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Esophageal Cancer : Statistics, Risk Factors

» The American Cancer Society estimates * Age, Gender
17290 Esophageal cancer in the US for 2018 « GERD
— 13,480 in men and 3,810 in women  Barrett’s Esophagus
— 15,850 deaths from esophageal cancer o Tobacco and ETOH
(12,850 in men and 3,000 in women) « Obesity
« Esophageal cancer is more common among e Diet

men than among women. The lifetime risk of
esophageal cancer in the United States is about
1in 132 in men and about 1 in 455 in women

* Achalasia
» Tylosis
 HPV (Asia, South America)
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Gastric Cancer In the US: STATS, Risk

« The ACS estimates 26240 Gastric cancer in * Age, Gender

the United States for 2018 « H. Pylori
— 16,520 in men and 9,720 in women e Tobacco Use
» About 10,800 people will die of Gastric e Obesity
cancer

e Pernicious Anemia
 Inherited Syndromes

» Hereditary Diffuse Gastric Syndrome
— HNPCC/ Lynch Synd.
— FAP Syndrome
— BRCAL/BRCA2
— Li-Fraumeni syndrome
— Peutz-Jeghers syndrome (PJS)

o The risk that a man will develop Gastric
cancer in their lifetime is about 1 in 95. For
women the chance is about 1 in 154



Gastro-Esophageal Oncogenesis and Biomarkers

Co

Junction

CIN
* Intestinal histology
= TP53 mutation
* RTK-RAS activation

GS

b Cardia

Mutation

Oncogenes: KFAS, PIKICA, CTNEBT,
MRGY, ERBE3, ERBBY, RHOA

TEls: TPS3, COMYT, ARD1A, BCOR
FATd, RNFA3, MUCE

EBV
» PIK3CA mutation
s PO-L 1/2 overaxpression
* EBV-CIMF
= COKNZA silencing
* Immune cell signalling

miRNA

Oncomifis: mifi21, mif2ts, mil3ob,
miR3EE, miR200, miRE0
TS miRs: mMIR3T5, mIR4AE, miR204, mIAZSc

MSI
* Hypermutation
* Gastric-CIMP
* ALHT silencing
* Mitotic pathways

» Diffuse histology

* COHT, RHOA mutations
s CLONTE-ARHGAP fusion
* Cell adhesion

Al splicing

COdd variaris, ZAK kinase,
PPETRTE-5TARDY read-through transcription)

sCNA

Mips: HERMERBBZ, FGFRI, EGFR, MET, KRAS
NRAS, VEGFA, COND1, CCNET, COKE, GATA4,
KLFS, 0CT!

Dala: WWOX1, RBT, PARKZ, FHIT, COKNIAE
POEZD. mir-101a

Gene fusion

RAF tusions, CO44-SLC1AZ,
CLONTE-ARKNGAFDS, ROST fusions

mANA

Epigenstics

Sublypes: CINMSVGSERY,

GINTIG-DIF, Pra‘MasanMatal

Prognosts: G-gene risk score, Stage || prognosis
wgnature

Pathways: AMPEHNFL WS,

acquired chsplatin resistance signature

DMA matnylation: COMY, RUINXS, p16, BLHT,
PLAZGZA, SULFZ, BMPY, CINP phenotype




Gastro-Esophageal carcinoma : Biomarkers

« Somatic Mutations are highly seen in —— —
GE presenting as truncated proteins oo

 Increased Lymphocyte infiltration in
the tissue

e Checkpoint Ligand strongly
expressed: PD1, PDL-1, LAG-3 and
CTLA-4




Gastric

carcinoma Pathogenesis : How do we get there?

High sall |
consumption || Smoking

H pylori

Normal epithalia

Haost factors and acquired
molecular events

Weatern

ADHIC
EPHX1
IFNGR2
ILé
SuULTIAY

|
sessssssssssssssssssssssssnsnnssnsn CpG mathylation (o165, MGMT, MLHT, RUNXS) |.

Gene
polymarphisms

Eastern

ALDHZ
CMA
CYP1gAT
DRO2
ERBBE2

Atrophic gasiritis

Antloxidants |

Intestinal metaplasia

Immune Reactive

regponse | CXYQEn

species

!Inrlammnﬁnn

Genetic instability
D15187 instability
Telomere reduction

APC mutation
P53 mutation
Kras mutation

Low
acidity

Cox2
oVareIprassion

Dysplasia

| MLH1, COX2 methylation

ErbB2 amplification

P53 mutationL.OH
Reduced p27 expression

Telomerase activathon
TERT expréssion

CD44 aberrant ranscripls
Cyelin E ovaraxprassion

Py

Adenocarcinoma




Current Status of GE Cancers : AdenoCa.
NCCN Guidelines 2018

Stage HIph
Adenocarcinoma —* | (locaregional|—+
disease|

* Muttidisciplinary
svaluation’

