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Are all invasive lobular cancers the same?

Expert: Prof Frederique Penault-Llorca, Jean Perrin Center, Clermont-Ferrand, France

Discussant: Dr Simona Volovat, Grigore T. Popa University of Medicine, lasi, Romania

Extract from the e-ESO policy

The website contains presentations aimed at providing new knowledge and competences, and is intended as an informational and
educational tool mainly designed for oncology professionals and other physicians interested in oncology.

These materials remain property of the authors or ESO respectively.

ESO is not responsible for any injury and/or damage to persons or property as a matter of a products liability, negligence or otherwise, or
from any use or operation of any methods, products, instructions or ideas contained in the material published in these presentations.
Because of the rapid advances in medical sciences, we recommend that independent verification of diagnoses and drugs dosages should be
made. Furthermore, patients and the general public visiting the website should always seek professional medical advice.

Finally, please note that ESO does not endorse any opinions expressed in the presentations.
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 To understand the specificities of invasive lobular carcinoma

 To understand the heterogeneity of invasive lobular carcinoma in
terms of

« Morphology
* Biology
* Therapeutic opportunities

E-Sessions via e-ESO.net | ©2021 The European School of Oncology
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Lobular carcinoma: the most frequent
special histopathological type of
breast cancer
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Evoluting landscape of ILC
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1stmicroscopic
description
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Lobular
carcinoma loss
of cell cohesion

1975

Carcinoma
expressing ER

1995
Somatic loss of
E-Cadherinin
ILC

2006-2018
Loss of E-
CadherininILC
as oncogenic
driver

2015-2020

Confirmation of
HER2 and HER3
amplif and
mutations
TILs and PD-L1

2022

ESMO
review/guidelines

Calrcg.ri?qa 1970Q’s 70s-80s 1998 2012 2015-ungoing
arising from ILC diagr\osis is Descriptio.n of CDH1 germline TCGA Specific clinical
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lobules without LCIS of ILC Hereditary ! trials tor
“single files” ILC/diffuse portrait of ILC
growth pattern gastric cancer
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Clinicopathological features

* ILC is the most common special type of BC [WHO classification of tumars
of the breast (5th edition) 2019]
« 10-15% of all BC cases, less common in Asian populations (2—-6%)
« Different clinical presentation from BC of no special type (NST BC):
associated with
* higher patient age, higher pT stage, higher nodal stage, lower histological
grade, and over-represented in bilateral and primary metastatic BC
* Lower rates of pathological complete response to neoadjuvant chemotherapy,
* Higher rate of positive resection margins
* adistinct pattern of metastatic dissemination: metastasis to the digestive

tract, ovaries, bones, leptomeniningeal, orbital soft tissue, and skin less CNS,
lung metastasis

* Higher rate of multiple metastases compared to other BCs

Allison, K.H.; Brogi, E.; Ellis, 1.0.; Fox, S.B.; Morris, E.A.; Sahin, A.; Salgado, R.; Sapino, A.; Sasano, H.; Schnitt, S.; et al. WHO Classification of Tumours Editorial Board. Breast
Tumours; International Agency for Research on Cancer: Lyon, France, 2019.
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Clinicopathological features

« Different biology/NST BC.: different mutational characteristics including E-
Cadherin mutations, different DNA copy numbers, different gene
expression profiles, and tumor microenvironment

« Different subtypes of ILC with different morphology, prognosis, molecular

alterations possibly impacting therapy

Allison, K.H.; Brogi, E.; Ellis, 1.0.; Fox, S.B.; Morris, E.A.; Sahin, A.; Salgado, R.; Sapino, A.; Sasano, H.; Schnitt, S.; et al. WHO Classification of Tumours Editorial Board. Breast
Tumours; International Agency for Research on Cancer: Lyon, France, 2019.
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Clinical features
Histopathology




Clinical presentation

ILCs are generally palpable, a high false-negative mammography rate is possible

* More often larger tumour, multifocal and bilateral and with nodal involvement

More frequent late relapses, frequently occurring >10 years after diagnosis

https://doi.org/10.1016/j.annonc.2022.05.006
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* Estrogen related: Early menarche, use of progesterone-based HRT, late age at
first live birth and alcohol consumption are more strongly associated with the risk
of developing ILC as compared to NST.

