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rF!-:ep'mt by Doll and Surgeon General's Introduction of endobronchial First trial to report MNLST published demonstrating
Hill (4) on relationship | | Report on smoking ultrasound bronchoscopy survival advantage with lower mortality with annual LDCT
between lung and lung cancer I adjuvant chemotherapy compared to annual CXR

cancer and smoking First reports on use of SBRT after surgical resection I

: Lung cancer for localized lung cancer l First agent First immuno-
Rapid increase surpasses breast - I - .| approved for therapy agents
in incidence of cancer as leading Cisplatin-based chemotherapy First lung cancer risk maintenance approved for
lung cancer in cause of mortality improves survival in advanced prediction model therapy advanced lung
u.s. among women NSCLC published (Bach madel) (pemetrexed) cancer

"

Development of
cigarette-making
machine

L

Initial reports on
environmental tobacco
smoke and lung cancer

CMS approves Mayo lung First discovery of First genotype-specific

use of PET scans | | nodule risk oncogene-addicted agent approved

far NSCLC prediction model lung cancer (EGFR (Crizotinib for ALK+
mutations) NSCLC)

lung cancer

L

rSurgerzln General's Heport on smoking cessation and

J {iﬂr T1NO disease

Trial of lobectomy vs. sublobar resection

[luemncanm of EML4-ALK translocation in NSCLCJ
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Lung cancer risk factors
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Second-hand smoking

= Group 1 Carcinogen by International
Agency of Research on Cancer (IARC,
WHO)

= Smoking = 80- 90% cases
(RR x 5-10)

= Radon gas = 10% cases

v’ 1%t risk factor in non-smokers (OMS)

v 27 caquse in smokers: synergism

American Cancer Society 2018, CDC 2018, WHO IARC 2018



IASLC & A

IASLC 19th World Conference on Lung Cancer
September 23-26, 2018 Toronto, Canada

INTERNATIONAL ASSOCIATION FOR THE STUDY OF LUNG CANCER

METHODS

WCLC2018.1ASLC.ORG #WcCLC2018

NATIONAL
pu CANCER

National registry
% of driver molecular alt. by region
Period: 2012-2016

Estimated risk by region in France

Intermediate

Auvergne-Rhdne-Alpes Bourgogne-Franche-Comté = Centre Val-de-Loire
Bretagne Nouvelle Aquitaine = Grand Est
Normandie Occitanie = Hauts de France

Pays de la Loire Provence-Alpes-Cote-d'Azur = lle de France




I A SL : i é L 1ASLC 19th World Conference on Lung Cancer
. D/ Q“: September 23-26, 2018 Toronto, Canada

INTERNATIONAL ASSOCIATION FOR THE STUDY OF LUNG CANCER WCLC2018.IASLC.ORG #WCLC2018

Radon France, by molecular subtype

P<0,0001
KRAS
‘e
ROS1 P=0,005
<—
|| = Hiah
HER2 P=0,01 High exposure
] - Intermediate exposure
BRAF — P=0,0001 Low exposure
%
]
ALK NS
EGER e p<0,0001
!

Mezquita L, Gustave Roussy, France
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Table 1. Prevalence of Vaping in the Past 30 Days, According to Substance, School Grade, and Year.*

Lu ng cancer risk factors Substance and Prevalence in Prevalence in Change from
School Grade 2017 (95% Cl) 2018 (95% Cl) 2017 to 2018 (95% Cl)

s

U Redongs | {af yepes nieotne

12th grade 11.0 (9.2-13.0) 20.9 (17.7-24.6) 10.0 (6.5-13.4)
10th grade 8.2 (6.6-10.2) 16.1 (14.0-18.6) 7.9 (5.6-10.2)
" Second-hand smoking _ 8th grade 3.5 (2.9-4.2) 6.1 (5.1-7.4) 2.6 (1.4-3.8)
. Vaped flavoring
| Genetis  “uy 12th grade 9.7 (8.4-11.0) 13.5 (11.8-15.4) 3.8 (1.8-5.9)
9.2 (7.7-10.8) 13.1 (11.5-15.0) 3.9 (1.8-6.1)

 Radiation | 48 101t grace

8th grade 5.3 (4.5-6.3) 8.1 (6.8-9.6) 2.8 (1.2-4.3)

_ @ Vaped nicotine or flavoringt

' Arsenic (), diesel.. i [ 12th grade 15.2 (13.3-17.4) 25.0 (21.6-28.7) ] 9.8 (6.1-13.4)
10th grade 12.0 (10.2-14.1) 203 (17.9-22.9) 8.3 (5.6-11.0)
8th grade 6.3 (5.4-7.3) 9.7 (8.2-11.4) 3.4 (1.7-5.1)

Risk of Lung Cancer?
New mutational spectrum?

American Cancer Society 2018, CDC 2018, WHO IARC 2018
Miech, NEJM 2019
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cmoves [\ Our major Cha"enge

AIR POLLUTION - THE SILENT KILLER

Air pollution is a major environmental risk to
health. By reducing air pellution levels, countries
can reduce;

Ewery year, around

7 MILLION
DEATHS

are due to expasure
fram both cutdoor

ond hvsahold i - 4 v What will be the mutational
spectrum of these cancers?

REGIONAL ESTIMATES ACCORDING

TO WHO REGIONAL GROUPINGS: Over 2 million
e in SeLth-Fast Asia decine

’ﬁ*":“-g = Over 2 million
.- in Wastern Pacific eqic

Nearly 1 millien

in A&Tica Respon

About 500 0DO

denths in Ezstarn Mediterranaan Sagion
About 500 0DO

deacsin Eurcoasan Regios

More than 3040 000
in the Renion of the 4merzas

http://www.euro.who.int/en/health-topics/environment-and-health/air-
quality/news/news/2018/5/over-half-a-million-premature-deaths-

CLEAN AIR FOR HEALTH #AirPollution g;%} %Vr‘;gﬂigggﬂ annually-in-the-european-region-attributable-to-household-and-ambient-
- air-pollution/infographic-air-pollution-the-silent-killer
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Biomarker candidates for screening

Origin @ Nudleic acids @ Cells @ Proteins @ Other molecules Source
[ ] Masal epithelial cells Nasal epithelial scrapping @
/
d b
@  Alrways epithelial cells / Explecbready . PY IVI t f
flam o mo— anagement o
[ I ) Tumor cells =1
| e indeterminate
Mi i t
[ IS ] icroenvironmen B e
e Host =~ O D Urine o p u m o n a ry
A A\
3 .o/ y
. A Masal epithelial
e . s _/ P —\A! eolus o scrapping n o u e S
Masal { %

epithelial cells

Exhaled breath

Sputum

* Risk assessment

— Risk factors
— Personalized

Seijo, JTO 2019



AFP
Angiopoietin-2
AXL
CA-125
CA15-3
CA19-9
CD44
CEA
CYFRA 21-1
DKK1
Endoglin
FGF2
Follistatin
Galectin-3
G-CSF
GDF15
HE4
HGF
IL-6
IL-8
Kallikrein-6
Leptin
LRG-1
Mesothelin
Midkine
Myeloperoxidase
NSE
OPG
OPN
PAR
Prolactin
SEGFR
sFas
SHBG
SHER2/SEGFR2/sErbB2
SPECAM-1
TGFa
Thrombospondin-2
TIMP-1
TIMP-2
Vitronectin

Multi-analyte blood test for screening

NRAS
NRAS
CTNNB1
CTNNB1
PIK3CA
PIK3CA
PIK3CA
PIK3CA
FBXW7
FBXW7
FBXW7
FBXW7
APC
APC
EGFR
BRAF
CDKN2A
CDKN2A
PTEN
PTEN
PTEN
PTEN
FGFR2
HRAS
KRAS
KRAS
KRAS
AKT1
TP53
TP53

TP53
TP53
TP53
TP53
TPS53
TPS53
TPS53
TPS53
TPS53
TPS53
TPS53
TPS53
TP53
TP53
TP53
TP53
TP53
TP53
TP53
TP53
TP53
TP53
TP53
TP53
TP53
TP53
TP53
TPS53
TPS53
PPP2R1A
GNAS

c

Proportion detected
by CancerSEEK (%)

100%

80%

60%

40%

20%

7 80% -
T 60% -
1 ' 40% 4

B 100%

[

Proportion detected
by CancerSEEK (%)

0%

leer Slomach F'ancreas Esoph agus Colorectum Lung Breasl Stalge 1 Slalge [} Staés 1]

1005 patients with stage | to lll pan-cancer
and 812 cancer-free controls.

Specificity higher than 99%
Sensitivity 33% for breast cancer to 98% for
ovarian cancer, 59% lung cancer (n= 104).

