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Eta 46

Diagnosi:

Carcinoma duttale infiltrante della mammella

Diametro massimo della componente infiltrante: mm 18
Grado di differenziazione : G3

Invasioni vascolari: non evidenti

Linfonodo sentinella: esente da metastasi

Caratterizzazione Immunofenotipica:
ER: negativi

PgR: negativi

HER-2: negativo (score 0)

Ki 67: 30%

Eta 48

Diagnosi:

Carcinoma duttale infiltrante della mammella

Diametro massimo della componente infiltrante: mm 16
Grado di differenziazione : G3

Invasioni vascolari: non evidenti

Linfonodo sentinella: esente da metastasi

Caratterizzazione Immunofenotipica:
ER: negativi

PgR: negativi

HER-2: negativo (score 0)

Ki67: 35%










INFLAMED CANCER

C)n, Surg, 1922 LIFE EXPECTANCY FOLLOWING RADICAL AMPUTATION \

FOR CARCINOMA OF THE BREAST: A CLINICAL AND
PATHOLOGIC STUDY OF 218 CASES*

By Wavrer E. SimTrune, M.D,
OF THE BECTION ON BURGEERY
AND

Winriam C, MacCarry, M.D.

OF THE SECTION ON SURGICAL PATEOLOGY, OF THE MATO CLINIC,
Rocaester, Mmvw.

g. The average length of postoperative life of patients with local lympho-
cytic infiltration alone was 28 per cent. greater than the average length of

postoperative life of the ninety-one patients. /

"Doc" Sistrunk, 1891-1966 \




Breast cancer

Luminal A

Luminal B HER2 positive breast cancer

TILs

TNBC

/” TiLs in TNBC

» High TILs in 10-50%

\_

» Fattore prognostico positivo: 15% riduzione rischio di recidiva ogni incremento del 10% di TILs

» Fattore predittivo positivo: Terapia Adiuvante

Terapia Neoadiuvante

~

/




TILs

The evaluation of TILs in breast cancer: recommendations by an International TiLs Working Group 2014

Full sections preferred over biopsies

Stromal TILs reported as % Intratumoural TlLs

No formal TILs threshold can be recommended

Within the borders of invasive component

Invasive edge
of tumour

A full assessement of overall TlLs Peritumoural
tissue

Do not focus on hotspots

Follicular dendritic cell

o T cell (different subtypes)

Central
fibrous
scarring

B cell
Mononuclear cells should be © Be
@ Granulocyte

Polymorphonuclear leukocytes are excluded
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CELLULE IMMUNITARIE CITOCHINE CECKPOINT IMMUNITARIO




®

g MDSC

N2 cell

Th= helperCD4*T

M= macrophage

N = neutrophil

DC = dendriticcell

MDSC = myeloid suppressor

Tumor Suppression Tumor Progression




CECKPOINT IMMUNITARIO

Antigen presenting cell T cell
CD40 CD40L
TL1A TNFRSF25
GITR ligand GITR
4-1BB ligand 4-1BB
OX40 ligand 0X40
CcD70 CcD27
tHLA? — DD ----------- TMIGD2 Act
1COS ligand wee@D@D - --------------- ICOS
CDs6 ————————————————
=i = CD28
CDB0 « ™ - 2
MHC class I R Tcr W Signal1
LAG3
CDs6 CTLA4
CD&0 PDL1
PDL1 PD1
FDL2 CDs0
VISTA 7
BTNLZ 7
B7-H3 7
B7-H4 ?
Butyrophilin family 7
CD48 =mm W D----mmmmm - CD244
: Galectin9 &
: Phosphatidylserine — » TIM3

HVEM

Siglec family =

Activation




CECKPOINT IMMUNITARIO

Cancer immunotherapy

/1 C ﬁf with mAb to PD-1

sl o PD-L1

N Cancer immunotherapy
with mAb to PD-L1 or PD-L2

7~
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No or limited response to treatment

“non-inflamed cancer”

Active response to treatment
“inflamed cancer”

Effectpr T cells

‘ Q ‘ PD-L1
APCs Q “ O p

TIL
PD1-PDL1

> “Carico Mutazionale”

» Neoantigeni




No or limited response to treatment

“non-inflamed cancer”

CARCINOMI PANCREAS

CARCINOMI PROSTATA

CARCINOMI MAMMELLA

Active response to treatment

“inflamed cancer”

MELANOMI

NSCLC

CARCINOMI VESCICA

CARCINOMA RENE



Breast cancer

Luminal A Luminal B HER2 positive breast cancer TNBC

PD1-PDL1
|

No or limited response to treatment Active response to treatment

“non-inflamed cancer” “inflamed cancer”

Effector T cells




Disease
setting

Trials including only patients with TNBC

Metastatic

Adjuvant

Neoadjuvant

Phase

11

171

Clinical trial
reference number

NCT02513472

NCT02499367

NCT02447003
NCT02555657

NCT02425891
NCT02539017

NCT02489448

NCT02530489
NCT02620280

Breast
cancer

TNBC

TNBC

TNBC
TNBC

TNBC
TNBC

TNBC

TNBC
TNBC (LABC

only)