» Consider entertc feeding
fube (jejunostomy
fube preferred] or PEG
fube"for preaperative
nutriional support

» Laparoscopy (optional)
ifno evidence of M
disease and tumor is
at esophagogastric

junction (EGJ)

y

Wedically fitfor surgery® ———— See FSOPH-12

Non surgicalcandidte! ——— See ESOPHAT

Narional

Recommendations

Comprehensive NCCN Guidelines Version 2.2018

NCCN g%

Network®

Esophageal and Esophagogastric Junction Cancers

PRINCIPLES OF SYSTEMIC THERAPY

Preoperative Chemoradiation
(Infusional fluorouracil can be replaced with capecitabine)

Preferred Regimens
+ Paclitaxel and carboplatin category 1)!

* Fluorouracil® and oxaliplatin (category 1)2'3

Other Recomended Regimens
* Fluorouracil and cisplatin (category 1?-5

+ Irinotecan and cisplatin (category 2B)
* Paclitaxel and fluoropyrimidine
(fluorouracil or capecitabine) (category 2B)7

Definitive Chemoradiation
Infusional fluorouracil can be replaced with capecitabine

Preferred Regimens
+ Fluorouracil and cisplatin (category 1)
+ Fluorouracil® and oxaliplatin (category 1

}2.3
+ Paclitaxel and carboplatin’

Other Recomended Regimens

+ Cisplatin with docetaxel or paclitaxel 1214

+ Irinotecan and cisplatin (category 2B)°

+ Paclitaxel and fluoropyrimidine
(fluorouracil or capecitabine) (category 2B)7

Perioperative Chemotherapy
(Only for adenocarcinoma of the thoracic esophagus or EGJ)

(3 cycles preoperative and 3 cycle postoperative)

Postoperative Chemoradiation

Preferred Regimens

* Fluoropyrimidine and oxaliplatin®

* Fluorouracil, leucovorin, oxaliplatin, and docetaxel (FLOT)®
(category 1)°

+ Fluoropyrimidine (infusional fluorouracil® or capecitabineg
before and after fluoropyrimidine-based chemoradiation’

Postoperative Chemotherapy

+ Capecitabine and omliplmind’16

* Fluorouracil and cisplatin (category 1)°

(2 cycles)
(Only for adenocarcinoma of the thoracic esophagus or EGJ)

» Fluorouracil and cisplatin (category 2B)10

Discussion




Approved Treatment Options for Advanced Esophageal / Gastric Cancers

National National
Comprehensive NCCN Guidelines Version 2.2018 Glidelnes8 .

NCCN i:;:[k Esophageal and Esophagogastric Junction Cancers S—ton NCCN éi;:ﬁpcr:hmm NCCN Guidelines Version 2'201_8 . Table 0T COment
PRINCIPLES OF SYSTEMIC THERAPY . ) L I\fetwnrk“ Esophageal and EsophagogaStrlc Juncuon Cancers Discussion

1 ed e i ate
. Tmsluzumab should be added to ﬂrsl line chemothempy for HERZ overexpressmg |netastat|c adenocarcmoma
See Principles of Pathologic Review and Biomarker Testing [ESOPH-B PRINCIPLES OF SYSTEMIC THERAPY
» Combination with fluoropyrimidine and cisplatin (category 1)77 Systemic Therapy for Unresectable Locally Advanced. Recurrent or Metastatic Disease (where local therapy is not indicated
» Combination with other chemotherapy agents (category 2B)
» Trastuzumab is not recommended for use with anthracyclines
First-Line Therapy
+ Two-drug cytotoxic regimens are preferred because of lower toxicity. .
. Three-:ll?Jg cytoxic m_!,; should be reserved for medically fit ptaylients with good PS and access to frequent toxicity evaluation. ' Depende"t LT ﬂlelﬁp}' and P§

Preferred Regimens Prefered Regimens
+ Fluoropyrimidine (fluorouracil® or capecitabing) and cisplatin® 21zgfategory 1) + Ramucirumab and paclimxel for adenocarcinoma

+ Fluoropyrimidine {fluorouracil® or capecitabine) and oxaliplatin'® . | . 1
Other Recomended Redimens (category 1 for EGJ adenocarcinoma; category 2A for esophageal adenocarcinomal

3,
+ Paclitaxel with usplatm o ':zxrboplatinz“'26 + Docetaxel (category 1)
+ Docetaxel with cwsg\alln + Paclitaxel (category 1}33’34'43
: EI;,J:;::, ;;);rligr:w‘iginez 2930 (fluorouracil? or capecitabine) + inotecan categary 1}4345
+ Paclitaxel % + Fluorouracil®® and irinotecan®4748
+ Fluorouracil®® and irinotecan®® + Pembrolizumah
* DCF modifications - » For second-ine or subsequent therapy for MSIH or dMMR tumors**?
» Docetaxel, cisplatin, and fluorouracil®

» Docetaxel, oxaliplatin, and fluorouracil®’ Other Recomended Regimens

» Docetaxel, carboplatin, and fluorouracil {category 2B} + Ramucirumab for adenocarcinoma (category 1 for EGJ adenocarcinoma; category 2A for esophageal adenocarcioma)®®
+ ECF (epirubicin, cisplatin, and fluorouracil) (category 2B)* +[rinat d cisplatinZ2E.
+ ECF modifications (category IB)‘W!“ ¢ Fr'"mheci!“ an bmp atin

» Epirubicin, oxaliplatin, and fluorouracil e IOIIIIJIITIE " .

