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Immunotheérapie pour tous les cancers en 2018?
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Adjuvant Nivolumab versus Ipilimumab
in Resected Stage IIT or IV Melanoma

J. Weber, M. Mandala, M. Del Vecchio, H.J. Gogas, A.M. Arance, C.L. Cowey,
S. Dalle, M. Schenker, V. Chiarion-Sileni, . Marquez-Rodas, J.-J. Grob,
M.O. Butler, M.R. Middleton, M. Maio, V. Atkinson, P. Queirolo, R. Gonzalez,
R.R. Kudchadkar, M. Smylie, N. Meyer, L. Mortier, M.B. Atkins, G.V. Long,
S. Bhatia, C. Lebbé, P. Rutkowski, K. Yokota, N. Yamazaki, T.M. Kim, V. de Pril,
J. Sabater, A. Qureshi, J. Larkin, and P.A. Ascierto,
for the CheckMate 238 Collaborators*

This article was published on September
10, 2017, at NEJM.org.

N Engl ] Med 2017;377:1824-35.
DOI: 10.1056/NEJMoal709030
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Pembrolizumab plus Chemotherapy
in Metastatic Non—-Small-Cell Lung Cancer

L. Gandhi, D. Rodriguez-Abreu, S. Gadgeel, E. Esteban, E. Felip,

F. De Angelis, M. Domine, P. Clingan, M.J. Hochmair, S.F. Powell, S.Y.-S. Cheng,
H.G. Bischoff, N. Peled, F. Grossi, R.R. Jennens, M. Reck, R. Hui, E.B. Garon,
M. Boyer, B. Rubio-Viqueira, S. Novello, T. Kurata, J.E. Gray, J. Vida, Z. Wei,

J. Yang, H. Raftopoulos, M.C. Pietanza, and M.C. Garassino,
for the KEYNOTE-189 Investigators™

This article was published on April 16,
2018, at NEJM.org.

DOI: 10.1056/NEJMoal801005
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B Subgroup Analysis of Overall Survival
No. of Events/
Subgroup No. of Patients Hazard Ratio for Death (95% Cl)
Overall 235/616 —- 0.49 (0.38-0.64)
Age
<65 yr 1337312 —a— 0.43 (0.31-0.61)
=65 yr 102/304 — . 0.64 (0.43-0.95)
Sex
Male 143363 —— 0.70 (0.50-0.99)
Female 92/253 —. 0.29 (0.19-0.44)
ECOG performance-status scare
0 74/266 —. 0.4 (0.28-0.71)
1 159/346 —a— 0.53 {0.39-0.73)
Smoking status
Current or former 211/543 —a— 0.54 (0.41-0.71)
Never 24/73 _— . 0.23 (0.10-0.54)
Brain metastases at baseline
Yes 51/108 —a— 0.36 (0.20-0.62)
No 184/508 —— 0.53 (0.39-0.71)
PD-LL tumer proportion score
<1% 84/190 —a— 0.59 (0.38-0.92)
=1% 135/388 —— 0.47 (0.34-0.66)
1-49% 65/186 —a— 0.55 (0.34-0.50)
=50% 70/202 —a— 0.42 (0.26-0.68)
Platinum-based drug
Carboplatin 176/445 —a— 0.52 (0.39-0.71)
Cisplatin 59/171 — 0.41 (0.24-0.69)
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Quels gains en survie?

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

Michael ]. Overman, Sara Lonardi, Ka Yeung Mark Wong, Heinz-Josef Lenz, Fabio Gelsomino, Massimo Aglietta,
Michael A. Morse, Eric Van Cutsem, Ray McDermott, Andrew Hill, Michael B. Sawyer, Alain Hendlisz, Bart
Neyns, Magali Svrcek, Rebecca A. Moss, Jean-Marie Ledeine, Z. Alexander Cao, Shital Kamble, Scott Kopetz, and
Thierry André
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Fig 2. Kaplan-Meier plots of (A) progression-free survival (PFS) per investigator assessment and (B) overall survival (OS) in all patients.
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Pembrolizumab plus Chemotherapy
in Metastatic Non—-Small-Cell Lung Cancer

L. Gandhi, D. Rodriguez-Abreu, S. Gadgeel, E. Esteban, E. Felip,
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M. Boyer, B. Rubio-Viqueira, S. Novello, T. Kurata, J.E. Gray, J. Vida, Z. Wei,

J. Yang, H. Raftopoulos, M.C. Pietanza, and M.C. Garassino,
for the KEYNOTE-189 Investigators™

This article was published on April 16,
2018, at NEJM.org.

DOI: 10.1056/NEJMoal801005
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Pembrolizumab for patients with PD-L1-positive advanced D ® .
gastric cancer (KEYNOTE-012): a multicentre, open-label, o
phase 1b trial

Kei Muro*, Hyun Cheol Chung. Veena Shankaran, Ravit Geva, Daniel Catenacci. Shilpa Gupta, Joseph Paul Eder, Talia Golan, DungT Le,
Barbara Burtness, Autumn | McRee, Chia-Chi Lin, Kumudu Pathiraja, jared Lunceford, Kenneth Emancipator, Jonathan juco, Minori Koshiji

Yung-jue Bang*
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3 ® Avelumab in patients with chemotherapy-refractory
~ metastatic Merkel cell carcinoma: a multicentre,
single-group, open-label, phase 2 trial

Howard L Kaufman, Jeffery Russell, Omid Hamid, Shailender Bhatia, Patrick Terheyden, Sandra P DAngelo, Kent CShih, Céleste Lebbé Gerald P Linette,
MicheleMilella, Isaac Brownell, Karl D Lewis, Jochen H Lorch, Kevin Chin, Lisa Mahnke, Anja von Heydebreck, Jean-Marie Cuillerot, Paul Nghiem
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Phase II Study of the Efficacy and Safety of Pembrolizumab
for Relapsed/Refractory Classic Hodgkin Lymphoma

Robert Chen, Pier Luigi Zinzani, Michelle A. Fanale, Philippe Armand, Nathalie A. Johnson, Pauline Brice, John
Radford, Vincent Ribrag, Daniel Molin, Theodoros P. Vassilakopoulos, Akihiro Tomita, Bastian von Tresckow,
Margaret A. Shipp, Yinghua Zhang, Alejandro D. Ricart, Arun Balakumaran, Craig H. Moskowitz, for the
KEYNOTE-087 Investigators

VOLUME 35 - NUMBER 19 - JULY 1, 2017
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PD-1 blockade with nivolumab in relapsed/refractory primary central
nervous system and testicular lymphoma

Lakshmi Nayak,2 Fabio M. lwamoto,® Ann LaCasce,? Srinivasan Mukundan,'? Margaretha G. M. Roemer,’
Bjoern Chapuy,’ Philippe Armand,"? Scott J. Rodig," and Margaret A. Shipp'?

