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How toexplainat best how checkpoinnhhibitors
work, whenyouare not annmmunologis?

A TheoncologistwayX

I Our body is able/trained to kill cancer cells by using
activatedT cells

I These T cells are sometimes kept inactive by certain
proteins expressed on T cells or tumors. T cells are then
unable to kill cancecells,i.e: cancer cells escape immune
surveillance.

I Checkpoint inhibitors can block these proteins that are
expressed on tumor and T cells, allowing then T cells to kil
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ThePacMan metaphorX

PAGMAN, is an arcade game® NX f i Jagaib iR Mag980
Theplayer controls PaMan through a maze of variods 2 G & X X
Thegoal of the game is to consume all thae5 2 (i & X ® P
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ThePacMan metaphor
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U Thinkof PacMan as the Tell

eatingup the dotswhichare
like the cancercellsX

Checkpoints arexpressedand
canput a clamp orPacMan,
and dont lethim eatthe dots..

Yet usingcheckpointinhibitors,
we canblock the clamp and

reactivatePacMan to eat dots,
actuallydestroyingtumor cells

MendirattaM, ASCOconnection.orbjgvember21, 2016)



Youmayalsoprefera morecomplicatedwayX

* Tumor formation involves the co-evolution of neoplastic cells
together with extracellular matrix, tumor vasculature and immune
cells.
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The immune cycle in cancer
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i 4. Trafficking of Tcells to |

Ant-POLL — |
AnsCTLAS A\
ANS-CO1IT (agani]
Ant-OX40 (3ganis)
Ant-CO2Y [agomat)

5. Infiltration of T cells into
J el =l - tumors

Ann-VEGF/VIGFR

2. Cancer antigen
presentation

6. Recognition of cancer
cells by T cells
cans

1. Release of cancer
cell antigens .
Chemotherspy
Radiamen therapy
Targeted therapy
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Chen, Mellman. Immunity 2013
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T cell targets for modulating activity

Activating Inhibitory
Receptors Receptors
cD28 CTLA-4
0X40 PD-1
GITR \
CD137 Yl L | }e BTLA
cp27 Y &
HVEM }
Y | (¥
Agonistic Blocking
Antibodies T cell Antibodies

stimulation

Mellman, Nature 2011




Most commoncheckpointinhibitors

PD-1 inhibitors

nivolumab (BMS), pembrolizumab (Merck/MSD)

PDL-1 inhibitors:

avelumab (Pfizer/Merck D), atezolizumab (Roche), durvalumab (AZ)
CTLA4 inhibitors

ipilimumab (BMS), tremelimumab (AZ)
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Anti- PDL-1
Atezolizumab
Avelumab
Durvalumab

Anti- PD1
Pembrolizumab
Nivolumab

Anti-CTLA4
Ipilimumab
Tremelimumab

0 o
SIRIC Rictmta
MONTPELLIER CANCER F ¥ caceologie

Site de Recherche Intégrée sur le Cancer I R C Montpellier



Major breakthroughin advancedmalignancies

A Melanoma A Hodgkindisease
A Lung (NSCLC) A Merckeldisease
A HCC
A Urothelial A Anal cancer
A Kidney A Malignantpleuramesothelioma
A Head & Neck A TriplenegativeBreastcancer

A MSltumors (colon,
endometrium, gastrig..)
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Rationnel Epidémiologiquadza 2 LIK | :

A Estimated Oesophageal Cancer Incidence Worldwide in 2012: Men A Estimated Oesophageal Cancer Mortality Worldwide in 2012: Men
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Estimated numbers {thousands) Men Women Both sexes

Cases Deaths  5-year prev. Cases Deaths  S-year prev. Caszes Deaths  S-year prev.
World 323 281 337 133 118 128 | 456 400 | 464
More developed regions Ga 56 a2 18 15 23 86 71 115
Less developed regions 255 225 245 114 104 105 370 329 349
WHO Africa region (AFRQO) 14 13 13 10 Q g 23 21 23
WHO Americas region (FAHO) 30 27 35 10 a 11 40 35 46
WHO East Mediterranean region {(EMRO) 9 g 3 a T 2 17 16 16
WHO Europe region {EURO) 38 34 40 14 12 14 | 53 47 | 54
WHO Souith-East Asia region (SEARQO) 44 40 h 23 22 17 a7 62 43
WHO Western Pacific region (WPRO) 187 159 209 63 61 70 255 219 279
IARC membership (24 countries) 101 a5 115 36 3 34 137 116 149
United States of America 13 13 17 4 3 4 Liz 16 ] 21
China 160 140 162 63 a7 61 223 197 222
India 27 25 14 15 14 a 42 39 22
European Union (EL-28) 26 22 29 9 T 9 35 30 33
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Rationnel Epidemiologiquesstomac

A Estimated Stomach Cancer Incidence Worldwide in 2012: Men

= 154
07 - 164
66 - 97
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A Estimated Stomach Cancer Mortality Worldwide in 2012: Men

