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nvasive Lobular Carcinoma:
Detection and Surveillance

* |nvasive Lobular Carcinoma (ILC) — Brief Overview

* Best Screening Practices

* Challenges in Detection and Diagnosis

e Surveillance

* Looking into the future
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Invasive Lobular Carcinoma:
An overview

e Second most common type of breast cancer
e Accounts for 10-15% of all breast cancers
e Often diagnosed at a larger tumor size

 More commonly presents as multifocal disease (multiple tumors)

Tends to recur later (>10 years after initial diagnosis)
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Screening & Detection:
How do we screen?

Standard of breast cancer screening = Mammography

1980’s 2000’s Present
Film screen Digital Digital breast
mammography mammography tomosynthesis
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https://www.mammoguide.com/tomosynthesis.html

Screening & Detection:

How do we screen?
Ur)_der{m/

Sternum
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Screening & Detection:
How do we screen?

Screening average risk women (<15% lifetime risk of breast cancer)

* Mammogram starting at age 40
- 2D (full field digital mammogram)
- 3D (digital breast tomosynthesis, DBT)
* Dense breasts

e Ultrasound
- Supplemental screening in dense breasts




Screening & Detection:
How do we screen?

Screening above average risk
women

* Intermediate risk: 15-20% lifetime
risk
« High risk: >20% lifetime risk

Consider:

« Contrast Enhanced Mammography
(CEM)

« Contrast Enhanced Magnetic
Resonance Imaging (MRI)

Images courtesy of Dr, Maxine Jochelson



Screening & Detection:
Breast Symptoms

* Breast Symptoms
- Palpable lump
- Nipple symptoms (discharge, inversion)
- Skin changes (redness, thickening)

* Imaging Evaluation
- Mammogram (starting at 30 years old)
- Ultrasound
- CEM
-  MRI (problem solving, persistent symptom)
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Invasive Lobular Carcinoma:
Challenges in Detection and Diagnosis

Almost Scattered Heterogeneously Extremely
entirely fatty dense dense



Invasive Lobular Carcinoma:
Challenges in Detection and Diagnosis
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Invasive Lobular Carcinoma:
Challenges in Detection anc

Invasive Lobular Carcinoma (ILC) Tumor Cells |[Z Invasive Ductal Carcinoma (IDC) Tumor Cells

* >95% lack the protein E-Cadherin that enables clumping * The protein E-Cadherin acts like “ceflular glue”
* Cells grow in single file formation » Tumors clump together in masses or “lumps"
>
@
E)

* Round or elliptic cell shape . :;:E:W cﬂ:shape and size
* Single nudleus, spheroid shape s p:e "'nu; P
* Single nucleolus . i

) Q «—* Less cytoplasmic volume

* Greater cytoplasmic volume

* Controlled growth (anUnccntroI:d‘ QL:M ———
. : spread to different locations in
Does not spread to other sites the body ( tasis)

Mucleus: the control center of the cel  Nucleolus: compased of ANA and proteins, which form  Cytoplasm: gelatinous Siquid that fills

WIM“ containing DNA and RNA around spexific chromosomal regions the inside of a cel
Cancer
Allance
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Lobular Breast Cancer Alliance

Diagnosis

* Can beinconspicuous
* Cells grow “single file”

* Variable appearance
* Mass
e Distortion (pulling appearance)

* Asymmetry (tissue without discrete
mass)
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Invasive Lobular Carcinoma:
Challenges in Detection and Diagnosis

RCC RCC
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Invasive Lobular Carcinoma:
Challenges in Detection and Diagnosis
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nvasive Lobular Carcinoma:
Defining extent of disease after biopsy

After mammogram and ultrasound, consider:
e CEM
* MRI

e Studies have demonstrated comparable performance of MRI and CEM for evaluating disease
extent

* MRI&ILC

e Preoperative MRI helps identify additional disease in up to 25% of patients
* Preoperative MRI imaging can impact clinical management

Balancing potential benefits with potential risk

Lee-Felker SA, Tekchandani L, Thomas M, Gupta E, Andrews-Tang D, Roth A, Sayre J, Rahbar G. Newly Diagnosed Breast Cancer: Comparison of Contrast-enhanced Spectral Mammography and Breast MR Imaging in the Evaluation of Extent of Disease. Radiology. 2017
Nov;285(2):389-400. doi: 10.1148/radiol.2017161592. Epub 2017 Jun 26. PMID: 28654337.Fallenberg EM, Dromain C, Diekmann F, et al. Contrast-enhanced spectral mammography versus MRI: Initial results in the detection of breast cancer and
assessment of tumour size. Eur Radiol 2014;24(1):256-264.

