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AstraZeneca : board, collaboration scientifique, honoraires réunion scientifique
BMS : honoraires réunion scientifique
Lilly : board
Janssen : honoraires réunion scientifique
Amgen : honoraires réunion scientifique
MSD : honoraires réunion scientifique




Hallmarks of Cancer

d’aprés Douglas Hanahan and Robert A. Weinberg Cell 2011

EGFR Cyclin-dependent
inhibitors kinase inhibitors
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Question Biologique

* Valider des biomarqueurs
de réponse aux ICls
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Objectifs médicaux
* Restreindre 'utilisation des ICls aux répondeurs

e Limiter les TOXICITES

Morad et al. Cell. 2021 Oct 14; 184(21): 5309-5337.

Marqueurs
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* Une prescription large

Globalement non / peu guidée par un biomarqueur

4 &/

Head & neck cancer \.‘x Glioblastoma

Lung cancer“. ./ Breast cancer
Liver cancer/.¥ Pancreatic cancer

Melanoma J ¥ Gastric cancer

Renal cancer Ovarian cancer

Colorectal cancer

Bladder cancer

o (e
Head and neck cancer,
Gastric or Cervical cancer, Esophageal Tripe-negative
GEJ i Urothelial carcil cell il Breast cancer
07/2019 11/2020

NSCLC
10/2015 09/2017 08/2018
PD-L1 IHC 22C3 PHARMDX (Pembrolizumab
Urothelial  Triple-negative

NSCLC Carcinoma Breast cancer
07/2018 10/2018 03/2019

Ventana PD-L1 SP142 Assay (Atezolizumab

NSCLC
05/2020
PD-L1 IHC 28-8 PHARMDX (Ipilimumab/Nivolumab!
2015 2016 2017 2018 2019 2020
Solid tumors
06/2020
ne umab)
Solid tumors: 2" Line Colorectal Cancer: 2™ Line Colorectal Cancer: 1% Line
(! i i (Pembrolizumab)
05/2017 07/2017 06/2020
MSI-H/dMMR (PCR or IHC by local laboratories)
Timeline of biomarker test approvals by the U.S. Food and Drug Administration
il
~T1

* Neoadjuvant
e Adjuvant
* Métastatique

2011 : Anti-CTLA4
6 : Anti PD1, Anti PDL1
19 types de cancers

2 signatures agnostiques dMMR/TMB
1 biomarqueur : PDL1

Cancer Immunotherapy Update: FDA-Approved Checkpoint Inhibitors and Companion Diagnostics; The AAPS Journal (2021) 23: 39 DOI: 10.1208/s12248-021-00574-0
Sankar, K., Ye, J.C., Li, Z. et al. The role of biomarkers in personalized immunotherapy. Biomark Res 10, 32 (2022). https://doi.org/10.1186/s40364-022-00378-0




QUESTION : Quels margqueurs de réponse a
I'immunothérapie utilisez-vous en routine ?

TPS IHC PDL1 (score tumoral)
CPS IHC PDL1 (score combiné)
TMB

Statut MSI (test moléculaire)
Statut MSI (IHC MMR)




ETAT des LIEUX

Le point de vue des cliniciens

Clinicians’ perspective on use of immune checkpoint inhibitors and related w‘
biomarkers for solid tumors :

Kaitlynn Moser, Michelle Soto, "' Daniela Geba, Paul Allen, "' Klaus Lindpaintner
doi: https://doi.org/10.1101/2022.04.01.22269254

medRxiv 2022.04.01.22269254; doi: https://doi.org/10.1101/2022.04.01.22269254



QUESTION : Parmi les propositions suivantes laquelle vous
semble la plus réaliste concernant le nombre de patients
éligibles (AMM) a un ICls et répondeurs a I'lClI

Eligibles 20% /répondeurs 30%
Eligibles 40% /répondeurs 30%
Eligibles 40% /répondeurs <20%