» Epirubicin, cisplatin, and capecitabine + For third-Jine or subsequent therapy for PD.L1 positive esophageal and EGJ adenocarcinoma’s?

» Epirubicin, oxaliplatin, and capecitabine + Docetaxel and irinotecan (category 28]
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||
ff"\.
FLOT4 Study Design Ermmm
HELFEN. FORSCHEN. INFORMIEREN.

Randomized, multicenter, investigator-initiated, phase Il/lll study

S
/ Gastric canceror \ ;
adenocarcinoma of A
the gastro-esophageal (| T
junction type I-1lI ; FLOT: docetaxel 50mg/m2, d1; 5-FU 2600 mg/m?, d;
; IVIedicaIIy e I R Li,lgc‘?:eoer}l(r; 200 mg/m?, d1; oxaliplatin 85 mg/m?, d1, every
technically operable g
cT2-4/cN-any/cMO0 or T n=716
K cT-any/cN+/cMO / cl) ECF/ECX x3 - RESECTION - ECF/ECX x3
N

- s : ) ECF/ECX: Epirubicin 50 mg/m2, d1; cisplatin 60 mg/m?,
Stratification: ECOG (0 or 1 vs. 2), location of primary (GEJ type | d1: 5-FU 200 mg/m? (or capecitabine 1250 mg/m? p.o

vs. type II/lll vs. stomach), age (< 60 vs. 60-69 vs. =270 years) and

divided into two doses d1-d21), every three weeks
nodal status (cN+ vs. cN-).



FLOT4: Overall Survival

ECF/ECX FLOT

mOS 35 months 50
2 months
g —[2746]  [38-ng]
£
Ei HR 0.77 [0.63 - 0.94]
- p=0.012 (log rank)

OSrate* ECF/ECX FLOT

2y 59%

68%

36 48 : 3y 48%

Overall survival (months) 57%

Arm (as randomized) ECF/ECX —— — FLOT ﬂy'ojec'fed OS rates 36%
45%

ECF/ECX
FLOT




Gastro-esophageal CA Current Status: Biomarkers/ Target Rx

[Immunotherapy |

_L Irinotecan
PD-L1

}-—-«-«—- Resistance
—I Improved Benefit




Gastro-esophageal CA Current Status: Biomarkers/ Combination Target Rx

« ERB/Heur-2 inhibition-> PDL-1
Inhibition - Optimize ImmunoRXx

L 2 I  VEGF-> may expert Immune supressive

a L
~ 7™,
L\ RAMUCIRUMAE (‘) Onartuzumab
4 b
/
/
!‘ l"
< ~

effect through tissue remodeling and
fibrosis—> preventing immune
infiltration Into tumors

» Epigenetic > DNA methylation and
histone modification may lead regulation
of immune checkpoints and tumor
antigen expression

CCR New Strategies

Wang et Al: Clin. Cancer research 2016



Immunotherapy in GE cancers : Challenges and Future

~
aN

—
X~

N

Role of Biomarkers and What constitutes PD-L1 positive staining?
Resistance : How does resistance develop, Can we overcome the process?
Can Immunotherapy be combined with chemotherapy for GE cancers?

Can immunotherapy be combined to improve the likelihood of response?



Immunological “Wheel” Depicting Three “Immune Contextures” in Tumors

Immature DC
Mature DC
® Tcell

& M1 Mo
&2 M2 Mo

TLS - tertiary lymphoid structures

Immune neglected .
/ht “05\
€rmediate Pro9

Becht E et al. Curr Opin Immunol. 2016;39:7-13.



