%?Z E)t:nar'l 11;:)21.‘;3?9011&11 M 6et§ecu(la1§0ntemporary Oncology
classification of
colorectal cancer

(CRC)

Andrzej Deptala

Clinical Department of Oncology and
Hematology

Central Clinical Hospital of the MSWiA in
Warsaw

Department of Cancer Prevention
Faculty of Health Sciences
Medical University of Warsaw



Progress in the treatment of patients with metastatic

colorectal cancer (mCRC)

Saltz, 2000 15-FUIFA2,6

Douillard, 2000 |CI 5-FU/FA 14,1
Saltz, 2000 _IFL 14,8
Douillard, 2000 _FOLFIRI 17,4
Goldberg, 2004 _FOLFOX 19,5
Hurwitz, 2004 _IFL+ bevacizumab 20,3

Saltz, 2008 F_DLFOXIXELOX + bevacizumab 21,3
Falcone, 2007 _FOLFOXIRI 22,6
Van Cutsem, 2011 I;OLFIRI + cetuximab, KRAS WT 23,5
Douillard, 201 3=(5 LFOX4 + panitumumab, KRAS WT23,8

Douillard, 2013FQLFOX4 + panitumumab, RAS WT 26

Ciardiello, 2014 FOLFIRI + cetuximab, RAS WT 28,4

Venook 2014 FOLFOX/FOLFIRI + bevacizumab, 29
. KRAS WT

Peters, 2014 FOLFOX4 + panitumumab, RAS WT 29,7
1 ECOG 0-1

Schwartzberg, 2013 mFOLFOX6 + panitumumab, RAS WT + 41,3
—bevacizumab-in-2-line T T |
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Overview of molecular subtyping

Single marker RNA-based Isiminie sulit it
molecular subtyping molecular subtyping nng gubtyping
« KRAS/NRAS « Consensus e Immune
« BRAF molecular quantification
« MSI-H subtypes « Tumor mutation
« HER?  Intrinsic subtyping burden

amplification
* Fusions
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Proposed taxonomy of CRC reflecting biological

difference in the gene expression-based molecular

The consensus molecular subtypes of colorectal cancer
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Proposed taxonomy of CRC reflecting biological

difference in the gene expression-based molecular

subtypes

Tabela 25.1. Molekularne i kliniczne cechy raka jelita grubego wg klasyfikacji CMS i sugerowane
na tej podstawie mozliwosci prowadzenia badan nad terapia personalizowang

Parametr

CMS1
(ang. MSI immune —
MSI immunogenny)

cMms2
(ang. canonical
— podstawowy

nabftonkowy)

CMS3
(ang. metabolic -
zwigzany
z deregulacja
szlakow
metabolicznych)

cMms4
(ang. mesenchymal —
zalezny
od mikrosrodowiska)

czestosc ~15 ~40 ~15 ~30
wystepowania
lokalizacja z przewaga z przewaga z przewaga z przewaga w lewej
guza w jelicie w prawej polowie | w lewej potowie | w prawej potowie potowie okreznicy
grubym okreznicy okreznicy okreznicy i w odbytnicy
i w odbytnicy
wiasciwosci hiperzmutowane CIN, MSS, mieszany MSI/MSS, MSS, CIN,
komédrek raka |ihipermetylowane, EGFR+, CIN, deregulacja zaburzone
MSI, przewaga nadmierna szlakow interakcje
zmutowanego regulacja ERRB2 metabolicznych, pomiedzy
BRAF przewaga komorkami
zmutowanego nablonkowymi
KRAS i podscieliskowymi

wiasciwosci

liczne limfocyty

niewielkie

niewielkie

liczne komorki

os

mikrosro- T cytotoksyczne nacieki komorek nacieki komaorek podscieliska,
dowiska i pomocnicze immuno- immunologicznych liczne komorki
oraz komaorki logicznych i podscieliskowych supresorowe:

NK i podscieli- limfocyty T-reqg,

skowych limfocyty B, komarki

pochodzenia

mieloidalnego

rokowanie dluzszy RFS, po diuzsze dluzsze RFS i OS krotsze RFS i OS

nawrocie krotszy RFSi OS

leki do
wykorzystania
w badaniach
klinicznych

inhibitory PD-1
i PD-L1; inhibitory
szlaku
sygnalowego
BRAF

inhibitory szlaku
sygnhatowego
poprzez EGFR,
hamowanie
nadekspresji
biatek
z rodziny HER

Deptata A., Dudzisz-Sledz M. Rozdziat w ksiazce Rak jelita grubego Il wyd.; red. A Deptata, MZ Wojtukiewicz,

inhibitory szlakéow
sygnatowych
pan-RAF i MEK
w skojarzeniu
z inhibitorami
torow
enzymatycznych

kojarzenie lekow
immuno-
stymulujacych
z lekami
immunosu-
presyjnymi




What are the CMS strengths?