Estimation of the Percentage of US Patients With Cancer
Who Are Eligible for and Respond to Checkpoint Inhibitor

o . 7 . . \ .
Immunotherapy Drugs * Le % de patients éligibles a un traitement par ICls
7 7
aeté X30en9ans
[A] Eligibility . o . L.
100, s * Environ 40% des patients vont bénéficier au cours
T : Small cell lung cancer ,
Cervical cancer 1
40 Primary mediastinal large B-cell lymphoma d e Ie u r p rlse e n Ch a rge d u n ICI s
™ ——— Gastric cancer
80 & 354 MSI-H cancers, noncolorectal
g ——Hepatocellular carcinoma
- MSI-H colorectal cancer Respond
30 Merkel cell carcinoma 00 1
! - HNSCC ! ® 4 Small cell lung cancer
o 001 @ Hodgkin lymphoma rE Cervical cancer
5 & 257 Urothelial carcinoma * 1] Primary mediastinal large B-cell ymphoma
b S Renal cell carcinoma Gastric cancer
E E 204 80+ MSI-H cancers, noncolorectal
> 404 o Non-small cell lung cancer (PD-L1 >50%) 104 Hepatocellular carcinoma
MSI-H colorectal cancer
z 154 Merkel cell carcinoma
o 60 HNSCC
" & - % % 81 Hodgkin lymphoma
20 = . 104 — Non-small cell lung cancer (PD-L1 0%-50%) = = = Urathelial carcinoma
' § = § Renal cell carcinoma
5 1 & a0 r E:é & 6 Non-small cell lung cancer (PD-L1 >50%)
‘ 10-25%
Melanoma 4
i 0 - ; 9509
All Patients Eligible Patients 201 Non-small cell lung cancer (PD-L1 0%-50%)
2 -
) .
* 15% des patients ont une [ e 40-70%
All Patients Patients With Response

réponse objective
JAMA Netw Open. 2019;2(5):e192535. Type de tumeur = 1" biomarqueur

doi:10.1001/jamanetworkopen.2019.2535



Clinicians’ perspective on use of immune checkpoint inhibitors and related
biomarkers for solid tumors

Kaitlynn Moser, Michelle Soto, ©2' Daniela Geba, Paul Allen, "2 Klaus Lindpaintner
doi: https://doi.org/10.1101/2022.04.01.22269254

* To examine clinicians’ perspective on the use of ICls and biomarkers for treatment of malignant tumors
* Interviews : 108 cliniciens (US) de centres spécialisés ou non

M First line, single agent  m First line combination 2nd/3rd line No checkpoint inhibitor . . )
La prescription d’ICls ?
Gl cancer  IEERS S =% * 98% rapportent utiliser les ICIs dans toutes les indications (AMM/FDA)
Head and neck cancer [IETER 39% 17% * 37% rapportent n’avoir jamais utilisé d’ICls hors AMM '
Les difficultés / prescription d’ICls ?
Melanoma 200 7% o e ,
* Le manque de fiabilité des marqueurs prédictifs est scoré : 4.4/7 | N
nseie - BREEI%T La réponse aux ICls? -
Urothelial cancer 25% 38% 16% * Le manque d’efficacité des ICls est scoré problématique par <20% '
/ . , , . , . L
rcc - - - * Ll'étude rapporte 50% patients répondeurs aux ICIs (déclaratif des médecins -

référents) / Surestimation de I'efficacité



Clinicians’ perspective on use of immune checkpoint inhibitors and related
biomarkers for solid tumors

Kaitlynn Moser, Michelle Soto, ©2' Daniela Geba, Paul Allen, "2 Klaus Lindpaintner
doi: https://doi.org/10.1101/2022.04.01.22269254

Situations pour lesquelles un test de prédiction est utilisé ?

* PDL1
99% NSCLC, 82% Uro, 81% HNSC
s MSI

87% Gl (57% NSCLC?)
* Un panel large (TMB)
69% Pancancer
Situations pour lesquelles un test de prédiction n’est pas utilisé ?

Pour une majorité des médecins interrogés
* Pas de tests pour RCC, MEL

ﬁ Sans impact sur la prise en charge




ETAT des LIEUX

Quels biomarqueurs ?




PDL-1

Différence scores, différents anticorps

| d
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..J.