Cocco D, EISherif A, Wright MD, Dempster MS, Kruse ML, Li H, Valente SA. Invasive Lobular Breast Cancer: Data to Support Surgical Decision Making. Ann Surg Oncol. 2021 Oct;28(10):5723-5729. doi: 10.1245/5s10434-021-10455-7. Epub 2021 Jul 29. PMID: 34324111.
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ILC: Defining extent of disease after biopsy
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ILC: Defining extent of disease with CEM
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ILC: Defining extent of disease after biopsy
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ILC: Defining extent of disease with MRI
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Invasive Lobular Carcinoma:
Detection and Surveillance
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ILC Surveillance

 Surveillance in women with a history of ILC

* Consider:

3D Mammogram (DBT)

 US

e CEM

* MRI with and without contrast

L LA




Surveillance:

Contrast Enhanced Mammography

Kol |
T A

* CEM has a higher cancer detection rate than 2D mammograms

Gluskon, ), Rossi Saccare™ C et 3l Contrast-Erhanced Mammography for Screening Women after Sreast Consarsing Surpery. Conceys 2000, 12, 3435
temps Jidon oo /40 B3SOVCAers 12123495
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https://doi.org/10.3390/cancers12123495

Screening CEM after lumpectomy




Screening CEM after lumpectomy




Breast MRI with and without contrast

* Improves the detection of early-stage but biologically

aggressive tumors in patients diagnosed at 50 years

or younger

Schacht DV, Yameguchi K, Lal 1, Xulcarmni K ot 5l drgortance of & pecsoned history of breast concer as

bresat MR AR Am ) Roerfgenal 2014.3002)286-02.

wrizk factor for the develcpmm©t of subsequent breeat cancer resuts from scresning
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Detection, Diagnosis & Surveillance

Looking into the future

A Role for Artificial Intelligence
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small irvaswe lobular carcinomas Clin Imegng. 2023
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nvasive Lobular Carcinoma:
Detection and Surveillance

* Take home points

* [LCis not arare cancer
 |LC can be inconspicuous and present with variable appearance

3D Mammography, US, CEM, and MRI are tools we can
consider, depending upon a person's personal risk profile
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Thank you

* Thank you, Laurie Hutcheson, and LBCA

* Acknowledgements:
e Dr. Maxine Jochelson and Dr. Victoria Mango
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Surgery for Lobular Breast
Cancer in 2023

Lobular Breast Cancer Alliance Webinar
September 121, 2023

Anita Mamtani, MD, FACS

Breast Service, Department of Surgery
Memorial Sloan Kettering Cancer Center
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Treatment Approach

* Initial evaluation
« History
* Physical exam
* Imaging
« Pathology: lobular history, receptor subtype

« Not all patients and not all breast cancers are the same

« Precision medicine: integrating information about the
cancer, the patient, to create an individualized plan




Treatment Approach

 Timeline

« “Upfront” surgery (surgery first)
 Early-stage cancers

+ “Neoadjuvant” approach (medicine first, surgery
later)
« More advanced cancers (larger tumors, known to
have positive lymph nodes, etc.)
« Certain subtypes of cancer (HER2+, TN: relatively
uncommon in ILC)
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Surgery in ILC

 Similar fundamentals as other breast cancer
e Breast
* Axilla

.- Chestwall

am and Amy Colirs

lllustration courtesy of American Cancer Society
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Surgery in ILC: Breast

« 2 options:

« Breast-conserving surgery (“lumpectomy”)

* Mastectomy

Lumpectomy

The tumor is removed with a rim
of normal breast tissue.