"Dana-Farber Cancer Institute, Boston, MA; *Brigham and Women's Hospital, Boston, MA; and *New York Presbyterian Hospital, New York, NY

Figure 1. Pre- and posttreatment head CTs with
contrast in a patient with primary refractory PCNSL.
(Left) The contrast-enhancing lesion before treatment
with nivolumab. (Middle) Complete response following
2 months therapy with nivolumab. (Right) Continued
complete response 13 months following initiation of

therapy.



Variable Sensitivity to Immunotherapy
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Immunothérapie pour tous les cancers en 20187

« Oui, mais
Pour des sous-groupes immunologiques...
de sous-groupes moléculaires...
de sous-types histologiques...

Pour certains>80%, d’autres 5%

Presented by:



Les questions saillantes en 2018

Quels patients?
Quelles cibles?
Quelles combinaisons?

— Immunothérapies

— Chimiothérapies cytotoxiques
— Radiothérapie

— Thérapies ciblées

Quelles modalités d’administration?
Comment développer ces traitements?



Predictive iImmune markers




Predictive Immune markers
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Tumor mutational burden predicts CIT
response:
IS this the next tissue-agnostic biomarker?

Cancer Type No Patients

Pan Cancer 1804 HH

Bladder 127 1B I : Improved survival
Breast 48 .| for greater mutations
Colorectal 63 = !

Esophagogastric 63 H—

Glioma 117 : & |
Head and Neck 76 H—

Melanoma 323 HH

NSCLC 472 HE—

Ovarian 32 H—

Renal Cell 155 l_.l_| :

| | |
CIT, cancer immunotherapy; HR, hazard rati%‘jr’NSCI_le, ppe{%—é'ﬁ&auzgﬁglung 25
cancer.
IMPACT Platform, MSKCC.
Chan, N. (2016) ASCO Clinical Immuno-Oncology Symposium.




Impact of Mutational Load on PD-1/PD-L1 Blockade ORR
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Nature 500, 415-421 (22 August 2013)
1: nivolumab, ASH 2014; 2:nivolumab, NEJM 2015; 3: pembrolizumab, ESMO 2014; 4: MPDL3280A, Nature 2014; ® Ott, pembrolizumab WCLC2015



Hypermutated tumours in the era of immunotherapy:
The paradigm of personalised medicine

Laetitia Nebot-Bral ! David Brandao >“%!, Loic Verlingue >,
Etienne Rouleau >, Olivier Caron ™2, Emmanuelle Despras ",
Yolla El-Dakdouki °¢, Stéphane Champiat >*®, Said Aoufouchi ¢,
Alexandra Leary ™", Aurélien Marabelle *“*', David Malka
Nathalie Chaput *®, Patricia L. Kannouche *>*
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Fig. 1. Frequencies and risks of various cancers harbouring MMR deficiency (MMRD), POLE mutation or CMMRD syndrome. (A)
Frequencies of cancers harbouring MMRD, POLE mutation or CMMRD syndrome. (B) Comparison of cancer risks between general
population, Lynch Syndrome and CMMRD syndrome. CMMRD, constitutive mismatch repair deficiency; CRC, colorectal cancer; EC,
endometrial cancer; MMRD, mismatch repair deficiency; POLE, mutation in the exonuclease domain of the catalytic subunit of the
polymerase epsilon; GB, glioblastoma [39—43,51,55,58,65,69,77,78,117,118—136].

European Journal of Cancer 84 (2017) 290—303



Pembrolizumab, a drug based on tumor biomarkers, recently
received FDA approval

* Traditionally in oncology approvals were
based on atumor type or a biomarker
within a tumor type

* For the first time, the FDA has ‘approved
a drug based on a tumor’s biomarker
without regard to the tumor’s original
location’

* Pembrolizumab is indicated for the
treatment of patients with unresectable or
metastatic solid tumors possessing a
microsatellite instability-high (MSI-H)
biomarker

* This represents a seismic shift in
the global view of cancer

FDA news release retrieved from:
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm560167.htm [Accessed September 2017].
Image adapted from presentation by Steven Lemery at 2017 ASCO Annual Meeting.
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Le futur?

 Le traitement des tumeurs hypermutées en
monothérapies ou en combo

« Sélectionnées (aussi) sur la base des mutations des
genes de réparation

« Génomigue
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Figure 3 | Antitumour activity of MPDL3280A by immunohistochemistry
(IHC) tumour-infiltrating immune cell (IC) and biomarker status. a, Table
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Density of immunogenic antigens does not explain the
presence or absence of the T-cell-inflamed tumor
microenvironment in melanoma

Stefani Spranger®', Jason J. Luke®’, Riyue Bao®, Yuanyuan Zha9, Kyle M. Hernandez®, Yan Li, Alexander P. Gajewski<,
Jorge Andrade, and Thomas F. Gajewski®™92
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Predictive Immune markers
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Aneuploidy

Tumor aneuploidy correlates with

markers of immune evasion and with

reduced response to immunotherapy

Teresa Davoli’ Hajime Uno? Eric C. Wooten, Stephen J. Ellede’™ Herbst Nature 2014, Tumeh Nature 2014,
Snyder NEJM 2014, Davoli et al, Sciance 2017

)75

Quirial

125

0 500 1000 1500 2000
=R T T



A

BRCA CRC GBM HNSC
Pvalue 0419 203 3e-2 8e-7 05 0.
o . o | | ‘ 120 i a0
3 | - | |
® o ... | o o
: i
& 1
Sow ot} -
» | *
®
2 1 '
2o o o ! o
E | I |
0 ¥ | i o
LHLH LH LH™ LH LH LH LH
Mut. SCNA Mut. SCNA Mut. SCNA Mut. SCNA
Norm. Tumor  Norm. Tumor  Norm. Tumor Norm. Tumor

Immune Signature Score

-

2.

BRCA r=0.05p=0.3

LGG r=0.1p=0.1

&

SKCM

~

) 0600

=0 p=0.9

10600

CRC r=0.26 p=4e-03

100-

i
UCEC r=0.2 p=2e-03

.6 0.4 2e-10

GBM r=-0.06 p=0.3 HNSC r=-0.04 p=0.5 c BRCA r=-0.18 p=8e-4
1 . L

LUSC r=0.11 p=0.16 OV r=0.06 p=0.32
100 100

b0

Tumor aneuploidy correlates with
markers of immune evasion and with
reduced response to immunotherapy

Teresa Davoli," Hajime Uno,” Eric C. Wooten,' Stephen J. Elledge*

LGG LUAD Lusc ov SKCM STAD UCEC KIRC
0.07 0.01 0.02 2e-6 02 7e-3 0.26 6e-6 0.74 1e-7 0.17 2e-10 3e-03 7e-07 0.28 2e-02
J ] J |
L LI |
l |
Lol M U T Lt
| (TR i N
K " mo. | ;
LH LH LH LH* LH LH LH LH LH LH LH LH" LH LH LH LH
Mut. SCNA Mut. SCNA Mut. SCNA Mut. SCNA  Mut. SCNA Mut. SCNA Mut. SCNA Mut. SCNA
Norm. Tumor Norm. Tumor Norm. Tumor Norm. Tumor Tumor Norm. Tumor Norm. Tumor Norm. Tumor