TPS (%) Number of PD-L1-stained tumour cells 100% (for 22C3 or SP263)
= % or or
Total number of viable tumour cells

C %) Number of PD-L1-stained tumour cells 100% (for SP142)
= X or
Total number of viable tumour cells

Area of tumour infiltrated by

PD-L1-stained immune cells
IC (%) = % 100% (for SP142)
Total tumour area

Number of PD-L1-stained cells

(turmour cells, lymphocytes and macrophages)
CPS= % 100 (for 22C3)
Total number of viable tumour cells

Meta-analyse

45 essais d’enregistrement pour des ICls 2011-2019

v

Valeur + de PDL1 est prédictive dans 28,9% des essais

Valeur + de PDL1 est non prédictive dans 53,3% des essais

Non testé dans 17,8%

v

Sensibilité 64%, spécificité 49%

—

Doroshow, D.B., Bhalla, S., Beasley, M.B. et al. PD-L1 as a biomarker of response to immune-checkpoint inhibitors. Nat Rev Clin Oncol 18, 345-362 (2021). https://doi-

org.proxy.insermbiblio.inist.fr/10.1038/s41571-021-00473-5
Sankar et al The role of biomarkers in personalized immunotherapy 2022
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immunatherapy.
™ i e Blomarker Context References
CTLAE e P01 cozs  TCRCO8 PO-L1 expression by IHC Pan-cancer, N3CLC, (18 21-23)
urcthelial carcinoma,
triple-negative
) breast cancer
@ Tumor cell 9Cchs'Teel = (CHEEEEEEESIEY = O 000 | 2000 e e e e e e e e
O Fibroblast ~ © Tcell [ Pan-cancer, (39 42 43)
® MANA © Dendritic cell M cancer
© CD4’ T cell @ Bcell .
TME Pan-cancer, (14 26304
melanoma, NSCLC

Marqueurs specific
. konal
Ce||u|a|res ? 1 = :qu ........................... oI i::—'
L 61,62
i PDLY | Margueurs HAdversty — Pancamer 37,6469
' 1 | Moléculaire ? Oncogenic drivers of Pan-cancer (37, 73-76)

MY and BGFR)
€ C e e @)
T Gene expresion profiles Pancancer @n_
.‘ e Tertiary lymphoid Melanoma, renal cell (88-90)
structures. CACINOMa, SaFComa
JTeellrpenoke . Pancancer o wem ..
v ctDMA Pan-cancer (99, 102-104
108, 109,
113, 114)

Anagnostou V, et al. Sci Transl Med. 2022 Nov 9;14(670):eabo3958




NSCLC, altérations théranostiques et immunotherapie

L'utilisation des ICIs pour les patients avec driver oncogénique
. Controversée
. Non controversée (KRAS) : stratégie de traitement : séquence ICls/ thérapie ciblée

Généralités
* Données disponibles
* EGFR ALK exclus des essais et les données pour les autres drivers sont souvent peu explicites

* Analyse de sous-groupes des essais (Phase | ou Il)
* Analyses rétrospectives en « vie réelle »

e TMB baS MET amplification 25% :

. . . RET tusion 2.3% KRAS
* Environnement peu inflammatoire Mauvais candidats atniie | 290%
* |nfiltration faible en CD8+ ALK tusion 4.4%

KRAS G12C
39%

MET splice 3.0%

ERBB2 3.8%

NF1 truncation 1.9%

https://doi.org/10.1016/j.ctrv.2021.102179



Driver oncogéniques cas des NSCLC

ORIGINAL ARTICLE
Immune checkpoint inhibitors for patients with

advanced lung cancer and oncogenic driver
alterations: results from the IMMUNOTARGET registry

Question: Is immunotherapy efficient in patients with lung cancer and harboring an

oncogenic addiction?
Eligible patients had (i) a pathologic diagnosis of lung cancer; (ii) local testing positive for at least one A:"
oncogenic driver mutation: EGFR (exon 18—21) activating mutation, HER2 (exon 20) activating “
mutation, KRAS mutation, BRAF (exon 15) mutation, MET amplification or exon 14 mutation, ALK 'y

rearrangement, ROS1 rearrangement or RET rearrangement; (iii) single agent ICl therapy with
commercial anti-PD1/PD-L1-antibodies; (iv) local response assessment according to RECIST1.1
criteria; (v) follow-up with survival status.

Maziére et al. Annals of Oncology 30: 1321-1328, 2019



Table 2. PF5 according to primary encogenic driver from initiation of ICl

EVT/N Meadian PF5 [95% Cl] (months) G-month PF5 [95% CI) 12-month PF5 [95% CI]

KRAS 208/271 32[27;45) 37.9[321;49.5) (u— 756 [202; 313

EGFR 117125 211527 <— 184 [12.1; 256] 64 [2.7:121]

BRAF 34743 3.1 18 46] 321 [183; 46.5) <mm— 180 [7.2; 327

HER2 73/29 25[1535) <— 22.7 (89 40.2) 136 [36 30.1]

MET 26/36 34[17;63) 36.5 [20.7; 524] < 734 [106; 39.0]

ALK 21/23 25(1537) <4 11.8 [22; 30.2) 59 [04; 230

ROST - - - -

RET 15/16 21[13,47] <— 14.1 [23; 35.9) 7004 27.1)

EVT, event; N, number.