Cohen, Science 2018



) MyPeBS —Study scheme

Courtesy of S.Delaloge 40-70 years-old women
Invitation from organized screening centres

or volunteering

Exclusion criteria:
85 ) 000 Women Dedicated visit Women with prior breast cancer or
2 5 years | nc | us | on already identified very high risk
4 year-follow-up SHeIEE
Arm 1 Randomisation Arm 2
Standard Risk-stratified
. Risk evaluation (includi li test
Standard screening
according to ongoing Risk-based screening
recommendations according to 5-year risk

Primary endpoint: Incidence of stage 2 or higher breast cancer in each group at 4 years



Past, present and future of NSCLC

Screening

2019

2034

Low Dose CT

Based on
smoking status

Low Dose CT

Based on
smoking status
And other risk factors
And personalized
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Proton therapy? Tumor biology and XRT dose?
In a study with stage lll NSCLC patients, proton therapy is estimated to eliminate .
45% of radiation to the healthy lung when compared to IMRT @ i m .o
Proton Thera
; Py e b
v
_.
1 4 .
- .

' 2 45Gy 9 i

One-size fits all Individualized, personalized

+@e +@o
+@e

=)0

o

o
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Extra radiation is delivered with IMRT

Genome-based model for adjusting radiotherapy dose (GARD)

.F’ercentagfe of patients experiencing greater than grade 3 lung and esophagus Saicuiating FSTTor an individoat patient
inflammation after proton and photon therapy® Blopay Qens Expression 10 Gano Network RE1 Caleutation

Chemotherapy + 3D-CAT ‘ . ;
ey o, Ci rap, I —ﬁl Cas e 38
50 44°%4 Il chemotharapy + IMRT o ! i
Il chemotharapy + Proton therapy ‘ ) .

o

=

o

= Deriving GAD from individual patient RSI .

b= ™ @) @ ges)

o Linear-Quadratic Patient speciflic Genomically Adjusted 2

o modal of survival radioblological Dose effect ¥

£ after d doses of n Gray parameters E o

o . e 2 -

o 2 L ] = +

2 SF — g—nlad+aa®) RS+ fnd®  GAD = nd(o + 3d) 1

—ied §
in experiments n & d trial specific, i !
ARSI ~ SF2 a patient specific, o

(n=1 and d=2) B constant %

Esophagitis Pneumonitis

Sejpal Cancer 2011, Scott et al., Lancet Oncol 2017




Surgery in 15 years

Robotic Surgery

Engineered whole organs and
complex tissues

Ricciardi et al, ] Thorac Dis 2018, Badylak et al, Lancet 2012
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Increasing role in

oligometastatic
disease+++
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3year recurrence-free survival (95% Cl):
SABR 86% (74-100); surgery 80% (65-97)
HR (95% Cl): 0-69 (0-21-2-29)

40+

204
log-rank p=0-5379
0 T T T T T T T T 1

0 6 12 18 24 30 36 42 48 54 60

. Time (months)
Number at risk

SABR 31 31 28 24 20 18 17 14 7
Surgery 27 23 22 17 13 13 10 5 4 3 1

Pooled analysis ROSEL & STARS studies

Phase Il study
SABR followed by surgery at 10 weeks

All Patients Undergoing
Characteristic Surgery®(n = 36

Pathologic complete response® 21(60)

Pathologic N stage®

ypNO 32(91)

ypN1 1(3)

ypN2 2 (6)
Pathologic tumor size, mean (SD), cm 1.8(1.0)

No. of mediastinal lymph nodes sampled, 6 (0-16)
median (range)

Mediastinal lymph nodes, mean (SD), % 3.5(17.0)
positive

Time from start of SABR to surgery, mean 2.9(0.4)
(SD), mo

Chang Lancet Oncol 2015, Palma JAMA Oncol



ROUSSY Past, present and future of NSCLC

Resectable NSCLC

2004 2019 2034

Surgery Surgery SABR
SABR Surgery



ROUSSY Past, present and future of NSCLC

Resectable NSCLC

2004 2019 2034
Surgery Surgery SABR
SABR Surgery
Peri-op De-escala#itn Peri-op
Chemo cc1 Chemo
Based on stage

Based on stage

Peri-op RT Post-op RT

Based on stage Based on stage



GUSTAVE/

ROUSSY
CANCER CAMPUS I \

GRAND PARIS

Breast cancer adjuvant chemo history

Effects of chemotherapy and hormonal theranv far .

early breast cancer on recurrence and 15-ye: 20005 - on Iy feW

an overview of the randomised trials rea I Iy d rlve an
absolute benefit

Tamoxifen and Chemotherapy for LYmp ruy st cone st colabesative o ey’
Node-Negative, Estrogen Receptor-Positive
Breast Cancer

Bernard Fisher, James Dignam, Norman Wolmark, Arthur DeCillis,
Birol Emir, D. Lawrence Wickerham, John Bryant, Nikolay V. Dimitrov,
Neil Abramson, James N. Atkins, Henry Shibata, I )

Richard G. Margolese*®

The New England
Journal of Medicine

End of 90s: all

b e n efit ! Prognostic and predictive value of the 21-gene recurrence

score assay in postmenopausal women with node-positive,
oestrogen-receptor-positive breast cancer on chemotherapy:
aretrospective analysis of a randomised trial

il H.

ADJUVANT GYCLOPHOSPHAMIDI XATE, AND FLUGROURAGIL IN NODE-
PoOS| ANGER

1976 adjuvant chemo

Courtesy of S.Delaloge Bonadonna NEJM 1976, Fisher J Clin Oncol 1997, EBCTCG Lancet 2005, Albain Lancet Oncol 2009
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Breast cancer adjuvant chemo history  TNBCand HER2+

Effects of cher 1' Cancer SUbtypeS drlve ﬂ

early breast ca pr|mary trt ChOlceS

an overview o
Tamoxifen and Chemotherapy for Lymp rus s cone st colabostin o 576
Node-Negative, Estrogen Receptor-Positive
Breast Cancer

Bernard Fisher, James Dignam, Norman Wolmark, Arthur DeCillis,
Birol Emiv, D. Lawrence Wickerham, John Bryant, Nikolay V. Dimitrov,
Neil Abramnson, James N, Atkins, Henry Shibata, Luc Deschenes,
Richard G. Margolese*®

The New England
Journal dicine

End of 90s: all
benefit!

Luminal cancer

1976 adjuvant chemo A ROLE FOR TKI?

Courtesy of S.Delaloge Bonadonna NEJM 1976, Fisher J Clin Oncol 1997, EBCTCG Lancet 2005, Albain Lancet Oncol 2009
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Breast cancer adjuvant chemo history  TNBCand HER2+
Effects of chemotherapy and hormonal therapy for
early breast cancer on recurrence and 15-year survival:
an overview of the randomised trials
Tamoxifen and Chemotherapy for LYMp oy, s cone resties collabosstive o 57
Node-Negative, Estrogen Receptor-Positive
Breast Cancer
Bwim:dﬂsh er, JHHC’ qunam \wwan Wolmark, Arthur DeCillis,
Birol Em ikerham, John Bryans, Nikolay V. Dimitrov,
Neil {br nSOT ﬂlus Hc iy Shi brk Luc Deschenes,
Richard G. Margolese*®
The New England
Journal of Medicine End Of 905: a”

Number 14 . l
LUBROURACIL IN NODE- e n e It .
1. ML MILVA ZAMBETTL 3L

» : _ Luminal cancer
2. Additional Prognostic tools and biomarkers

refine trt choices
https://breast.predict.nhs.uk/, A LUNG
™ H ® 1iNn® A
OncotypeDX™, Mammaprint ©, EpClin® e ONCOTYPEDX?

Courtesy of S.Delaloge Bonadonna NEJM 1976, Fisher J Clin Oncol 1997, EBCTCG Lancet 2005, Albain Lancet Oncol 2009

1976 adjuvant ct
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Minimal disease

Cancer detection: Molecular Detection
—> screening or profiling or of residual
earlier diagnosis prognostication disease
© Clone 1
) Clone 2
@ Clone 3 .
| 1
' |
© |
- I
o |
o 1
e |
o
o J
~ |
A 1 e
Time :

Wan Nat Rev Cancer 2017
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cfDNA in resected stage Il colorectal cancer

250 subjects with stage Il
colon cancer

Excluded (n = 19)
- Ineligible (n = 8)

——» - Withdrew consent (n = 4)

- Insufficient blood draw (n=7)

96.9%

v

A 4

v

Tumor tissue

(n=231)

Blood collection at 4-10
weeks postoperatively (n = 231)

4

Targeted sequencing
of 15 genes

v

Adjuvant chemotherapy at

clinician’'s discretion
Chemo (n = 52)
No chemo (n = 79)

v

3-monthly serial blood
collection up to 2 years in a
subset (n = 167)

Mutation identified
(n = 230)

Clinical follow-up
3-monthly review
6-monthly CT for 2 years

v

Blood biomarker analysis
(n = 230)
= Circulating tumor DNA
= Serum CEA

Final evaluable population

(n=230)
Recurrence (n = 34)
Mo recurrence (n = 196)

Tie J, Sci. Transl. Med. 2016
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A,