Estimated numbers {thousands) e L] ORIl e
Cases Deaths  5-year prev. Cases Deaths  5-year prev. Cases Deaths  5-year prev.
Wiorld G631 4649 1031 320 264 A07 a52 723 1538
More developed regions 175 107 372 g9 63 193 275 175 bt
Less developed regions 456 362 a55 221 186 315 677 548 Q74
WHO Africa region (AFRO) 10 10 14 2] a 12 19 18 26
WHO Americas region (FAHO) 52 34 84 34 26 54 85 a5 138
WHO East Mediterransan region (EMRO) 15 13 19 2] 8 11 23 21 M
WHO Europe region (EURO) a8 7h 136 G4 a1 26 162 126 222
WHO South-East Asia region (SEARC) 60 56 54 30 28 29 a1 a3 a2
WHO Western Pacific region (WPRO) 396 276 724 175 134 345 a71 410 1039
IARC membership (24 countries) 232 148 449 124 ag 226 355 234 675
United States of America 12 T 20 g 5 12 21 12 32
China 283 21 419 122 104 175 405 325 504
India 43 41 1 20 18 14 63 59 45
European Union (EU-28) a1 35 T4 31 23 45 a2 58 119
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Connexion®etweenimmunestatus
and Esophage@aEsogastricancers

A PDL1, and P2 are expressed in Esophageal anBlsagastric
tumors, and their expression is correlated with poor prognosis
(even after multivariate analysis)

A High level of TILs in gastric cancer (subtypes

A Presence of immune stimulatory factors such as EBV and
microsatellite instability in some gastric cancers

Grogg Mol Pathol2003; Mizukami, Br J Cancer 2008; Lee, Br
Cancer 2008; Thompson, Gut 2008igashiClinCancer Res
2005; Loos, Ann Thora&eirg2011; WuActaHistochem2006;
Derks CancetmmunolRes 2015; Th€ancer Genome Atlas
ResearchiNetwork, Nature 2014
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Jassificatiomrmoléculaire
et sensibilitépotentielleat QA YYdzy 2 0 KS
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A ESCC
= \ *CCND1 amplification
oe!

« TP63/SOX2 amplification
*KDMB6A deletion

CIN

«ERBB2 amplification
*VEGFA amplification
*TP53 mutation

9 A Chimiosensibilité

* PIK3CA mutation

D12 persen A Signature «¢abac» chez certaines tumeurs

* Intestinal histology
* TP53 mutation
* RTK-RAS activation

EBV

—_—— 9% des cancers gastriques

*PD-L 1/2 overexpression
* EBV-CIMP

ot iesios Amplificationde CD274 et PDCD1L@Ri codentPDL1et PDL2

* Immune cell signalling

MSI

St 4-20 % des cancers gastriques

GS
* Diffuse histology
*CDH1, RHOA mutations
* CLDN18-ARHGAP fusion
 Cell adhesion

® 5P et I/ R The Cancer Genome Atlas Research Netwol
ICM ¥) 1
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Rationnel: Les besoins non satisfaits !

oesophage estomac

A Localisé SCC: SV530% A LocaliséSV5 30%
A Localisé ADK: SV540% A Méta: 10-16mo
A Méta: 1612mo

=y )

L4 5
1 S":“c Institut de
Y Recherche
/\“/) MONTPELLIER CANCER Y ¥ C:Cnc::ilogi"
Site de Recherche Intégrée sur le Cancer IR CM

eeeeeeeeee



Bl

Cancers meétastatiques
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Pembrolizumab

Keynote012 (phase 1b, estomac),
Keynote059 (phase 2 muklipras, estomac), X
Keynoten HYy OLIKI &S WX dza2LKI IS0
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Maximumtumor changefrom baselinein tumor size

KEYNOTE 012 tri

2 1004
'65" 801 .
1 (i Gastriccohort
EE‘ :E pin target lesions
i o
3 Mediantime to response: 8 wks
gg :ﬁ: Median duration time: 40wks
GE .50 .
= oo ORR: 22% / SevereAEs 13%
_ 0S
1£ ]11_._‘
Rl L
g L .
> 60
A Phase 1b 5 =
_ i . g MERTE
A PembrolizumatiOmg/kg, Q 2w 5
A N=39 pts in theyastriccohort °
A PDL1statuslookingat tumor & immunecells IR IR
A 66%heavilypretreated6 xlines) EREEE R IR
* B-month OS rate: 66%
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* Median O5: 11.4 months (95% Cl, 5.7-NR)

Muro, LanceiOncol2016



KEYNOTFE59: Gastric/[EGJ Cancer

A phase 2 trial

(- Cohort 1 Patients

* > 2 priorlines
of chemotherapv y

Pembrolizumab

200 mg Q3W

Fuchs, ASCO 2017
Wainberg ESMO 201

4 N Pembrolizumab 200 mg Q3W +
Cohort 2 Patients cisplatin 80 mg/m? Q3W +
*No prior therapy 5-FU 800 mg/m2Q3W or

Y ) capecitabine 1000 mg/m?2BID Q3W3

Cohort 3 Patients
* No priortherapy
*PD-L1 positive

Pembrolizumab

200 mg Q3W
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Bang, ASCO 2017
Wainberg ESMO 2017