Immunotherapies (alone or
in combination)

Pembrolizumab*/eribulin
mesylate

Nivolumab*/ doxorubicin (low
dose) or cyclophosphamide
metronomic or radiation
therapy or cisplatin

Pembrolizumab

Pembrolizumab

Atezolizumab®/nab-paclitaxel

Vaccine (DC-CIK)/EC followed
by docetaxel

Durvalumab*/nab-paclitaxel

followed by ddAC
Atezolizumab/nab-paclitaxel

Atezolizumab/nab-paclitaxel/
carboplatin

Pembrolizumab: ORR: 18,5% (32 TNBC)

(Nanda R et al. San Antonio Breast cancer 2014)

Atezolizumab: ORR: 19% (21 TNBC)

(Emens L. et al. San Antonio Breast cancer 2014)







Nivolumab Pembrolizumab MEDI4736 MPDL3280A
(anti-PD-1) (anti-PD-1)  (anti-PD-L1)  (anti-PD-L1)

“ anti-PD-1
—

coccencccanads

M all patients
N PD-L1+
1 PD-L1-

Curr Opin Pharmacol. 2015; 23: 32-38




Programmed Death Ligand-1 Immunohistochemistry

Friend or Foe?

Keith M. Kerr B5c, MB, ChB. FRCFPath, FRCFE: Fred R. Hirsch, MDD, PhD

Preanalitiche

-Fissazione: tipo di fissativo, tempo di fissazione..

-Processazione

Analitiche

-Validazione e standardizzaziongfocedure
-Competenza staff tegwd
—Anticorpo: concentrazione, tempo e temperatura di incubazione
-Tipo di smascheramento antigenico

-Uso di campioni di controllo

Postanalitiche

-Criteri di interpretazione:[eterogeneité i ensité,[soglia di positivité]\

-Competenza del patologo
-Refertazione

-Controlli di qualita

CLONE FARMACO %
Dako 28-8 Nivolumab ++
_~~ Dako 22-C3 Pembrolizumab ++
Ventana SP142 | Atezolizumab +
Ventana SP263 | Durvalumab +++

_—

> Intratumorale

> Primitivo vs Metastasi

> 1%
> 5%
> 10%
> 50%




Tumor cell

IFN-Y-mediated upregulation
of tumor PD-L1

‘Other NFxB PI3K'

CD8+ cytotoxic
T lymphocyte shp-2

Tumor-associated?./
. fibroblast

macrophage

Stromal PD-L1 IL-4/13
modulation of T cells

PD-L1/PD-1-mediated
inhibition of tumor cell killing

activation of T cells

== O): Priming and

Dendritic
cell

Immune cell
modulation of T cells

PD-L2-mediated
inhibition of T2 T cells




Tutti i pazienti

Risposta Obiettiva

Anti-PDL1 Tumour

Patient diagnc:sis (n = 41)

Melanoma 16
NSCLC® 12
Kidney cancer 6
Colorectal cancer 5
CRPC 2

+ 56% 39%
- 44% 6%
Anti-PDL1 IC

+ 56% 35%
- 44% 11%
Anti-PD1 TIL

+ 43% 44%
- 57% 14%

Cl. Cancer Res. 2014; 20: 5064-5074




PD-L1 prevalence determined with a Genentech/Roche anti-PD-L1 IHC assay

Indication n Percentage of PD-L1 positive (IC) Percentage of PD-L1 positive (TC)
ol NSCLC 184 26 24
' RCC 88 25 10
Melanoma 58 36 <
HNSCC 101 28 19
Gastric cancer 141 18 2
CRC [ 35 1
Pancreatic cancer 83 12 4

“The association of response to MPDL3280A treatment and tumour-infiltranting immune celle PD-L1 expression reached

statistical significance, while the association with tumour cell PD-L1 expression did not.”

Nature 2014, 27: 563-567




IPERESPRESSIONE PD-L1

» Amplificazione gene 9p24.1

» Mutazione PTEN (Glioblastomi)

» Iperespressione ALK (Linfomi, NSCLC)

» Mutazione KRAS (NSCLC)

Oncogenic | |
pathway = >._
PD-1\

B7-H1

Adaptative resistance

Innate resistance

Constitutive tumor signaling
induces B7-H1 on tumor

T cell induced

. —

Inte?;ron



http://www.medicographia.com/2014/11/cancer-immunotherapy-through-checkpoint-blockade-the-future-of-cancer-treatment/
http://www.medicographia.com/2014/11/cancer-immunotherapy-through-checkpoint-blockade-the-future-of-cancer-treatment/

T-cell exhaustion

Anti-PD1/PDL1

1. Antigen
recognition

MHC-
peptide

r -0 I3 L
SUOS

3. Induction
of PD-L1

Adaptive immune
resistance

Blood
vessel

APC

Macrophage

Type ll !

Immunological
ignorance

Inadequate antigen presentation
Anti-PD1/PDL1 + Anti-CTLAA4....