Percentage recurrence-free

1046 plasma from 230 patients
ctDNA detected in 14 patients (7.9%)

cfDNA in resected stage Il colorectal cancer

All no-chemo patients

804 L
60 \ HR, 18 (95% CI, 7.9—-40)
404 o |
F Postoperative ctDNA-positive (n= 14)

204 ]

0 L] L L]

0 12 24 36 48
Months since surgery

Percentage recurrence-free (1)

100 Post-chemo ctDNA-negative (n = 41)
804
-
60 4
HR, 11 (95% CI, 1.8—-68)
40 4
204 Post-chemo ctDMNA-positive (n = 3)
0 - ~ - -
0 10 20 30 40 50

Months from chemotherapy completion

Tie J, Sci. Transl. Med. 2016
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CT and/or RET-CT]
L&Y
g

CT and/lor RET-CT
.f;,

CT and/or RET-CT|

& 40 pts
— _ : : Follow up : 20 ctDNA+
[ Diagnosis: H:ladlotherapy or surgeryHLandmark MRD analymsHSurvelllance assessmenﬂ . )

localized lung cancer + chemothera within 4 mo of end of tx Q3-6 mo| . (o)
g Py (Q3-6mo) ctDNA before scan PD : 72%
cIDNA ciDNA CIDNA .
w,g%“f Suanitcaton Wfﬁi' Median : 5.2 months before
100
&= 1o [&]
Ll = 80
R (T [[[TTTTTT I TN (TR W (11T TR,
TS o1 age H in —
£ o_mj I Illll_l Ill - IIIIIII_ = B v = 601 P < 0.001
. Stage ::I s&(q:ll'_;:“ " % g 40
m-
Local Tx Chama -— 20 -
Local therapy "af;z':" L‘: a
Chemotherapy t“xi;uqn.m.m 0 T T T T T 1
5 TP53 . 0% 0 6 12 18 24 30 36
Z | KRAS W 16% Time from landmark (mo)
@ 8| KeAPI B 1%
T ®| EGFR ] | 8%
ggf sl M L o e CtDNA detected post
= NF1 | 1 5% ct never detecied pos -x
O  |cpknza B | 3%
Other drivers 0% =l ctDNA ever detected post-tx
Other mutations (TR T DO DN N N W DN
.Misserse .Nonsense I:‘None Mo. mutanc}ns— i o i
Winsidel [l Splice ! 8 °

Chaudhury Cancer Discovery 2017
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PEMBROLIZUMAB
200 mgiv/21dforly

Placebo

*Resected IB—IIIA NSCLC

*+/- Adjuvant chemotherapy

Primary endpoint

e Disease Free Survival DURVALUMAB
10mg/kg /2 w for 6 mo.
then 20mg/kg / 4 w for 6 mo.

*Resected IB—IIIA NSCLC PDL1+

*+/- Adjuvant chemotherapy Placebo

Primary endpoint
e Disease Free Survival



ROUSSY Past, present and future of NSCLC

Resectable NSCLC

2004 2019 2034

Surgery Surgery SABR
SABR Surgery
De-escalation
Peri-op De-escala#itn Peri-op ctDNA Peri-op
Chemo cc1 Chemo Peri-op immunoth  Chemo-IO
Based on stage Based on stage Based on IRD

Pronostic tools and pronostic
tool

Peri-op RT Post-op RT Post-op RT

Based on stage Based on stage Based on stage




Carcinogenesis
Screening

Local treatment
Stage Il

In 15 years



ROUSSY Past, present and future of NSCLC

Stage 11l NSCLC

2004 2019 2034
Radiotherapy 2D Radiotherapy 4D
Surgery Surgery
Concomitant Cetuximab Concomitant
Chemo Chemo
Based on PS Based on PS

Consolidation 10
Based on PD-L1
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Stage Il
NSCLC

Concomitant
platinum-
based RT

WHO PS score
Oor1l

1-42 days post
RT

R

Consolidation immunother

2:1 randomization,

stratified by age, sex,

and smoking history
N =713

Placebo
10 mg/kg 2w

1yr
n =237

1.0 4
0.9
0.8
0.7
§ 0.6
E 0.5
A 0.4 -
0.3
0.2 1

0.1 4

Probability of Progression-free

0.0

0 EUROPEAN MEDICINES AGENCY
SCIENCE MEDICINES HEALTH

July 26th 2018
DURVALUMAB consolidation
approved in PDL1+221%
stage Il NSCLC

173/237 (73.0)

Placebo 5.6 (4.6-7.7)

PFS HR =0.51
95% Cl, 0.41-0.631

No. at Risk

Durvalumab 476
Placebo 237

I
3 6 9 12 15 18 21 24 27 30 33 36 39

Time from Randomization (months)

377 302 268 213 188 163 143 116 83 43 23 1 0
163 106 86 67 55 46 39 32 24 10 5 0 0

Antonia — WCLC 2018
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Induction Chemo-IO

NADIM study

{MZ2 or TANO/N1)

Tumor block

MNeoadjuvant
treatment multidisciplinary team
Nneolurmab 360mg +
Paclitaxel 200mg/m2 +
Carboplatine AUC 6 —>| SURGERY |—>
v azw |Inthe 3rd or 4thwesk fram
dayllcyele 3 of
3 C]r'ﬂ'E‘S neoad LVEnt trestment)

o)
Adjuvant

treatment

Nivolumab
240mg QO2W for
4 months and
Nivolumah
480 mg Q4W for
8 morths

WV (I year)

Tumor
block

—

|
CEED

Clinical response

Complete response (CR)

Partial response (PR)

Stable disease (SD) 9 30.0

Total 30 100.0

Pathological response

Major response’
Complete response

Less < 90% 6

20.0

Total 30 100.0

Provencio WCLC 2018



ROUSSY Past, present and future of NSCLC

Stage 11l NSCLC

2004 2019 2034

Radiotherapy 2D Radiotherapy 4D Radiotherapy
pet uptake driven, proton
Surgery Surgery Surgery
Concomitant Cetuxitab Concomitant Concomitant+
Chemo Chemo consolidation
Based on PS Based on PS Chemo
Based on PS and MRD
Consolidation 10 Concomitant 10

Based on PD-L1



Carcinogenesis
Screening

Local treatment
Stage Il
Biomarkers

In 15 years
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Oncogene addiction

PDL1 status PD-L1<50% mmk PD-L1> 50%
Molecular

S VER[IIS
15T LINE Crizotinib™* broli b*#
Afatinib®# Ceritinib® e Crizotinib® emorotzumsn
Erlotinib™# Entrectinib@ Entrectinib™*
+/- BVZ”# LOXO101 Platinum ba ed-CT
Geﬁtml.b., Crizotinib™* Trastuzumab®@ +/- necitumt mab™*
Dacomitinib® ¥ caritinib *# TDM1@...

Osimertinib® ¥ Ajactinib®

ND
27 LINE T790M + - Osimertinib™ Plati * Nivolumab™ Nivolumab™
atinum based-CT : " . o
(if not received as 1%t Line) * Atezolizumz > Atezolizumab Platinum
. e Pembrolizurab™ Pembrolizumab™
) . Ceritinib™ based-CT
T790M — or 15t Line Osimertinib Alectinib®* If PD-L1 + If PD-L1 +
- Pem / Platinum Brieatinib* * Docetaxel + * Docetaxel + :FDA approved
Loﬁatinib* Ramucirumab”™ Nintedanib® / Ramu™* @NE'\t/lA:PProvedd :
Courtesy of J.Remon otyet approved .
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N=17,664 (76% ADC). 6 cancer-associated genes

B Adenocarcinoma

Full WT 15% EGFR12%

KRAS
32%

Unknown
32%

BRAF 2%
HER2 1%

ALK 5% PIK3CA 2%

21% Potentially actionable alterations.|11 days

Courtesy of J.Remon Barlesi —

‘ N=860 ADC. > 300 cancer-associated genes

A No Mutations 1.2%
UMD 12.0%

EGFR sensitizing 19.4%

Other Drivers 2.9%
PTENoss 0.7%

_ CDKNZAloss 1.9%

~ BRAF nonVEG00E 1.3%
EGFR 28% _ NF1loss 1.9%

EGFR T790M 5.5%.