Immunological “Wheel” Depicting Three “Immune Contextures” in Tumors

Lack of TLS Abundant TLS
Abundant immature associated with

DCs and mature DC
lymphocytes, | /S8 Abundant CTLs and

Abundant M2 (S ST oD ||\ @nes M1 Macrophages
Macrophages = s R, ‘ IFN-y and CXCL13
IL-1, IL-6, TNF-a, T = '

PD-L1 and PD-L2

expression

" \ Immature DC

3%~ Mature DC
@ Tcell
= M1 Mo Immune neglected .
\
&2 M2 MO o progﬂos
TLS - tertiary lymphoid structures Mmediate
Becht E et al. Curr Opin Immunol. 2016;39:7-13. LaCk Of TLS, DCS and CTLS,

Lack of cytokines



Activation/priming of T cells

mAb against PD-1, PD-L1, CTLA-4 AL o Migration of activated
L2 "/ 4 JEET="N T cells to the tumor via

IL-12 o e blood vessels
Agonists for CD137, OX40, CD27 ‘ o gt

Presentation of tumor-
associated antigens
by APC

Vaccines

[FN-a

GM-CSF I XAy . Infiltration of T cells into
St st W | the tumor

mAb against
VEGF/VEGFR

Release of
tumor-associated antigens o 4
Chemotherapy - ol YR Y Recognition and killing of
Radiotherapy PN 2 tumor cells
Targeted therapy : ' mAb against PD-1, PD-L1,
IDO, LAG-3

Moehler M et al. Eur J Cancer. 2016;59:160-170.




Targeting Checkpoints as an Approach
to Cancer Therapy

Select Agents Targeting NK Cells Select Agents Targeting T Cells
(Innate Immunity) (Adaptive Immunity)

MOXR0916 Tremelimumab

Ipilimumab
CTLA-4 ./

Lirilumab

@ iR cp28
b 2

TRX518 A0 \ o PD-1 Nivolumab
\ -— s Pembrolizumab

GITR e Durvalumab
- TIM-3

Urelumab —@ cpi137 L :tezlolizu:ah
% - veluma

/. £o2z ; VISTA
¥ HVEM =
Varlilumab LAG3 @—

Adapted from Pardoll et al.? Adapted from Mellman et al and Pardaoll et al.&#

BMS-986016

Blocking agents Stimulating agents

CTLA-4d=cytotoxic T-lymphocyte antigen-4; GITR=glucocorticoid-induced TNFR family related gene; KIR=killer-cell immunoglobulin-like receptor; LAG-
3=lymphocyte-activation gene-3; NK=natural killer; PD-1=programmed death-1; PD-L1=programmed death ligand-1.
1. Pardoll DM. Nat Rev Cancer. 2012,12(4):252-264. 2. Mellman | et al. Nature. 2011;480(7378):480-489. 3. Clinicaltrials.gov.




PD-L1 Expression IHC

» PD-L1 expression in gastric cancer is determined by combined positive score (CPS)

No. of PD-L1 staining cells (tumor cells, lymphocytes, macrophages)
CPS = e x 100
Total No. viable tumor cells

. A specimen is considered to have positive PD-L1 expression if CPS >1

PD-L1-
negative

PD-L1-
positive

. " . T . " - .
- |mmune Cells L
\ . 3 35 '
15 > . : r R Tumor Cells

S e




Biomarkers To Predict Response
To Immunotherapy

MSI, MMRg

I[HC, PCR NGS

Interferon-gamma expression signature?
Tumor Infiltrating Lymphocytes?
Qualification of Mutation/Neoantigen?

*Currently under FDA

examinations



Phase Il multicenter, open-label trial of pembrolizumab as monotherapy in three
different treatment-refractory patient populations

N=83
n=28
dMMR CRC
n=25 Pembrolizumab
pPMMR CRC 10 mg/kg Q2W
dMMR non-CRC n=30

e Primary Outcome Measures: irPFS*T, irORRT (using irRC)
» Secondary Outcome Measures: OS, irPFS/PFS (using irRC and RECIST 1.1), ORR, IRAEs, MSI and
treatment response, markers of MSI status

« dMMR and pMMR CRC groups had received a median of 3 and 4 prior
treatment regimens, respectively

1. Clinicaltrials.gov. NCT01876511. 2. Le DT et al. Oral presentation at ASCO 2016. TPS3631.



Phase I/11 open-label study of nivolumab and nivolumab plus ipilimumab in
recurrent and metastatic colon cancer : MSI-H Metastatic Colorectal Cancer

Key Inclusion Criteria

* 2nd-line, recurrent/
mCRC

« 2] prior treatment for
metastatic disease

e MSI-H*

« 2] target lesion

« ECOG PS: 0-1

Expansion

* Primary Outcome Measures: Investigator-assessed ORR by RECIST 1.1 in MSI-H patients
Secondary Outcome Measure: Independent radiology review committee-assessed ORR

« 86% and 93% of patients in the Nivo mono and Nivo + Ipi groups had =2 prior therapy lines, respectively

*Confirmed by 230% of marker with instability by PCR, or by loss of 21 marker by immunohistochemistry. TFollowed by nivo 3 mg/kg Q2W thereafter.
1. Clinicaltrials.gov. NCT02060188. 2. Overman M et al. Oral presentation at ASCO 2016. 3501.