Induction type 1 IFN response

Other suppressive cells

Other checkpoint target

Non-PD-1/PD-L1
suppression
pathways

Tolerance
(other suppressors?)

Type llI

/ Blood

Intrinsic
Induction

Oncogenic
pathway induction
of PD-L1

PDL1 costitutive expression
Anti-PD1/PDL1 + Anti-CTLAA4....

Induction type 1 IFN response

Cancer Res 2015; 75: 2139-2146




PD-1/PD-L1, Only a Piece of the Puzzle

Ross A. Miller, MD; Tara N. Miller, MD; Philip T. Cagle, MD
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Diagnosi:

Carcinoma duttale infiltrante della mammella

Diametro massimo della componente infiltrante: mm 18
Grado di differenziazione : G3

Invasioni vascolari: non evidenti

TiLs: < 1%

Linfonodo sentinella: esente da metastasi

Caratterizzazione Immunofenotipica:
ER: negativi

PgR: negativi

HER-2: negativo (score 0)

Ki 67: 30%

Diagnosi:

Carcinoma duttale infiltrante della mammella

Diametro massimo della componente infiltrante: mm 16
Grado di differenziazione : G3

Invasioni vascolari: non evidenti

TILs: 70%, con follicoli linfoidi

Linfonodo sentinella: esente da metastasi

Caratterizzazione Immunofenotipica:
ER: negativi

PgR: negativi

HER-2: negativo (score 0)

Ki67: 35%
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INFLAMED CANCER
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CECKPOINT IMMUNITARIO
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CECKPOINT IMMUNITARIO

Cancer immunotherapy

“‘Lﬁf with mAb to PD-1

Cancer immunotherapy
with mAb to PD-L1 or PD-L2
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CECKPOINT IMMUNITARIO
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» Cloni anticorpali

PITFALLS TEST ICH ANTI-PDL1

CLONE FARMACO INTENSITA’ | PERCENTUALE
Dako 28-8 Nivolumab ++ ++
Dako 22-C3 Pembrolizumab ++ ++
Ventana SP142 Atezolizumab +++ +
Ventana SP263 Durvalumab +++ +++

«...although two assays seemed comparable in intensity and proportions of stained tumor cells (28-8, 22C3), two assays appeared to be

more intense (SP142, SP263) and to stain lower proportions (SP142) or higer proportions of carcinoma cells (SP263)»

Modern Pathol 2016; 29: 1165-1172




PITFALLS TEST ICH ANTI-PDL1

» Eterogeneita intratumorale
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245 Breast Carcinomas

Am J Surg Pathol 2017; 41: 334-342




PITFALLS TEST ICH ANTI-PDL1

» Eterogeneita Primitivo VS Recidiva VS Metastasi

PDL1 Melanoma Primitivo Recidiva Locale Metastasi a Distanza
22% - - -
+ ; _
+ - +
50% + - -
- + +
- - +
- + +
28% + + +

Pigment Cell Melanoma Res 2014, 28: 245-253




PITFALLS TEST ICH ANTI-PDL1

» Eterogeneita temporale secondaria a terapie

Ciclofosfamide -5-fluorouracile

= B

e
l

W\

Antigeni
<o @

A Gencitabina
Taxani
o’ 0/'\ :

Th=helperCD4*T

M= macrophage
@ N = neutrophil
DC = dendritic cell
MDSC = myeloid suppressor

Tumor Suppression Tumor Progression



» Cloni anticorpali

PITFALLS TEST ICH ANTI-PDL1

CLONE FARMACO PERCENTUALE
Dako 28-8 Nivolumab ++

Dako 22-C3 Pembrolizumab ++
Ventana SP142 | Atezolizumab +
Ventana SP263 | Durvalumab +4++

Modern Pathol 2016; 29: 1165-1172




PITFALLS TEST ICH

Preanalitiche

-Fissazione: tipo di fissativo, tempo di fissazione..

-Processazione

Analitiche
-Validazione e standardizzazione procedure
-Competenza staff tecnico

-Anticorpo: Clone, concentrazione, tempo e temperatura di incubazione

-Tipo di smascheramento antigenico

-Uso di campioni di controllo

Postanalitiche

-Criteri di interpretazione: eterogeneita, intensita, soglia di positivita
-Competenza del patologo

-Refertazione

-Controlli di qualita




Immune gene Signatures

CLINICAL
RESPONSE

T-cell Receptor Clonality



IMMUNOLOGIA E CANCRO

1950 Burnet and Thomas: Immunosorveglianza

2002 Paul Schreiber: Cancer Immunoediting




IMMUNOEDITING

Tumor Elimination Tumor Equilibrium Tumor Escape
A competent immune system Sporadic tumors that escape Altered tumors begin to grow, are
destroys transformed cells immune surveillance clinically apparent, and establish a
undergo “editing” immunosuppressive microenvironment

around themselves

Tumor heterogeneity and time under immune selective pressure

Immune cell @ Dead tumor cell
&« Cytokine .
Resistant tumor cell
Immune-mediated tumor cell death .

@ Tumor cell £ Stromal cell
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A

“inflamed cancer”

“non=-inflamed cancer”




