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Plan :

Composition : hétérogénéité intra-tumorale

Hétérogeneité inter-tumorale

Régulation

Ennemi : rOle dans la progression tumorale

- Transition in situ = infiltrant
- Progression métastatique

- Ami
- impact pronostique
- «druggable » ?

A retenir
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Composition du microenvironnement tumoral
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Composition du microenvironnement tumoral

Adipocytes

Fibroblastes

Immunité innée : granuleux; macrophages; lymphocytes TNK; DC
Immunité adaptative : lymphocytes T CD3 et B
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Hétérogéneéité du stroma :
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Régulation du microenvironnement tumoral
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Le microenvironnement

Est-Il un ennemi ?

=) Darticipation ala progression tumorale
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- Néovaisseaux:
- Apportent nutriements et oxygene aux cellules tumorales
- Permettent I'évacuation des déchets métaboliques et du CO2
- Anormaux (mauvaise maturation; peu de pericytes)

- Angiogénese:
- Régulée par des facteurs pro (VEGF-A) et antiangiogeniques (TSP-1)...
- Débute précocement (étape pre-invasive)

- Role de cellules dérivées de la moélle osseuse (macrophages,

mastocytes, neutrophiles, précurseurs myéloides) :
Pro-angiogéniques
Roéle dans la résistance aux traitements anti-angiogéniques

- Lymphangiogenese : dissemination métastatique

- Heétérogenéeité inter-tumorale de la densité vasculaire
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Fibroblastes

[ Cellules souches mésenchymateuses
« Sécretent CCL5/ Rantes - augmentent le pouvoir invasif des cellules tumorales

J Fibroblastes :
« Seécrétent HGF, TGF...

1 Myofibroblastes ‘sammmessissmvmi
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Toullec et al HERZ vs BLC
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EMBO Mol Medicine 2010
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 Myéloides
d Lymphoides

Th=helperCD4' T
p — \ M= macrophage
@ N = neutrophil
DC - dendritic cell
% MDSC = myeloid suppressor
Tumor Suppresswn Tumor PI'Ogl'ESSIOIl

Salgado et al Annals of Oncol 2014

 Sources de molécules bioactives
- Facteurs de croissance (EGF, TGF-B, TNFa...)
- Facteurs proangiogéniques, (VEGF, CXCL12, CXCLS ...)
- Enzymes de dégradation de la matrice extracellulaire
- Facteurs promoteurs de 'EMT.

O Production de produits mutagenes (dérivés actifs de
I’oxygene)
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In situ = infiltrant

RoOle des cellules stromales dans la progression tumorale
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En résumé, le stroma est un ennemi !

Pro-prolifératif

Echappement aux contrbles de
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Résistance a la mort cellulaire
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..... Mais le microenvironnement

est-il aussi un ami ?
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Host Resistance and Survival in Carcinoma of Breast: A Study of
104 Cases of Medullary Carcinoma in a Series of 1,411 Cases of
Breast Cancer Followed for 20 years*
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Fi1G. 3.—Corrected survival curves for grade III breast
cancer in the medullary and general series.




Tumor-Infiltrating CD8™ Lymphocytes Predict Clinical
Outcome 1n Breast Cancer J Clin Oncol 29:1949-1955. © 2011

1900 cas
Table 2. Correlation Between Total Number of CD8" Lymphocytic
Infiltration and Clinicopathologic Features in Invasive Breast Cancer

o , CD8* CD8-

Clinicopathologic

Parameter Mo. % No. % Significance

Grade r, =020
1 163 72 60 28 P < .001
2 31 80 86 20
3 b&7 81 130 19

ER-a status P < .001°
Negative 278 81 64 19
Positive 717 79 194 21

PgR status P < .001*
Megative 416 80 103 20
Positive bB8 78 169 22

HERZ status P = 006"
Negative an 79 235 21
Positive 138 a2 31 18

Basal phenotype P = .005"
Megative 779 79 212 21
Positive 211 81 50 19
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VOLUME 32 - NUMBER 27 - SEPTEMBER 20 2014

Prognostic Value of Tumor-Infiltrating Lymphocytes in
Triple-Negative Breast Cancers From Two Phase III
Randomized Adjuvant Breast Cancer Trials: ECOG 2197
and ECOG 1199

Syfvm Adﬂms Robert f Gray, Saudm Demaria, Lari Goldstein, Edith A Perez, LawrmcrN Shulman,
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Fig 3. Prognostic value of stromal tumor-infiltrating lymphocytes (sTILs) in triple-negative breast cancer. Kaplan-Meier curves of estimated (A} distant recurrence—free
interval (DRFI) and (B) owverall survival (OS5} for all patients for sTILs (grouped as 0 [defined as 0% to 1%] v 10 [2% to 10%] v20 to 40 [11% to 40%] v 50 to 80 [41%

to 80%]); P values are for comparison of four groups.