EGFR exon20 2.1%- Ei
EGFRWT Amp 1.0% ¥ .
ALK fusion 3.8% ~ alila it
ROS1 fusion 2.6% KRAS 25.3%
RET fusion 1.7%
BRAF V600E 2.1% "
MET splice 3.0% %
MET Amp 1.4%" - e FGFR1/20.7%
ERBB2 Amp 1.4% / | — NRAS 1.2%
BRCA1/2 loss 1.3% 'MA ng%%ﬁf 0%
TSC1/21088 0.7% popgamut 2,3%
o . . .
87% Potentially actionable alterations.|2s days

Lancet 2015 * Jordan- Cancer Discovery 2017
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MOSCATO trial

CANCER CAMPUS
GRAND PARIS

Adults n=1035

Molecular portrait n=843 (81%)

Actionable target n=411 (40%)
Matched treatment N=199 (19%)

Evaluable PFS2/PFS1 n=193 (19%)

Patients included
n=1110

Adults included
n=1,035

Pediatric patients n=75

t

Successful tumor biopsy
n=2948

Screen failure n = 87

No biopsiable lesion: n=28
SAE:n=25

Consent withdrawal: n =11

Clinical deterioration or death: n=5
Other: n=11

Missing: n=7

T

I

Molecular portrait (NGS or CGH)
n==843
NGS + CGH: n=739/ NGS alone: n=98 / CGH alone: n=6

No NGS nor CGH: n=105

Actionable target, n = 411

No actionable target: n =432

Received matched treatment

Rapid clinical deterioration: n =64
Other protocol: n =45

Waiting for treatment: n= 37
Exclusion criteria: n =21

Trial not open or missing slot: n =17
Absence of progressive disease: n=6
Patient or physician refusal: n =11
Concomitant illness: n=2

Unknown: n=9

n=199
Evaluable for PES2/PFS1
n=193

PFS1 missing: n=5
PFS2<1.3*PFS1 and not yet progressed
n=1

Massard - Cancer Dis. 2017
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B-RAF inhibitor in NSCLC MOSCATO cCancer Dis 2017
(VEOOE BRAF mutation) ESMO 2014

~1-2% NSCLC

100 9 Erotinib group (n=68) . Dcletion exon 19
. Mot

Best Response

z:: - - - e 100 1 ibi i
-] EGFR inhibitor in NSCLC 21 ROSI1 inhibitor in NSCLC

co (ROS1 rearrangment) NEJM

60

40

20
0

so+p (EGFR mutation) Lancet Oncol 2012
2014

&
2
g
o
£
£
&

~1-2% NSCLC

Most of the targets are SOFT’



Oncology use and Perception of NGS

146 physicians pertaining to 1932 patients diagnosed with one of 49 cancer types

Treatment 13% gene-matched trial
L altered: 21% Median time enrol ~5 mo.

1

By physician

|

Treatment
NOT altered

PTCH! ng
PIK3R1 [o8g
FGFR3 2% 0

Physicians reported
actionable alterations in 55%

ERBB2 amp

Experts reported
alterations in 45%

PTEN

Physician and expert assessment (OncoKB.org) about actionable alteration differ
suggesting that utility and physicians ability to interpret data merits further improvement

Schram — Ann Oncol 2017

Courtesy of Jordi Remon
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R M S K —I I\/I PA CT 10,945 patients (1,563 NSCLC)

(2014-2016)

L 11 FDA-recognized biomarker for an Lewel 3B (1192%) Lewel 38 (T:)
= FDA-approved dmug in the same indication

Lewel 2B (99:)
Standard of care biomarker for an
FDA-—approved drug in the same indication Lewel 24 (29:)
L 1 28 Standard of care biomarker for an A Leweal 1 (72c)

FDA-approved drug in another indication
Compelling clinical evidence supporting the
Lewel 34A biomarker as being predictive of drug
response in the same indication
Compelling clinical evidence supporting the

Lewel 3B biomarker as being predictive of
drug response in another indication

Other (639:)

C Mutation Amplification Deletion Fusion

§ __ 150 -

EE

T 8 100 -

55

Z2EE so0- .

=& l

2 STREFET PR EERRI T ET FaR TN (T WG

b
37% targetable alterations and 11% of patients were enrolled on
genomically matched clinical trials

Courtesy of J.Remon Zehir- Nature Medicine 2017



ROUSSY Past, present and future of NSCLC

Biomakers in NSCLC

2004 2019 2034

Di NGS 100s
|s;¢.:ovtt?ry NGS ~10s genes
r:ixtl;,:i;:s genes TMB With
pathways 1
PDL1 DNA
REPAIR
EPIGENETIC
Immune

phenotype




Carcinogenesis
Screening

Local treatment
Stage Il
Biomarkers
Stage IV

In 15 years

e Chemotherapy



GUSTAVE/
ROUSSY

e /\ 10 + Chemotherapy in Non-Squamous

Crossover not allowed : :
) ] But 37.1% in control arm received ICI : ©+ Co-primary endpoints: investigator-assessed PFS and OS ([TT-WT population)
+ Co-primary endpoints: INV-assessed PFS and OS : : . ITTWTpopulation: randomised patients excluding those with EGFR or ALK genomic alterations

Maintenance merapy
[ Key Eligibility Criteria Pembrolizumab 200 mg + Pembrolizumab (=} {no crossover permitted)
o0 « Untreated stage IV Pemetrexed 500 mg/m?® + 200 mg Q3W for Ln { \
- nonsquamous NSCLC Carboplatin AUC 5 OR. upita '-‘1 il s Stage IV or Atezolizumab® + £ Treated with
w * No sensitizing EGFR or Cleplauna D main, Pamotroxed o pecurrai metastatic Carboplatin® + Paclitaxel* SIEIE atezolizumab
5 : ::_":;1:;:.;::‘ o Q3W for 4 cycles 500 mg/m® Q3w § ,Eo:squ.hmw, Nsci;Lc 4 or B cycles glélt;l.] p‘e; g,
emotherapy-naive® i T
fa I f T ti ilable f Arm B loss of H
E assossmont ’;“!'-‘ﬂtio [r“:‘m:’ﬂal ““;M] * Placebo (normal saline) 2 um:iron::rlll;ra::;tin; * R Atezolizumab® + Atezolizumab® cli:ircr:e:aﬁt %
w *+ No symptomatic brain g’;:_“h ’ﬂfj‘ijmﬂ g:; for up to 31 cycles Any PD-L1 IHC status 1:144 Carboplatin® + Paclitaxel® + -
4 metastases ) Cis:i“" 75 m—grmk F'cm-:lrxcd N E Stratification factors: o +Bevacizumab® Bevacizumab® AND/OR S
. [Jo—pnaymc-nill_sdr’equlling Q3W for 4 cycles 500 mg’.‘m” QIw P = « Sex " 2
systemic steroids . : + PD-L1 IHC expression :malgd wull; a
i . » Liver metastases ue:;r:gn;:r
~30% PD-L1 = 50% i
cisplatin vs carboplatin ~70% CBDCA .
s ,..g.,,,; Pt ’ et i End-Point: Investigator-PFS / OS in ITT-WT Crossover not allowed !
[never v farmerfcurrent) 17% IC3/TC3. 47% 1C0/TCO But ~31.7% in arm C received ICI
:P = d int: 0S , PFS 11% EGFR-mut., 2% ALK-positive
:Primary endpoint: : :
. GandRi-NEIM2018 e eieiiiaiiiiiiiiei...... . Socinski - ASCO 2018 T Socinski T NEJM 2018 L
........................................ oty
o~ (_\ : (=3 /' pPatentswith ) Induction treatment  pai :
. : aintenance treatment .
G2l / Chemotherapy-naive '\ Arm APP: : & chemotherapy-naive (4 or 6 21-day cycles) :
PR | patients with Stage IV Mezolizumab Afszolizumab? o o stage [V non- A A Treat until 2
w non-squamous NSCLC + carboplatin or cisplatin + 3 w squamous NSCLC? tezo + tezo + investigator.assessed E
; p p ; ) carboplatin + nab carboplatin + nab H
without EGFR or ALK + pemelrexed pemetrexed? Maintenance H Stratification litaxel (CnP) litaxel (CnP) loss of clinical benefit H
" . Emetre ification: aclitaxel (Cn aclitaxel (Cn =
8 genetic alteration 4 o6 eveles Treatment ° 2 . Sey p \ p or toxicity 3
JEL i 3 - — -
until PD by 0 + Baseline liver 2
> | Stratification factors: | 2 S : PPr— 2
= 11 RECIST V1.1 - = metastases in+ est supportive Treat until PD or £
- S Arm PP orloss of 3 * PO-LT lumour — c:ﬁﬁ:ﬂ:?m:? care of toxicity £
+ Smoking stafus —_— __ = : expression P pemetrexed q3w [
: Carboplatin or cisplatin : clinical benefit 4 : -
;| * ECOGPS + pemetrexed Pemetrexed? 3 : (ITT: N = 723%
:| + Chemotherapy regimen : I 0" . : NT:n = 67¢
: Py reg 4or6 cydes : o\ [TTWTn=679) ) Crossover allowed 41% (ICl 59.2%)
: ycles : :
\ N=578 / : :

Courtesy ofj. Remon Papadimitakoupolou — WCLC 2018 Cappuzzo — ESMO 2018
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suar= [\ IO + Chemotherapy in Non-Squamous: PFS