* Obesity in postmenopausal women does not seem to affect the risk of
developing ILC over NST

High risk germline mutations: BRCA2 and CDH1 (the gene coding for E-cadherin)
Moderate risk germline mutations: ATM, CHEK2 and PALB2

No clinically relevant risk germline BRCA1 mutations

Classically absent in males (exceptional cases in BRCA2 and CDH1 mutation
carriers)

https://doi.org/10.1016/j.annonc.2022.05.006 ; DOI: 10.3389/fonc.2022.891426
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Classical ILC (70%)

* Single cell infiltration and a
characteristic targetoid pattern of X\ \M o ‘
growth with minimal associated 5 Ao iEanT et Cawms

stromal response. A U s
* This pattern of subtle invasion is-such et e

that the size of the tumour often e i U O A
exceeds the imaging findings and ¥ R
obtaining clear surgical margins may AL OO ;
be challenging. N
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Images cbﬁrtesy F Penault-LLorca
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p ILC variants

 |LC variants account for up to 70% (~30-40%) of ILC cases

 Common variants: The WHO classification of tumors of the breast (5th edition)
mentions four different ILC variants (solid, alveolar, pleomorphic, tubulolobular)

Plelomorphlc Tubulolobular

Images courtesy F Penault-LLorca

Allison, K.H.; Brogi, E.; Ellis, 1.0.; Fox, S.B.; Morris, E.A.; Sahin, A.; Salgado, R.; Sapino, A.; Sasano, H.; Schnitt, S.; et al. WHO Classification of Tumours Editorial Board. Breast
Tumours; International Agency for Research on Cancer: Lyon, France, 2019.
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But more ILC variants

s ) B e R . .
Q:E: AR have been described in

AN N ]
b the literature
« Some variants are named for their growth
pattern, such as solid ILC.
« Other variants are named for cytologic
features, such as pleomorphic ILC.
¢ Some variants are associated
 With distinct molecular alterations
(therapeutic targets)
- With different clinical outcome
«  Common feature: loss or low expression of
E-Cadherin
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5 Some featured subtypes

Pleiomorphic ILC (5%) ILC with Extracellular Mucin
* De-differentiated variant * 80% classic ILC and 20% signet ring cells floating
* high nuclear grade and SBR3 in pools of extracellular mucin (MUC2).
e E-cadherin-negative * Both tumor components = E-cadherin-negative
* RS frequently>25, N+ * N+ ~Over 50% of the cases
 11-42% TP53m, HER2 amplification, and * 12-40%, HER2 amplification
mutations e high nuclear grade is also frequently reported
e Survival similar to ILC if corrected for HER2 TP53 and PIK3CA mutations associated with
relapses
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Images courtesy F Penault-LLorca
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Solid ILC and solid papillary ILC

* Rare poorer prognosis

» Differential diagnosis with
lymphoma

* Mutation od ARID1A, TP53 CN
gain of ESR1

Histiocytoid ILC
* Rare 73 gt
* Frequently TN, AR+,apocrine like o @'

HER2amp ‘é.‘{
* Metastasis to the eyelid P o

TS Alveolar ILC
Sienet Ring Cell<Rich ILC ' .\“‘\,\' e CN gain on chromosome 11q13.3
: Ig::o hi:grr‘wgposve-r fli(e:ld C’) i (CCND1) and 11914 (PAK1)
. : “@ i o‘
* _Close to classical ILC - @ = 1 Jy
s

Images courtesy F Penault-LLorca
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3 ILC-IDC Mixed Tumor
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E-Cad negin ILC, +
in Tubular/NST

