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Immunothérapie en oncologie: changement
de paradigme

AVANT AUJOURD’HUI

Cibler la tumeur : . : o
Cibler le systeme immunitaire
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Comment stimuler 'immunité anti-

tumorale ?
Immune Immune
Effector Cells Suppressor Cells

Schreiber et al., Science 2011
Zou, Mature Reviews Cancer 2005
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Présentations Ag dans le cadre du CMH aux LT naifs

Activation celles effectrices

Cette activation nécessite des molécules de co-

stimulation (CD80/86, CD28)

Carbone et al. J Thorac Oncol. 2015



'activation des T naifs nécessite un 1°" signal via le TCR et des corécepteurs =

checkpoint immunitaire

La synapse immunologique
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Immunité anti-tumorale

* Mort cellulaire immunogene

* Relargage AG tumoraux, signaux danger
* Présentation antigénique

* Activation LT

* Infiltration tumorale par cellules
effectrices

* Déplétion cellules immunosuppressives

CANCER: cycle immunitaire
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T cells to tumors
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Evasion tumorale
La tumeur a de nombreux mécanismes d’évasion immunologique

Diminution d’expression du CMH | par la tumeur = moins
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Ipilimumab (anti—-CTLA-4)

Melanoma Cell  \IPILIMUMAB

Antigen-Presenting
Cell

Induction de nouveaux LT anti-tumoraux
Adaptation a I'évolution de la tumeur
Promotion de LT mémoires

Induction d’expression de PDL1 par la tumeur

_ T lymphocyte



Anti-CTLA4 (ipilimumab) et mélanome

1 immunothérapie a avoir montré un bénéfice en terme de survie
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== |pilimumab

0 12 24 36 43 60 72 84 96 108 120

Time (months)

MNo. at risk
Ipilimumab 4,846 1,786 612 392 200 170 120 26 15 5 0

AMM = 3mk/kg toutes les 3 semaines pour 4 perfusions.
Désormais associé au nivolumab en bithérapie

Pooled Analysis of Long-Term Survival Data From Phase Il and Phase Il Trials of Ipilimumab in Unresectable or Metastatic Melanoma Schadendorf D et al, J Clin Oncol 2015



Nivolumab / pembrolizumab (anti-PD-1)

Melanoma Cell

Antigen-Presenting

Nivolumab
Pembrolizumab

Restauration de I'activation des LT anti-tumoraux
Promotion de réponses T pré-existantes
Production de cytokines

~ T lymphocyte



es patients naifs

Pembrolizumab : survie globale a 5 ans chez

Median® (95% CI), 24-Month | 36-Month | 48-Month | 60-Month
0s months HR®(85% Cl)* | PValue" | Rateb9, | Rate®% | Rate®% | Rate”%
Ipilimumab 17.1 (13.8-26.2) 4.7 40.8 36.9 33.0
— 0.73(0.57-0.92) | 0.00360
100 J gg&fﬁ;‘;’imab 38.7 (27.3-50.7) 58.0 51.1 45.7 432
© 90 -
=]
. 80 _|
© 70 4 — Ipilimumab
2 —— Combined pembrolzumab
> 60
= 50 -
@ 40 — L I
E 30 _
0 20 —
@] 10 4
U | | | | | | | | I T T T 1
0 5 10 15 20 25 30 35 40 45 50 55 60 65
No. at risk Time, months
Ipilimumab 181 140 105 86 76 70 64 63 60 58 52 49 8 0
Combined pembrolizumab 368 324 284 248 221 201 184 170 163 155 149 137 31 0



CheckMate 067: Study Design

NIVO 1 mg/kg +
IPI 3 mg/kg Q3W for

n=314 4 doses then
NIVO 3 mg/kg Q2W
Stratify by:
Unresectable or « BRAF status .
metatastic melanoma _ Treat until
. p . | d * AJCC M stage n= 316 R NIVO 3 mg/kg Q2W + progression or
reviously untreate IPI-matched placebo unacceptable
* 945 patients 0 UEy e . s
P expression < 5% toxicity
versus 2 5%
IPI 3 mg/kg Q3W
Co-primary endpoints® were PFS and OS in the n =315 for 4 doses +
NIVO-containing arms versus IPl alone NIVO-matched placebo