2 groupes de patients ?

KRAS
BRAF
MET




Patients’ outcome treated with ICI
monotherapy were consistent with ICl
registration trials in the KRAS-subgroup but
were inferior for patients with actionable
driver mutations. ICl should thus only be
considered after exhaustion of targeted and
standard therapies.

2 groupes de patients ?

KRAS
BRAF
MET

(n=37) BRAF
(n=32) MET

(n=246) KRAS

(n=27) HER2
(7=115) EGFR
(n=19) ALK
(n=16) RET

(n=6) ROS1

I PD

40 S50 60 70 80
Percent of patients

B sD B PR/CR




Autres altérations génétigues

HCC
tumeurs MSI+ |

1 BATF3DC <
recruitment LTeell
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CCL4 - 2
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Neutrophi
U NK cell 'z . recruitment KRASWT KRASWT
recruitment Neutrophil ¥
1 Imvptune iell L T cellinfiltration c =002 D = 0052
recruitment —— ——
T T cell dysfunction s 40%
\ E;”, % ;e_‘ 0%
B —
o NSCLC : : |
%0 .t | dTeell € e ] hd
LC3 ' | recruitment © 2% =) = 20n .
\ ! @ (110/376) 2
L Autophagy i S c 26.1% A
\ ’ 73 =3 (34H30)
10% 10% —
o ¥ 17.8% ] 18.5%
(18/101) [ (110/595)
0% 0%
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KRASWT KRASWT

doi: 10.3389/fimmu.2021.759565; DOI: 10.1200/P0.18.00208 JCO Precision Oncology - published online January 25, 2019;
Ricciuti B, et al. J Thorac Oncol. 2022 Mar;17(3):399-410. PMID: 34740862.



Dans votre pratique

* Avantla L1 une recherche exhaustive (EGFR KRAS BRAF MET ALK
ROS1 RET) est réalisée

 Avantla L1 une recherche EGFR, KRAS, BRAF, ALK sont testés en
lere intention

* STK11 et/ou KEAP1 sont compris dans les panels NGS



Biomarqueurs moléculaires
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Alexandrov LB et al. Nature. 2013;500:415-21. Sumit Middha et al. 2017; Rayner et al. Nature Review doi:10.1038/nrc.2015.12



QUESTION : Avez-vous mis en place un panel
permettant le calcul du TMB, avez-vous acces a une
plateforme capable de réaliser ce test ?

En place localement

Accessible sur une plateforme partenaire

Pas d’acces au test

Accessible via Seqoia Auragen



TMB2175 mut/exome TMB <175 mutiexome

Prostate Prostate  Melanoma

NSCLC
Urothehial
NSCLC
Other HNSCC
TNBC

Urothelial Gastric
Figure 2 Proportion of participants in the pooled pembrolizumab population with whole-exome sequencing TMB 2175
mut/exome and TMB <175 mut/exome by tumor type. The tumor types are presented in order of descending median tumor
mutational burden. For a listing of tumor types included in the ‘other’ category, see online supplemental table S2. HNSCC,
head and neck squamous cell carcinoma; mut, mutations; NSCLC, non-small-cell lung cancer; TMB, tumor mutational burden;
TNBC, triple-negative breast cancer.
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Figure 4 Longitudinal outcomes in participants in the pooled pembrolizumab population by TMB 2175 mut/exome and <175
mut/exome. (A) Kaplan-Meier estimates of duration of response assessed per RECIST V.1.1 by independent central review
among participants in the pooled pembrolizumab population with a complete or partial response. (B) Kaplan-Meier estimates
of progression-free survival assessed per RECIST V.1.1 by independent central review in the overall pooled pembrolizumab
population. (C) Kaplan-Meier estimates of overall survival in the overall pooled pembrolizumab population. mut, mutations;
TMB, tumor mutational burden.
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Cristescu R, Aurora-Garg D, Albright A, et al. Tumormutational burden predicts the efficacy of pembrolizumab monotherapy: a pan-tumor retrospective
analysis of participants with advanced solid tumors. Journal for ImmunoTherapy of Cancer 2022;10:e003091. doi:10.1136/ jitc-2021-003091
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TMB et ICls, impact dans les difféerents types de cancers