21



MSI-high tumours are responsive to PD-1 inhibitors

Pembrolizumab
(KEYNOTE 016, phase I1)

S
< 100
E 125 . QO MMR-proficient CRC
- — -
ﬁ 100 MMR-proficient CRC 0 MMR-deficient CRC
£ 75 MMR-deficient CRC = 50
& SOV 3
—~ 25 a @
2 X 0 ¥=T; 4‘{; 5 No] 0
S 25 F 365 730 g
b _50 ------------- ~e——ee G ——= e — = t
(&) -50
a)
2 -75 o>
T  -100 =
=
O -125 & 100

*Lynch Syndrome (yes/no/unknown): MMR-
deficient CRC = 54/7/39; MMR-proficient CRC
=0/100/0 1. Le et al. ASCO 2016;



MSI-high tumours are responsive to PD-1 inhibitors

Nivolumab =% ipilimumab

CheckMate-142, Phase 11 Nivolumab 3mg/kg

Nivolumab 3mg/kg + ipilimumab 1mg/kg

o 100 —— Off treatment 100 —— Off treatment

_‘_5 75 —— Nivolumab treatment ongoing 75 Nivolumab + ipilimumab

[ E S treatment ongoing

@ 50 Y CR or PR o S 50 !

- 25 = o 25 Y CR or PR

E o < 0

2SO 25 ¢

o 25 PRl A\ e —— SRS

% _50 e N

2 B -75

o -100

~100 0612182430364248546066 727884
0612182430364248546066 727884 Time (weeks)
Time (weeks) <
100 % O % change £ 100

Eg 5 truncated to s 75
= 100% = % 50 0 . . :
- & 50 . . . 5D 81% of patients with reduction
TR 56% of patients with reduction S 8 25 | Fmm e -
S =25 | it — —— === — e S~ %o
o c 3 =
s0s5 0 T < o5
% S o5 - o~ i
ot el =il % S 50
58 50 ™ @ § 75 *
S o 8100 -5

~100
*Lynch Syndrome (yes/no/unknown): MMR-
deficient CRC = 54/7/39; MMR-proficient CRC

1.0verman et al. ASCO 2016
=0/100/0



Immunotherapy

Immunotherapy in Gastric CA

Author

Efficacy

Nivolumab

Kang 2017

mOS: 5.3 (nivo) vs 4.1 mo (placebo)
HR, 0.63; £<0.0001

Nivolumab +
ipilimumab

Janjigian 2016

mOS: 6.9 mo (nivo 1 mg/kg + ipi 3 mg/kg)
4.8 mo (nivo 3 mg/kg + ipi 1 mg/kg)
5.0 mo (nivo 3 mg/kg)

Tremelimumab

2

Ralph 2010

1 PR >30 mo

Atezolizumab

Expansion

Tabernero
2013

1 pt had TTP of 9.8 mo

Durvalumab

Dose-
expansion

Segal 2014

2 PRs and 12-week DCR of 259,

Pembrolizumab

1b

012)

(KEYNOTE-

Muro 2016

ORR=229,
539% of pts had reduction in size of target
lesions Median duration of response=40 wks




Immunotherapy in Esophagus CA
PD-L1 and PD-L2 staining is prognostic

Change from baseline, %

Both Negative (n = 15)

Time, weeks

P

Nivolumab 5o

PR
R

All Squarmous Cell Ca

:
E
:
&
E
:

Both Positive (n =10)

500 1000 1500 2000 (Day)
Days after Surgery

Change in tazget beshon from baseline [%)




KEYNOTE-059 (NCT02335411): Phase 2 Multicohort Study of Pembrolizumab
for G/GEJ Adenocarcinoma

Conort 1 Patisnis Pemprolizuman: >
22 prior lines of — 200 mg Q3W
chemotherapy :
Uit Tos Follow-up for
24 months, ;
Pembrolizumab 200 mg Q3W. + or until survival by
Cohort 2 Patients cisplatin 80 mg/m2 Q3W. + progression, telephone
» No prior therapy 5-FU 800 mg/m2 Q3W. or. FENATE ' ur_ltll death,
citabine 12000 mg/m? BID Q3W? toxicity, or withdrawal,
or study end

other reason

Cohort 3 Patients
* No prior therapy —— emprolizuman; —_—
s PD-L1 positive 20]0) mg @3\,

Response assessment by RECIST v1.1: first scan at 9 weeks after cycle 1, every 6 weeks for 1st year,
followed by every 9 weeks

aCapecitabine was administered only in Japan



KEYNOTE-059 (NCT02335411): Phase 2 Multicohort Study of Pembrolizumab
for G/GEJ Adenocarcinoma

Cohort 1 Patients

Pemprolizuman
22 prior lines of — 2D‘DJmJCJ O3W. . “
chemotherapy :
Uit Tos Follow-up for
: 24 months, ;
Pembrolizumab 200 mg Q3W. + or until survival by
Cohort 2 Patients cisplatin 80 mg/m2 Q3W. + progression, telephone
» No prior therapy 5-FU 800 mg/m2 Q3W. or. FENATE ' ur_ltll death,
citabine 12000 mg/m? BID Q3W? toxicity, or withdrawal,

or study end

other reason

Cohort 3 Patients
* No prior therapy —— emprolizuman; —_—
s PD-L1 positive 20]0) mg @3\,