Database lock: July 2, 2019; minimum follow-up of 60
months for all patients

NCT01844505
aThe study was not powered for a comparison between NIVO+IPI and NIVO.AJCC, American Joint Committee on Cancer.
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Overall Survival

Primary OS analysis!
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4% _ Wr=0.88

59%
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Taux de réponse chimiothérapie : 15%
Pas de bénéfice en OS

F (95% Cl, 0.69-1.12)

0O 3 6 9 12 15 18 21 24 27 30 33 36

Months

NIVO+IPI 314 292 265 248 227 222 210 201 199 193 187 181 179
NIvO 316 292 266 245 231 214 201 191 181 175 171 164 158
Pl 315 285 253 227 203 181 163 148 135 128 113 107 100

No. at risk

aDescriptive analysis. 1. Larkin J, et al. Oral presentation at the AACR Annual Meeting; April 1-5, 2017;

| ] ] 1 | | | |
39 42 45 48 51 54 &7 60 63 66 69

172 169 164 163 159 157 155 150 92 14 O
150 145 142 141 139 137 135 130 78 14
9% 94 91 87 84 81 77 73 36 12 0

o

Washington DC, USA. Abstract CT075.

CheckMate 067
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Overall Survival

Median OS, mo (95% Cl)

NIVO+IPI
(n=314)

NR (38.2-NR)

NIVO
(n=316)

36.9 (28.2-58.7)

e CheckMate 067

IP1
(n=315)

19.9 (16.8-24.6)

HR (95% C1) vs IPI

0.52 (0.42-0.64)

0.63 (0.52—-0.76)

HR (95% Cl) vs NIVO?

0.83 (0.67-1.03)

Plateau

0S (%)
(@]
o
|

—'— NIVO+IPI
10 - —A— NIVO

—— IPI

0 |||||||i|||i|||i|||
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57

No. at risk Months

NIVO+IPI 314 292 265 248 227 222 210 201 199 193 187 181 179 172 169 164 163 159 157 155
NIVO 316 292 266 245 231 214 201 191 181 175 171 164 158 150 145 142 141 139 137 135
Pl 315 285 253 227 203 181 163 148 135 128 113 107 100 95 94 91 87 84 81 77

aDescriptive analysis. 1. Larkin J, et al. Oral presentation at the AACR Annual Meeting; April 1-5, 2017; Washington DC, USA. Abstract CT075;
2. Wolchok JD, et al. N Engl J Med 2017;377:1345-1356; 2. Hodi FS, et al. Lancet Oncol 2018;19:1480-1492.

—
60 63

150 92
130 78
73 36

66 69
14 0
14 0
12 0

HR = 0.83
(95% Cl, 0.67-1.03)
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* CheckMate 067

Progression-Free Survival

NIVO+IPI NIVO IPI

100 1R * Improved PFS with NIVO+IPI and (n =314 in=315) DoEE
901 & NIVO vs IPl over 5 years Median PFS, mo (95% Cl) 11.5 (8.7-19.3) 6.9 (5.1-10.2) 2.9(2.8-3.2)
80 HR (95% CI) vs IPI 0.42 (0.35-0.51) 0.53 (0.44-0.64) -
70
HR (95% Cl) vs NIVO? 0.79 (0.64-0.96) - -
= 60 ]
32
(7)) 50 1
L
D 40- A—
30 4 Pl e
20 —}— Nivo+IPI = |
&~ = aVa E 8(y0
10 4 —&— NIVO S S0 S o o
—S— 1P | S>@c—0
0 [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ | [ [ |
O 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69
No. at risk Months

NIVO+IPI 314 218 174 155 136 131 124 117 110 104 101 97 95 91 90 88 82 79 76 69 45 19 2 O
NIvo 316 177 151 132 120 112 106 103 97 838 84 8 /8 76 73 71 68 66 65 60 40 13 1 0

Pl 315 136 78 58 46 42 34 32 31 29 28 26 21 19 18 18 17 15 15 15 11 8 1 0

aDescriptive analysis. 15



Response to Treatment

CheckMate 067

‘ NIVO+IPI (n = 314) ‘ NIVO (n = 316) ‘ IPI (n = 315)

ORR, % (95% Cl)

Best overall response, 7%

Complete response
Partial response
Stable disease
Progressive disease

Unknown

58 (53—64) 45 (39-50) 19 (15-24)
———
22 19 6
36 26 13
12 9 22
24 38 50
6 8 9

ITT median duration of response, months (95% Cl)

NR (50.4—NR)

14.4 (8.3-53.6)

Continued response, n/N (%)

113/183 (62)

86/141 (61)

24/60 (40)

*  While ORR has remained stable, rates of CR have increased over the 3-, 4-, and 5-year analyses!-?