CRC r=-0.38 p=7e-09 GBM r=-0.06 p=0.3 HNSC r=-0.45 p=2e-16
s e 100 e s

-

100 '

o | v
8 5 o s B b % o s d s b & b i

g
a
©lor 026 ors o7
3 /
T
— e € g oz 050 050
et 0% 5= =
n
o
&
3
E ot
E R

LGG r=0.17 p=0.01 wLUAD r=-0.35 p=7e-6  LUSC r=-0.23 p=2e-3
. 100- s 101

= 025 02 il \\
L b i [) io E & b do 5 d s b o ) )

SKCM r= -0.42 p=3e-10 STAD r=-0.44 p=2e~-10 UCEC r=-0.33 p=2e-07  KIRC r= -0.14 p=3e-3
00- s e 1904 10

1600 o 100
KIRC r=-0.05 p=0.3

100 sto 8 8 o fs b b B W 5k 6 b b 5

8

Total N of Mutations

Arm/Chromosome SCNA level

)75

).25-

Read the full article
at http://dx.doi.
org/10.1126/
science.aaf8399

s wE % e w e

500

HR=22

- High
- Low

Qusrsirral

1000 1500 2000
Time (days)



Le futur

* Intégration des profils d’altérations génomiques, CNV et
mutations activatrices/inactivatrices comme
biomarqueurs des immunothérapies

« Génomigue

« Epigénétique et variation des niveau d’expression sur
'ensemble du génome



Immunity

The Immune Landscape of Cancer

Graphical Abstract
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Highlights
e Sixidentified immune subtypes span cancer tissue types and
molecular subtypes

e Immune subtypes differ by somatic aberrations,
microenvironment, and survival

e Multiple control modalities of molecular networks affect
tumor-immune interactions

e These analyses serve as a resource for exploring
immunogenicity across cancer types
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In Brief

Thorsson et al. presentimmunogenomics
analyses of more than 10,000 tumors,
identifying six immune subtypes that
encompass multiple cancer types and are
hypothesized to define immune response
patterns impacting prognosis. This work
provides a resource for understanding
tumor-immune interactions, with
implications for identifying ways to
advance research on immunotherapy.



A seearman o B
comslation
14 0. 5

»
£ , 08 r Macrophage: Th1:Tha Praliferation Intratumoral Qther
38 Iymphocyle heterogeneity
E% 02 Balanced Low High High

z
E% -0.2| Highest M1 and
2 IFN=Y domnant | Lowsst Lowest High Highest highesl CD8 T
gz -osl calls
- @
2E
g 2 Balanced High Low Lowsst Highest Th17
R
&8 High Minsmal Th Moaderate Moaderate
»
EE "
=T :“I’:;‘““"’ﬂ'“" Highest Minimal Th Low Low Highest M2
€8
8 TGF- dominant RN ] Balancad Maoderate Maderate HI'H"E"'“‘F'I’

signature

[N
W Immune
geneset / IFN+ TGFi . Macrophage! Lymphocyle ”:'I“',": Clustars

scores | | o ] Ukoeyte Traction N Pm\llefanon
20 : ) ] o
'41=[ l : 9 ] é $$x?$$ %
- [ |c2 %’gﬁ E ;.Anu ¥ Scgre
L = K AaEaa f%éé%ié
[ { ] Thicels |
; f—xootf =} | @ L0 Tha Calls . T | o peegenary |
IFTH TGFI-ﬂ Iﬂacmpllmgu Lymp:nacm :::*Illi:: :§:;ggo é %%%% é :: : é éill ;
A AN A _L@ :E Thi7 Cells EE E
| | : : '. c2 m,m % % % %l 5;2 ] BciﬁIE
] snv Nuuan(lgsns " : TTT T
1. Ji\ - /E-\ A /i\ ca : ;%% \a | §“-::TT TCR Evenness
é%h lonntgunSé '] $ % ; %Ic-m Scﬂ;
K

BRAD. nsmsm:snm STD TGCT THGA  UCEC LCSUWM

I
o

The Immune Landscape of Cancer

signalures scores
Scors

cluster tumor samples by

Immunity 48, 812-830, April 17, 2018

-+

log10{Counts 1}
o

Signature score distributions
show cluster differences

Score
M

F--

D hoe sea BACA CESCCHOL CoRD ESCA Gl uusc woH KNG e

)

e
i
i
3
H
£
@
2
g
g
i
H
H

o m
O!Fimm_|_:

=Presented byT— -

Figure 1. Immune Subtypes in Cancer



Use of PD-1 Targeting, Macrophage Infiltration, and IDO Pathway
Activation in Sarcomas: A Phase 2 Clinical Trial, Toulmonde et al
JAMA Oncol. 2017 Jun 29. doi: 10.1001/jamaoncol.2017.1617.

57 patients: n=1 PR.

The 6-month nonprogression rates
were 0%, 0%, 14.3% for LMS,
UPS, and others, respectively, and
11.1% for GIST.

Strong infiltration by macrophage
expressing the inhibitory enzyme
indoleamine 2,3-dioxygenase 1
(IDO1)

Significant increase in the
kynurenine to tryptophan ratio was
observed in patient plasma
samples during the study
treatment.
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Markers of Immune escape likely not
as simple as alternate checkpoints

Data from randomized Phase Il study POPLAR in NSCLC
(atezolizumab vs docetaxel)
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Atezolizumab improves overall survival benefit in tumor PD-L2 high patients

Hegde PS, AACR, New Orleans 2016



Gut microbiome influences efficacy of PD-1 based-immunotherapy against epithelial
tumors

Science, publication advanced online,
http://science.sciencemad.org/lookup/doi/10.1126/science.aan3706

Bertrand Routy"z‘a, Emmanuelle Le Chatelier‘, Lisa Derosa"w, Connie P. M. Duong"zs, Maryam Tidjani Alou"“, Romain

Daillére"z'a, Aurélie Fluckiger"z'ﬁ, Meriem Messaoudene1‘2, Conrad Rauber"u, Maria P. Rcber‘li1'2j, Marine Fidelle"a'ﬁ, Caraline
Flament"m, Vichnou Poirier-CoIame"Z’ﬁ, Paule Opolons, Christophe Klein7, Kristina Iribarrenﬂ’g""’"'u, Laura Mondragén“‘g""’"’”,
Nicolas Jacquelot"u, Bo Qu'??, Gladys Ferrere'?® Céline Clémenson"', Laura Mezquita"“, Jordi Remon Masip"", Charles
Naltet'®, Solenn Brosseau'®, Coureche Kaderbhai'®, Corentin Richard™, Hira Rizvi'’, Florence Levenez®, Nathalie Galleron®, Benoit
Quinquis", Nicolas Pons®, Bernhard Ryﬂel'“, Véronique Minard-Colin™'®, Patrick Gonin'?, Jean-Charles Soria"', Eric Deutsch™'®,
Yohann Loriot”’", Francois Ghiringhelli"’, Gérard Zalcman'ﬁ, Francois Goldwassergm'ﬂ, Bernard Escudier""’za, Matthew D.