1,662 advanced cancer
patients treated with ICI

No. of patients Cutoff P-value a

All samples in cohort 1,662 [T - 159 % 107° =ie Top 10% TMB within histology
Cancer type 100 =i— Top10-20% TMB within histology

Blacider 214 F—=— 176 0.040 = —i— Bottom 80% TMB within histolo

Breast 45 p—— 59 0.605 & ° Yy

ER+ 24 | e s e | 6.8 0.287 E
ER- 21 | ——— 44 0.731 S

Unknown primary 920 — 14.2 0.155 7 504

Colorectal 110 I = | 52.2 0.031 =

Esophagogastric 126 —a 8.8 0.221 E

Glioma 17 = 5.9 0.465 o)

Head and neck 138 e 10.3 7.42x 107

Melanoma 321 —s— 30.7 0.067 . P=17x% 107

Non-small cell lung 350 —=— 13.8 2.30 x 10 0

Renal cell carcinoma 151 — 5.9 0.569 0 1|2 2'4 3|6 4|8
Drug class . )

Combo 260 —=— _ 0.018 No. at risk Time (m)

CTLA4 146 = - 189x10°° Bottom 80% 1,305 586 231 85 33

PD-1/PDL-1 1,256 = - 6.95 x 107

T T T T | Top10-20% 184 100 39 16
012 025 050 1.0 20 40 Top10% 173 101 a3 16
<—-— Better overall survival--------HR---------Worse overall survival-—>

Samstein RM, et al. Tumor mutational load predicts survival after immunotherapy across multiple cancer types. Nat Genet. 2019 Feb;51(2):202-206. PMID: 30643254.



Annals of Oncology i

£ oSl Volume 32, Issue 5, May 2021, Pages 661-672 ondidss;
ELSEVIER P

Original Article

High tumor mutation burden fails to predict
immune checkpoint blockade response across all
cancer types

D.J. McGrail ! 2 &5, P.G. Pilié 2, M.U. Rashid * *, L. Voorwerk *, M. Slagter ® 7, M. Kok * °, E. Jonasch 2
, M. Khasraw 1, A.B. Heimberger 1, B. Lim 12, N.T. Ueno 12, |.K. Litton 12, R. Ferrarotto 1%, |.T. Chang 1 15
LS.L.Moulder 2, S.-Y. Lin ' &
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La charge mutationnelle (TMB), peut on faire mieux

TUMOR CELL

Low Mutational Burden High Mutational Burden
Normal protein sequence
JO00OXXILQLMPFSVXOO0MXXX
Mutation
Anti-PD-L1 antibodies Non-immunogenic Immunogenic Insertion or Frame
point mutation point mutation deletion shift
XOOXXXILQLAPFSVXXXX XLMSEKVYRKVIOO00000C XMLAKIPFSVXXXX XXFLININTVXXXXX
XXXXXILQKMPFSVXXXX
XXXXILQLM o
Peptide cleavage
Mutant amino acid Mutant Binding to MHC class | molecul
faces away from TCR anchor residue ineing to class [ molecle

Peptide Aa
Flagged for attack MHC class |

Mutant amino acid
projects towards TCR N\

-

Compter le nombre de mutations =)

From Sharabi et al The Oncologist 2017, 22:631-637

Toutes les mutations (MANA : Mutation
Associated NeoAntigen) n‘ont pas le méme
potentiel immunogene : Charge en néoantige

ins

Clonal TMB ?

Chen DS &and Mellman I. Elements of cancer Immunity and the cancer immune set-point. Nature 2017;541:321-330 \V/l



Modalités

Génome

4 E A+ I DOy %

Exome : référence

e =

Exprimer la TML en nombre de mutation / megabase
‘ Exemple: 210 mutations / exome (30Mb)
210/30 = 7 mutations/megabase

N

Dans guelles conditions I'utilisation
d'un panel ciblé est équivalent a 'exome

Quelques génes ou hotspots : NGS ciblé

Exprimer la TML en nombre de’n:mtation / megabase

Exemple: 5 mutations / panel de 1Mb
5/1 = 5 mutations/megabase

Annals of Oncology 30: 44-56, 2019
doi:10.1093/annonc/mdy495




Exemple de recommandation de mise en place o

NGS assays provide as much patient-relevant genetic/molecular
information as possible

= actionable driver mutations
= genes associated with mutagenesis (MMR, POLE..)