—  19%, 21%, and 22% for NIVO+IPI
— 16%, 18%, and 19% for NIVO
— 5%, 5%, and 6% for IPI

aAlthough a median was reported at the previous analysis, that estimate was immature and greater than the minimum study follow-up. ITT, intention to treat.

1. Wolchok JD, et al. N Engl J Med 2017;377:1345-1356; 2. Hodi FS, et al. Lancet Oncol 2018;19:1480-1492.
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CheckMate 067

Patients vivants et sans traitement a 5 ans

I On study therapy Received subsequent systemic therapy B Treatment-free (off study treatment and never
received subsequent systemic therapy)

NIVO+IPI (n = 151) NIVO (n = 130) IPI (n = 67)

Median follow-up 63.5 mo (range 56.9-68.7) Median follow-up 63.5 mo (range 54.6-67.9) Median follow-up 63.3 mo (range 57.0-67.7)

aPost-hoc analysis. 17



Pas d’alteration de la qualité de vie pendant les 5
annees de suivi chez les patients traités par nivolumab

During treatment-free interval®

0.4
NIVO+IPI
NIVO
o 0.2 IPI
[72) e s .
p __Improved C-Ilnlcally meaningful
g) — — = difference
©
£
o
c |--—-—----""""—"—"—"—" - — —
P4 .
s 02 | Deteriorated
R | | | | | | | | | | | | |
Last visit FU1 FU2 SFU1 SFU2 SFU3 SFU4 SFU6 SFU8 SFU10 SFU12 SFU14 SFU16 SFU18 SFU20 SFU22
No. at risk Visit
NIVO+ip] 204 120 105 58 47 45 38 31 22 22 24 1" 13 8 8 2
NIvo 208 90 53 26 21 20 20 16 13 9 8 4 3 2
Pl 203 84 31 14 10 9 7 5 4 2 1 3 2 1

aQuality of life assessed by EQ-5D-3L Utility Index; PAt timepoints with > 5 patients. Pickard AS, et al. Health Qual Life Outcomes 2007:5;70.



Mr D, 38 ans

Phototype |

ATCD multiples carcinomes cutanés
Notion de mélanome chez la mere

Mélanome muqueux de la levre inférieure avec infiltration osseuse au contact du périoste

23/11/2016 15/12/16 24/03/17

BRAFsauvage
Inclusion dans le protole BMS 401
ipilimumab+ nivolumab C1J1 le 16/12/2016



Avant le traitement

A 3 mois de traitement

A 8 mois de traitement

A 11 mois

Des patients
métastatiques en vie a
plus de 5 ans

Parfois sans traitement
Une qualité de vie
préservée

Des réponses sur les
métastases cérébrales

Mais...

Des survie sans
progression parfois
limitées

Des réponses parfois
dissociées

Des effets indésirables
parfois irréversibles



Biomarqueurs prédictifs des immunotherapies

Lymphocytes PD-L1

/.faCte”rs expression
circulants

TIL CD8+

Caractérisation
du répertoire
immun des TIL /

T circulants

Charge
mutationnelle
(néo-antigenes)

Microbiote
digestif

Topalian et al, Nat Rev Cancer 2016
Gros et al, Nat Med 2016
Friedman et al, Curr Oncol Rep 2016



KEYNOTE 006 : OVERALL SURVMIVAL ACCORDING LDH I EVEL

Median (95% Cl), mo

Pembro <1 x ULN NR (NR-NR)
----- Pembro > 1 -<2 x ULN 19,5 (14,7-NR)
1001 Pembro > 2 x ULN 5,3 (4,0-9,5)
gu1 h - == Ipi<1xULN NR (20,8-NR)
80 M e SNy - Ipi>1-<2xULN 8,0 (5,8-10,9)
1 l"‘ oy Yoy - == Ipi>2xULN 3,9 (1,8-6,9)
104 ,1 J|L ) —
B‘E ﬁﬂ' - 11 hlql .II'
- I---'-'|_ s
g 901 Lol % T Ly L
- o
401 L L R
- hLL
301 L T
A e e T - ot i D |
20- I L =T I— b
104 e
[] T T T L T T 1
0 4 8 12 16 20 24 28
TR Time, months
369 355 324 288 262 237 64 0
""" 134 111 89 82 75 63 18 0
45 28 17 10 9 8 4 0
=TT 178 152 133 118 100 91 23 0
~ T 66 46 29 19 15 12 4 0
JHM -7 T 25 10 4 4 4 4 1 0