Hellmann”‘ﬁ, Alexander Eggermont"z’“, Didier Raoultzﬁ, Laurence Albiges"3"4, Guido Kroemer“z’”’m", and Laurence Zitvogel"2’3'5’.

: Routy B, Le Chatelier E, Derosa L, Duong CPM, Alou MT, Daillere R, Fluckiger A, Messaoudene M, Rauber C, Roberti MP, Fidelle M, Flament C, Poirier-Colame V,
Opolon P, Klein C, Iribarren K, Mondragén L, Jacquelot N, Qu B, Ferrere G, Clémenson C, Mezquita L, Masip JR, Naltet C, Brosseau S, Kaderbhai C, Richard C,
Rizvi H, Levenez F, Galleron N, Quinquis B, Pons N, Ryffel B, Minard-Colin V, Gonin P, Soria JC, Deutsch E, Loriot Y, Ghiringhelli F, Zalcman G, Goldwasser F,
Escudier B, Hellmann MD, Eggermont A, Raoult D, Albiges L, Kroemer G, Zitvogel L.Gut microbiome influences efficacy of PD-1-based immunotherapy against
epithelial

tumors. Science. 2017 Nov 2. pii: eaan3706. doi: 10.1126/science.aan3706. [Epub ahead of print] PubMed PMID: 29097494.

2: Gopalakrishnan V, Spencer CN, Nezi L, Reuben A, Andrews MC, Karpinets TV, Prieto PA, Vicente D, Hoffman K, Wei SC, Cogdill AP, Zhao L, Hudgens CW,
Hutchinson DS, Manzo T, Petaccia de Macedo M, Cotechini T, Kumar T, Chen WS, Reddy SM, Sloane RS, Galloway-Pena J, Jiang H, Chen PL, Shpall EJ, Rezvani
K, Alousi AM, Chemaly RF, Shelburne S, Vence LM, Okhuysen PC, Jensen VB, Swennes AG, McAllister F, Sanchez EMR, Zhang Y, Le Chatelier E, Zitvogel L, Pons
N, Austin-Breneman JL, Haydu LE, Burton EM, Gardner JM, Sirmans E, Hu J, Lazar AJ, Tsujikawa T, Diab A, Tawbi H, Glitza IC, Hwu WJ, Patel SP, Woodman SE,
Amaria RN, Davies MA, Gershenwald JE, Hwu P, Lee JE, Zhang J, Coussens LM, Cooper ZA, Futreal PA, Daniel CR, Ajami NJ, Petrosino JF, Tetzlaff MT, Sharma P,
Allison JP, Jenq RR, Wargo JA. Gut microbiome modulates response to anti-PD-1 immunotherapy in melanoma patients. Science. 2017 Nov 2. pii: eaan4236. doi:
10.1126/science.aan4236. [Epub ahead of print] PubMed PMID: 29097493.
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Gut microbiome influences efficacy of PD-1 based-immunotherapy against epithelial
tumors
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Les questions saillantes en 2018

Quels patients?
Quelles cibles?
Quelles combinaisons?

— Immunothérapies

— Chimiothérapies cytotoxiques
— Radiothérapie

— Thérapies ciblées

Quelles modalités d’administration?
Comment développer ces traitements?



New (or not so new) immunotherapy
strategies
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Cancer

Microenvironment and Immunology Research Cancer Res: 73 (2 P ) 7189-08.

0X40 Is a Potent Immune-Stimulating Target in Late-Stage
Cancer Patients

Brendan D. Curti’, Magdalena Kovacsovics-Bankowski', Nicholas Morris', Edwin Walker', Lana Chisholm’,
Kevin Floyd', Joshua Walker?, lliana Gonzalez', Tanisha Meeuwsen', Bernard A. Fox!, Tarsem Moudgil®,
William Miller!, Daniel Haley', Todd Coffey', Brenda Fisher', Laurie Delanty-Miller!, Nicole Rymarchyk’,
Tracy Kelly', Todd Crocenzi', Eric Bernstein', Rachel Sanborn', Walter J. Urba', and Andrew D. Weinberg'
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Anti-OX40 (MOXR0916) Phase | Genentech

AACR 2016

Dose Escalation

Eannsion
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l’ ¥
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~ Expansion cohorts [ gjadder |*
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Phase |Ib to evaluate MOXR0916 in .
combination with atezolizumab .
(anti-PD-L1) is underway .
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with single agent MOXR0916 @
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Safety and Activity of Varlilumab, a Novel and First-in-Class
Agonist Anti-CD27 Antibody, in Patients With Advanced
Solid Tumors
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Results from an Integrated Safety Analysis of
Urelumab, an Agonist Anti-CD137 Monoclonal
Antibody
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The dinical evaluation of urelumab is ongoing at 0.1 mg/kg
every 3 weeks as monotherapy and in combination with targeted
mAbs, cetuximab, rituximab, or elotuzumab (NCT01775631,
NCT02110082, and NCT02252263). This approach is based on

evaluate urelumab in combination with nivolumab, an anti-PD-1
immune checkpoint inhibitor, in patients with advanced solid
tumors and B-cell non-Hodgkin lymphoma (NCT02253992).



Targeting Tumor-Associated Macrophages
with Anti-CSF-1R Antibody Reveals
a Strategy for Cancer Therapy
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A phase I study of indoximod in patients with advanced
malignancies
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First-in-Human Phase | Study of the Oral Inhibitor .
of Indoleamine 2,3-Dioxygenase-1 Epacadostat
(INCB024360) in Patients with Advanced Solid

Malignancies
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W Prior ipilimumab therapy for melanoma
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w 7 Figure 2.
t Prolonged stable disease compared with
g 6 — last prior therapy was achieved in a
E subset of patients (n = 11). Two patients
5 with melanoma refractory to ipilimumab
4 achieved stable disease with
epacadostat. The dashed line represents
3 - at least 16 weeks (112 days) on
epacadostat therapy.
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A randomised, open-label, phase 2 study of the IDO1 inhibitor @Cmssm
epacadostat (INCB024360) versus tamoxifen as therapy for

biochemically recurrent (CA-125 relapse )-only epithelial ovarian cancer,

primary peritoneal carcinoma, or fallopian tube cancer

Rebecca Kristeleit **, Irina Davidenko ®, Vadim Shirinkin ¢, Fatima El-Khouly ?, Igor Bondarenko ¢,
Michael J. Goodheart ¢, Vera Gorbunova, Carol A. Penning 2, Jack G. Shi %, Xiangdong Liu & Robert C. Newton &,
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A overall Survival