Lymphocytes du stroma



Association between CD8+ T-cell infiltration and breast
cancer survival in 12 439 patients Anmnasofoncobgy 25:1536-1543, 2014

ER+ ER-

Subgroup HR (95% Cl) [@Subgroup HR (95% CII
Study Study
SEARCH — - 113(0:87, 1.47) [SEARCH —] 0.50 (0,55, 1.24)
BCCA - 1.17 (0,98, 1.37) [ECCA —— 0.76 (0.62, 0.93]
NBCS R 087 (062 122) [NBCS e 075 (053, 1.07]
NEAT L 1.18(0.88, 1.57) [NEAT L 0.64 (0.47, 0.86]
Subtotal (£ = 0.0%, P = 0.473) Subtotal (P = 0.0%, P=0517)
Age Age
=55 years —;— .04 (0.88, 1.22) <55 yaars —— 0.65 (0.54, 0.78]
=55 years L 120(1.02 1.42) |[l>55 yoars = 0.85 (0,77, 1.18]
Subtotal (£ = 34.8%, P=0.215) Subtotal (P = 85.7%, P = 0.008)
Mo. positive nodes No. positive nodes
o —m— 110, 137 o —a— 072 (0,57, 0.91
1 — 107 (070, 1.44) [ — 066 (0.45, 0.04)
24 —— 102(082 120) Mlotws —— 074 (054, 1.00]
Stog ol 1.02 (0.75, 1.39) 5t09 - 0.73 (0.51, 1.05]
10+ —— 0.92(0.64, 1.33) 10+ — 0.89 (057, 1.41
Subtotal (£ = 0.0%, P = 0.023) Subtotal (P = 0.0%, P=0.800)
Tumour size Tumour size
<10mm - 118 (047, 205) [lciomm 141 (0.4, 4.55
10-19mm ——— 1.05 (0.80, 1.37) [10—18mm — 0.78 (058, 1.10]
20-20mm = 1.08 (0.88, 1.33) 20-20mm ol 0.75 (0.58, 0.97]
30-40mm I R 1.12(0.92 1.35) a0 somm — 0.69 (0.54, 0.67
S0+mm —.— 083 (0.66, 1.31) 50+mm ——] 0.69 (0.48, 0.90)
Subtotal (£ = 0.0%, P = 0.925) Subtotal (P = 0.0%, P=0.775)
Grade Grade
1 125(073,214) M 0.40 (0.07, 2.41
2 108 (0a3s, 1.31) M= | 0.86 (0,51, 1.22)
3 —— 0.85(0.81, 1.11) 3 —— 0.68 (0.58, 0.80]
Subtotal (£ = 0.0%, P = 0.447) Subtotal (P = 0.0%, P=0.413)
Hormane therapy Hormone therapy
No 1.04 (0.84, 1.20) [No [ | 0.72 (0.59, 0.88]
Yes il 1.11(0.84, 1.31) Yos — 0.93 (0.73, 1.20]
Subtotal (£ = 0.0%, P= 0.619) Subtotal (£ = 61.0%, P = 0.100)
Chemeiherapy (Chematherapy
Mo ] 107 (080, 127)  [lNo L] 081 (0,63, 1.06)
Yes 1.02 (0.87, 1.18) 'Yas —— 0.65 (0.55, 0.77]
Subtotal (£ = 0.0%, P= 0.720) Subtotal (£ = 46.3%, P = 0.178)
Morphalogy Marphology
IDG-NST 1.08 (0.95, 1.23) IDC-NST L 0.77 (0,68, 0.90]
Lobular ——=——  1.22(0.87,171) Lobuiar 121 (0,57, 2.55
Medullary < 0.02(0.07, 11.28) [MMedullary < 054 (0.18, 1.56)
Other —T— 1.08 (0.78, 1.52) Other 0.77 (048, 1.21
Subtotal (£ = 0.0%, P = 0.928) Subtotal (F = 0.0%, P=0.613)
PR status PR status
MNegative = 0.96 (0.78, 1.19) Negative [ | 0.70 (061, 0.82]
Positive —- 1.20(1.05, 1.38) Positive — 110 (0.73, 1.65]
Subtotal (£ = 66.8%. P=0.083) Subtotal (P = 75.7%, P = 0.043)
HERZ status HER2 status
Negative - 116 (1.02, 1.32) Nogative ] 0.78 (067, 0.93]
Positive — 0.76 (058, 1.00) Positive —a— 0.69 (0.54, 0.88]
Subtotal (£ = 86.8%, P=0.006) Subtotal (£ = 0.0%, P=0.396)
Molecular sublype Molecular subtype
Luminalia - 117 (1.02, 1.33) HERz2 —a— 0.69 (0.53, 0.89]
Luminal1b E— 1.08(0.71, 1.65) cep —— 0.60 (0.48, 0.76,
Luminalz —a— 0.76 (058, 1.00) 5NP & 0.92 (0.68, 1.26]
Subtotal (£ = 73.8%, P=0.022) [Subtotal (€ = 56.4%, P =0.101)
[ T I T
0.25 0.5 1 0.25 05 1
i e

