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The consensus molecular subtypes of colorectal cancer
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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

$ % &#$

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

()&

kojarzenie lekow
immuno-
stymulujacych
z lekami
immunosu-
presyjnymi
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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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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
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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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Despite being designed agnostic to outcomes, strong prognostic information.

Proportion Without Event

Proportion event-free

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)

probability of survival

1.004

0.75

0.50

0.251

0.00

P=0.008

Stintzing
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12 18 24 30 36 42
OS Time {months)

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)

Slide courtesy of Wells Messersmith, ASCO “17
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100 - 100 4-
90 4 90 -
80 80 -
= 701 _ 704
60 - X 604
v 50 - ~— 50 -
- 40 B 40
30 30
20 4 - Nivolumab 20 4 ~-= Nivolumab
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 59 55 37 21 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
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= CvsCB: 063 ;.p<0.001
CMS2/ 1.0 Cvs CBM: 059 p <0001 CMmS2
3 may - - i
Benefit f = ol e
enerti rom 2 Capecitabine + bevacizumab = b, ™ )
o w 0.6 + mitomycine C 4 0.50
Addition of e £ .
= 0.4- Capecitabine g T,
H @ = + bevacizumab 0.00 . . . . :
BevaCIzu mab g 0 2 CapeCItablne 0 3 8 9 12 15
=N PFS time {months)
i Number at risk
0 . T - ] C34 25 13 7 5 4
AGITG MAX 0 6 12 18 24 CBa+CeM79 72 61 M4 B 7
Trial
Median PFS Hazard Ratio CMS4
{months) (95% Cl) L] B T -- ¢
cCMS1 C 5.4 £ 0.754 ’ 0 +CBM
ool a3 S| — 0.83 (0.43, 1.62) £ .. Legrankp=032
0.50 My -
CMS2 C 5.6 '
—-— 0.50 (0.33, 0.76) -g L
EB + CBM 9.: & o254
cMS3 5.
CB+CBM 7.7 " SRR OIS 0.00 : I T . . 1
6 9 12 15
cMS4 gB v com ; 22.1 1. 1.24 (0.68, 2.25) PFS time (months)
’ Number at risk
Overall C 6.0
- 0.67 (0.50, 0.90) c 117 15 12 9 8 6
cHaM 08 CB+CBM37 33 24 18 11 &

05 1 15 2
Favours CB + CEM Favours C

Mooi et al Annals Onc ‘18



67 (%*™4 " &)#" "'#& & . .9

"4 &)'+'(#2,*'&8

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 ' < 80
B T ——— : " 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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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 'lrn: ‘M\- !
Chemo 270 3 ) 0.7-1.9) WS
{ 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
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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;

K3 95% Cl, 0.48-0.85;
S 0.6
=
E
b =2 0.4
Cetuximab+CT o
‘-— ux £
0.2 Bevacizumab + Cl'
B I T '
evacizumab+C 28.0 1
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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Venook AP, et al. ASCO 2016 (Abstract No. 3504)
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2017 CALGB (FOLFOX 75%/FOLFIRI 25%

OS - CMS1 Patients by Arm

Everitn Total Med.an (985 C1)

a0 22801890326

[~ - anmm M TO IS0
Logara © wae © CIUO

- i “ Bevacizumab
[CMSs1 & e i

. -
| S

- Cetuximab

W e G

ASCO ANNUAL MEECTING 17 mASCOY?

FOLFOX/FOLFIRI Cetuximab vs FOLFOX/FOLFIRI
bevacizumab

—— Bowcimereb  BU123 3605423
— Cotuwmad 19 Q093N
Logrark P.valse O 0484

Cetuximab

cMms2

Bevacizumab

Heinz-Josef Lenz, ASCO Annual Meeting abstr 3511

Disagreement

FIRE-3 (FoLFIRI 100%)

os niN

os
rourim 1923

r.e
Cet

FoLFIm 22> 32 (a7 e
Newv

vy
2 4 \'1 (== Cetuximab

0.2 ’ 1 I]? 1 .
Belacizumab !

MHR=0.77

+

— SR — e — -~
" »a R an
OIS SIee Fandom s elion

CMS2: FOLFIRI cetuximab vs. FOLFIRI bevacizumab

"0

os

FOLFIR 24/63 38 3

(3294
Cet

FOLFIRI (260-33 3
Bev

Log-rank test p= 0.26 HR=0.78

! == Cetuximab

Bevacizumab
Mo ha sinee randomi sation

Sebastian Stintzing ASCO Annual Meeting 2017 abstr 3510
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CALGB (FOLFOX 75%/FOLFIRI 25%)

| FI R- (FOLFIRI 100%)

os niN

Median
. os
\
2 11 FOLFIR Vw22
’C;tuxlmab ‘

FOLFIRI e
Bev

=
ﬁ‘r. : s
HH Log-rank test p= 0 84 HR= 0. 76
0
+

Cetuximab

’ Disagreement
Bevacizumab g

g o7y
%e\nclzu mab }

- "” 24 LY a8
@t S e S

OIS Se e Fand o sation

/Bcvaclzumab

FOLFIRI 24/51 40.0 (20 3-59 9
Cet

FOLFIRI 3/l 2 (14 8-27 3)

Bev
’ : Mttty  LOG-ranktest p= 0.012 HR= 0.52

Cetuximab - 4—' ?etuximab

! L
’ 'Y
Bevacizuma

b " 24 I‘G ; -l'I

months since randomisation

Heinz-Josef Lenz, ASCO Annual Meeting abstr 3511 Sebastian Stintzing ASCO Annual Meeting 2017 abstr 3510
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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

76%

88%

CMS and Sidedness

Right Left

Higher

n R-sided

tumors; shift to
in left

“Left side”

Relative response

C804045

ASCO ANNUAL MEETING 17  stASCOY

Venook AP, et al. ASCO 2016 (Abstract No. 3504)
Fontana E. et al . ASCO GI 2018 (abstract 658)
Mooi J. et al: ESMO 2017 (abstract 4790)_
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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
e
a
g
@
2 “Left side”
<
°
o
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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Bevacizumab seems equal to Cetuximab regarding
- Cetuximab response in the CMS1 group but is better than
- Bevacizumab Cetuximab in the CMS3 group (rt. side).

“Right side”
- 23%

cms1 w3

CMS and Sidedness

Left

Higher

n R-sided

tumors,; shift to
in left

Relative response

C804045. Lenz
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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

. [ Censore] ]
A
OR 4 \:
! “Right side” S
£ \ °
= 0s= N M — Bevacizumab
g NG
- E S B '\ —— Cetuximab
g Y
02 4 \.:\-:
R _‘c— —— ]
"o v L s 0g v
0 20 »0 o0 8O

Follow Up Tume

cms1 cms3

Presented By Alan Venook at 2016 ASCO Annual Meeting abstr 3504
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Irinotecan response by CMS subtypes SZZLES
Irinotecan CMS4>CMS1>CMS2=CMS3 22 B e} cvis: D ‘)

CMS2is CMS4 is
responsive to responsive to
Oxaliplatin IRINOTECAN
irrespective of the irrespective of the
biologicals. biologicals.

Irinotecan

Oxaliplatin

-3
c
()
= W
=f 8
o °
B =
1 B 5 £ 8
L)
- : 8 s ’
5 5 5
£ - &
e ——
cms1 CMS2 cms3 CMSa
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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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