Mnn

Total
mastectomy - no
reconstruction

Skin Sparing
Mastectomy +
reconstruction

Nipple Spari

Mastectomy +

reconstructi

”~
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JBCA

Lobular Breast Cancer Alliance
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Surgery in ILC: Breast

e 2 options:
« Breast-conserving surgery (“lumpectomy”)
* Mastectomy

Genetics,
family
history

How do we
choose?

Early or
advanced
cancer

Tumor
sSize,
location,
extent

Patient

factors

Patient
preference
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Surgery in ILC: Breast

2 options:
« Breast-conserving surgery (“lumpectomy”)
* Mastectomy

survival after BCT (lumpectomy + radiation) is equivalent
to survival after mastectomy for early-stage breast
cancers.

Multiple randomized trials with >25 years of follow-up

10-year local recurrence rates of <10% with adjuvant
therapy

Anderson J Clin Oncol, 2009 Wapnir J Clin Oncol, 2006




Surgery in ILC: Breast

* Do lumpectomy and mastectomy result in equivalent
survival for patients with ILC as well?

* Yes: if negative margins are achieved.
« Small studies including early ILC-only population
N = 235 (treated from 1983-1987)
Lumpectomy + RT vs. mastectomy
15-year follow-up
No difference in breast cancer specific survival

« Subsequently validated

Fodor J Rep Pract Oncol Radiother, 2011




Surgery in ILC: Breast

« Are positive margins more frequent in ILC patients

who undergo lumpectomy? Is mastectomy required
more frequently in ILC?

« Mixed findings
« Some studies: no difference (Morrow Cancer, 2006)

« Others: association with positive margins and

likelihood of reoperation (Moore Ann Surg, 2000; Biglia
Eur J Surg Oncol, 2013; Arps ASO, 2014)

« Heavily rely on pre-operative workup (particularly imaging)
to determine optimal surgical plan
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Surgery in ILC: Breast

« Are ILC patients at a higher risk of local recurrence
compared to other types of breast cancer?

* No: similar risk as other types of breast cancer.
« After lumpectomy with negative margins: 3.1-5.7%

 Factors predictive of recurrence are similar to other types:

« Larger tumor size, heavy nodal disease burden, high

grade, more aggressive receptor subtypes, omission
of adjuvant therapies

Molland J Breast, 2004
2015

Sagara Y Ann Surg Oncol, 2015 Rothschild H, Ann Surg Oncol, 2023

Braunstein L Breast Cancer Res Treat,




Surgery in ILC: Breast

« Can ILC patients have breast reconstruction?

* Yes: no differences in reconstructive options
 Implant-based
« Autologous
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Surgery In ILC: Axilla

e 2 options:
« Sentinel lymph node biopsy (SLNB)
 Axillary lymph node dissection (ALND)

* None* (select patients: age >70 with stage |
HR+/HER2- tumor, significant comorbidities)

SLNB
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Surgery In ILC: Axilla

* Do ILC patients more often have lymph node
iInvolvement?

« Mixed findings
« Some studies: no difference (Wasif ASO, 2010)

« Others: increased likelihood of positive lymph nodes
(Vandorpe Breast Cancer Res Treat, 2011)
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Surgery In ILC: Axilla

* Do ILC patients more often need ALND?

* No

« SLNB is equally feasible in ILC as compared to other
breast cancer types

« SLNB provides equivalent axillary control in ILC
patients with negative sentinel nodes

« Even if positive nodes: lobular histology does not
predict need for ALND

Khakpour Am J Surg, 2005 Mamtani Ann Surg Oncol, 2019




Surgery In ILC: Summary

The fundamentals of surgical management of ILC remain
very similar to other breast cancer types

Breast cancer detection and treatment continues to evolve

Talloring our medical treatments is the next frontier: tumor
biology is key

Ultimate goals:

Individually tailor treatment
Decrease the morbidity of surgery
Achieve excellent cancer outcomes
Improve quality of life
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Incidence of Invasive Lobular Breast Cancer ( ILC)

* ILC is the second most common histological type of breast cancer
after invasive cancer of no special type (NST*

* Approximately 15% of all breast cancers.