[\
[\

Data cut-off date: Dec 3, 2015 Long et al. ECCO2017



Background: Overall Survival in Melanoma

COMBI-d: Dabrafenib + Trametinib (n=211)2
m== COMBI-v: Dabrafenib + Trametinib (n=352)°
mmm CoBrim: Vemurafenib + Cobimetinib (n=247)"

BRAFi + MEKi === CHECKMATE 067: Ipilimumab + Nivolumab (n=314)2
CHECKMATE 067: Nivolumab (n=316)8
7 BseoL s amicra S
1.0 - . === CA184-002: Ipilimumab (n=137)*
AnH-CILA 64% Anti-PD1 + Anti-CTLA4
Qg ha, 70-75% 55-60% / Anti- >8% 53%
® B ERAc: 52% 46%
_g 06— 4 bl T4 - TE_O- ??%
E : - IV o : _ ;dq% .
g' 0.4_ ! - -
- i i
Q. ' i 1
B o I i i |
o - i ¥ L I.'I'I—I'I—I'I—
0.0 i 1 E 1
5 12 18 24 30 36 42 48

Time from randomisation, months

Slide courtesy: Georgina V Long, Melanoma Institute Australia

Presented By Janice Mehnert at 2019 ASCO Annual Meeting



Stade III : mauvais pronostique

8th edition

_ Epidermis -
— Stage A
© — Stage lIB
E | 0.047 — StageliiC Dermis —
a - Stage D
9
* 1
O P < 0.001 Fat layer— 4
o .
o
(:'J Cancer Research UK
S
Q i P < 0.001 AJCC N Category Criteria
@
E Clinically occult regional Clinically detected In-transits, satellites,
= ———  |lID= T4b, N3E|-C, Mo lymph nodes (SLN+) regional lymph nodes & micrqsateﬂitesfs |

Number at
risk

J Gershenwald et al., J Clin ncol,



Traitements adjuvants d
traiter la maladie micro

Recurrence-Free Survival in the ITT Populatioh |

100
90
80
70
60
50
40
30
20
10
0

% alive and recurrence-free

Primary endpoint

75.4%

71.4%

61.0%

Treatment arm Total Event HR (98.4% CI)
Pembrolizumab 514 135 0.57(0.43-0.74)
Placebo 505 216 Reference

Stratified Logrank P-value: <.0001

Pembrolizumab
Placebo

Patients at risk

514 438 413 392 313 182 73 15 0
505 415 363 323 264 157 60 15 0
T T T T T T T T T
0 3 6 9 12 15 18 21 24
Months

*Stratified by stage given at randomization

&EORTC

Aﬂmpmnry

Tlet Fetorre of cancer feer: 7
/ / LY

4

Relapse-Free Survival

J mélanome :
meétastatique

|(95% CI, 35%-45%) | (95 CI, 34%-43%)

1.0
0.9 1
@
9 0.8
E 0.7 9% 55%
a = (95% Cl, 55%-64%) N
T 06
9
I L N T e
o |
£ 04 ;
= :39%
£ 03 ! !
s i
S 0.2 n Events Median (95% ClI), mo |
= —— Dabrafenib plus trametinib 438 190 NR (47.9-NR)
0.1 | —— Placebo 432 262 16.6 (12.7-22.1)
0.04 HR, 0.51 (95% Cl, 0.42-0.61)

(95% Cl, 50%-60%) (95% Cl, 48%-

52%

HEHHH-HHg
36%

(95% Cl, 32%-

T T T T T T T T T T T T T T T T
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30

No. at risk

32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 6

Months Since Randomization

Dabrafenib plus trametinib 438 413 405 391 381 372 354 335 324 298 281 275 262 256 249 242 236 233 229 228 221 217 213 210 204 202 199 195 176 156 133 109 92 80 45
Placebo 432 387 322 280 263 243 219 204 199 185 178 175 168 166 164 158 157 151 147 146 143 140 139 137 136 133 133 132 121 115 99 80 69 56 35

HR, hazard ratio; NR, not reached.