CMS1: Immunogenic CMS2/3: Inmune CMS4: Immune
Tumors Desert Excluded
Infiltrating activated lymphocytes No evidence of immune activation Immune system is engaged, but
microenvironment prevents activity
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What are the CMS strengths?

CMS1: Immunogenic CMS2/3: Immune CMS4: Immune
Tumors Desert Excluded

Infiltrating activated lymphocytes No evidence of immune activation Immune system is engaged, but
microenvironment prevents activity

CMS1 CMS2  CMS3 CMS4 .
s _f - i Cytotoxic T-cell I\/Iacrciphage
TINK Celis || | : i _ 1,0007 ot ] e
CD3* T Cells i " ‘
NKGaIls! T AN ;g 750+ ;g 1,500- |
ovetoric ympnocytes N NI N DV AR | E E \
s s I 4TI 0T CAMCARAON A CHATTAL 3 500! | ;. J— |
SO 11 0 0 A 2 P ‘
onooyic insage IR U0 VNN RORRIAREMRIL © — G ‘
Granulocytes 500- T
Endothelal cels ||| | == ] ! ?
Fickiests 5 CMS1 CMS2 CMS3 CMS4

O CMst cMsz cMss oms4
CMS4 has a moderate cytotoxic T-cell infiltrate, but high myeloid, TGF-3 signaling
Bechtet al CCR 16, Laiet al CCR 18
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CMS has consistent prognostic information in CRC




CMS has consistent prognostic information in mCRC

Despite being designed agnostic to outcomes, strong prognostic information.

Proportion Without Event

Proportion event-free

. CMmMS3
i CMST

Survival after Relapse HR (95% CI)
CMS4 vs. CMS1 0.60 (0.40-0.88)
CMS3 vs. CMS1 0.60 (0.38-0.97)
CMS2 vs. CMS1 0.35 (0.24-0.52)

Guinney
Nat Med 2015

1

Log-rank P veilue: 4,01 x 109

T T T T T T T

0 12 24 36 48 60 72
Time (months)

1.004

0.75

0.50

0.251

0.00

0.25

P=0.008

Stintzing
(FIRE3)
Median overall survival: Differs from
15 months (CMS1) to 40 months
(CMS2)

Median 15t Line Progression-free
survival: Differs from 5.7 months
(CMS1) to 14.1 months (CMS2)

i MooiAnn Onc ‘18
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Slide courtesy of Wells Messersmith, ASCO “17
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CMS is a predictive factor in mCRC:

CMS1 may benefit from anti-PD-1 £+ anti-CTLA-4

Durable Clinical Benefit With Nivolumab Plus Ipilimumab in
DNA Mismatch Repair-Deficient/Microsatellite Instability—High
Metastatic Colorectal Cancer

100 - 100 4
901 ° 90 - -
804 | 80 - ' ,
3 091 __70- | —
8 8- . S 60- .
v 50 ~— 50 -
- 40 B 40
30 30
10 { == Nivolumab + ipilimumab 10 4 == Nivolumab + ipilimumab
0 3 6 9 12 15 18 21 24 27 30 0 3 6 9 12 15 18 21 24 27 30 33
Time (months) Time (months)
No. at risk: No. at risk:
Nivolumab 74 48 4 32 17 12 12 N 6 3 0 Nivolumab 74 64 B9 565 37 2 19 17 11 6 1
Nivolumab+ 119 95 86 78 39 12 11 10 3 0 0 Nivolumab+ 119 113 107 104 78 33 19 17 1 0 0
ipilimumab ipilimumab

AT LAY T T L WU L AL LU WL T DA T DD I T

Overman MJ, et al. J Clin Oncol 2018; 36: 773-779



CMS is predictive factor in mCRC:

CMS2 and CMS3 may benefit from addition of

bevacizumab

CMS2/3 may
Benefit from
Addition of
Bevacizumab

AGITG MAX
Trial

1.0- CvsCB: 0863 .p=<0001
: CvsCBM: 059 p<0.001
w
S 0.87
o
- ] Capecitabine + bevacizumab
5 0.6 + mitomycine C
R
= 0.4- Capecitabine
g Capecitabine + bevacizumab
a 0.2
0 — . : .
0 6 12 18 24
Median PFS Hazard Ratio
{months) (95% ClI)
CMS1 C 5.4
CB+CBM 57 ——t 0.83 (0.43, 1.62)
CMS2 C 5.6
CB+CBM 95 —— 0.50 (0.33, 0.76)
CMS3 C 56
CB+CBM 7.7 N 0.31(0.13, 0.75)
CMS4 C 121
CB+CBM 6.9 — - 1.24(0.88,225)
Overall C 6.0
CB+CBM BS6 - 0.67 (0.50, 0.80)
05 1 15 2
Favours CB + CEM Favours C

CMS2
1.00 - 5
CB + CBM
% 0.75- Log-rank P < 0.001
8 o0.50-
E 0.25
0-00 1 1 T 1 1
0 3 6 9 12 15
PFS time {(months)
Number at risk

C 34 25 13 & 5 4
CB+CBM 79 72 81 44 25 17
CMS4
1.00~
= c
) CB + CBM
% 0.76 Log~rank p=0.32
_§ 0.50 I
A p25-
0.00 T 1 1 T 1
0 6 9 12 15
PFS time (months)
Number at risk

c 17 15 12 9 8 6
CB + CBM 37 33 24 18 11 5

Mooi et al Annals Onc ‘18
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CMS has predictive information in mCRC:

Limited benefit with oxaliplatin?

Mesenchymal CMS4 : Limited Benefit with Oxaliplatin?

C-07 study of FLOX vs FULV

Favors
oxaliplatin plus : Favors
No. of fluorouracil- : fluorouracil
Subtypes Patients HR (95% Cl) leucovorin : plus leucovorin P Value
CMms1 231 0.77 (0.46-1.29) - 32
cMS2 382 0.61(0.43-0.87) | 006
CMS3 86 1.17 (0.54-2.53) —= .68
CMS4 334 0.87 (0.64-1.19) —-— 39
CMS2 (Stage lll) CMS4 (Stage Iil)
100 100
£ FLOX £
= 80}f = 80p
B T ——— 3l Are there other subgroups
S ol peooos FuLY g wf . o or oxali-specific signatures
E HR=0.810110.420-0.870) g :Réo.s'ra (0.640-1.192)
§ o} § xf that would perform better?
(1] =1 " N L L " " 4 Ok L f i i s L '
0 2 - 6 8 10 12 14 o 2 4 6 8 10 12 14
Years Years
Number at risk MNumber at risk
FLOX FLOX
184 158 137 126 114 81 8 0 176 123 99 91 a3 62 4 0
FULV FULV
198 142 127 115 106 72 T o] 159 113 86 75 64 45 -] 0

Songetal JAMAOnNc 17
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CMS-dependent of explaining the “unexplainable” —

analysis

21““

The “discrepant” data
2014 2013

CALGB conclusion: Fire 3 conclusion: Cetuximab is
Bevacizumab=Cetuximab significantly better than Bevacizumab

Disagreement

Overall Survival By Arm Overall survival
(All RAS Wild Type Patients) Final RAS* wild-type population

N Median HR Everts Median
vent: % Cl 5% ClI P N N (%) (months)
09 0 FOLFIRI + Cetuximab 1\\: 199 !
Chemo 270 3 ) 0.7-1.9) vt
{ N FOLFIRI + Bevacizumab 1337201
+ Cetux (177 27 6-385 > (66.2%)

cetuximabHR 0.697 (95% Ci: 0.54 - 0.90

p (logrank)= 0.0059

Arm

~nY

a Cetuximab

\\\\ /

Prodaveity of sury

% Event Free

Bevacizumab

\\
Bevacizumab

12 24 36 48 60 72 84 96

Months From Study Entry o 100
ns

i 24

Alan P. Venook, ASCO annual meeting 2014, abstr LBA3 Volker Heinemann, ASCO annual meeting 2013, abstr LBA3506

an IMEDEX svenr |

an AR ©aenany

Aderka D, et al. WCGC-ESMO Gl 2018; Barcelona , June 23



CMS-dependent of explaining the “unexplainable” —

analysis

20

2016 Cetuximab > Bevacizumab for left sided colon cancers

80405: Overall Survival by Biologic
(Left Sidelerima‘r'y)

a HR Nttt 1.0

Lel Left sided mCRC
Cetuximab + FOLFIRI (n=157)
Bevacizumab + FOLFIRI (n= 149)