Response assessment by RECIST v1.1: first scan at 9 weeks after cycle 1, every 6 weeks for 1st year,
followed by every 9 weeks

aCapecitabine was administered only in Japan



KEYNOTE-059 (NCT02335411): Phase 2 Multicohort Study of Pembrolizumab

it chag oo sl i s ofonge et e et

i}
b

L'}
i

& i
g

PRESENTED AT. 2013 ASCO

BNNUAL MEETING

HI"“““WINJMmmmuu.

for G/GEJ Adenocarcinoma
. CONCLUSION

e L Pembrolizumab monotherapy showed encouraging efficacy
and manageable safety after >2 prior lines of therapy

— Overall objective response rate (ORR) was 11.2%
and 15.5% in 143 PD-L1-positive patients

=
= == . — ORR was higher in patients with PD-L1-positive
= tumors, but responses were also observed in patients
with PD-L1-negative tumors

1 4 &6 B 1012 M 1618 N R
Time Since First Dose, mo

* Pembrolizumab plus 5-FU & cisplatin showed manageable
Fuchs G et al. JAMA Oncol. 2018 May 10;4(5) safety and encouraging antitumor activity as first-line
therapy
. (ORR was 60% and 68.8% in PD-L1-positive patients)




Response in All Patients and by PD-L1 Expression

All Patients PD-L1 Positive PD-L1 Negative
N =25 n=16 n=23
n % (95% CI°) n % (95% CI®)  n % (95% CIb)
ORR 15 60(39-79) 11 69 (41-89) 3 38 (9-76)
DCR¢® 20 80(59-93) 13 81 (54-96) 6 75 (35-9)
CR 1 4 (0-20) 0 0 (0-21) 1 13 (0-53)
PR 14 56 (35-76) 11 69 (41-89) 2 25 (3-65)

Data cutoff: Jan 16, 2017
a0nly confirmed responses were included

bBased on binomial exact confidence interval method
¢cCR+PR+SD=2 months



Maximum Percentage Change From Baseline in
Target Lesion Size?

Patients with reduction, %
120-

100-
80-
60+
40

4 R

All patients 42 .4
PD-L1 positive 47.3
PD-L1 negative 36.7

Change From Baseline (%)

B PD-L1 positive
-601 B PD-L1 negative
-80{ M PD-L1 expression unknown

-100- \ /
Data cutoff: Jan 16, 2017

a0Only patients with measurable disease per RECIST v1.1 by central review at baseline
and at least 1 postbaseline tumor assessment were included (n = 223)




Treatment Exposure? and Duration of Response

N
<)
™
I -
Tn/ I O ) Median DOR (95% CI), months
S | —— Al patients 8.4 (16+°10 17.3+)
- s
% —_—)) PD-L1 positive 16.3 (1.6+t0 17.3+)
- 4 .
& I S — PD-L1 negative 6.9 (2.4 to 7.0+)
- 4
ey
ey
£ 3
| )
% - 4 _)
Y W A CR
D | — APR
A ® Progressive disease
I S — ® Death ;
| - Ongoing pembrolizumab treatment

8 10 12 14 16 18 20 22 24
Time Since First Dose, months
Data cutoff: Jan 16, 2017. 2Patients with measurable disease per RECIST v1.1 by central review at

baseline who had 21 postbaseline assessment (n = 30 ). Bar length indicates time to last imaging
assessment. Pno progressive disease at last disease assessment.

o
N
N
o



Response by Line of Therapy

Response? Third Line (n = 134) Fourth+ Line (n = 125)
% 95% ClI % 95% CI
ORR 16.4 10.6-23.8 6.4 2.8-12.2
DCRP 31.3 23.6-39.9 22.4 15.4-30.7
CR 3-0 0-8-7:5 1.6 0.2-5.7
PR 13.4 8.2-20.4 4.8 1.8-10.2

Data cutoff: Jan 16, 2017

a0nly confirmed rebstonses were included

R+PR+SD=2 months



CHECKMATE 032 : Nivolumab +/- Ipilimumab

in advanced refractory G-E cancers
ASCO 2017

Nivolumab  Ipilimumab in Patients With Checkmate 032 EG Cohort
Advanced/Metastatic Chemotherapy-Refractory

Western patients with advanced/metastatic EG cancer

Gastric, Esophageal! or Gastroesophageal with progression on 21 prior chemotherapy
Junction Cancer; CheckMate 032 Study

N =160

Yelena Y. Janjigian," Patrick A, Ott? Emiiano Calvo,® Joseph W. Kim # Paolo A, Asclerto,”