= negative predictors of response (eg, mutated B2M, JAK1/2, PTEN, STK11)

= the use of external reference sequence data, generated using agreed standard methodology

such as WES

Validation
Panel TMB/ Panel comprehensive qui permet le calcul du TMB
Plateforme France Génomique 2025 Seqoia et Auragen

Tumor mutational burden standardization initiatives: Recommendations for consistent tumor mutational burden assessment in clinical samples to guide immunotherapy
treatment decisions DOI: 10.1002/gcc.22733



Indications du TMB

A recent report from the ESMO Precision Medicine Working Group also supports
TMB testing for a number of solid tumors, including cervical cancer, well- and
moderately differentiated neuroendocrine tumors, salivary cancer, thyroid cancer,
and vulvar cancer.

Further validation of the testing approach comes from NCCN: TMB analysis using
an FDA-approved test is recommended ahead of second-line treatment decisions
for cervical cancer uterine sarcoma and endometrial carcinoma, vulvar cancer,
bone cancer, and cancer of unknown primary.

Where there are no alternative treatment options, NCCN recommends immune
checkpoint inhibition for patients with these TMB-high tumors.

https://doi.org/10.1016/j.annonc.2020.07.014
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Alternatives

Le phénotype MSI
Analyse de fragments / microsatellites

Immunohistochimie des protéines
MMR (MLH1, MSH2, MSH6, PMS2) Panel original de Bethesda, 1998 NGS, panel exome

Mononucléotides Dinucléotides s

BAT25 BAT26 D25123  D5S346 D175250 %i

i,
vt | it | ot Lo | A | ol l

MSlsensor, mSINGS, MANTIS

Gos svo vis tew ves ] ves

Orogenat
provsy

8

MSlsensor Score
8 &
H

Nouvelle PCR pentaplex, 2004

Score : classer les tumeurs
Exome, panels

Mononucléotides

b
il

BAT25 BAT26 NR21 NR22 NR24

el _Jm\ _,Jk Jk _Jmk #’IML Test Idylla (MSS MSl invalide)
- M J'hn‘\ -JM\_ J‘"A\ M 7 marqueurs

Sensibilité : 92-95% Sensibilité : 91-95% (colon)
Spécificité : 98% Spécificité : 98%

Sensibilité: 99%
Spécificité : 99%

Buhard O et al , ] Med Genet. 2016; Sumit Middha et al. 2017



QUESTION : Vous effectuez une recherche du déficit
MMR

Systématiquement pour les CRC et K de I'endometre
Pour les patients métastatiques uniquement

Pour d’autres indications

En IHC

En IHC et analyse de fragment

En NGS

En IHC et en NGS




Le phénotype MSI : un biomarqueur pan-cancer ¥l
3
Pembrolizumab Response Rate by Tumor Type.* 3
®
Né. of Patiants with Range of Approbation de la FDA en févrjefi2017
Tumor Type Tumors a Response Response Duration pour le « traitement de patients aduites
no. (%) mo et pédiatriques atteints de tumeurs* A
Colorectal cancer 90 32 (36) 1.6+ t0 22.7+ solides non résécables ou métastatique!
Endometrial cancer 14 5 (36) 42+1017.3+ présentant une instabilité :
Biliary cancer 11 3 (27) 116+ to 19.6+ microsatellitaire élevée (MSI-H) ouran 2
Gastric or gastroesophageal junction 9 5 (56) 5.8+t022.1+ perte des pr?temes c'lu mlsmatch, ’:ep i
Pancreatic cancer 6 5 (83) 2.6+ 10 9.2+ (dMMR) aprés un traitement‘agt€rieys ) |
r— et pour lesquels il n‘existe pas d)
Small-intestine cancer 8 (38) 1.9+ t0 9.1+ 2
s . e TT d’alternative thérapeutique satisfaisante
reast cancer (100) 6ito 5. EMEA 2022
ket SICEe . 1(39) B CCRm aprés une chimiothérapie
Other cancers 7 3 (43) 7.5+ t0 18.2+

(combo+fluoropyrimidine) ou L1; EC post

platine/ pas de traitement local
The ovgrall re.spc.)nse ratg, defined by tumor size reduction (Response _ (chir/radio); gastrique; gréle; voies
Evaluation Criteria in Solid Tumors 1.1 [RECIST]), was 39.6% (95% confidence
interval [Cl], 31.7 to 47.9).