0.8 Cetuximab + CT

HR, 0.63;

3 95% Cl, 0.48-0.85;
S 0.6+
=
E
=2 0.4
== Cetuximab+CT o
a
0.2 Bevacizumab + CT
Bevacizumab+CT '
28.0 }
O T p—

2 24 36 48 60 72 84 96 108 0 12 24 36

Months From Study Entry

1. Tejpar S, et al. JAMA Oncol 2017;3(2):194-201;
2. Heinemann V et al. Lancet Oncol 2014;15:1065-1075
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CMS-dependent of explaining the “unexplainable” —

analysis

2017 CALGB (FOLFOX 75%/FOLFIRI 25% FIRE-3 (FoLFIRI 100%) O

OS - CMS1 Patients by Arm

Everitn Total Med.an (985 C1)

- rourim
Logara © wae © CIUO

| Cet
B.v‘d umab L FOLFIRI 2323
o Bev

1 TR 2SN
Disagreement \ . Lop-rank test p= 0.41
"L

1 1
PP s e — ‘i, L == Cetuximab
- Cetuximab 2 ~ \1 \ !
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— —,

0.2% 1
- - . * !
B — Beyacizumab ' .
oo e — -
" >4 an an
escgnu_nuatilgg':l_’m T mASCONY R S— Lo OMMIE RIVE® §andom s et on

FOLFOX/FOLFIRI Cetuximab vs FOLFOX/FOLFIRI CMS2: FOLFIRI cetuximab vs. FOLFIRI bevacizumab
bevacizumab

.0 os
R —— Y - —~—y—
— Bovacizuved 4123 OMIS42 N Sourwn. s "3
———  Colmmab 79110 42000384 o
Logrark P.vae 00484

(3294

FOLFIRI

Cetuximab o

(26 0-33 3

Log-rank test p= 0.26 HR=0.78

cMms2

N :“.,4— Cetuximab

R "
+ 4L

Bevacizumab

Bevacizumab

- - -+
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MOMHS SINee random sation
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CMS-dependent of explaining the “unexplainable” —

analysis

-

niN Madian

o5 1]
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CMS-dependent of explaining the ”unexplainable” —

analysis

The discrepant data in overall survival (OS) may
be interpreted as a interplay between:

» Biological agents
» Chemotherapy regimen

» Microenvironment influence



CMS-dependent of explaining the ”unexplainable” —

analysis

Is a difference in response to
biologics between the CMS
subtypes?



CMS-dependent of explaining the "unexplainable” —
analysis
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CMS-dependent of explaining the "unexplainable” —
analysis
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CMS-dependent of explaining the "unexplainable” —
analysis

Aderka D, et al. WCGC-ESMO GI 2018; Barcelona , June 23




CMS-dependent of explaining the “unexplainable” —

analysis

Combination of the response to Cetuximab and , X
Bevacizumab in the CMS microenvironments On the left side , characterized by excess

- CMS2 and CMS4, Cetuximab is more
L] cetuximab effective than Bevacizumab.

- Bevacizumab
CMS and Sidedness
Right Left e
“Left side” ‘ ‘ ‘ Higher
= n R-sided
1S3 tumors: shift to
_f in left
- A‘«‘.u'\.‘V-\P\NH-\L “~V'LL.7.INL- 17 ASCO?
Venook AP, et al. ASCO 2016 (Abstract No. 3504)

Fontana E. et al . ASCO GI 2018 (abstract 658)
CMS2 CMsS3 CMS4 Mooi J. et al: ESMO 2017 (abstract 4790)_

Relative response
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CMS-dependent of explaining the “unexplainable” —
analysis

Combination of the response to Cetuximab and . :
Bevacizumab in the CMS microenvironments. On the left side , characterized by excess
CMS2 and CMS4, Cetuximab is more

L | cetuximab effective than Bevacizumab.
88%
80405: Overall Survival by Biologic
(Left Sided Primary)
2 3 Evern
c
a
g
@
2 “Left side”
-
@
[=
24 36 48 60
‘ ? Months From Study Entry
S ,
Venook AP, et al. ASCO 2016 (Abstract No. 3504)
Fontana E. et al . ASCO G| 2018 (abstract 658)
CMms2 cMms3 m Mooi J. et al: ESMO 2017 (abstract 4790)
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CMS-dependent of explaining the “unexplainable” —

analysis

Bevacizumab seems equal to Cetuximab regarding
- Cetuximab response in the CMS1 group but is better than
- Bevacizumab Cetuximab in the CMS3 group (rt. side).

