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CRC subtyping consortium — 2015

consensus samples

‘cmst INEHSZIIIN chs3 | GHMEAT ] -
T

E a

Q

Sco il D s

% C n=3
o [ TN | 0 ne3

’§ ENNEIT | I O =5

c F DN I 1] I n=s

non-consensus

——e
e
——_
—

CMS2 CMS3 CMS4
Canonical Metabolic Mesenchymal

Guinney J,

Y

3%

Dienstmann R et al. Nat Med 2015




CMS2 — Canonical 37%
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How to test MSI-status ?

e IHC of MLH1, MSH2, MSH6, PMS2
expression

* Molecular testing

* Both



| Molecular testing: Genotyping 5
microsatellites allows the characterization

of microsatellite tumor instability

If at least 2 of the 5 microsatellites are unstable, the
tumor phenotype is “MSI-high” or dMMR

| Immunohistochemical testing: Tumor tissue
can be checked for expression of DNA
mismatch repair protein MLH1, MSH2,
MSH6 or PMST.

' Loss of expression indicates that the

corresponding gene is not being appropriately

expressed and suggests the existence of a
mutation or epigenetic silencing
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MSI: loss of MLH1 in
tumor cells




Immunohistochemistry
Stable tumour (MSS): 4 MMR proteins expressed




Immunohistochemistry
Instable tumour(MSIl): extinction of MMR proteins
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How to test MSI-status ?

e IHC of MLH1, MSH2, MSH6, PMS2
expression

* Molecular testing of microsatellites mutation

* Both



MSI-H In hereditary tumours only ?7?

* Yes (Hereditary non-polyposis colorectal
cancer)

* No



Lynch syndrome CRC |

radic CRC
(CIMP positive)

MMR gene inactivation

& imutations in

Germline mutations
MR genes

MLH1
hypermethylation

+

Second hit (mulations,
deletions, methylation)

L

Wm mutations
n genes with codi
“microsatellite 5=

K-ras mutation methylation

Other

p-catenin mutation mutations

al

BRAF mutation

Boland, Goel 2010




Microsatellite instability context

MSI and hMLH1 loss

Elderly patient

Young patient

Sporadic cancer (15%) : Lynch syndrome (2%)
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MSI-H In hereditary tumours only ?7?

* Yes

* No, mostly sporadic cases



MISMATCH REPAIR DEFICIENCY ACROSS CANCERS

- Mismatch repair deficiency across 12,019 tumours.
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Who should be tested for MSI

All Gl patients
Selected patients
At time of diagnosis

After failure of 1-2 lines



undifferentiated, signet-
ring cell, mucinous
carcinomas

MSI CRC: |mmunogen|c tumour

Molecular grading
(MSI-status)

¥

undifferentiated, signet-
ring cell, mucinous
carcinomas
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Amplifications: 2,5%
Mutations: 1,9%

ALK/ROS/NTRK1,2,3 Fusion
(<1%)

FGFR Amplification
(<1%)

BRCA2 mutation

Rankin Oncologist 2016



CMS2 — Canonical 37%
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Who should be tested for MSI

All Gl patients
Selected patients: RT, mucinous, BRAF mut
At time of diagnosis

After failure of 1-2 lines



Chemotherapy in MSI-H
patients



VOLUME 28 NUMBER 20 JULY 10 2010

JOURNAL OF CLINICAL ONCOLOGY 1027 patients included in trials

demonstrating the effect of FU in

adjuvant settings

Defective Mismatch Repair As a Predictive Marker for Lack
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Defective Mismatch Repair As a Predictive Marker for Lack
of Efficacy of Fluorouracil-Based Adjuvant Therapy in

Colon Cancer
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Pembrolizumab in MSI-H CRC



Anti-PD1 in CRC

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

PD-1 Blockade in Tumors
with Mismatch-Repair Deficiency

D.T. Le, J.N. Uram, H. Wang, B.R. Bartlett, H. Kemberling, A.D. Eyring,
A.D. Skora, B.S. Luber, N.S. Azad, D. Laheru, B. Biedrzycki, R.C. Donehower,
A. Zaheer, G.A. Fisher, T.S. Crocenzi, J.. Lee, S.M. Duffy, R.M. Goldberg,
A. de la Chapelle, M. Koshiji, F. Bhaijee, T. Huebner, R.H. Hruban, L.D. Wood,
N. Cuka, D.M. Pardoll, N. Papadopoulos, K.W. Kinzler, S. Zhou, T.C. Cornish,
J.M. Taube, R.A. Anders, J.R. Eshleman, B. Vogelstein, and L.A. Diaz, Jr.