LA (OB Platinum/Pem +/- Pembrolizumab CBDCA/Taxol/BVZ +/- Atezolizumab (B vs. C)

o0 Hazard ratio for disease progression or death, 0.52 (9525 Cl, 0.43—-0.64) . 100 4
20— P<0.001 "
| 1 RR: 63.5% vs. 48%
s RR: 47.6% vs. 18.9%, p<0.001 80+
70 70 4
60— 604 Median, 8.3 mo
so 5 (95% Cl: 7.7.9.8)
\ HR?, 0.59
40 40+ !
. Pembrolizumab combination I (95% CI: 0.50, 0.70)
307 ] P <0.0001°
20 20 Wedian. 6.8 ! Median follow-up: ~20 mo
| e | 104 Median, 6.8 mo:
e 4.9 mo. 8.8 mo. Placebo combimation o] (85% C1:6.0,7.1)
o T T T T T T 1 LI I B B S S S B S B B S B S S S N N B B S B S B S B S B B S
o 3 (33 ] 12 15 18 21 012345678 910M1213141516171819202122234252627282930313233 4
WL HEYI Platinum/Pem +/- Atezolizumab V%V CBDCA/nab-Paclitaxel +/- Atezolizumab
1004 HR 0.60 (95% CI: 0.49, 0.72) 100
90} P < 0.0001 904
80 Minimum follow-up, 11.7 mo 80
Median follow-up, 14.8 mo
70} 70
7 RR: 47% vs. 32% ol WE NEED NEW
50 504

o - CHEMO FOR NEXT

o 204
104 5.2 mo 7.6 mo 104 Median, 5.5 mo ian, 7. LI N ES I
(95% CI- 4.3, 5.6) (95% CI: 6.6, 8.5) — —— .

0+ o0

T T T  T©T T T T T T T T T T T T T 71T 71T 71T T 7177
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 0123456873910

Courtesy ofJ.Remon Gandhi — NEJM 2018 * Papadimitakoupolou — WCLC 2018 Socinski — NEJM 2018 * Cappuzzo — ESMO 2018
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CANCER CAMPUS I \
GRAND PARIS

ADC - Antibody drug conjugates

( tumor penetration

binding to antigen

bystander
cell death

release payload in
lysosome by linker

cleavage or antibody

degradation

Xie, JTO 2019
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uengwes /A Anti-HERZ . DS'8201a

Proprietary drug-linker IHC | 3+ | NE | 2+ | NE | 3+ | NE | NE | O | NE | 2+ | 2+ | NE | NE | NE | 2+ | NE | NE
00 ISH | NE | NE NE NE NE NE | NE NE NE NE + NE | NE NE - NE NE
OH
db Mutated | NE | NE NE EZUEEZU ™™ E20 | E20 EZOEZO E20 EZOETM
N.
(=]
g o' [e] iﬁ\/\/\i‘" M /évy iy ) 40
| H/\r\)l\” Hf‘\n/\r
20 Q T~ = © ;( o £ 20
[: .//" "'-\\

@ Cysteine residue
{ ~ Drug-Linker

r
S o
1

IS
<)

Conjugation chemistry
The linker is i to cystei idue of the antibody

Change from Baseline (%)

-60
OHO -80 - Exon 20 insertion
Payload (DXd) Single base pair substitution
ayloa . o
Em{ﬂn derivative 1004 Not examined/missing
Confirmed® DOR, median (range),

ORR, % (n/N) months

TTR, median (range), [PFS, median (range),
months months

9.9 (0.0+, 11.5) 1.4 (1.0, 4.2) 14.1 (0.9, 14.1)

HER2-expressing or

(o)
HER2-mut.NSCLC-N =18 >8&8% (10/17)

HER2-mutated NSCLC
n=11

72.7% (8/11) 11.5 (0.03+, 11.5) 1.4 (1.0, 4.2) 14.1 (4.0+, 14.1)
Tsurutani, WCLC 18
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e Chemotherapy
 Immunotherapy
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s [\ Common Pattern?

KEYNOTE-045 CHECKMATE-057 CHECKMATE-141
& Overall Survj " :
w | i
Hazard ratio for death, 0.73 (95% Cl, 0.59-0.91) !
g — !
g 7. L ] i
T I = I
2 &0 | > 60 i
; g - E |
@ Ew 1-yr OS rate = 51 2 . !
o 2 0 !
3 Pembrolizumab 0 = 404 D )
" i 14yr OS rate = 39% Nivolumab [ . . Nivolumab
£ 30 . g 30 i |
-1 i 20 | tandar !
& 0 Chemotherapy g . 20 therapy ':....;._
104 o] 104 : I -a
Docetaxel |
0 T T T T T T T T T T T 1 o T T T r T T T 1 0 - - : } -
0 2 4 6 & 10 12 14 16 18 20 22 24
] 3 6 ] .12 15 % il H n 0 3 6 9 12 15
Months Mumber of Patients at Risk Time (months)
. Nivolumab: 2 m 194 189 146 2 62 R’ ] [] MNo. at Risk
No. at Risk Bocelaxel » . ™ P " P “ 0 5 N Mivelurmab 240 167 109 52 24 7
Pembrolizumab 270 226 194 160 147 131 87 54 27 13 4 0 O Sta:dard 121 87 42 17 5 1
therapy

Chemotherapy 272 232 171 133 109 89 55 27 14 3 0 0 O

Curves cross, suggesting a deleterious effect in a subgroup of patients

Bellmunt J, et al. N Engl J Med. 2017;376(11):1015-1026; Ferris R, Gillison ML. N Engl J Med. 2017;376(6):596; Borghaei H, et al. N Engl J Med. 2015;373(17):1627-1639.

(=N =}
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CANCER CAMPUS I \
GRAND PARIS

Hyperprogressive Disease in Lung Cancer

ORR%

+20%

1st Cycle

[ HyperPD (NSCLC 277) |

PD

-30% pr PseudoPD
Before 10 S
Time
45%
40%
35%
30% m CR/PR
25% wsD
20% =PD
15%
M PseudoPD

10%

5% mHPD

0%

& E * L &
& S0 N =242
]

Ouerall Sunival

Median follow up:

10 months [95% CI 8-12]

100%

80%

B0%

40%

0%

Median OS (overall population)

HPD*: 3.3 m.

13.4 months [95% CI 9.6-42]

P=0,011

* 2 PseudoPD pts were excluded

PD not HPD: 5.7 m.
[95%CI 4:8.6]

[95%CI 1.8;5.8]

e

35

=0 13
10 4
5 10

Months from start of immunotherapy

Status

Mot hyperprogressor

Hyperprogressor

HPD:
16% of NSCLC

26% of H&N
25% of bladder

Ferrara R, et al. ESMO 2017. Abstract 1306PD; Sadda-Bouzid E, et al. Ann Oncol. 2017;28(7):1605-1611; Champiat S, et al. Clin Cancer Res. 2017;23(8):1920-1928.




LUNG IMMUNE PROGNOSTIC INDEX (LIPI) SCORE

dNLR =

Neutrophils

Leukocytes-Neutrophils

& LDH = ULN

|A] 05 in the immunotherapy pooled cohort

No. at risk
Good LIPI

Proportion Surviving

Intermediate LIPI 206 125

Poor LIPI

1.0+
Good LIPI
0.8 Intermediate LIPI
Poor LIPI
0.6
0.4
0.2
0 T T T T T T T T ]
0 5 10 15 20 25 30 35 40 45
Time, mo
162 118 69 34 12 7 5 3 3 0
72 28 15 9 5 2 1 0
63 29 13 5 2 1 1 0 0 0

0S in the chemotherapy cohort

1.0—_|_1-I
0.8+
£ P=.10
=
E 0.6
I | =
=
=]
5 0.4
a
o
a
0.24
—
=
0 T T T T 1
0 10 20 30 40 50
Time, mo
No. at risk
Good LIPI 53 24 13 3 2 0
Intermediate LIP1 70 30 ] 4 2 0
Poor LIPI 34 9 1 1 0 0

Mezquita L, et al. JAMA Oncol 2018;4:351-7.



Human Intra-Tumoral Immuno-Therapy (HIT-IT)

Local priming o
Intra-tumoral Injection

of Immunostimulatory agents

to trigger tumor-specific

Immunity

Distant effects ©
Systemic anti-tumor immunity
against non-injected tumor sites

Marabelle, A. et al. (2017). Ann. Oncol. 28, xii33-xii43.
Courtesy of A.Marabelle
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ROUSSY, IT T-VEC + IV pembrolizumab in Melanoma

GRAND PARIS

ORR = 57% (irRC)
ORR pembro alone ~ 33%

=

Injected Lesions (n=50)

f CR rate = 24% (irRC)
il CR rate pembro alone ~ 6% (RECIST)

PFS at 9 month = 71%
w PFS at 9 months pembro alone ~40%
-l
ol . il
Non-Injected Non-Injected
il Non-Visceral Lesions (n=20) 0 Visceral Lesions (n=29)
150
I
10
il
]

I

= =
= =
ol
o
™
5.