CMS and Sidedness

Right Left

“Right side”

Higher

n R-sided

Relative response

tumors; shift to
in left

20%

_In

cmst evss  [EYT)

C804045. Lenz
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CMS-dependent of explaining the “unexplainable” —

analysis

Bevacizumab seems equal to Cetuximab regarding
- Cetuximab response in the CMS1 group but is better than
- Bevacizumab Cetuximab in the CMS3 group (rt. side).
OS by Biologic
Right-sided primary
Product-Limit Survival Estimates
1o Y\\ Co d‘
os 4 R
! “Right side” _ \\\
i i o= \‘\ \\\ - — Bevacizumab
g ¢ o Beed \‘._‘ '\ —— Cetuximab
L] “\\‘_\:\‘ r
5.2 -4 \k‘
\Mb " ]
—_‘c———o
Ml - s - - -
Follow Up Tume

cms1 cms3

Presented By Alan Venook at 2016 ASCO Annual Meeting abstr 3504
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CMS-dependent of explaining the ”unexplainable” —

analysis

Is a difference in response to
chemotherapy between the CMS
subtypes?



GERCOR study

For ~15 years we consider that FOLFOX and FOLFIRI have identical
clinical effects

1-szy rzut — 2-gi

1-szy rzut — 2-gi

rzut rzut
FOLFIRI — FOLFOX FOLFOX 6 — P
6 FOLFIRI
n=109 n=111
OR (CR+PR) (%)
I linia leczenia 56 54 NS
II linia leczenia 15 4 0,05
Mediana PFS
(miesiqce)
I linia leczenia 8,5 8,0 0,26
II linia leczenia 4,2 2,5 0,003
Mediana OS
(miesiace) 21,5 20,6 0,99

Tournigand C, et al. J Clin Oncol 2004; 22: 229-237



CMS-dependent of explaining the "unexplainable” —
analysis
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CMS-dependent of explaining the “unexplainable” —

analysis

Irinotecan response by CMS subtypes
Irinotecan CMS4>CMS1>CMS2=CMS3 2 B s} cvs: 20

CMS4 is
responsive to
IRINOTECAN
irrespective of the
biologicals.

CMS2 is
responsive to
Oxaliplatin
irrespective of the
biologicals.

Irinotecan

Oxaliplatin

Oxaliplatin
Irinotecan

Irinotecan
Irinotecan
Oxaliplatin

Sadanandam, A. et al, Nat Med 19:619-25, 2013
I AN I EDED 7'
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CMS-dependent of explaining the "unexplainable” —
analysis
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CMS-dependent of explaining the "unexplainable” —
analysis
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CMS-dependent of explaining the “unexplainable” —
analysis

2014

2013
CALGB: Bevacizumab=Cetuximab

Fire 3: Cetuximab is significantly better
than Bevacizumab

Disagreement
erall Survival By Arm

Wild Type Patients)

Overall survival
Final RAS* wild-type population

Ar N Median TR Everus
Events) (95% Cl)  (95% ClI e N (%)

Oxaliplatin may antagonize Cetuximab effects (in CMS1 and 4) [

\ FOLFIRI + Beva

-~ X f » \\‘\ acizumal ‘ll"l .'
i : \ . CetuximabRr 0.607 (95% ¢
N Cetuximab s | o t

N

% Event Free

/ P (log-rank
W \
/ A
i
N

Bevacizumab l
24 1386 Ml Oxaliplatin synergizes with Bevacizumab (?)

Months From Study Entry No.at 199
# At

Wz 7
sk 201 “rz 82
Risk g .

Alan P. Venook, ASCO annual meeting 2014, abstr LBA3

Bevacizumab

Volker Heinemann, ASCO annual meeting 2013, abstr LBA3506
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CMS-dependent of explaining the "unexplainable” —
analysis
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CMS-dependent of explaining the "unexplainable” —
analysis
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Conclusions

* Molecular subtyping is a key mechanism to improve a
patient outcome and opens new avenues for
optimization of the presonalized treatment in the
different mCRC subtypes

* Current molecular subtypes with proven clinical activity:

— RAS/BRAFY60%Ewijld type — cetuximab, panitumumab

— RAS mutation — bevacizumab, aflibercept

— BRAFV00E mutation — triple EGFR + BRAF + MEK inhibition
— HER-2 amplification — trastuzumab + lapatinib or pertuzumab
— MSI high — nivolumab/ipilimumab

* If the presented analysis will be further validated, future
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