Some featured
subtypes

ILC component IDC component

A B C
| BC arising in lobules | IBC with a special growth pattern L morpho-molecular entity

mixed BC (NST/ILC) i) NST + ILC (collision tumor) ILC with tubular elements

ii) NST with lobular-like growth (both components are E-Cad neg )
iii) ILC with tubular elements

1941 1972 1995

Christgen M et al Cancers 2021, 13, 3695; Ciriello G,et al. Cell 2015;163:506—-519. Images courtesy F Penault-LLorca
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* Loss or aberrant expression of the cell-to-cell adhesion plasma membrane " Meytoplas
molecule E-cadherin supports the diagnosis of ILC.

e Observed in the majority of ILC (>85% of the cases) a AW® Mutatons

* Predominantly caused by somatic mutations and LOH, in 5 v :;;:?;‘:_:i?;"

® |n-frame

CDH1 gene gene mapping in 16g22.1 accompanied by allelic
loss of the remaining allele

# Mutations

X\
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* In rare cases: promoter methylation of CDH1 0 862 a
e Mutational loss of E-cadherin causes cytosolic translocation
of p120-catenin (p120), multifaceted protein that plays &‘ gﬁy" # *“1[/‘ | .
crucial roles in the pathobiology of ILC. ;sry )‘ 2 ”’ f' - .
' P, : ”Q.‘ i ""’" * fm
* When the E-cadherin stain is difficult to interpret=» use of ‘.=-~";.\Mf )
IHC for beta-catenin loss of membranous staining and !,"'/4‘ w ;};’,- -
cytoplasmic accumulation of p120 = lobular phenotype g R .O‘ r’@ *_"* '
| At L I
Cla55|cal ILC E-Cadherin
Cell. 2015 October 8; 163(2): 506—519. doi:10.1016/j.cell.2015.09.033Wang, T., Li, X. (2018). E-Cadherin. In: Choi, S. (eds) Encyclopedia of Signaling Molecules. Springer,
Cham. https://doi.org/10.1007/978-3-319-67199-4_101598 Images courtesy F Penault-LLorca
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5 Molecular signatures=>» need for specific signatures

Test Ref. Cohort Results Study conclusion -‘ X
- A — T iy h S - R T = ~ - ‘
aaGl/ [B9] 166 LT esl oulperformed grade Frognostic value in ILC
MapQuantDx™
MammaPrint  [90] 217 ILC Independent value of MammaPrint,
specifically in lymph node-negative ILC
(1] 457 ILC 10.2% CILC and 22 8% of ILC variants Prognostic value in |LC
(255 CILD) were high risk
OncotypeDx [55] 353 I1LC 20% low-, 72% intermediale-, and 8% LT e likely lowint score bul S-year
high-risk score [DAARS equivalent to non-IIC
L] 30 0C AL lovw cr int risk Cuestions utility in I0C; more data required
[93] 57 ILC 136 of ILC (non-pleomonphic) record CQuestions utility in ILC; more data required
high-risk RS
] 102 1L Differept RS distribution in ILC v IBC-NST Wiore data required
[95] 59 ILC S0% ILC in_lew sk More data required
[Ba] 9037 ILC SEER data A% ILC intermediate risk; 24% high risk More data required
[97] 7318 ILC SEER data 2% ILC incintermediata-risk group; 8% Adjuvant Cix did not confer survival benefit
higyh risk tor int cr higgh risk; note LN+ cases included
[28] 49819 L Genomic Health 63:9% ILC inlowe risk, 235 in intermediate, Classic ILCs have lower average RS (16.3)
clinical lab 2.5% in highrisk compared to IDC (184 and ILC variants
20042017 (18.2), and loweer rale of tumours with high
seores (258 vs, 10.7% v, 5.4%, respectively)
Prosigna [99] 347 1L Danish Breast ILC had pocorer 10-vear DR rates than BOR Prognostic value in ILC
Cancer Group rmatched 0O
EndoPredict/  [100] £/0|LC TransATAC and  &3.4% were low EPClin risk group {a 10-vear DR Significant prognostic value; Tt in low-risk
EPClin ABCSG-6/8 risk of 4.8%) compared to 172 (3646%) women group not indicated

in the high-risk group {110-year DR risk of 26.6%)