* The incidence of ILC has increased over the past 2 decades.

#Invasive ductal cancer
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ILC Is a unique Breast Cancer

- A d o
i Molecular
isk Factors Sub-types

N J ~ -

4 )

4 )
Clinical Genetics
Presentation
N y - J
s R a8 A
Histology Epi-Genetics
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Risk factors that are more strongly associated with ILC
compared to NST (Nurses Health Study)

e Age at 15t menstrual period
* Age at first birth
* Post-menopausal hormone use

(No differences in associations with age, parity, age of menopause,
family history of breast cancer or alcohol intake)

Kotsopoules J, BCR 2020
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Clinical Presentation: ILC vs NST

* Average age at diagnosis of ILC is mildly higher compared to NST ( 61
vs 57 yrs).

* Presents more often with larger tumors? and lymph node3
involvement ( more frequently classified as Stage Il and IV; 20.7% vs
10.4%".

* More often presents as multi-focal.

e Difficult to detect by MMG.

2Pestalozzi BC, JCO 2008, “Oestrerreich S, JINCI 2022
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ILC Unique Histology

* Unique histology of non-cohesive cells with a single file pattern.

Invasive lobular breast cancer Invasive ductal breast cancer ( NST)

* Loss of the the cell adhesion protein E-cadherin is a hallmark of ILC (
E-cadherin is absent in ¥90% of all ILCs).

* g o

. 325

Invasive lobular breast cancer-negative for E-cadherin Invasive lobular breast cancer-positive for E-cadherin



ILC has several histological variants

High grade/ high proliferation
Worse prognosis

Mixed,

Alveolar _ -
Non-classical Trabecular

Classic

. aluanlyy
Cluck on image to zoom

pleomorphic

Signet ring
cells

.',/-. 44.0".1 po g
R e s /i

Apocrine

Histiocytoid fit "

tudies do not differentiate betw een th e variants, e en

hough they have very different outcomes
\ Lobular Breast Cancer Alliance
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Molecular Subtypes in [LC

ILC subtypes by IHC

Il 92% HR+ HER2-
B 2% HER2+HR+

T% HERZFHR-
B 5% HR-HER2-

IDC subtypes by IHC

HR+ HER2-
B 18% HER2+ HR+
B 7% HER2+HR-
Bl 20% HR- HER2-

Mouabbi J, Breast Cancer Research and Treat, 2022, Williams LA, CCC 2019

\\JBCA

ILC intrinsic subtype by PAM50

B 1%

Bl 92% Luminal A
B 5% LuminalB

Basal-like

IDC intrinsic subtype by PAMS50

Bl 42%
B 25%
B 10%
B 23%

Lobular Breast Cancer Alliance

Luminal A
Luminal B
HERZ2-enriched
Basal-like
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Frequency of Alterations in ILC
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Unique Genetic Landscape of ILC

CDH1 ’
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Frequency of Alterations in IDC
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Ciriello G, Cell 2015,
Desmedt C, JCO 2016
Michaut M, Scientific Reports 2016
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ILC has a Unique Chromatin state driven by FOXA1

Primary Breast Cancers ( TCGA cohort)
Unique FOXA1 binding sites enrich for ILC

Cell line studies
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Treatment in Early Stage ILC

* Currently there are no specific guidelines for the systemic treatment
of ILC

* Treatment includes +/- neo/ adjuvant chemotherapy and endocrine
therapies.

* Decisions regarding chemotherapy in early-stage ER+ BC are made
based on molecular risk ( grade, molecular stratification tools) and
tumor burden ( size/number of positive lymph nodes, menopausal
status.




Do patients with early-stage ILC benefit from chemotherapy?