Responses lasted 6 months or more in 78% of patients who had a response.

biliaires

Lemery S, Keegan P, Pazdur R. N Engl J Med. 2017 Oct 12;377(15):1409-1412. doi: 10.1056/NEJMp1709968. PMID: 29020592.



% Change from Baseline SLD

IClIs in MSI high cancers peut on faire mieux?

Essai de phase 2 :
Pembrolizumab chez patients MSI
Réponse radiologique a 20 semaines

100+

0+

504

100+

Andre T. et al, NEJM 2020.

Science
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Science 357 (6349), 400413,
DOI: 10 1126/science aan6733originally pubiished oniine June 8, 2017
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cy predicts response of solid tumors to PD-1 blockade

Patients with Progression-free

Préciser 'impact pronostique
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ul
100 Hazard ratio for progression or death,
901 0.60 (95% Cl, 0.45-0.30)
80 P=0.0002
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Keynote 177: Phase 3 open label
mFOLFOX6 (oxiplatin, leucovovin, 5FU)
vs Pembrolizumab for MSI-H colorectal
cancer (CRC)
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Profil moléculaire !!



MSI-H or dMMR in localized disease

PD-1 Blockade in Mismatch Repair—-Deficient, Locally Advanced Rectal
Cancer

Andrea Cercek, M.D., Melissa Lumish, M.D., Jenna Sinopoli, N.P., Jill Weiss, B.A., Jinru Shia, M.D., Michelle Lamendola-Essel, D.H.Sc., Imane H. El Dika, M.D., Neil Segal,
M.D., Marina Shcherba, M.D., Ryan Sugarman, M.D., Ph.D., Zsofia Stadler, M.D., Rona Yaeger, M.D., et al.

Patients with locally advanced rectal cancer

li=
] Dostarli@

Changement des recommandations
) g.
de traitement ?

Overall Response to Dostarlimab in 12 Patients

Rate of clinical complete response: 100% (95% CI, 74 to 100)

60 No chemoradiotherapy or surgery
No disease progression or recurrence

Clinical Complete Response (%)

Patient

N Engl J Med 2022; 386:2363-2376



MSI-H or dMMR in localized disease

NICHE-2 trial, as reported at ESMO Congress 2022

112 patients with non-metastatic dMMR colon cancer received one dose of

ipilimumab (1 mg/kg) and two doses of nivolumab (3 mg/kg) <6 weeks prior
to surgery.

pathological response was observed in 99% of patients, with MPR and pCR
achieved in 95% and 67% of patients, respectively.

No patients had disease recurrence after a median follow-up of 13.1
months.

Pas d’indication en adjuvant pour le moment

U

Nivo+ipi ? Nouveau standard
Analyse des biopsies diagnostiques

Chalabi M, et al. Neoadjuvant immune checkpoint inhibition in locally advanced MMR-deficient colon cancer: the NICHE-2 study. ESMO Congress 2022,
LBA7

A8

20,



Biomarqueurs moléculaires

Approches transcriptomiques

Jo

5

®



QUESTION : Dans votre pratique

=J’utilise une signature transcriptomique

=)’ai acces aux analyses RNAseq dans le cadre du plan
France génomique 2025

=Je n’ai pas acces a ce type de technologie
=Cette approche n’a pas d’impact clinique



Biomarqueurs moléculaires

RNAseq et expression de genes

Months
:ﬁ\]{[]ll[l[[l['![]_ﬂs s
I I

I |_ B | B ] £ I9
2
i I | CD:

RCC
SCLC
urothelial

antiPD1
nivo

[l pembro

ORR

PD.SD
PRCR

e —
cancertype
1 | | [ D CD8.Tcells
P . o N I" 1 N |.' anl [ B ehoce. .
Analyser l'infiltrat immunitaire b ; , .

Endothelial cells
Neutrophils

NK cells
Blineage
Fibroblasts

Damotte D, et al. The tumor inflammation signature (TIS) is associated with anti-PD-1 treatment benefit in the CERTIM pan-cancer cohort. J Transl Med.
2019 Nov 4;17(1):357. PMID: 31684954.

Courtesy of L Marisa (Seqoia)
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Signature IFNg, DetermalO™ d’autres...