Courtesy of A.Marabelle G.Long, ASCO 2016
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Le--Human Intra-Tumoral Immuno-Therapy (HIT-IT) in 2019
MOLOGEN AG
Bristol—Mve{s Sauibb :;;:ﬁlﬁﬁa Cleveland BioLabs >0
EpeXIge" : f@ Llw%?zﬁ IMIMedimmune

2
E3IMMUNICUM . DYNAVAX 3%
NNOVATION IN IMMUNO-ONCOLOGY Ch:‘::TAE:i?‘ts . INNGVATING IMMUNOLOGY Idera
MADS

IMMUNE || DESIGN

CHECKMATE ARR.AY

BIOPHARMA

.
€9 MERCK  gi8ncoTech
ADURO

BIOTECHS o o NTEC
!y NOVARTIS

AMGEN _
\transgene (WSILLAJEN

@ Viralytics S=R>'n

)ﬁr IMMUNG®VATIVE

Therapies Ltd.

INTRATUMORAL
IMMUNOTHERAPIES

Cytokines &
factors

W Celldex

therapeutics

Oncolytic
Peptides

ONCOSE(

JCLytix

Courtesy of A.Marabelle



HIT-IT: Usual Skepticism

* Feasibility
e Acceptability
 Implementation

e Ability to register an
intratumoral drug

Courtesy of A.Marabelle

Number of New Intratumoral
Immunotherapy Trials / Year

40 -

35 -

20

# of New Intratumoral Immunotherapy Trials / Year

30

25

15 4

(clinicaltrials.gov)

T-VEC
approval

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017



Courtesy of A.Marabelle

Waterfall Plots for HIT-IT

100
® Non Injected Lesions

H Injected Lesions

80

60 -

40 DR sD

2 : N L e,
DR SD DR PR (R

III I 1 f A 1

, “r

40 -

-60 |

o

(=]

o

=]

-80 -

-100

Marabelle A, et al Ann Oncol. 2018;29:2163-74



Bispecific Antibodies

Target sit

Molecules:
cytokines, growth factors

Molecules:

antigens, enzymes, drugs, cytokines,
toxins, radionucleotides, plasma proteins,
Cellular targets:

Cells: Receptors, adhesion molecules
T-cells, Natural Killer cells, macrophages,
neutrophils Organisms:

Viruses, bactena, parasites

Y

Targeting 2 epitopes on Targeting 2 antigens on Targeting 2 antigens on different cells
asingle target the same tumor cell (example: tumor cell and T-cell)

Courtesy of S.Champiat



Courtesy of

Bispecific T-cell Engaging mAbs

CD3 Tumor

specific antigen

'\% (//

Courtesy of Dr. Marabelle
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CANCER CAMPUS
GRAND PARIS

FA

T cell$ from
peripheral
blood

@ ®

O
SO

@®e

Adoptive T-cell therapy

Viral or
non-viral
insertion of
genesinto
Tcells
"

processed and
presented by MHC

Expand

TCR gene-
engineered
:; . T cells
Chimeric v
antigen receptor

Tumor cell

P

Antigen
expressed on
the cell surface

Preconditioning
with chemotherapy

_—
L=y

A

e

Cell
infusion
with IL-2

Preconditioning
with chemotherapy

Rosenberg, S. A., & Restifo, N. P. (2015). Adoptive cell transfer as personalized immunotherapy for human cancer. Science



CAR-Ts vs Bispecific Antibodies

BISPECIFIC

T-CELL ENGAGERS

MHC-1 BYPASS

POTENT ON TARGET ACTIVITY LIMITED ON TARGET ACTIVITY

HIGH OFF TARGET TOXICITY

LIMITED (IF ANY) ANTIGEN SPREADING / CLONAL SELECTION

CAN CROSS THE BBB DO NOT CROSS THE BBB
COMPLICATED TO IMPLEMENT EASIER TO IMPLEMENT
VERY EXPENSIVE CHEAPER

Courtesy of S.Champiat



Blinatumomab: Bispecific T-Cell Engager Antibody

= Blinatumomab!!]
— Bispecific T-cell engager antibody
construct that directs cytotoxic T
cells to CD19-positive cells [2]

— CD19: highly specific and expressed
in >90% of B-cell lineage cancers®!

— Blinatumomab was approved in
December 2014 by the FDA to treat
pts with Ph- precursor B-cell ALL

1. Gokbuget N, et al. ASH 2014. Abstract 379.
2. Bargou R, et al. Science. 2008;321:974-977.
3. Raponi S, et al. Leuk Lymphoma. 2011:52;1098-1107.

Courtesy of S.Champiat

Probability of Overall Survival

Blinatumomab
Chemotherapy

Blinatumomab versus Chemotherapy
for Advanced Acute Lymphoblastic Leukemia

Hagop Kantarjian, M.D., Anthony Stein, M.D., Nicola G&kbuget, M.D

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 (9525 Cl, 2.8-4.9)
Hazard ratio, 0.66 (95% Cl, 0.50-0.88)

P=0.004

Blinaturmomab

“y
iy
Chemotherapy 'H—|
I_ 11
T T T T T T T 1
3 6 9 12 15 18 21 24

Months since Randomization

163 30 44 21 13 2
56 21 12 L 1 o] o] 0

H Kantarjian, NEJM 2017



| A

Study 1: CEA-TCB monotherapy
n =31, 60-600 mg

Study 2: CEA-TCB + atezolizumab

n =25, 5-160 mg

o 100 - 60mg ™ 200 mg o 100 1 5mg M40 mg
s 90mg M300mg g°. N 10 mg =80 mg
o2 B 100 mg ® 400 mg o2 ®20mg m160 mg
8= 50 A 135mg M 600 mg 85 50 A N MSI
c9 * MMR unknown c9
25 MVl 28 B 1 H | CEl Bl ittt
e 0 - 2¢c
G O G O []

- T
D CooDe [T rid I
89S -50 1 ©9S -50 1
[aa )] [aa )]
Q Q
-100 - -100 -
No clear correlation between Correlation between
CEA-TCB dose and response CEA-TCB dose and response

Data reported by investigators, cutoff: March 3, 2017.
3 Radiological signs of tumor inflammation seen at > 60 mg (safety data cutoff is > 40 mg).
Courtesy of S.Champiat Argilés G, et al. CEA-TCB in CRC. ESMO WGI 2017.
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Réaction a la perfusion
) Allergique A partir de la 2¢™e perfusion
Mastocyte ) IgE mEdIe
Basophile
/ Hypersensibilité
Réaction Non-Allergique Do T 18 —
X . i 4 és la 1ere perfusion
a la perfusio Non IgkE medie
\ Syndrome — .
ze cytokinique A la 1lere perfusion

Si charge

tumorale importante

- -1\
cellules NK CeII‘u‘Ie Macrophage
dendritique

Courtesy of S.Champiat



gusTavE/ Cytokine release syndrome with CAR-Ts

el A - - PR
Timing of toxicities
o CAR T cell infusion
v Neurologic toxicity CRS median
medlar? ongetday 4y, ation is 7 days Neurologic toxicity
CRS median | median duratipn is 17 days _
onset day 2 : CAR T cells in
: the bhload

Days <03 D <> <>

CRS

98% of all patients recovered from neurologic adverse reactions
98% of all patients recovered from CRS Adapted from Lee DW, et al. Blood. 2014:124:188-195. 2.

Courtesy of S.Champiat



Carcinogenesis
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Local treatment
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Biomarkers
Stage IV

In 15 years

e Chemotherapy
e Immunotherapy
e TKis
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TKI
2004 2005 2008 2013 2019 2034
Discovery Second Third 5th _ gth
activating generation generation generation
mutations inhibitors inhibitors inhibitors
\ 4

T790M



Treating cancer types based on genomic profiles: targeted therapies

Osimertinib Trastuzumab
(Tagrisso) (Herceptin)
(T790M+) (HER2+)
| LUNG CANCER GASTRIC CANCER Neratinib (Nerlynx)
Afatinib (HER2+) '
(EGFR+) L Dabrafenib+Trametini BREAST CANCER Rucaparib (Rubraca)
LUNG CANCER Lapat;:-:R g\)/kerb) b (BRAF V600E-+) (BRCA-1+)
BREAST CANCER LUNG CANCER OVARIAN
. . Trastuzumab
I:IrEI(‘;’It:II::-t), Cetuxi _ (Herceptin) Tramgtinib
Vemurafenib etuximab (Erbitux) (HER2+) (Mekinist)
LG cANCER (KRAS wt) BREAST CANCER (BRAF V600+)

(Zelboraf)
(BRAF+) CCR MELANOMA

MELANOMA Alectinib Pertuzumab (Perjeta)

Palbociclib (Ibrance)

(HR+/HER2-) Crizotinib (ALK+) (HER2+)
BREAST CANCER Olaparib (Lynparza) (ALK/ROS/MET+) LUNG CANCER BREAST CANCER
(BRCA-1+) LUNG CANCER

OVARIAN Panitumumab

Gefitinib Dabrafenib (Tafinlar) (Vectibix)
(EGFR+) (BRAF V600+) (KRAS wt)
UNG CANCER MELANOMA CCR