Neoadjuvant Chemotherapy is less effective in Early Stage ILC compared to IDC

STUDY / Number of Patients | Treatment m

outcome IDC(%) ILC (%)
*Limitations:
Cocquyt, 2003 (prospective) CMF or CAF  BCS 50% 38% -Mostly
IDC N=102 pCR 15% 0% Retrospective
ILC N=26 PFS (5yrs) 67% 81% -Lacking molecular
OS (5yrs) 79% 85% classification data
Cristofanilli, 2005 ( retrospective) All had A ,or |pCR 15% 3% Late Rec_urrence
IDC N=908 A+T RFS (5yrs) 66% 87% data lacking
ILC N=122 OS (5yrs) 70% 93%
Tubiana-Hulin, 2006 A or A+T BCS 48% 30%
(retrospective) pCR 9% 1%
IDC N=742 RFS (5 yrs) 60.8% 76.1
ILC N=118 0S (5yrs) 79.3% 91.7%
Delpech, 2013 (retrospective) A+T, BCS 34% 19%
IDC N=1718 A alone, pCR 14% 3%

ILC N=177 or T alone

N NNNEBGA A
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The role of adjuvant chemotherapy in early stage ILC

Study/ Number of patients

Treatment

IDC

10 YR OS

Truin W, 2012

IDC N=19,603
ILC N=3,685

Marmor S, 2017

IDC N=32,149
ILC  N=4,095

Chemo ->
ET

ET

Chemo ->
ET

ET

NN

8,171 1,515

11,438 2,170

11,281 1,347

21,323 2,748

N)BCA

Lobular Breast Cancer Alliance

74%

69%

93%

95%

Multi-variate 66%
HR=0.7 (95%
Cl1 0.64-0.76)
p <0.0001 68%

Multi-variate 92%
HR=0.82 (95%

C1 0.73-0.92)
p=0.0004 93%

AN

Multi-variate
HR= 1.00 (95%
Cl10.7-1.34)
p=0.83

Multi-variate
HR=1.18 (95%
Cl 0.9-1.54)
p=0.21



No benefit to the addition of adjuvant chemotherapy in ILC
tumors with an OncotypeDX RS of >/=26 (National Cancer
Database 2010-2016)

OncotypeDX <26 OncotypeDX >/=26

1.0 _ 1.0-
0.9-

£ 07 5-Yrs £ G'E'—X

8 06 — ET (n=2945) 97.5% 8 0 5-Yrs

E 0.5 — CET (n=551) 97.3% - — ET(162) 95.6%

g 0% Adjusted p=069 @ 07 — CET (323) 94.8%

< 02- g . Adjusted p=0.69
g; A:Ijusted H= {95% cn 11u{u 69, 1. rE} Adjumd HR [95% EI} 115{& 51. 2?5}
001 2 3 456 7 8 9 10 05

0123455?'3510

Years from Diagnosis Years from Diagnosis

Yaghi M, Ca Treat and Res Com, 2023




Evidence for Benefit from Adjuvant Chemotherapy
in patients with high risk ILC

Factors associated with decreased DFS and OS:

Age

Tumor size
Nodal status

LVI
grade

N\

DFS 0s
OR [95% CI] p values OR [95% CI] p values
Min Max Min Max
Age 1.46 1.21 1.76 <0.001 1.63 127 2.09 <0.001
Tumor size 1.88 1.36 2.59 <0.001 224 144 3.49 <0.001
Nodal status 1.40 1.22 1.59 <0.001 1.66 1.38 2.00 <0.001
LVI 1.69 1.21 235 <0.001 1.51 0.98 231 0.06
Grade 1.21 0.92 1.58 0.18 1.24 0.86 1.79 0.26
[—sturgery 29 oS 79 TS 125 1.7 TS0 02y

Radiotherapy 1.06 0.57 1.98 0.85 0.97 0.43 2.19 0.95
Period 0.85 0.72 1.00 0.05 0.80 0.65 0.97 0.03
Chemotherapy 0.61 041 0.90 0.01 0.52 0.31 0.87 0.01
DFS disease-free survival, OS overall survival, OR odds ratio, CI confidence interval, LVI lymphovascular
invasion

N= 2318 patient with ILC, ET alone =1485, ET+chemo=823
15 academic French cancer centers between 1990-2014