Lymphocytes T CD8+ associés diminution risque relatif déces
ER- (Triple négatifs et HER2 +)
HER2 + et ER+ (luminal B HER?2)



Oui : le microenvironnement tumoral est aussi un ami !

TIL (ou LAST =
lymphocytes associés au
stroma tumoral en francais!)

sont un facteur pronostic pour

les TNBC, les HERZ2 (luminal B) !




msmmm) A inclure dans les CR de pathologie

Annals of Oncology Advance Access published September 11, 2014

HARMONIZATION OF THE EVALUATION OF TUMOR INFILTRATING LYMPHOCYTES
{TILs) IN BREAST CANCER: RECOMMENDATICNS BY AN INTERNATIONAL TiLs-
WORKING GROUP 2014.

Roberto Salgado™, Carsten Denkert~, Sandra Demaria™, Nicclas Sirtaine®, Frederick

Group A: tumor with Group B: tumor with Group C: tumor with high
no/minimal immune cells intermediate / immune infiltrate
heterogeneous infiltrate

0-10% stromal TlLs 10-40% stromal TlLs 40-90% stromal TlLs

For this
intermediate
group evaluate
different areas
at higher
magnification.




A retenir : microenvironnement tumoral

Trois grandes classes de cellules aux fonctions
complémentaires :

Vaisseaux
Cellules immunes (lymphocytes; macrophages; cellules dendritiques...)
Fibroblastes

Héterogene d’une tumeur a 'autre

Régulation fine et complexe

Ennemi mais aussi ami

* Progression tumorale
« Définition du pronostic (standardisation aisée)
» Permet de nouvelles stratégies thérapeutiques
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Role des cellules stromales dans la progression tumorale

Cell Type Sub-Type Functions

Mitogenic, recruit/activate myeloid cells, suppress CTLs

Th2-CD4 T cells, Treg, B Cells
Cancer cell killing: direct and via helping CTLs

CD8 T Cells (CTL), NK/T Cells Cancer cell killing

Pro-angiogenic, pro-invasive, pro-metastatic, mitogenic,
inhibit apoptosis, suppress killing by CTL

Cancer cell killing, antigen-presenting

Pro-angiogenic, pro-invasive, pro-metastatic,
suppress CTL and NK/T cell cytotoxic activity

Mutagenic, mitogenic, recruit lICs, pro-angiogenic,
pro-invasive, pro-metastatic

Anti-metastatic, cancer cell killing

Mast Cells Mitogenic, pro-angiogenic, pro-invasive, recruit other [ICs
suppress CTL & NK/T cell cytotoxic activity

Platelets Pro-metastatic, pro-angiogenic
aSMA* Myofibroblasts & MSCs Pro-angiogenic, pro-invasive; support cancer stem cells

Mitogenic, pro-survival, pro-angiogenic, recruit/activate lICs,
pro-invasive, pro-metastatic, metabolic support

. Suppressive actions of incompletely-activated fibroblasts

Activated Adipocytes Recruit/activate |ICs, metabolic support, pro-metastatic

Angiogenesis for blood supply of oxygen & nutrients

Ve

22 Endothelial Tip, Stalk, Tube Cells
§§ Limit CTL and NK/T cell inflammation
s
23 A~ v
\—‘3 \‘_—/ Pericytes (immature & mature) Modulate angiogenesis & cell transit, support vascular functionality

Figure 2. Multiple Stromal Cell Types and Subcell Types of the Tumor Microenvironment Can Variably Contribute to, or in Some Cases
Oppose, Acquisition of the Seven Hallmark Functional Capabilities in Different Organ Sites, Tumor Types and Subtypes, and Stages of
Progression
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