McCart Reed et al. Breast Cancer Research (2021) 23:6
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LobSig all ILC
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P=0.002
0 T
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Parcant survival

Percan: survival

ARTICLE OPEN
LobSig 1s a multigene predictor of outcome in invasive lobular
carcinoma

Amy E. McCart Reed(®', Samir Lal'®, Jamie R. Kutasovic(®)', Leesa Wockner?, Alan Robertson’, Xavier M. de Lucaf®',

Priyakshi Kalita-de Croft@', Andrew J. Dalley(®', Craig P. Coorey', Luyu Kuo', Kaltin Ferguson', Colleen Niland', Gregory Miller'#,
Julie Johnson', Lynne E. Reid’, Renique Males’, Jodi M. Saunus', Georgia Chenevix-Trench?, Lachlan Coin?, Sunil R. Lakhani'** and
Peter T. Simpson (™'

100

n
L

i

504

d e
mwﬁﬁ::ﬁm) o o o~ * LobSig high tumors were enriched for
2 =, | - mutations in ERBB3 (P = 0.00007), ERBB2
W <t § el § pon (n=311) (P =0.0002), BIRC6 (P =0.005), AKT1
i | i mutations (P=0.02), ROS1 (P < 0.01);
ok T _RAECIv* R A\ amplifications of PRMT2 (P= 7.329e-08),
W \ § ) A o V.20 $100B (P= 7.33e-08) and DIP2A (P
TR R ‘°‘*_‘_LLL\T:_‘%‘£§2‘; ‘“‘*Mﬂ =7.99e-07; 21922.3); and for deletions of
W L T iy CTCF (16g22.1; P= 8.41e-11), C170RF39
§5 %5} (17p11.2; P= 4.597e—-09) and ARID1A
Ktz P (1p36.11; P =8.045e—06).
2\ b b LI TR CIR * The LobSig low tumors showed a

relatively quiet genome.

npj Breast Cancer (2019) 18
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Carcinogenesis: 3 subtypes of LCIS with # molecular
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- E-Cadherin g
Normal * ALH > CLCIS ¢ = Classic ILC g"
-16q +1q 5 '\\«.\\ / =
PIK3CA/AKT1/PTEN N\ "\-\ -
Q - >
| ¥ AT~ Alveolar ILC
A ‘ | \*-\ >\/ +11q14.1
Both a riSk factor for { EREB3 H?BB% TP53 b \ +11q13.3 2
. T genomic N a3
and a non-obligate complefity \ AN e =
A ‘/ Y "\\_\‘\ Q
precursor of IBC. \ FL IS € \  Solid ILC £
\ +11p +6g25.1-1p36.22 :
\ \ TP53 ARID1A ERBB2 TKi67 §.
\ \ 7
* Tubulo-lobular ILC
+P-Cadherin
% B . \$ TP53 IRS2 S "g
: e RS PLCIS e + PleomorphicILC 3 &
PIeomorphlc (PLCIS) E- Cadherln Ioss Florid (FLCIS) ER N 5

PLCIS may be RE, PR-and HER2+
PCLIS and FLCIS on biopsy = surgical verlflcatlon

McCart Reed et al. Breast Cancer Research (2021) 23:6 https://doi.org/10.1186/s13058-020-01384-6; Vincent-Salomon, Lakhani. Modern Pathology (2021) 34:8—14 https://doi.org/10.1038/s41379-020-00689-3
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€% Histopathological differences between classical
9 ILC and variants
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Classical ILC Rare types - Pleiomorphic
« ER+, PR+, HER2 non amplified — + 2-9% of TN-ILC (express AR, HER2
lumA & HER3 mutations and ESRRAM)