Neoadjuvant superior to adjuvant immunotherapy

Proposed rationale for adjuvant immunotherapy

o D rm
8 0

o {8

o

° g

Surgeon removes Immunotherapy Activation of few Fewer, and less-diverse,
tumor lesion different T cells T cells search for tumor cells
Proposed rationale for neoadjuvant immunotherapy

@ o O K

o

o o g

Immunotherapy Activation of many Surgeon removes Many more, and
different T cells tumor lesion more-diverse, T cells
search for tumor cells

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.

Versluis, Long, and Blank
Nat Med 2020
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Relatlimab (RELA) + nivolumab (NIVO) versus NIVO
in first-line advanced melanoma: primary phase 3
results from RELATIVITY-047 (CA224-047)




Study design

RELATIVITY-04.

 RELATIVITY-047 is a global, randomized, double-blind, phase 2/3 study

Key eligibility criteria

* Previously untreated
unresectable or
metastatic melanoma2

« ECOG PS 0-1
Stratification factors
« LAG-3b

* PD-L1¢c

* BRAF

« AJCC v8 M stage

1:1

N=714

NIVO 480 mg IV Q4W

Primary endpoint
« PFSby BICR?

Secondary endpoints
+ 0S
» ORR by BICR¢

AJCC, American Joint Committee on Cancer; BICR, blinded independent central review; CTLA-4, cytotoxic T lymphocyte antigen-4; ECOG P5, Eastern Cooperative Oncology Group
perfarmance status; IHC, immunohistachemistry; IV, intravenous; ORR, overall response rate; Q4W, every 4 weeks; R, randomization.

ClinicalTrials.gov: NCTO3470922; Lipson E, et al. Poster presentation at ESMO Congress; October 19-23, 2018; Munich, Germany. Abstract 1302TiP.

*Prior adjuvant/necadjuvant treatment permitted (anti-PD-1 or anti-CTLA-4 permitted if at least 6 months between the last dose and recurrence; interferon therapy permitted if the last dose
was at least 6 weeks before randomization); "LAG-3 expression on immune cells was determined using an analytically validated IHC assay (LabCorp); “PD-L1 expression on tumor cells was

determined using the validated Agilent/Dako PD-L1 IHC 28-8 pharmDx test; “First tumor assessment (
and then every 12 weeks. Database lock date: March 9, 2021.

CIST v1.1) performed 12 weeks after randomization, every 8 weeks up to 52 weeks,

Document d’échanges scientifiques, peut &tre remis uniquement sur demande du professionnel de santé. La présentation contient des informations hors AMM.




RELATIVITY 047 demonstrated superior PFS benefit by BICR

for RELA + NIVO FDC vs NIVO

RELATIVITY-04

100
RELA + NIVO NIVO
(n = 355) (n = 359)
80 - Median PFS, months 10.12 4.63
(95% Cl) (6.37-15.74) (3.38-5.62)
HR (95% ClI) 0.75 (0.62-0.92)
—~ 60 — P value 0.0055
£
[ ¥y
&
40 — N
| HmS—o@ RELA + NIVO
| We—-m——% NIVO
| N -
20 - : 36.0% (95% CI: 30.5-41.6)
I
I
|
|
0 I I | | I I | I | |
0 3 6 9 12 15 18 21 24 27 30
Mo. at risk Months
RELA + NIVO 355 201 163 132 99 81 75 67 30 6 0
NIVO 359 174 124 94 72 61 57 49 27 6 0

Cl, confidence interval; HR, hazard ratio.

All randomized patients. Statistical model for HR and P value: stratified Cox proportional hazard model and stratified log-rank test. Stratified by LAG-3 (= 1% vs < 1%), BRAF
{mutation positive vs mutation wild-type), AJCC M stage (M0O/M1any[0] vs M1any[1]). PD-L1 was removed from stratification because it led to subgroups with < 10 patients.
Document d'échanges scientifiques, peut &tre remis uniquement sur demande du professionnel de santé. La présentation contient des informations hors AMM.
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