Nivolumab 3 malka IV Q2W Nivolumab 1 mg/kg + Nivolumab 3 mglkg +
Padmanee Sharma, Katriina Peltola,” Dirk Jaeger® Jefirey Evans® Filippo de Braud ' lan Chau,™ (NIVOQS]g Ipilimumab 3 mgfkg IV Q3WH| [T E] SR LG AVARKL
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CHECKMATE 032 : Nivolumab +/- Ipilimumab in advanced refractory G-E cancers
ASCO 2017

Best Reduction in Target Lesions

Progression-Free Survival

mPFS(95%Cl),  6-month  12-month
months PFSrate, % PFSrate, %

NIVO3 —e— 1.4(1.2,1.5)
O 1.4(1.2,3.8)
NVO3+IPI1 —2A—— 1.6(1.4,2.6)
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PD-L1<1% M PD-L121% [l PD-L1 not evaluable/missing No.at Risk:
HIVO3 50
NIVO1+IPI3 43
NIVO3+IFI1 52

+ Responses were observed regardiess of PD-L1 expression



CHECKMATE 032 : Nivolumab +/- Ipilimumab in advanced refractory G-E cancers

ASCO 2017
CONCLUSION
Overall Survival e Nivolumab tested in heavily pretreated
u S S — patients with both PD-L1-positive and
y B JE—Tyy negative advanced gastric or GEJ cancer,
07 riosrrinnran having an ORR of 14% accompanied with an
0.6 o - e

acceptable safety profile

 PD-L1 positivity (PD-L1 expression above
1%) was associated with improved responses

=
in

o
=
z
3
@
-
]
£
3
]
2
]
2
[

s 2 2 =2 =
=2 = R b

0 9 12 15 18 2 24 7 N 3
Time (Months)
No. at Risk:
Hvo3 59 0 ] 2 ] H 1
" 1"

NIVOT+#IPIT 49
NVOI+IPI1 52




Major phase 3 trials involving targeted immunotherapeutic agents in the advanced/metastatic gastric cancer setting

No. of Treatment arms HE for death (P Primary endpoint comparison (in

patients value) months)

Advanced gastric cancer — first line

Bang et al. 26 (ToGA) C3U/CF + Trastuzumab versus 0.74 (0.0046) 2138 versus 11.1
CX/CF

Advanced gastric cancer — Second line
Fuchs et al. 32 (REGAED) 5 Ramucirumab + BSC versus BEC 0.776 (0.0473) t3 2 versus 3.8

Wilke et al. 33 (RAINBOW) Paclitaxel + Ramucirumab versus 0.81 (0.017y 1 0.6 versus 7.4
Paclitaxel

Advanced gastric cancer — third line
Lietal 34 (Apatimib) Apatinib + BSC versus BEC 0.71(0.0149 1 6.5 versus 4 TPFS: 2.6 versus 1.8

Kang et al. 46 (ONO-4538-12, Nivelumab versus Placebo 0.63 (=0.0001) 13.26 versus 4.14
ATTRACTION-2)




Future Status of Immunotherapy

« Immunotherapy Beyond 3" Line RC

e Combination with Cytotoxic Agents

e Combination with Targeted Therapy : Anti-VEGF, TKI
 Immunotherapy and Radiation

* Role of Immunotherapy in Adjuvant Setting ?

e Combo : Nivo + Ipilimubab



Efficacy of Nivolumab in > 3" line AGC:

Attraction-2
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Pembrolizumab vs paclitaxel for previously treated advanced gastric or gastroesophageal junction
(G/GEJ) cancer: Phase Il KEYNOTE-061 Trial.

KEYNOTE-061
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Ohtsu A et al. J Clin Oncol 34, 2016 (suppl 45; abstr TP5183)




Pembrolizumab vs paclitaxel for previously treated advanced gastric or gastroesophageal junction (G/GEJ)

cancer: Phase III KEYNQOTE-061 Trial.

» Open-label, phase 3 study : Eligible patients were randomized (1:1) to receive
— Pembrolizumab 200 mg Q3 wks for up to 2 years or standard-dose paclitaxel.

— Primary endpoints >0S and PFS in patients with (PD-L1) combined positive score (CPS) of 1 or >.
Safety was assessed in all patients, irrespective of CPS.

» 502 patients were enrolled. Of the 395 patients who had a PD-L1 CPS of 1 or higher
— 196 patients were assigned tp Pembrolizumab Vs 199 patients were assigned to receive paclitaxel.
— Median OS was 9-1 months (95% CI 6-2-10-7) with pembrolizumab Vs 8-3 months with paclitaxel
— (hazard ratio 0-82, one-sided p=0-0421).
— Median progression-free survival was 1-5 months (95% CI 1-4-2-0) with pembrolizumab and 4-1 months
(3-1-4-2) with paclitaxel (HR 1-27, 95% CI 1-03-1-57).
» Conclusion :

— Pembrolizumab did not significantly improve overall survival compared with paclitaxel as second-line
therapy for advanced gastric or Gastro-Esophageal junction cancer with PD-L1 CPS of 1 or higher.