» Grade 3 tumors in pleiomorphic or

] ~ 0
. Grade 2 tumors other non classical (~12%)

« HERZ2 amplifications up to 25% (incl
Apocrine variant)

) e L o
HERZ amplifications ~0% . HER?2 mutations ~15%

° i ~69
HERZ mutations =6% » TILs high (>15%) younger age poor
« Absent or low TILS Prognostic

Cancers 2021, 13, 3695
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TILs In ILC

Fold change.in TILS and mutation
TILs in ILC= poor prognosis status

B Univariate W Multivariable

A_ 1.0 4 Mutations % altered
E .
= P53 75
2 °] ARID1A 6.5 ——
= BRCA2 2.3 -—
§ 0.6 - W20 s T
] PIK3CA 43.1 T
5 o MAP3K1 5.5 o
o TBX3 13.3 —re—
= AKTT 43 —~
= 102 4 log-rank test P= 007 FOXA1 9 o——
£ w—TILs%<= 5 PTEN 3.8 ~
i 0.0 - = eswN10,, RUNX1 35 —
T - - ‘ - - - ERBB2 5.3 —+
0 2 4 Yeiars 8 10 12 i = ?
—— 352 334 310 267 195 118 62 CDH1 65.2 I T 1 T i T . . y
ms S - B S 033040 0.50 0.67 1.0 15 20 25 30

Desmedt et al- doi: 10.1093/jnci/djx268
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Focus on molecular targets




Specific/frequent molecular alterations

Lobular carcinomas (10-15%) and their precursors (lobular neoplasia):
CDH1 mutation (located on 16q), =»the pathognomonic loss of E-Cadherin
expression (adhesion protein).aspect of non cohesive cells

= PI3K alterations >50% (with Akt/mTOR in 45%)

= AKT1, FOXA1l, HER2, HER3, PTEN and TBX3 mutations in ILC>IDC

=>HER?2 and AKT1 mutations associated with increased risk of early
relapse

=>» Histologic subtype—specific associations: ESR1 gains in solid
subtype, HER2 mutations in mixed non classic, and TP53 mutations in

both.

Ciriello G, et al. Cell. 2015;163:506-19.



Comprehensive molecular portraits of invasive lobular BC

Giovanni Ciriello, 222 Michael L. Gatza,?*22 Andrew H. Beck,® Matthew D. Wilkerson,® Suhn K. Rhie,”
Alessandro Pastore,? Hailei Zhang,® Michael McLellan,® Christina Yau,'° Cyriac Kandoth,' Reanne Bowlby,'2 Hui Shen,'3 .

Sikander Hayat,? Robert Fieldhouse,? Susan C. Lester,® Gary M.K. Tse,' Rachel E. Factor,'® Laura C. Collins,® lnva3|ve Lobular BreaSt Cancer
Kimberly H. Allison,'® Yunn-Yi Chen,'® Kristin Jensen,%:17 Nicole B. Johnson,? Steffi Oesterreich,'® Gordon B. Mills,2°
Andrew D. Cherniack,® Gordon Robertson,'2 Christopher Benz,'° Chris Sander,? Peter W. Laird,’® Katherine A. Hoadley,?
Tari A. King,?' TCGA Research Network,?2 and Charles M. Perou®*

CDH1

discohesive
morphology

* |Invasive lobular carcinoma (ILC) is a clinically
and molecularly distinct disease
* ILCs show CDH1 and PTEN loss, AKT activation, FOXAT
and mutations in. TBX3 and FOXA1 817 /
Q

30
SF
o
~
2>

Intact

* Proliferation and immune-related gene WLUTe g
expression signatures define 3 ILC subtypes i “‘5
. ‘Genetic features classify mixed tumours into Copy Dimier K 5°
lobular-like and-ductal-like subgroups DNA methytation i
Invasivem Breast Cancer

Ciriello G, et al. Cell. 2015;163:506-19.