Le et al, NEJM 2015



Best Radiographic Response

% Change from Baseline SLD

Le et al, ASCO 2016

MSI vs MSS

B MMR-proficient CRC
B MMR-deficient CRC

100+

Percent survival
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0S: emovs NR

Overall Survival

MMR-deficient
/(mOS-Notnlchod)
MMR-proficlent
/ (mOS « 5.98 mos)
%
0 3 6 9 12 15 18 21 24 27 30
Time



FDA approval pembrolizumab
MSI tumors

FDA News Release

FDA approves first cancer treatment for any solid
tumor with a specific genetic feature
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Pembrolizumab Approved for MSI-H or Mismatch Repair Deficient Tumors
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Table 25: Response by Tumor Type
Objective response rate DOR range
N n{%) 95% CI (months)
CRC a0 32 (36%) (26%, 46%) {16+ 2274}
Non-CRC 50 27 (46%) {33%, 59%) (1.9+, 22 1¢)
¢ + +
Bilary cancer 1 3(21%) (6%, 61%) (11.4+, 19 6+)
Gastnc or GE junciion cancer 4 5 (56%) (21%, B%) (5.8+ 22 14}
Pancreatic cancer i 5(83%) (5%, 100%) 26+ 524
Breast cances 2 PR, PR (7.6,15.9)
Frostate cancer 2 FR, S0 98¢
| cancer | 182+
Sarcoma | PD
Thyrowd cancer 1 NE
Retroperitoned a0enocaronoma 1 PR T5¢
Small cel lung cancer | CR B9+
Renal ced cancer 1 PD
CR = complete response
PR = partal regponse
SD = slabde disease
PD = progressive deease
NE = not evaluable

Pembrolizumab Approved for MSI-H or Mismatch Repair Deficient Tumors

Packapge Insert




Nivolumab in CRC



Nivolumab * Ipilimumab in Treatment of Patients
With Metastatic Colorectal Cancer With and Without
High Microsatellite Instability:
CheckMate 142 Interim Results

Michael Overman,’ Scott Kopetz,' Ray McDermott,2 Joseph Leach,3 Sara Lonardi
Heinz-Josef Lenz,® Michael Morse,® Jayesh Desai,” Andrew Hill @ Michael Axelson,®
RebeccaA. Moss,® Chen-Sheng Lin,® Monica Goldberg,® Thierry Andre™®

'MD Anderson Cancer Center, Houston, TX, USA; 28t Vincent's University Hospital, Dublin, Ireland; *Allina Health System,
Minneapolis, MN, USA:; “Istituto Oncologico Veneto IOV-IRCSS, Padova, Italy; "USC Norris Comprehensive Cancer Center,
Los Angeles, CA, USA; 6Duke University Office of Research Administration, Durham, NC, USA:; “Royal Melbourne Hospital,
Victoria, Australia; éTasman Oncology Research Pty Ltd, Southport, Queensland, Australia; °Bristol-Myers Squibb, Princeton,
NJ, USA; "®Hopital Saint Antoine, Paris, France

resereo s ASCO ANNUAL MEETING 16
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Presented By Michael Overman at 2016 ASCO Annual Meeting



Best Reduction in Target Lesion Size
in Patients With MSI-H

Nivolumab 3 mg/kg +

Nivolumab 3 mg/kg

100 A 100 - o
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Nivolumab + Ipilimumab
MS|

ORR, n (%)° 12 (25.) 9(333)
(R 0 0
$D 14 (29.8%) 14 (51.9%)
PD 17 (36.2%) 3 (11.1%)

ND/NR 4 (85%) 1 (3.7%)



Investigator-Assessed PFS in Patients With MSI-H

Nivolumab = Ipilimumab in Metastatic CRC

Nivolumab Nivolumab 3 mg/kg +

3 mg/kg Ipilimumab 1 mg/kg
(n=70) (n = 30)
1004 PFSrate, % (95% Cl)
— %0 6mo 45.9(29.8,60.7) 66.6 (45.5, 81.1)
o 9mo 45.9(29.8,60.7) NE
i 80- 12 mo 45.9(29.8,60.7) NE
-
7@ 70 Median PFS, mo (95% Cl) 5.3 (1.5, NE) NE (3.4, NE)
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D 20
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0 3 6 9 12 15 18 21
No. at Risk Months
Nivolumab 70 19 13 13 9 5 1 0
Nivolumab+ 30 21 7 0 0 0 0 0

16

NE = not estimable

Presented By Michael Overman at 2016 ASCO Annual Meeting



OS in Patients With MSI-H

Nivolumab % Ipilimumab in Metastatic CRC

Nivolumab Nivolumab 3 mgl/kg +
3 mg/kg Ipilimumab 1 mg/kg
(n=70) (n=30)

OS rate, % (95% Cl)
6 mo 75.0 (58.5, 85.7) 85.1 (65.0, 94.2)
9 mo 65.6 (48.0, 78.6) 85.1(65.0, 94.2)
12 mo 65.6 (48.0, 78.6) NE
Median OS, mo (95% Cl) 17.1 (8.6, NE) NE (NE, NE)

D
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Overall Survival
(% of patients)
N W B O
©c 0 O o

-
o

o

o 3 & 9 12 15 18 27
No. at Risk Months
Nivolumab 70 34 24 21 20 12 5 0

30 26 21 4 0 0 0 0
NE = not estimable 17

Presented By Michael Overman at 2016 ASCO Annual Meeting



Can we use immunetherapy in MSS?