Imatinib (Gleevec) Ribociclib (Kisqgali)
KIT+ Ado-trastuzumab (HR+/HER2-)

Cobimetinib

(Cotellic)
(BRAF V600E/K+)

MELANOMA

GIST emtansine (Kadcyla) BREAST CANCER
BREAST CANCER

Courtesy of Noemi Regart



Diversity of cancers treated - 17 unique types

Pancreatic  Infantile IREIATRTRETO
Pesgzgtel:at‘:lrrfc::e il ey s 2%, {nyoflbrzc‘:/znatosm myofibroblastic kidney
e \ \ tumor
2%
Sarcoma,NOS = Salivary gland
4% 22%
Myopericytoma__— 4
4%
Cholangiocarcinoma o Infantile fibrosarcoma
4%, (IFS)
13%

Spindle cell sarcoma__|

5%
GSET LAROTRECTINIB (LOXO)
’ _ IN NTRK-rearranged
Melanoma \Thg{/:"d Tumours (N=55)

7%

Lung

reseveo s ASCO ANNUAL MEETING 17 | #ASCO17

Slides are the property of the author. Permission required for reuse. Hyman, LBA2501 DaVid Hym an at 2017 ASCO Ann Ual Meeting




Efficacy regardless of tumor type

50
40-
30
20+ ERl-——————————

Larotrectinib
(LOX0101)

RESPONSE RATE 78%
1-year PFS: 63%

s ST TS ST

-507 Thyroid B Appendix
-809 [ Colon IFS
701 M Melanoma [ Breast
Soft tissue sarcoma B Salivary gland
M Lung M Cholangiocarcinoma
907 MoaoisT B Pancreas
-100-

Maximum change in tumor size (%)
(%)
o
1

*Patient had TRK solvent front resistance mutation (NTRK3 G623R) at baseline due to prior therapy; *Pathologic CR
Note: One patient not shown here. Patient experienced clinical progression and no post-baseline tumor measurements were recorded.

reseveo s ASCO ANNUAL MEETING 17 | #ASCO17

Slides are the property of the author. Permission required for reuse. Hyman, LBA2501 DaVid Hym an at 2017 ASCO Ann Ual Meeting



Does really exist a sequence?

For instance UK

d PHASE 1/2 trial PHASE 2 trial
2nd G ALK TKI
ALTA-1L, PFS Not reached,, probably not lower? PHASE 2 trial
ASCEND-9 PHASE 2 trial
MGH Cohort PHASE 2 trial
Crizotinib
1st G ALK TKI NPS28673 PHASE 2 trial cerltlnlb
NPS28673 MGH Cohort Lorlatlnlb
Brigatinib
ALTA 90->180 PHASE 2 trial . e
Alectinib
Ensartinib
ASCEND 5 PHASE 2 trial

10 20 30 40 50
Courtesy of J.Remon

Solomon — NEJM 2014 * Soria — Lancet 2016 * Camidge — ASCO 2018 * Camidge — NEJM 2018 * Lin, JTO 2018 * Besse — ASCO 2018 * Hida, Cancer Sci 2018 *
Crino —JCO 2017 * Kim —JCO 2017 * Camidge —JCO 2018 * Shaw — Lancet Oncol 2016 * Gadgeel —JCO 2016 * Camidge — JCO 2018 * Besse — ASCO 2018



In 15 years
e Carcinogenesis
e Screening
* Local treatment
e Stage lll
 Biomarkers « Chemotherapy
. Stage v : _IrT(Ir:unotherapy

* Next big ones
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semars [\ SWi/Sﬂf mutations in cancer

35%

30% — ) TCGA
\\ EENcle

‘ _—1 Up to 20% of all solid tumors

20% — . . .
“‘ — | Approximately 5% in the MOSCATO series Pubmed
15% — “‘ ' | = e
10% “““ﬂ [3ides e
\ L '1 - .-‘\- - .- -’-- -
MR T —
1‘{‘ o - -A = H - s - . i -
0%\ ) ! t -i‘m i “ --‘. ‘:.‘..J\-- .‘. n‘ ﬂ.q. ‘__ = : —
Q//\ Loy s - - o - - T e F Brain
\,:Q‘-QQ)Q‘ vg‘(":'__\g%\%/ ) - ‘ - & -‘ a& ‘6 “ .. .‘ t ‘. : : Bréast o 1,148)
S ?“?g-. ng,:rq) %Y, i ‘ .- - & =, Al
”\\\,\?T‘Q?\,«-"Q\(, .\\\? T ' . - o - e = g /Colon(n=229)
7 Q/Q}"'Q,L\ "'q@x"oq - o & @ = o - « Liver and hepatic bile ducts (n = 24)
o9 X & }(3’\-'/’}’ J : o & ‘. Py - L) * | oropharynx (n = 375)
) /;;g?g\q@ f'&_’g"", e ‘ & t - - ' Lung and bronchus (n = 665)
L’-:""c;‘\?\\‘\%, S L ® */ kidney(n=417)
Bladder = 59% Swi/Snf T LS - t & : Stomach (n = 22)
Endometrial CC = 39% ARIDIA I NS & / comPus e n=230)
Ovarian CC = 39% ARID1A o WA S / Bladder (n = 98)
7 )

Renal CC = 20-40% PBMR1 B £
CholangioK = 20% ARID1A + 15% PBRM1 S

Lung = 20% Swi/Snf Courtesy of S.Postel-Vinay

Masliah-Planchon et al, Ann Rev Pathol 2015
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SWI/SNF genetic dependencies

SMARCB1 EZH2 Kia, 2008; Wilson, 2010; Knutson, 2013 J
HDAC Muscat, 2016
SMARCA2 Hoffman, 2014; Oike, 2013; Wilson, 2014 d_
SMARCA4 MAX Romero, 2013
| EZH2 | Kim, 2015 &
PARP Smith-Roe, 2015
ARID1B Helming, 2014
ARID1A | PI3K/AKT | Zhang, 2016
| PARP | shen, 2015 &
I Dasatinib I Miller, 2016 &
| ATR | Williamson, 2016 &
EZH2 Bitler, 2015; Kim, 2015
PBRM1 EZH2 Kim, 2015
$SX-$518 (fusion) ATR Jones, EORTC-NCI-AACR 2016

SWI/SNF
Polycomb
Histone modifiers

TF / super-enhancers
DNA repair
Oncogenic signalling

Morel, ..., Postel-Vinay; Ann Oncol 2017
Courtesy of S.Postel-Vinay

& Clinical evaluation



G
ROUSSY DNA repair
PARP inhibitors, ...

Leading cause of cancer-related death
>15% survival after 5-years

New standard treatment

ERCC1 Low 22-66% A
BRCA1 Low 30% Anh_PD_l +
BRCA2 Low 35% Platinum-based therapy
MSH2 Low 18-38% 70% survival at 1 yea
Biomarker of response to platinum
and PARPi (Gandhi et al. NEJM 2018)

(Olaussen et al. NEJM 2006)
(Postel-Vinay et al. Oncogene 2013)

DDR defects influence
the immune response?

Courtesy of S.Postel-Vinay



ROUSSY Past, present and future of NSCLC

Stage IV NSCLC

2004 2019 2034

Platinum based | Pemetrexed Platinum based Platinum based
chemo Bevacizumab chemo chemo +10
Single agent Combination IOI
immunotherapy IV / Intratumora
Based on PDL1 Based on tumor AND
hort biomarkers
Targeted therapies Targeted therapies
1st to 3rd Gen 1st to 5TH Gen
Based on drivers Based on drivers

DNA repair inhibitors
Epigenetic, Metabolomic...



In 15 years

e Carcinogenesis  Connected tools
e Screening

* Local treatment
e Stage lll
 Biomarkers
 Stage IV



Past, present and future of NSCLC

Iphones

2019 2034

First iPhone in which year?