Median Overall Survival {mo)
Blinatumomab 7.7 (95% CI, 5.6-9.6)
Chemotherapy 4.0 (95% Cl, 2.9-5.3)

Hazard ratio, 0.71 (95% Cl, 0.55-0.93)
P=0.01

]
2
z
5
wi
3
§ 0.6 Blinatumomab
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R
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0 6 9 1215 1821 24
Months since Randomization
No. at Risk
Blinatumomab 271 176 124 79 45 27 9 4

oo

Chemotherapy 134 n 41 27 17 7 4 1

B Overall Survival Censored at Time of Stem-Cell Transplantation

Median Overall Survival (mo)
Blinatumomab 6.9 (95% Cl, 5.3-8.8)
Chemotherapy 3.9 (95% CI, 2.8-4.9)
Hazard ratio, 0.66 (95% Cl, 0.50-0.88)
P=0.004

Blinatumomab

Probability of Overall Survival
o

No. at Risk
Blinatumomab 271 163 80 44 21 13 2 0 o
Chemotherapy 134 56 21 12 5 1 0 0 0

C Event-free Survival

Hazard ratio, 0.55 (95% CI, 0.43-0.71)
P<0.001

Blinatumomab

Probability of Event-free
Survival
o
&

No. at Risk
Blinatumomab 271 95 55 25 11 7 2 1
Chemotherapy 134 17 12 7 3 2 1 0
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Bispecific T-Cell Engager (BiTE) Antibody Construct
Blinatumomab for the Treatment of Patients With
Relapsed/Refractory Non-Hodgkin Lymphoma: Final
Results From a Phase I Study
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A Baseline Follow-up End of Study

Table 5. Clinical Response

No. of Responses

Dose No. of ORR CR +
(ng/m?/day) Patients CR CRu CR/CRu PR CRu + PR, n (%) sb PD
Respense at highest actual dose received® 05,15 9 0 0 0 0 (0) 4 5
5 7t 0 0 0 0 (0 4 2
15 15t 1 0 2 3 (20) 7 4
30 6t 1 0 0 1017) 2 2
60 351 8 & 1" 24 (69) & &
20 at 1 0 1 2 (50) 1 0
Response at target dose*
By histology
FL 60 15 6 6 12 (80)
MCL 60 7 3 2 5(71)
DLBCL# 608 1 4 2 6 (55)
Other 60 2 0 1 1(50)
By early relapse status||
Early relapse 60 19 5 5 10 (53)
Nao early relapse 60 16 8 6 14 (88)

g
&
g

600 a00 1000 1200 1400 1600
Duration of Response {days)




CEA-TCB : anticorps bispécifique CD3-ACE

Fixation a la tumeur (exprimant 'ACE)
Zones de haute
et aux cellules T affinité pour

Activation des cellules T
Augmentation de l'infiltrat immunitaire
Indépendamment du CMH

Lyse des cellules tumorales _ o
par les cellules T cellules T CD3e

Synergie avec atézolizumab in vivo

Fragment Fc
inerte

=» Anticorps bispécifique dirigé contre ’ACE
=» Bases rationelles pour les CCR

ASCO 2017 - Tabernero J et al., abstr. 3002



CEA-TCB : anticorps bispécifique CD3-ACE

Variation des lésions cibles

depuis I'inclusion (%)

NCT02650713 trial: CEA TCB + atezolizumab (anti-PD-L1)

100 - . .
Retrait CEA-TCB 80 mg
0 p Progression = CEA-TCB 160 mg
50 A A = [Encours
A 1 nouvelle Iésion
O T T p T T T T T T T T T 1
* p ’
-50 - = =2
=
-
-100 - -
0 2 4 6 8 10 12 14 16 18 20 22 24

Semaines aprés traitement

= Activité dans les CCR, développement dans d’autres cancers ACE+

ASCO 2017 - Tabernero J et al., abstr. 3002
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for Sustained Remissions in Leukemia
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Table 1. Baseline Characteristics of the Patients.*

Characteristic
Sex — no. (%)

Female

Male
Age at infusion — yr

Median

Range
Allogeneic transplantation — no. (%)
Primary refractory disease — no. (%)
Relapse — no. (%)

1

22

Baseline burden of acute lymphoblastic
leukemia — no. (%)

Presence of detectable disease

Morphologic remission

Absence of minimal residual disease
High-risk cytogenetic factors — no.

BCR-ABL1

IKZF1 deletion

IAMP21

MLL translocation

Hypodiploidy
CNS status — no.f

CNS-1

CNS-2

Pediatric
Cohort
(N=25)

11 (44)
14 (56)
11
5-22
18 (72)
0

3(12)
22 (88)

20 (80)

5 (20)

R = R R

23

Adult
Cohort
(N=5)

1(20)
4(30)

4(30)
1(20)

Total
(N=30)

12 (40)
18 (60)

14

5-60
18 (60)
3 (10)

5(17)
22 (73)
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Figure 1. Probability of Event-free and Overall Survival

at 6 Months.




Cellules T arecepteur chimerique (CAR-T
cells) anti-CD19

Résultats a long terme dans la leucémie aigué lymphoblastique de I'adulte en rechute

Suivi médian de 29 mois (1-65)

- Survie sans événement Survie globale
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Phase 1 Results of ZUMA-1: A Multicenter Study
of KTE-C19 Anti-CD19 CAR T Cell Therapy
in Refractory Aggressive Lymphoma

Frederick L. Locke,'* Sattva S. Neelapu,”* Nancy L. Bartlett,’ Tanya Siddigi," Julio C. Chavez,” Chitra M. Hosing,"
Armin Ghobadi,” Lihua E. Budde,' Adrian Bot,” John M. Rossi,” Yizhou Jiang,” Allen X. Xue,” Meg Elias,”
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I Complete Response
Il Partial Response
I Stable Disease
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Patient

Patient 5
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Figure 1. Clinical Efficacy after KTE-C19 Infusion
(A) Duration of response and survival post-infusion with KTE-C19. (B) CR at 30 days post KTE-C19 infusion in patient 5. Representative PET-CT scans at baseline

and 30 days post KTE-C19 infusion in a patient with DLBCL relapsing after prior therapy with R-CHOP, R-ICE, and ASCT with Rituximab-gemcitabine-busulfan-
melphalan+azacitidine-vorinostat.

Ongoing Complete Remission From ZUMA-1

62-Year-Old Man With Refractory DLBCL
Prior therapies
R-CHOP
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R-ICE

R-lenalidomide

Baseline Month 3 Month 12
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ZUMA-1: Met Primary Endpoint ORR (P < .0001)?in Combined Group

Best Response

ORR (%)

mITT®

DLBCL
CR (%)

n=177

ZUMA-1 Phase 2
TFL/PMBCL Combined
ORR (%) CR (%) ORR (%) CR (%)
n=24 n=101

82

49

83 71 82 54

*Inferential testing when 92 axi-cel-dosed patients had 6 mo of follow-up. ORR 82%, P<0.0001. ®* mITT (modified intention-to-treat) set of all patients dosed with axi-cel. CR, complete response;
DLBCL, diffuse large B cell lymphoma; ORR; objective response rate; PMBCL; primary mediastinal B-cell lymphoma; TFL, transformed follicular lymphoma.