ESCAT alterations in primary and metastatic ILC

Table 1. Actionability of the genomic alterations in primary and metastatic ILC as per ESCAT *%°

Readiness of use in clinical practice

ESCAT alterations in breast cancer

% Primary ILC
(% primary NST)

% Metastatic ILC
(% metastatic NST)

Tier | Targets ready for implementation in
routine clinical decisions

Tier Il Investigational targets likely to define
patients who benefit from a targeted
drug, but additional data needed

Tier 1l Clinical benefit previously demonstrated

in other tumour type or for similar
molecular targets

https://doi.org/10.1016/j.annonc.2022.05.006

ERBB2/HERZ2 amplification
Germline BRCA1 mutations
Germline BRCAZ mutations
NTRK1-3 fusions

PIK3CA mutations

MSI

High TMB (=10 mutations/Mb)
AKT1 mutations
ERBB2/HER2 mutations
ESR1 mutations

PTEN loss

Somatic BRCA1 mutations
Somatic BRCAZ mutations
MDM2 amplifications

NF1 mutations
ERBB3/HER3 mutations

7.4 (20.6)°

0 (0)
43-48 (33.5)°*
NA
4.7 (NA)™
1.6-4 (3.1)* 47
3.9-5 (1.4)3%%
0-0.8 (0.8)°**°
13.4 (11.2)*
0 (2.9)° %
0.8-2 (2.5)°""
2-2.4 (4.7)°%
1-3.9 (2.9)"""
0.8-4 (2.3)*"

6.8 (11.4)°°
0.3 (2.3)">°°
2.2 (2.4)"
0.6 (0}
38-47.2 (33.1)"°°
NA
16 (5)°®
7.5-10 (6.4)"
14.3-15 (4.6)"°
15.5-18 (15.3)**°
14.3-15 (8.4)"°
1.2 (1.9)"°

b
=¥
¥

)5t
6.2 (3.5)°°

2-6.2 (4.2)"
7-7.5 {5'8}:1?,.55
0-2.5 (1.9)""
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ESCAT alterations in primary and metastatic ILC

Tier IV Preclinical evidence of actionability ARID1A mutations 5.5-6.3 {3.7)°* 8.7-15 (6.1)*°"
ARID1B mutations 0.2-0.8 (2.1)°%* 2.5 (2.8)°
Germline ATR mutations NA
Germline ATM mutations 1.03 (1.1)*°
Germline PALB2 mutations 0.37 (1.5)7
CDH1 mutations 63-65 (2)° % 69-75.8 (2.1)%°"
Germline CDH1 mutations 0.54 (0.04)*

IGFIR mutations 0-1.6 (0.8)*"* 0-13 (2.1)"°°
INPP4B loss 0.8 (0.8)" 0.6 (0.3)
MAP3K1 mutations 5.3-5.5 (8.2)*"* 7.5-17 (7)™
MAP2K4 mutations 1.2-1.4 (4.9)*"* 2-4.3 (3.7)"°
MT4 mutations NA

MYC amplifications 1.7-6.3 (26.8)*"** 3.7-15 (11.6)"°
PIK3R1 mutations 0-1 (1.8)* 1.9 (2.7)
RUNX1 mutations/deletions 4-10.2 (2.5)* 5 (2.7)"
CBFB mutations/deletions 3.2 (3.3)" 4.3 (3.5)”
SF3B1 mutations 1.5-3.1 (2.5)*" 3.1 (1.7)”
TP53 mutations 7.3-7.9 (44)**%° 12-19.9 (42.9)**"

Tier X Lack of evidence of actionability FGFR1 amplification 9.4-25 (13.9)*** 14.3-15 (14.6)"*°
CCND1 amplification 17.3-38 (16.2)" " 19.9-24 (22.7)"*°
ESR1 amplification 0.8-10 (3.5) " 1.0 (3.2)
FGFR4 mutations 0 (0.2)" 2.5 (1.0)

https://doi.org/10.1016/j.annonc.2022.05.006
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Desmedt et al 2015 DOI: 10.1200/JC0.2015.64.0334
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AER mem Pathological characteristics Intrinsic subtypes
@ 1) IB‘! « Typically ER+/HER2- and grade 2 « Most are luminal A or B, with varying
any Sem « ~50% ‘classic’subtype proportions between cohorts
€== =.= (E[s | « Peculiar pattern of metastatic sites «Very few basal-like or HER2-enriched
c
wrwy <V
N