* Yes
N\ [¢)

* Yes for combination 10.



Author Drug

eefa MSSCRC ~ Pembrolizumah 18 It
Ovemanetal ~ MSSCRC  Nvolumab + piimumab 20 o
Chngetdl  Refractory CRC ~ Tremelmumab 4 i
lopialan efal - Refractory CRC ~ Nivolumab 19 s
Ineffective In MSS tumors P

Crverman ed al, J. Clin. Oneal. 201634:3501.
Chung etal, J Clin Oncol. 2010 Jul 20; 28(21):3285-50.
Topallan et al, N. Engl. J. Med. 2012,36622443-2254..




Cobimetinib + Atezolizumab
COTEZO TRIAL

Cobimetinib +
atezolizumakb
n=180

Unresectable n=360
mCRC patients

Treatment to
Received at

_ continue
least w Falsl Atezolizumab " £
2 regimens in o n=50 until loss o
metastatic clinical
setting (not benefit

including
maintenance)

Regorafenib
n=30

Stratified by tumor extended RAS status and time since diagnosis of
first metastasis
MSEI-H capped at approximately 5%

At least 180 patients with extended RAS-mutant tumors to be
enrolled




Effect of MEK-I on T-cells and TME

* MEKIi: intratumoral T cell accumulation + MHC Class | upregulation

* MEK inhibition and anti-PDL1 are synergistic in xenograft models

CD8*T cell

per
0.04+

Class |} Tumour volume (mm?3)

Antigen
presenta
tion

T CELL
activation

15000 1 3000 -

% Control
 Anti-PDL1

= MEKi (38963)
-+ MEKi + anti-PDL1

0.034

0.024

Increased potential for anti-PD(L)1

Bendell et al, ASCO 2016;
Ebert et al. Immunity 2016



Cobimetinib + Atezolizumab

All CRC
pts
N=20 N=23
100 -
ORR 20% 17% £ ol st
T o — PRICR!
CR 0 0 5 2 & Discontrusdateznizumab
a) a4 A New ksien
PR 20% 17%
28l
SD 20% 22% %2
E &2
PD 50% 52% 369
Ehso:
NE 10% 9% 5 o
i 2
mPFS (m) 2.3 2.3 G o]
(1.8-9.5) (1.8-9.5)
mOS (m) NE NE D123 45 BT IIMHNNBUBETEED D 2

Time on Study (mo)

*Condmmedpes RECIST v1 1. CR completeresponss; PD, progressive disesse: PR partal responss S0, shible dissase
Eficacy-evaluable patients 2patants missieg o Unevaluzbie are nctinghaded. Datacutoft Fetruany 12 216

(6.5-NE) (6.5-NE)

Bendell J et al. Proc ASCO 2016




COBIMETINIB + ATEZOLIZUMAB IN MCRC '

~ 108 Bast rasponse M8 status™©
E. B Fartial respanse 5 M35
E B Siable dissass L MSlhow
'i B Frogressve disesse  H M3l-high
ORR 7 (8% . B T
w : SeEgisgMsL
D o 5 |EARARTIRARERRRRARE AN
PR T8% 3
3D 19 (23%) E
DCR 26/(31%) "é al
FD 51(61%) &
E -1100 4

+ T patients (8% [95% CI. 3, 16]) experienced PR (confirmed per RECIST v1.1)
~ 4 patients had M3S and 1 patient had MSI-low mCRC; the remaining 2 had unknown M3| status®

+ The DCR was 31% (DCR defined as PR + SD 2 6 weeks)

Bended &t al, ASCO Gl 2018



COBIMETINIB + ATEZOLIZUMAB IN MCRC
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Can we use immunetherapy in MSS?

* Yes
N\ [¢)

* Yes for combination 10.



Other potential targets



Amplifications: 2,5%
Mutations: 1,9%

\ 4

anti-EGFR resistance ?

Raghac ASCO 2016

¥

anti-HER2
Targeted therapies
?
Trastuzumab + lapatinib

(HERACLES)
Trastuzumab + pertuzumab

Sartore-Bianchi Lancet Oncol 2016
Hurwitz ASCO GI 2016

SPECTAcolor: Folprecht ESMO 2016, abst 4580
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100

PFS - 209/3 line
on anti-EGFR/based therapy

501

Percent survival

HER2amp 2.9 mos
HER2NA 9.3 mos
P <0.001

HER2amp

-

50
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Trastuzumab/Lapatinib

Responses by HER2 IHC Score

Waterfall plot Spaghetti plot
(best % tumor shrinkage) (tumor shrinkage frend)
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Conclusion

 Testing for MSI: timing and patient selection
should be based on available resources and
facilities

* MSI-H CRC: Pembro/nivo in previously
treated patients

* MSI-H tumours: Pembro in previously treated
patients



Conclusion

* One size does not fit all

* |f you pick the target, use the right tool

* Immunotherapy in MSI-H tumours Is an
example



Thank you