Locke et al. AACR 2017



Duration of Responses At a Median Follow-Up of 8.7 Months

100 % Median (95% Cl), mo
ORR 8.2 (3.3-NR)
80 - CR NR (8.2-NR)
S . 1 PR 1.9 (1.5-2.1)
X
< 60+
2
@
‘5 40
[\
a
20+
o L] L T T L] T L] L] T Ll L T 1 T
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Duration of Response (mo)
Patients at Risk

ORR 83 75 60 45 40 26 14 14 12 7 S5 3 1 0O
CR 55 52 49 41 37 24 14 14 12 7 5 3 1 O
PR 28 23 11 4 3 2 ©

CR, complete response; NR, not reached; ORR, objective response rate.

Locke et al. AACR 2017
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Toxicity of

Lymphopenia

1-FN
(Blay et

al JCO 1996)
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trial with CYT107 exploring the restoration of CD4"
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ELYPSE-7: a randomized placebo-controlled phase lla
trial with CYT107 exploring the restoration of CD4"
lymphocyte count in lymphopenic metastatic breast
cancer patients
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Safety, Antitumor Activity, and Immune Activation of
Pegylated Recombinant Human Interleukin-10 (AM0010) in
Patients With Advanced Solid Tumors

Aung Naing, Kyriakos P. Papadopoulos, Karen A. Autio, Patrick A. Ott, Manish R. Patel, Deborah J. Wong,
Gerald S. Falchook, Shubham Pant, Melinda Whiteside, Drew R. Rasco, John B. Mumm, Ivan H. Chan, VOLUME 34 - NUMBER 29 - OCTOBER 10. 2016
Johanna C. Bendell, Todd M. Bauer, Rivka R. Colen, David S. Hong, Peter Van Viasselaer, Nizar M. Tannir,
Martin Oft, and Jeffrey R. Infante
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CMB305: Prime-Boost Immunotherapy Targeting
NY-ESO-1

* No ex vivo manipulation or HLA

monthly G305

1) PRIME the Immune System \_/ 1) BOOST the Immune System matChing
LV305 \ G305 : H H
) O * Sequential administration of LV305
/ \ and G305 (3 months) followed by

4

N R0 = e |/ « LV305 Priming:
e / OC o ‘\ o ¢ Dendritic cell (DC) targeting NY-ESO-1
N et - .9 lentiviral vector encoding full length
| | NY-ESO-1
o B} wrmiciials A * Integration deficient, replication
@), T incompetent
E"JJJ * Induces and expands NY-ESO-1

specific CD8 and CD4 T Cells
* G305 boosting:

* Potent TLR-4 agonist co-formulated
with NY-ESO-1 full length protein

* Enhances LV305 immunogenicity and
triggers anti-NY-ESO-1 antibodies

NY-ESO-1+TUMOR
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C131 Study: Disease Control in STS Patients

STS Patients n=25

ORR, pt (%) 0
SD, pt (%) 16 (64)
DCR, pt (%) 16 (64)
Median PFS, 4.7
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95% Cl 21-7.8
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Rate, %
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Experienced durable tumor growth arrest
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Les questions saillantes en 2017

Quels patients?
Quelles cibles?
Quelles combinaisons?

— Immunothérapies

— Chimiothérapies cytotoxiques
— Radiothérapie

— Thérapies ciblées

Quelles modalités d’administration?
Comment développer ces traitements?



TABLE 1 (Continued)

ClinicalTrials.gov ID/
Sponsor (year opened)

NCT02614833
Immutep S.A. (2015)

NCT02676869
Prima BioMed Ltd
(2016)

Trial

IMP321 as adjunctive to
standard chemotherapy
paclitaxel metastatic breast
carcinoma

Phase | study of IMP321
adjuvant to anti-PD-1 therapy
in unresectable or metastatic
melanoma

BMS-986016 (Bristol-Myers Squibb)

NCT01968109
Bristol-Myers Squibb
(2013)

-
E SS a I S Fr—
Bristol-Myers Squibb
(2014)
I - -
I I | S NCT02750514
Bristol-Myers Squibb
n I n (2016)
L G 3 NCT02658981

Sidney Kimmel

Comp!
Cancer Center (2016)

NCT02935634

Bristol-Myers Squibb
(2016)

ClinicalTrials.gov ID/
Sponsor (year opened)

LAG525 (Novartis)

NCT02460224

Novartis
Pharmaceuticals
(2015)

MK-4280-001 (Merck)
NCT02720068
Merck Sharp & Dohme
Corp. (2016)

Safety study of anti-LAG-3 with
and without anti-PD-1 in the
treatment of solid tumors

Safety study of anti-LAG-3 in
relapsed or refractory
haematologic malignancies

A study to test combination
treatment in people with
advanced non-small cell lung
cancer

Anti-LAG-3 or urelumab alone
and in combination with
Nivolumab in treating patients
with glioblastoma

A study to test combination
treatments in people with
advanced gastric cancer
(FRACTION-GC)

Trial

Safety and efficacy of LAG525
single agent and in combina-
tion with PDR0OO01 in patients
with advanced malignancies

Study of MK-4280 as mono-
therapy and in combination
with Pembrolizumab (MK-
3475) in adults with advanced
solid tumors (MK-4280-001)

Patient Population Phase (estimated
enrollment) Primary endpoint

« Hormone receptor-positive metastatic
breast cancer

* Phase lIb, 1:1randomization; 2-stage design
(n=211)

* Assessment of PFS

« Stage III/IV unresectable or metastatic
melanoma (n=24)

® Phase | dose-escalation study

« Number of patients with treatment
emergent AEs, serious AEs and DLTs

* Advanced solid tumors: cervical, ovarian,
bladder, CRC, H&N, gastric, HCC, RCC,
NSCLC, melanoma

* Phase I/lla, dose-escalation, and cohort
expansion study (n=360)

o Safety: rate of AEs

+ Relapsed or refractory B-cell malignancy
= CLL, HL, NHL, MM (n=132)

* Phase I/lla dose-escalation and cohort
expansion study

e Safety - AEs, serious AEs and laboratory
abnormalities

+ Advanced NSCLC

& Phase Il (n=504)

* ORR, Duration of response, and PFS rate
o Safety/tolerability

* Recurrent GBM or gliosarcoma, following
RT + temozolomide (n=68)

& Phase |; MTD of BMS-986016 + anti-PD1
ORanti-CD137 # anti-PD1

o Advanced gastric cancer

* Phase Il

* ORR, duration of response, and PFS rate

+ Safety/tolerability

Patient Population Phase (estimated
enrollment) Primary endpoint

.