Past, present and future of NSCLC

2004 2007

Iphones

2019

2034
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Moovcare

1.0
) § > ) 0.8
133 Pan . nt = Web-baied monioring
—._  randomization £ 081 e
— = S35 = E Contred group o T § -
- ; Z 0.4 " —
66 Standard follow-up 67 Web-based monitoring = -
| follow-up =
- 0.2
| 5 neligible atter | | 7 meligible after g | TR 0.59 (95% O 0.37-0.96) F=.03
| randomization i randomization o 3 & 3 13 15 & 71 T4
* ) Owerall Swrvival, mo
61 Included in the ntention- [ &0 Inchuded in the intention- Ho. atrisk
1o-treat analysis to-treat analyis Web-based g0 [5] 51 48 43 14 38 31 T
. LE i moEitoring
Control &l 52 43 3B 34 z9 24 22 19
Zource Med o5 1 3= N5, 5 24-ma 05, %
‘Web-bhased moniloring 225 mea T5 50
Contral 149 ma =13 34

. 13 symptoms, « email alert »

U 5 centres
. Heterogeneous population : NSCLC, SCLC, stage Il = IV

o Heterogeneous treatments
Denis F. JAMA 2019
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CUREETY
AR T

Wertre hilan samd

Un parcours de soin novateur en Lo rgsarts dver o1 Faukoun s

oncologie pour ameéliorer le suivi

et les prises en charge des
patients ayant un cancer.

powsEr fain mibee
roubber pan gue vos
dharces de rdmimnion

Cureety est une solution intégree a la chaine
des opérations des services hospitaliers,
en tant que dispositif médical (classe 1)
de télésurveillance dédié a I'oncologie.
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APPL| CHIMIO

e L .
-‘#’i‘ Une uppl_lcuilon pour le suivi des effets

secondaires de médicaments confre
le cancer

POUR QUOI FAIRE 2

Appli Chimio a été concue par une €quipe de
professionnels de santé. L' objectif est de dépister
le plus précocement possible les éventuels effets
indésirables de votre fraitement pour une prise en
charge adapiée, rapide et coordonnee.
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Carcinogenesis
Screening

Local treatment
Stage Il
Biomarkers
Stage IV

In 15 years

e Connected tools
* Artificial intelligence



DUPLEX







DUPLEX







Melanoma screening

« Prenez chaque année
votre peau en photo »

C.Robert,
Dermatologist-Oncologist,
Gustave Roussy

First Al publication in 2017
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ORIGINAL ARTICLE

Man against machine: diagnostic performance of a
deep learning convolutional neural network for
dermoscopic melanoma recognition in comparison
to 58 dermatologists

Haenssle, Ann Oncol 2018



Al and human

300 images, 20%
melanoma

e 100 selected by 2
dermatologists

e 58/172 readers invited
answered (International
Dermoscopy Society)
ranked by expertise level

GoogleNet Inception CNN architecture

Haenssle, Ann Oncol 2018
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A 1.000
0.900
0.800 4
0.700 4
0.600

0.500 1

SENSITIVITY

0.400 4

0.300 4

0.200 1

0.100 4

0.00

diagnose a melanoma

=]
[ ]
5]

==u= ROC curve

Mean (SD) all dermatologists
Mean Beginners’
Mean ‘Skilled”

Mean ‘Experts’

AUC 0.864

0.00

0.100 0.200 0.300 0.400 0500 0600 0.700 0.800 0.900 1.000

1-SPECIFICITY

SENSITIVITY

1.000

0.900 +

0.800

0.700

0.600

0.500 +

0.400 -

0.300 +

0.200 +

0.100 1

0.00

ROC curve to the average sensitivity and specifity to

= ROC curve

AUC 0.953

0.00

0.100 0.200 0.300 0400 0500 0600 0.700 0.800 0.900 1.000

1-SPECIFICITY

Haenssle, Ann Oncol 2018



GUSTAVE/

ROUSSY
CANCER CAMPUS I\

GRAND PARIS

From Bench to bedside...

@S\kiﬂ THEAPP ~  ARTICLES SKIN CANCER ~+ DOCTORS ABOUT ~ START FREE TRIAL

Keep an eye
on your skin

With photos of your skin and moles, you can more easily
spot changes

TRY IT FREE FOR 30 DAYS

Learn more
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Carcinogenesis
Screening

Local treatment
Stage Il
Biomarkers
Stage IV

In 15 years

e Connected tools
* Artificial intelligence
* Big data



Get rid of preclinical models?

Post-traumatic stress disorder models

Escapable/inescapable electric shocks
Predator/predator scent exposure
Single prolonged stress
Restraint/immobilization

Underwater holding

Social defeat

Siegmund and Wotjak, 2006
Roth et al., 2011

Souza et al., 2017

Mitra et al., 2005
Richter-Levin, 1998

Golden et al., 2011

Musazzi L, Front Pharmacol. 2018
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S Imaging of inflammation

» Determination of an imaging-base signature of tumor immune infiltrate
TRAINING VALIDATION

N . W

IMAGE (\\\\\ B
FEATURE EXTRACTION ° N Assumed - .

ACQUISITION Radiomics %, \1\\\ Fheno‘type LY '
Intensity Texture \ \

(2]
O
= Radiomics-based
o Signature of
s Intensity Texture ) CD8+ T cells
pe gL 2 ’

‘ A EEEE /

— . % 10-treated .

cohort

Immune inflamed
phenotype

Radlomlcs based CD8+ T cells score

Radiomics—based CR&

-,
. ~ High Validation: Phase 1 anti-PD-1/PD-L1
r-.'_'_%- .
W, Sun R et al, Lancet Oncol 2018

139 patients
P-value : 0.008

Overall suvival
probability
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Carcinogenesis
Screening

Local treatment
Stage Il
Biomarkers
Stage IV

In 15 years

Connected tools
Artificial intelligence
Big data

Different cares
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Mieux vivre le cancer
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Programme MOLITOR EVASION

KIP HOM
(programme APA connecté)
Méditation Pleine Conscience

(stage d’initiation en 8 séances) O @
YOGA I

(cycle en 12 séances) sportacancer
ROSE DANSE
(cycle en 10 séances)
Marche nordique
(cycle de 12 semaines)
Atelier de Ql GONG
(atelier ouvert)

Quand le, sport devient ane thérapie. !




e Décrets du 18 juillet 2018

* Compétences :
e Evaluation clinique
* Actes techniques '

e Surveillance para clinique iieeon

* Prescriptions:
— examens complémentaires,
— renouvellements ou des adaptations de prescriptions médicales.

Courtesy of Pascal Dielenseger



Therapy _. Roy HERBST
L - ASCO 2001
Monoclo
Antibody
Therapy--

Immunotherapy

revolution unseen!!




Local treatments

Chemotherapy
and ADC everytwhere
Immunotherapy Integrated cares

Hard (CAR-T...)
vs. Soft (BITEs, ICI)

(IPA...)

Al everywhere
(maybe too much)
Strategy tools
Connected tools...

TKIs
New targets,
next gen. drugs




	Saint Paul-Nice 2019�Dans les 15 ans, quelles évolutions attendre en oncologie thoracique ?�
	Disclosures
	Diapositive numéro 3
	In 15 years
	Diapositive numéro 5
	Diapositive numéro 6
	Diapositive numéro 8
	Diapositive numéro 9
	Diapositive numéro 10
	In 15 years
	Diapositive numéro 12
	Diapositive numéro 13
	MyPeBS –Study scheme
	Diapositive numéro 15
	In 15 years
	Diapositive numéro 17
	Diapositive numéro 18
	Diapositive numéro 19
	Diapositive numéro 21
	Diapositive numéro 22
	Breast cancer adjuvant chemo history
	Breast cancer adjuvant chemo history
	Breast cancer adjuvant chemo history
	Minimal disease
	cfDNA in resected stage II colorectal cancer
	Diapositive numéro 28
	Diapositive numéro 29
	Adjuvant immunotherapy trials in NSCLC
	Diapositive numéro 31
	In 15 years
	Diapositive numéro 33
	Consolidation immunotherapy
	Diapositive numéro 35
	Diapositive numéro 36
	In 15 years
	New treatment paradigm in NSCLC
	Personalised treatment
	MOSCATO trial
	Diapositive numéro 41
	Oncology use and Perception of NGS
	MSK-IMPACT
	Diapositive numéro 45
	In 15 years
	IO + Chemotherapy in Non-Squamous
	IO + Chemotherapy in Non-Squamous: PFS
	ADC - Antibody drug conjugates
	Diapositive numéro 50
	In 15 years
	Common Pattern?
	Hyperprogressive Disease in Lung Cancer
	Diapositive numéro 54
	Diapositive numéro 57
	Diapositive numéro 58
	Diapositive numéro 59
	Diapositive numéro 60
	Diapositive numéro 61
	Diapositive numéro 62
	Diapositive numéro 64
	Diapositive numéro 65
	Diapositive numéro 66
	Blinatumomab: Bispecific T-Cell Engager Antibody
	CEA-TCB in mCRC
	Diapositive numéro 69
	Diapositive numéro 70
	In 15 years
	Diapositive numéro 72
	Treating cancer types based on genomic profiles: targeted therapies
	Diversity of cancers treated - 17 unique types
	Efficacy regardless of tumor type
	Does really exist a sequence?
	In 15 years
	Swi/Snf mutations in cancer
	SWI/SNF genetic dependencies
	Diapositive numéro 80
	Diapositive numéro 81
	In 15 years
	Diapositive numéro 83
	Diapositive numéro 84
	Moovcare
	Diapositive numéro 86
	Diapositive numéro 87
	In 15 years
	DUPLEX
	DUPLEX
	Melanoma screening
	AI   vs.   human
	AI and human
	ROC curve to the average sensitivity and specifity to diagnose a melanoma
	From Bench to bedside…
	In 15 years
	Get rid of preclinical models?
	Diapositive numéro 98
	In 15 years
	Mieux vivre le cancer
	Infirmière de Pratique Avancée
	Diapositive numéro 102
	Diapositive numéro 103