= immune-related 27-gene expression signature* (10 score)

developed to combined: *HGNC Gene list: APOD, ASPN, CCL5, CD52, COL2A1, CXCL11, CXCL13, DUSP5, FOXC1, GZMB, HTRAI,
> Immunomodulatory signature | IDOI, IL23A, ITM2A, KMO, KRT16, KYNU, MIA, PSMB9, PTGDS, PLAAT4, RTP4, S100A8, SFRP1, SPTLC2, I
-

: TNFAIP8, TNFSF10
» EMT signature -

» Stromal signature i i Ty
NSCLC Urothelial carcinoma __
1

i . o ®
atezolizumab Triple negative breast cancer

ICl thera .
Py Seitz et al. AACR 2021 N

CT +/-atezo neo-adj

10 score

100+

£
> 757
E 100
= 50
e
-3 . 10 + =10 score 2 0.09 _ &
& -— &
0 =10 -E- &0 51%
u . — a1 Yo
0 3 8 3 12 Nielsen et al. Helyon 2021 & aon 44%
Months o 40 O
Number at Risk (number of events) {E]“' -
0
10| 36(0) 34(2) 31(4) 28(5) 25(6) “
10| 31(0) 23(8) 16(15) 14 (16) 10(18) 0
0 3 " sth 2 12 10 neg 1O pos
onths
Renal cell cancer [] CT/Atezo [ CT

ICl therapy — TCGA data

Ranganath et al. BMC Cancer 2022 Seitz et al. ASCO 2021 Bianchiniet al. ESMO 2021



Combiner les marqueurs ?

< High TMB Low IFNyRes Low MacReg
-+ High TMB High IFNyRes High MacReg

1.001{ it
£ Wiy p=6.82E-06 z'
§0.75‘ ! 11—1;.__ §
@ 0501 -------ha-- . ‘\—\_ £
E | | =
Z ‘ ' =
2 0257 L, :
wn : =

0.001 i

0 2 4 6 8 10 12 14 16 18 20
Time in Years

Morales etal. ) Tran: iMQd QO)FJiQ?E

httpsi//doiorg/10. /512967-021-02738-0 . Journ.a.l Of
Translational Medicine

RESEARCH Open Access

. .. . ®
Tumor Iimmunogenomic Slgnatures improve &
a prognostic model of melanoma survival
Leah Morales'**', Danny Simpson'**!, Robert Ferguson'**', John Cadley'**, Eduardo Esteva'**,

Kelsey Monson'<?, Wylyny Chat'*?, Carlos Martinez' %, Jeffrey Weber'*#, Iman Osman'34
and Tomas Kirchhoff' 3"
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0.25+

0.00+

< Low TMB Low IFNyRes Low MacReg
- Low TMB High IFNyRes High MacReg
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L'ESSENTIEL

Interactions complexes de la tumeur et de son environnement j
=>» PAS de biomarqueur unique idéal = combinaison ? Ao

Utilité clinique des biomarqueurs dans certaines tumeurs

(ex: PDL1 dans poumon) = vers des indications pan-tumeurs
(ex: TMB high/MSI-H)

Impact des drivers oncogéniques et co-mutations sur la réponse
En routine : score PDL-1 +++, statut MSI| ++
Importance de I'acces a la TMB



Une TUMEUR dans son ENVIRONNEMENT

Tumor and immune cell interactions

1-Phénotype des T

2-Présentation
des Ag tumoraux

LAG3 TIM3 CDeo MHC1

@ Tumorcell @ CD8'Tcell
© Fibroblast O Tecell

® MANA © Dendritic cell
@CD4" Tcell @Becel

4- Structures

3-Reconnaissance
de la tumeur
TMB/MANA

lymphoides
tertiaires

Host-intrinsic factors

Host genomics/
epigenomics

Systemic factors

Tumor and tumor |
microenvironment |

¢

Microbiota

S

Microbial factors

Environmental
@ exposures

Host-extrinsic hcwr:
I (Exposome)

Psychosocial factors

Lifestyle

@ Demonstrated impact on
response and toxicity to ICB

Putative impact on
o response and toxicity to ICB

@ Unknown impact on
response and toxicity to ICB

ET un individu et un environnement
ET un contexte (Néoadjuvant, adjuvant, métastatique)

Approches analytiques multiples B8 Combinaisons de biomarqueurs

Anagnostou V, et al. Sci Transl Med. 2022 Nov 9;14(670):eabo3958. Morad et al. Cell. 2021 Oct 14; 184(21): 5309-5337.
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