Phase I/1l (n=416): advanced NSCLC,
advanced melanoma, mRCC

Phase I: incidence of DLTs for LAG525 as
single agent and in combination with PDRO01
Phase II: ORR, per RECIST v1.1

.

Metastatic solid tumors

Phase | (n=70)

Number of participants with DLT, AEs, and
discontinuation due to AE

.

.

Description

Paclitaxel + IMP321 (experimental) vs
paclitaxel + placebo

* 6 cycles of 4 wks: weekly paclitaxel D1,
D8, D15, and IMP321 D2 and D16

¢ 3dose cohorts: IMP321 administered
as SC injection of 1, 6, or 30 mg every
2 wks

Pembrolizumab per approved label

BMS-986016 + Nivolumab

BMS-986016 + Nivolumab

Nivolumab monotherapy vs Nivolumab +
Dasatinib vs Nivolumab + BMS-986016

BMS-986016 IV on D1 and 15, even
28 daysx24 courses unless POD or
unacceptable toxicity

Nivolumab+lpilimumab vs
Nivolumab+BMS-986016

Description

3 arms: (A) single-agent LAG525; (B)
LAG525+PDR001; (C) LAG525 in
Japanese patients

Non-randomized, dose-escalation safety
study

Five dose levels (A-E) of
MK-4280-001+MK-2475

Status/outcomes

o Currently recruiting participants
s Estimated completion, Jun 2019

Currently recruiting participants Estimated
completion, Mar 2018

o Currently recruiting participants
¢ Estimated completion, May 2018

o Currently recruiting participants

+ Estimated completion, Jan 2020

* Immunogenicity as measured by ADA for
BMS-986016

o Currently recruiting participants
+ Estimated completion, Apr 2021

+ Currently recruiting participants
« Estimated completion, Dec 2019

o Currently recruiting participants
¢ Estimated completion, Nov 2021

Status/outcomes

Immunological readout: correlate PD-L1,
LAG-3 expression, IFN¥X-related gene
mRNA profiling, emergence of
anti-LAG525/PDR001 antibodies
Currently recruiting participants
Estimated completion, Oct 2018

e Currently recruiting participants
Estimated completion, Aug 2020



Epacadostat + pembrolizumab in Metastatic Melanoma
(Incyte, NCT02178722)

B 25mg B 50mg B 100mg H 300mg © Off study
BID BID BID BID treatment
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Gangadhar et al. SITC 2015. Abstract #07
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Les questions saillantes en 2018

Quels patients?
Quelles cibles?
Quelles combinaisons?

— Immunothérapies

— Chimiothérapies cytotoxiques
— Radiothérapie

— Thérapies ciblées

Quelles modalités d’administration?
Comment développer ces traitements?



Pembrolizumab plus Chemotherapy
in Metastatic Non—-Small-Cell Lung Cancer

L. Gandhi, D. Rodriguez-Abreu, S. Gadgeel, E. Esteban, E. Felip,

F. De Angelis, M. Domine, P. Clingan, M.J. Hochmair, S.F. Powell, S.Y.-S. Cheng,
H.G. Bischoff, N. Peled, F. Grossi, R.R. Jennens, M. Reck, R. Hui, E.B. Garon,
M. Boyer, B. Rubio-Viqueira, S. Novello, T. Kurata, J.E. Gray, J. Vida, Z. Wei,

J. Yang, H. Raftopoulos, M.C. Pietanza, and M.C. Garassino,
for the KEYNOTE-189 Investigators™

This article was published on April 16,
2018, at NEJM.org.

DOI: 10.1056/NEJMoal801005

A overall Survival

Patients Who Survived (%)
o
=
T

Pembrolizumab combination

404 Placebo combination
30+
20+
104 Hazard ratio for death, 0.49 (95% CI, 0.38-0.64)
P<0.001
0 T T T T T T 1
3 6 9 12 15 18 21
Months
No. at Risk
Pembrolizumab combination 410 377 347 278 163 71 18 o
Placebo combination 206 183 149 104 59 25 8 0
B Subgroup Analysis of Overall Survival
No. of Events/
Subgroup No. of Patients Hazard Ratio for Death (95% Cl)
Overall 235/616 —- 0.49 (0.38-0.64)
Age
<65 yr 1337312 —a— 0.43 (0.31-0.61)
=65 yr 102/304 — . 0.64 (0.43-0.95)
Sex
Male 143363 —— 0.70 (0.50-0.99)
Female 92/253 —. 0.29 (0.19-0.44)
ECOG performance-status scare
0 74/266 —. 0.4 (0.28-0.71)
1 159/346 —a— 0.53 {0.39-0.73)
Smoking status
Current or former 211/543 —a— 0.54 (0.41-0.71)
Never 24/73 _— . 0.23 (0.10-0.54)
Brain metastases at baseline
Yes 51/108 —a— 0.36 (0.20-0.62)
No 184/508 —— 0.53 (0.39-0.71)
PD-LL tumer proportion score
<1% 84/190 —a— 0.59 (0.38-0.92)
=1% 135/388 —— 0.47 (0.34-0.66)
1-49% 65/186 —a— 0.55 (0.34-0.50)
=50% 70/202 —a— 0.42 (0.26-0.68)
Platinum-based drug
Carboplatin 176/445 —a— 0.52 (0.39-0.71)
Cisplatin 59/171 — 0.41 (0.24-0.69)
0‘1 10

Pembrolizumab Combination
Better

Placebo Combination
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Combining RT and ICP Ab : a PoC

ARM A

ATEZOLIZUMAB
— - (1200mg, IV, Q3W, 2 cycles) ‘ SU RG ERY

ARM B

ATEZOLIZUMAB
o (1200mg, IV, Q3W, 2 cycles) P, SURGERY 4

D1
ARM C

[ > SURGERY mm)  (1200mg, IV, Q3W, 2 cycles)



Les questions saillantes en 2018

Quels patients?
Quelles cibles?
Quelles combinaisons?

— Immunothérapies

— Chimiothérapies cytotoxiques
— Radiothérapie

— Thérapies ciblées

Quelles modalités d’administration?
Comment développer ces traitements?



Immunotherapies vs targeted oncogene therapies

Today Tomorrow ?

