B0

o O '@; . : I

Microsalellite Instability (MSI) DNA methylaton  Copy Number Cluster

IMSI-Hich | MSl-Low MS-Stable | NA i MLH1 silent Iv 12 I3 14

e ' v S N L
Grade NN NI IR INIER ELVEA 1 i ) |
Hislology Tumos grade

Iserous [ Mixed  Endometrinid 3 f2

Kandoth et al., Nature 2013
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Even rust ....
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Cancer immunity cycle adapted from Mellman et al.

Traficking of T cells

to tumors @

Priming and activation
(APCs and T cells)

Cancer antigen presentation
(dendritic cells / APCs)

Killing of cancer cells
(Immune and cancer cells)

Release of cancer cell antigens
(cancer cell death)

Chen & Mellman, Immunity, 2013



MHC class | antigen processing & presentation

Reinherz et al, Nature 2012
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Releasing the brakes using immune
checkpoint blockade (ICB) therapy

Y

ACTIVATED
T CELL
PD.1 _=8
"‘\_‘_\‘-‘- — o
Antibody blockade Antibody
of PD-1 (e.g., by
pembrolizumab or
nivolumab) or one
of its ligands permits
T-cell activation ’f PD-1 IiEand

|

/

TUMOR

TCR

\  Signal 1

(o ey
MHC

s :.f

Ribas, NEIJM 2015



Endometrial Cancer (EC) — Four molecular subtypes

(Integrated genomic, transcriptomic and proteomic characterization)

POLE MSI Copy number low Copy number high

ultra-mutated hyper-mutated - endometrioid - - serous-like -
(15x > vs MSI) (8x > vs MSS) (MSS group)
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= o
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Kandoth et al., Nature 2013



POLE mutation leads to more
mutations

Newly synthesized DNA strand
Proofreading exonuclease
domain mutation

Van Gool et al, Oncoimmunology
q



POLE mutant and MSI high resemble melanoma in

100

mutation prevalence
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Sha et al. Cancer Discovery 2020

Van Gool et al, Oncoimmunology 2015




Pembrolizumab in tumors with mismatch-repair deficiency

Biochemical Response

A —=— Mismatch repair—proficient colorectal cancer
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dMMR CRC tumors respond to immune
checkpoint blockade therapy

100
90-
80-
70-
60-
50-
40
30-
20-
10

Patients with Progression-free
Survival (%)

Hazard ratio for progression or death,
0.60 (95% CI, 0.45-0.80)
P=0.0002

Pembrolizumab

Chemotherapy

No. at Risk

| | | T | | | |
4 & 12 16 20 24 28 32 36 40 44 48

Months
Pembrolizumab 153 96 77 72 64 60 55 37 20 7 5 0 0O
Chemotherapy 154 100 68 43 33 22 18 11 4 3 0 0 O

Shiu et al. NEJM 2020



Neo-adjuvant immune checkpoint blockade
(CRC)

b Patient 16,
dMMR. Pretreatment

Posttreatment
Ipilimumab + nivolumab i

1
* * * *
HEE BN BN B ER EEETTEERTENTEE . .coxib

*

i
*

O1 w2
w34

Il Not available
Tumor subtype
B dMMR

Bl pMMR

Chalabi, Schumacher & Haanen et al. Nature Medicine 2020



Molecular analysis — Guide for decision making

POLE MSI Copy number low Copy number high
ultra-mutated hyper-mutated - endometrioid - - serous-like -
(15x > vs MSI) (8x > vs MSS) (MSS group)
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Neo-adjuvant immune checkpoint blockade
(dMMR and POLE-mutant EC)

wachttijd voor hysterectomie
(conform richtlijn)

Dag: 0 14 35 56
] ] | |
verwijzing week 1 week 3 week4 weekb week6 week7 week8 standaard
behandeling
pembrolizumab (200mg IV) pembrolizumab (200 V) hysterectomie
pipelle biopt

diagnose

KWF
KANKER
BESTRIJDING

| vervolgen > | vervolgen > follow-up

é é & é &

bloedafname

Eerkens, de Bruyn & Nijman unpublished
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Location, location, location: CD103 defines intraepithelial CTL

Fibronectin (stroma) T e : e

CD8 (CD8+ T cells)

CD103 (CD103+ T cells)

KWF
KANKER
BESTRIJDING

Workel et al Cancer Immunol Res 2019



tSNE2

Dissociate into

single cells
Primary tumor and
adjacent normal tissues
Isclate
moncnuclear cells

Peripheral blood

CD8A Expression in tSNE Clusters

T cell subsets today
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CD4 Expression in tSNE Clusters

Single-cell
RAMA-seq
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Expression analyses

Single cell

RNA expression-
based classification
of T cells

. Nature Medicine July 2018



RNA sequencing of CD103+ T cells

TCRaBAPC

Vi

CD4 PerCP-Cy5.5 |

CD3 Bv421

CD4- CD8o+

CDBa APC-eFluorf80

CD3+ TCRap+
A I T
[
(]
CD3 Bv421
CD8p+
I
= ;
Q
ww
o
o |
o |
O
Q

CD3 Bv421

CD3 BV421

| CD103 FITC

CD103- vs. CD103+ RNAseq

Workel et al Cancer Immunol Res 2019



CD103- cell genes

RNA sequencing of CD103+ T cells

CD103+ cell genes
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Workel et al Cancer Immunol Res 2019



RNA sequencing of CD103+ T cells

40
VTCN1
30 4
a KIREDLq
3 .
4 GAGE12H
5 201
IEI [
5 GMPR2
I
_GﬂGE12I PR e '
| .:i “ ..........
: .
0 , | ;
-40 20 0 20 A0
log, (fold change)

CD103+ vs. CD103-

-log,, (adjusted P)

=]
I

on
L

o
|

L
|

-10 0 10 20
log, (fold change)
CD103+ vs. CD103-

Workel et al Cancer Immunol Res 2019



What is the function of CXCL13?

Mesenchymal progenitor

Y

Preadipocyte

LTBR
@® @ Retinoic acid

/\'

Adipocyte

O

() () Lymph node
LTo ® anlage

Essential for lymphoid tissue formation!

Workel et al Cancer Immunol Res 2019



TLS in POLE mutant and MSI high EC

Workel et al Cancer Immunol Res 2819



Formation of ectopic lymphoid
tissue

b Patient 16,
dMMR. Pretreatment Posttreatment - P=0.57

dMMR pMMR

Wilcoxon P = G.DGF e Wilcoxon P = 0.088

TLSs per mm®

Chalabi, Schumacher & Haanen et al. Nature Medicine 2020



Upgrade: cancer immunity cycle including B cell responses

Traficking of T cells
to tumors

Traficking of B cells
and antibodies
to tumors

Infiltration of T cells
into tumors
(CTLs, endothelial cells)
Priming and activation

(APCs and T cells) Infiltration of B cells

into tumors
HEV formation
and antibody

production
in local

Activation and GC @
reaction
(FDCs, Tfh and B cells)

Activation
and
co-stimulation
(B cells and T cells)

Cancer antigen presentation
(dendritic cells / APCs)

Killing of cancer cells
(Immune and cancer cells)

Release of cancer cell antigens
(cancer cell death)
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