Wainberg ESMO 2017



Pembrolizumalbmonothérapie(KEYNOTF&59 cohorte 1)

A N=259 A ORR11,6%(6% in L4)
A HighlyPretreatedpatients A Medianresponseduration:
A L3:52%, L4 48% 8.1 mo
A PDL1status allcomers A PDL1+:15.5% and PBL1
A PDL1+& meimor & 6.1%

immunecelly: 52% A MSI + (n=7): 57%, MSB%

A 0S:5.6 molyr=23,4%

Fuchs, ASCO 2017
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KEYNOTFE59: Gastric/EGJ Cancer
A phase 2 trial

(- Cohort 1 Patients

* > 2 priorlines
of chemotherapv y

Pembrolizumab

Fuchs, ASCO 2017

200 3W
mg Q Wainberg ESMO 2017

4 ) Pembrolizumab 200 mg Q3W +
Cohort 2 Patients cisplatin 80 mg/m? Q3W + Bang, ASCO 2017
*No prior therapy 5-FU 800 mg/m2 Q3W or Wainberg ESMO 201J7

Y ) capecitabine 1000 mg/m?2BID Q3W3

Cohort 3 Patients
* No priortherapy
*PD-L1 positive

Pembrolizumab Wainberg ESMO 2017

200 mg Q3W
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Pembrolizumalplus FUCDDP (KEYNQOUED cohorte 2)

A 25 patients
A ADK gastrique ou cardia M+ HE®2 En 2 ligne

Pembro2oo mg

ADK gastrique Cisplatine
1¢¢ ligne 80 mg/m?2 +5FU800 mg/n?
/ 3 semaines x 6 cycles

4[ Critere de jugement : taux de réponsej

PDL1+, n =16
PDL1nég n=8
ND =1
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Pembrolizumalplus FUCDDP (KEYNOUIED cohorte2)

Table 5. Grade 3/4 Treatment-Related Adverse Events

Grade 3/4
Event n (%)
Neutropenia2 16 (64)
Stomatitis 5 (20)
Anemia 2 (8)
Decreased appetite 2 (8)
Fatigue 2 (8)
Palmar-plantar erythrodysesthesia syndrome 2(8)
Thrombocytopenia® 2(8)
Decreased WBC count 1(4)
Febrile neutropenia 1(4)
Nausea 1(4)
Maculopapular rash 1(4)
Pyrexia 1(4)
Decreased weight 1(4)
Hypophosphatemia 1(4)

76% ofsevereAEsincluding
16% ofimmunologicAEs
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Table 3. Response2 Assessed by Central Review per RECIST v1.1

* ORR was 60% (95% confidence interval [Cl], 39-79) in the total population (Table 3)

=

P
o

Change from baseline, %
o .
] [

Total PD-L1 Positive PD-L1 Negative
N=25 n=16 n=8
n % (95% CIt) n % (95% CIb) n % (95% CIt)
ORR 15 60 (39-79) 11 69 (41-89) 3 38 (9-76)

100

80+

70
60
50
40
30
20
10+

Overall Survival, %

o

Numbers at risk 25

g0 | ==PD-L1 positive
mm P[)-L1 negative
-100 & === PD-L1 expression unknown
Bang, ASCO 201\Wainberg ESMO 2017
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24

4 6 a 1MW 12 14 18
Time, months
2 19 17 17 13 11 9

MedianOS: 21 mg

18

]

20 2

6 0




KEYNOTFE59: Gastric/[EGJ Cancer

A phase 2 trial

(- Cohort 1 Patients

* > 2 priorlines
of chemotherapv y

Pembrolizumab

200 mg Q3W

4 N Pembrolizumab 200 mg Q3W +
Cohort 2 Patients cisplatin 80 mg/m? Q3W +
*No prior therapy 5-FU 800 mg/m2Q3W or

Y ) capecitabine 1000 mg/m?2BID Q3W3

Fuchs, ASCO 2017
Wainberg ESMO 2017

Bang, ASCO 2017
Wainberg ESMO 2017

Cohort 3 Patients
* No priortherapy
*PD-L1 positive

Pembrolizumab

200 mg Q3W

Wainberg ESMO 201J7
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Pembromonothérapie lere lighe (KEYNGIE® cohorte 3)

A 31 patients
A ADK gastrique ou cardiagtastatiques

ADK gastriqgue M+

1¢r ligne < > Pembro200 mg
PDL 1+ monothérarapie
HER 2

4[ Critere de jugement tauxde reponse ji
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Pembromonothérapie lere lighe (KEYNGIE® cohorte 3)

Change from baseline, %

Best percentage in all patients (n:ﬂ)
100 -

80 -
60 -
40 -

20

0 -
-20 -
-40 A
-60 -
-80 -
-100 -

24 patients (77%) experienced
a reduction in target lesion size

20% increase in tumor size

30% decrease in tumor size

A Taux de réponses26%(RC 7%)

durée deréponse : 9.6 mois
SSnédiane 3.3 mois,
SGmédiane 20.7 mois
toxicités séveres: 23%

Too >0 30 o