=== Control \
== Targeted oncogene treatment

Immune checkpoint blockade

== Combinations

e

Survival
Survival

——

Time

;

Time /

1. Adapted from Ribas A, presented WCM 2013. 2. Ribas A, et al. Clin Cancer Res
2012;18:336-41. 3. Drake CG. Ann Oncol 2012;23(suppl 8):viii41-viii46.
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Immune vs oncogene targeted therapy

. Ten-Year Progression-Free and Overall Survival in Patients
Screenmg Week 72 With Unresectable or Metastatic GI Stromal Tumors:

g Long-Term Analysis of the European Organisation for
Research and Treatment of Cancer, Italian Sarcoma Group,
and Australasian Gastrointestinal Trials Group Intergroup

Phase III Randomized Trial on Imatinib at Two Dose Levels

Paolo G. Casali, John Zalcberg, Axel Le Cesne, Peter Reichards, Jean-Yves Blay, Lars H. Lindner, fan R. Judson,
Patrick Schoffski, Serge Leyvraz, Antoine ltaliano, Viktor Griinwald, Antonio Lopez Pousa, Dusan Kotasek, Stefan
Sleijfer, Jan M. Kerst, Piotr Rutkowski, Elena Fumagalli, Pancras Hogendoorn, Saskia Litiére, Sandrine Marreaud,
Winette van der Graaf, Alessandro Gronchi, and Jaap Verweij on behalf of the European Organisation for Research
and Treatment of Cancer Soft Tissue and Bone Sarcoma Group, lialian Sarcoma Group, and Australasian
Gastrointestinal Trials Group

VOLUME 35 - NUMBER 16 - MAY 20, 2017

Hodi et al. Abstract #3008 ASCO 2008 A
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Etude de phase | atézolizumab + vémurafénib
+ cobimeétinib (mélanomes BRAF V600 muté)
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nature  Accelerated Article Preview

LETTER
doi:10.1038/nature25015

Cyclin D-CDK4 kinase destabilizes PD-L1 via Cul3%?°F to control cancer
immune surveillance

Jinfang Zhang, Xia Bu, Haizhen Wang, Yasheng Zhu, Yan Geng, Naoe Taira Nihira, Yuvong Tan, Yanpeng Ci, Fei Wu,
Xiangpeng Dai, Jianping Guo, Yu-Han Huang, Caoqi Fan, Shancheng Ren, Yinghao Sun, Gordon J. Freeman, Piotr Si¢inski and.
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Les questions saillantes en 2018

* Quelles cibles?
* Quels patients?
* Quelles combinaisons?
— Immunothérapies
— Chimiothérapies cytotoxiques
— Radiothérapie
— Thérapies ciblées
* Quelles modalités d’administration?
« Quand appliquer?
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Localised oncolytic virotherapy can overcome
systemic tumour resistance to immune
checkpoint blockade therapy

10 _
0
80 A
g
= 90 1 : NDV + anti-CTLA-4
= .
Z 40 - O ¥ NDV + isotype
S .
@ 00 - O ° -®- PBS + anti-CTLA-4
O -0~ PBS +isotype
0 1 C || 1 1 1
0 20 40 60 80 10
Time (days) 0

Zamarin D, et al. Sci Transl Med 2014;6,:226ra32.



Localized oncolytic therapy+ICP

* T-VEC + ipilimumab

* T—=VEC+ pembrolizumab

* Cocksackie A21+ipilimumab



Talimogene Laherparepvec in Combination With Ipilimumab
in Previously Untreated, Unresectable Stage IIIB-I1V
Melanoma

Igor Puzanov, Mohanuned M. Milhem, David Minor, Omid Hamid, Ai Li, Lisa Chen, Michael Chastain,
Kevin 8. Gorski, Abraham Anderson, Jeffrey Chou, Howard L. Kaufinan, and Robert H.I. Andtbacka
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Les questions saillantes en 2018

Quelles cibles?

Quels patients?

Quelles combinaisons?

— Immunothérapies

— Chimiothérapies cytotoxiques

— Radiothérapie

— Thérapies ciblées

Quelles modalités d’administration?

Comment et quand développer ces traitements?



Anti-PD-1 1st line in PD-L1hish NSCLC

100+
90
80
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304 Hazard ratio for death, 0.60 (95% Cl, 0.41-0.89)
P=0.005
204
104
0 T T T T T T 1
0 3 6 9 12 15 18 21
Month
No. at Risk
Pembrolizumab 154 136 121 82 39 11 2 0
Chemotherapy 151 123 106 64 34 7 1 0

Reck M, et al. Pembrolizumab versus Chemotherapy for PD-L1-Positive NSCLC.
N Engl J Med; 2016
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R Cohortes

CANCER

R&D

Sarcome Rare Pr Jean-Yves BLAY  NETSARC

Cancer rare des ovaires Prlsabelle RAY-COQUARD TMRO

Lymphome primitif du systéme nerveux central Pr Khé HOANG-XUAN Loc
Cancer rare de la thyroide Dr Martin SCHLUMBERGER ~ TUTHYREF

Cancer neuroendocrinien rare Pr Patricia NICCOLI ~ RENATEN

Cancer des cellules germinales Dr Christophe MASSARD

Lymphome des cellules T/Natural Killer (NK) Dr Arnaud JACCARD

AcSé Pembrolizumab - présentation de 92
|'étude - Version 1,4 ( 08 janvier 2018)



W Essai adaptatif - approche Bayésienne en 2 étapes
W Par cohorte

REGLE D’ARRET n 10pts
arrét recommandé s'il existe une probabilité
élevée (= 85 %) que le taux de réponse objective
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Inclusio
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|
:
|
CANCER \ 4
N L'analyse séquentielle continue jusqu'a décision du CS pour

arréter les inclusions dans la cohorte ou jusqu'a ce que la

R&D taille maximale de I'échantillon soit atteinte (50 patients)

AcSé Pembrolizumab - présentation de
|'étude - Version 1,4 ( 08 janvier 2018)



Les questions saillantes en 2018

* Quelles cibles?

* Quels patients?

e Quelles combinaisons?

* Quelles modalités d’administration?

« Comment évaluer?

* Quand appliquer?

« Peut on les offrir en routine aux patients?



Médicaments accessibles?

Pembrolizumab ligne 1 dans les cancers bronchiques non a petite cellules

Ipilimumab nivolumab pour les melanome pdI1 0 ou les meta cerebrales de melanome
Pembrolizumab dans les cancers MSI (5% des cancers)

Nivolumab, pembrolizumab dans les maladies de Hodgkin

Mifamurtide dans les osteosarcomes non métastatique en premiere ligne

Cyramza dans les cancers oesogastriques et dans les cancers coliques et bronchiques en deuxiéme ligne
Daratumumab dans le myélome multiple

Bevacizumab dans les cancers du cols de 1’utérus

NAB paclitaxel dans le cancer du pancreas avancé

Carfilzomib , dans le myélome multiple en seconde ou troisiéme ligne avec la dexamethasone

Nintedanib dans les adénocarcinomes pulmonaires en seconde ligne en combinaison avec le docetaxel (AMM
européenne)

Caelyx dans les maladies de Hodgkin

223R pour les cancers de prostate métastatiques osseux

Trabectedine : sarcomes



Conclusions

Facteurs prédictifs

— Génomigues, immunologiques, microbiote,...
Nouvelles cibles

— Monothérapies?

Combinaisons

— Quelle strategie pour chosir les combo et les patients
Quels essais cliniques?

Acces
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