Alterations involved in ER signaling Multigene classifiers of recurrence

vy w
« Higher rate of FOXA1 and lower rate of ; ;' ,__‘,. ,j ‘{'{ \ . Oncotype Dx", MammaPrint®, Genomic
GATA3 mutations compared to IDC . A VR X Grade evaluated in ILC series

iy
« ~25% with ESRT gain o

« Need for classifiers that can predict late
« Need to understand endocrine resistance

recurrences

HER2 mutations

« Patients wih HER2 mutations have
increased risk of early relapse

« Co-occurence of HER2 and CDHT mutations

\

Transcriptomic ILC subtypes

« TCGA and RATHER identified stable clusters
- Differences and clinical relevance to be
further investigated

PI3K/Akt signaling pathway E-cadherin (CDH1) loss

« >50% with mutation in AKT1/PIK3CA/PTEN + ~60% with CDH1 mutations, >90% LOH
« ~45% with altered Akt/mTOR signalling « No CDH1 promoter hypomethylation

- Patients with AKT1 mutations have increased « CDH1 can promote tumorigenesis in
risk of early relapse collaboration with other cancer gene

Desmedt et al https://doi.org/10.1016/j.semcancer.2017.03.007
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EA&. &® Lobular carcinoma in summary

ANR AER.
emp ' © E-cadherin Inactivation in 95% of cases

P
« ER+ > 90% of cases Low chemaosensitivity
_— . L ™

« Low proliferation ET, CDK4/6i sensitivity

« HERZ2 score 3+ < 5% of cases

« HER2 Mutations : — Targeted therapies.such as anti HER2 TKIs?
6% classical ILC
* 15%ILC high grade ~ mTOR inhibitor
 PIK3CA Mutations.in. 48% of the cases PIK3CA inhibitor

« Mutations TP53, GATA3, FOXAL, RUNX1 ~ 5 -10% of the cases PTEN/AKT pathway
activation mutually exclusive with PIK3CA mutations.

3 to 5 transcriptomic groups have been identified
« « reactive-like » (good prognostic), « Immune-related » &« proliferative »
or. « immune-related » & « hormone — related »

Michaut et al Scientific report 2016
Ciriello et al Cell 2015 TCGA. Nature 2012.

iiimi”l i' i‘ iiiiliiiil iiii Huani—Chun et al. Breast Cancer Res Treat 2015
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ILC-focused clinical trials
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A [ ] ¢ ‘nv :
ALTERNATE Metastatic setting \ ] \ p i3
(NCTO1952588) : '
ROLo o
R (NCT03620643)
(NCT02764541)
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SPECIFIC TRIALS

Mutagenesis \

Metastatic setting
SUMMIT
(NCTO1953926)

MutHER
(NCTO3289039)

HER2 (AND HER3) MUTATIONS

T-cell activation

Deactvation

AcTivation
Metastatic setting o
GELATO # conoasc
(NCTO3147040) 7 Y

IMMUNE INFILTRATES

o
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The next e-ESO Session

will take place on 12" January 2022, at the same time

Primary axillary surgery: techniques-and-indications:

Expert: Prof Andreas Karakatsanis, Uppsala University; Uppsala University Hospital, Uppsala, Sweden

Discussant: Dr Orit Kaidar-Person, Head of Breast Radiation Unit, Sheba Tel Hashomer, Ramat Gan, Israel

Discussant: Dr Corrado Tinterri, Humanitas Cancer Center, Rozzano, Italy

Thank you!
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e-session
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