— Pembrolizumab had a better safety profile than paclitaxel
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Phase Il1 Trial : CheckMate 649  Abstract 2018

* APhase Il Randomized Multicenter, open-Label in Pts with Advanced Gastric or GE Junction

» 870 pts aged > 18 years with untreated advanced or metastatic G/GEJ cancer with or without PD-L1 expression
will be randomized :

— Nivo + Ipi (4 doses; followed by Nivo monotherapy) or
— Investigator’s choice of capecitabine/oxaliplatin (XELOX) or FU /leucovorin/oxaliplatin (FOLFOX).
» Tumor tissue for determination of PD-L1 status must be provided from < 6 months before study treatment.

» Pts receiving chemotherapy or radiotherapy for G/GEJ cancer within the last 6 months or pts with suspected
autoimmune disease, uncontrolled medical disorder, or active infection are excluded.

» Primary endpoint is OS in pts with PD-L1+ tumors.

» Secondary endpoints is OS in all pts and progression-free survival and time to symptom deterioration in all pts
and pts with PD-L1+ tumors.

. Moehler M. H., Janjigian Y. Y., Adenis A., Aucoin J. S., Boku N., Chau I., et al. ASCO 2018



Radiation and Immunotherapy

» Radiation therapy interacts with the tumor and immune system
through a variety of mechanisms. ’E
— It promotes the release of tumor neoantigens during
cancer cell death,

— Generates tumor-specific T cells with local as well as _TAA
pOtentiaIIy distant, Systemic effects. irradiation field @

— key molecular signals generated by radiation-induced L
cell death that promote uptake of dying cancer cells by

dendritic

» Antigen cross-presentation and activation of the
inflammasome collectively constitute
immunogenic cell death.

o Complex effects on the tumor
microenvironment = enhanced infiltration of
activated T cells I A

l .f1||,| kT eell inhibition woint inhihitor)
» Trials in solid tumors are investigating the — . ]
strategy of Combining immunostimu|at0ry Ishihara D et al. Cancer Immunol Immunother (2017) 66: 281.

signals with radiation,

tumair cells
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News Release

leah.fogarty @astro.or

Radiation-immunotherapy combination can slow tumor growth for
some patients with metastatic late-stage cancer

Phase II trial finds at least 30 percent of patients experienced favorable response after treatment

SAN DIEGO, September 24, 2017 — A new study involving patients with stage IV cancer finds that
treatment with radiation therapy and immmmotherapy can halt the growth of fumors by stimulating the body's
immune system to attack the cancer. In the phase II trial, patients with end-stage cancer that had spread to the
lungs or liver demonsirated a favorable response to the combined treatment. Between 30 and 60 percent of the
patients, depending on the treatment arm, found that their cancer stopped spreading. Findings will be

presented today at the 59th Anmmal Meeting of the American Society for Radiation Oncology (ASTRO).




Esophageal Adeno/GE junction: Chemo-ImmunoRx with XRT

RT: 50.4 Gy in 1.8 Gy fractions (daily, M-F) *

- T neee Nivohumab g2 weeks ¥ 6.
CCR ***| -

Day -140 1 15 2228 ¥ ¥ 4 N 5 o 66 Weeks 5-8 post-RT

m—

I l |

* Endoscopy + blopsy * Endoscopy ¢ bopsy
= Serum corrélative studies s Sgrum correlotive studies
* PET/CT « PET/CT

Giurciu | et al. J Clin Oncol 36, 2018 (suppl 45; abstr TP5199)
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Gastro Esophageal CA and ImmunoRx  Conclusions

* Management of AGC and GE cancers is an evolving process and shifting the
Paradigm

e PD-1and PD-L1 inhibition has modest activity in GI malignancies
» Hence, Combination Therapy is a reasonable future step

 Patients who respond seem to have durable responses (significantly longer than
typically seen with chemotherapy in the advanced setting)

 Incorporating PD-1 Inhibition in early Stages ( Peop & Post Op) of Gastric/ GE
junction cancers may be a crucial step in enhancing Cure rate in addition to
Surgery

» Ongoing Clinical Trials will be the answer to all Our questions



Cancer precision medicine’ project Cancer diagriosis

(by other methods)

: Cancer Deep sequencing .
| screening of cfDNA . diagnosis SEQUENCINE
I

Germline genetic variants

 Positive Actionable mutation | 1 Dn::::?:-fn
20-30% 10-20%

” : ) MNeoantigen
Commercially available ‘Molecular ta rgeted drug Conventional varcing

molecular targeted drugs on clinical trials cytotoxic drugs

Drug selection

y i Cloning of
I TCR-engineered | .
| adoptive therapy dmmmm | TCR seguencing —| l:an::E‘r:Tstec]h::

Personalized immunotherapy
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