Multi-variate analysis

A C
1.0+ 1,0 -
g . W
N"“s - e AN
‘\ N
‘_\\H LSS

0,8 0,8 Eac T

' A
3 ~ oy
S 3 ™
= =
= 06 - - 2067
g —— ETand C1 5 —— ETand CT
wn —— ETalone 7 —— ETalone
£ &
-
& 0.4 * 0.4
z £

a

a

0.2 0,24

p =001 p < 0.001
0,0 0,0
T T T T T 1 1 1 1 1
0 20 40 60 80 100 120 0 20 40 60 80 100 12

Months from surgery

Months from surgery

de Nonneuville, Breast Ca Res and Treat 2019
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Clinical factors point score identifies a subgroup of
ILC patients that benefit from chemotherapy

Favors

Favors Endocrine therapy

adjuvant CT alone
Univariate analysis
. 041061 090
Multivariate
. adjusted model
pN1 ( macroscopic) 6 pts PP
tumor size ( >2cm) 3 pts
LVI 2 pts
Case-matched for 21036 0.60
propensity score
Low risk <5 —s
High risk 5-11 DFS
0s

de Nonneville, Breast Ca Res and Treat 2019
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Oncotype DX RS is mostly low or intermediate in ILC and may high RS
may not be prognostic or predictive of response to chemotherapy

* High RS seen ~10% of patients and mostly seen in the pleomorphic

variant?l.

* No significant difference with the addition of chemotherapy to ET in
ILC patients with high or intermediate RS in the SEER database (

N=7316) °.

Survival Probebility
8§ 2 8 ¢

mmmmmm

Intermediate RS

B 10 meum

Swvival Probabiity
R 2 & &

————————

High TalloX=—without Chemotherapy
X—with Chenothempy

igh
= = High Tallo
20

30 40
Months

High RS

50 &0

* Lobsig is a gene set of 194 genes prognostic of survival in ILC3.
1. Christgen M, Cancer 2020 2. Kizy S, Breast Can Res Treat 2017 3.McCArt Reed AE, NPJ Breast 2019

JBCA
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Endocrine therapy in ILC

* Most ILCs are ER+/ luminal A and adjuvant ET is standard of care.
* Aromatase inhibitors are superior to tamoxifen in ILC and IDC.

* Retrospective study of BIG-1-98 suggested that the magnitude of the
difference between Al and tamoxifen was higher in ILC vs IDCL. This
was not confirmed in a meta-analysis from TEAM, ATAC and Big-1-982.

Is the ER axis different in ILC vs IDC?
Implications for the optimization of endocrine therapy in ILC

1 Metzg erO JCO 2015 2. Hills HK SABCS 2022




NCT02764541

N =180
Eligibility:
Invasive breast
cancer that is:
T1 (>1.5cm only),
stage Il or stage Il
1.ER and/or PR-
positive and
HER2-negative
2.Invasive ductal
carcinoma or
invasive lobular
carcinoma

Stratification:

1.Initial lymph node
status: Positive vs.
Negative

2.Pre-treatment

tumor size:

T1-2vs. T3

Z0——-4>»N—-<00Z2>2

<
.

R

A

N

- D

Tamoxifen 0

/ 2 weeks M

I

Z

Letrozole A

2 weeks -:-

@)

T T '
Mandatory Mandatory
Specimen Specimen
Collection Collection

NN

Letrozole + Palbociclib
24 weeks

Letrozole
24 weeks

Excision of
tumor/
mastectomy

\\JBCA

Lobular Breast Cancer Alliance
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Palbociclib and Endocrine Therapy for Lobular Breast Cancer
Pre-operative study ( PELOPS):
Phase |l neoadjuvant study

Pl: Otto Metzger


https://clinicaltrials.gov/show/NCT02764541

TBCRCO37: NCT02206934

* Neoadjuvant study for post-menopausal women with ILC.
 Randomization to tamoxifen, anastrozole and fulvestrant x 21-24 days

* Primary endpoint: change in Ki67
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E-Cadherin/ROS1 Inhibitor Synthetic
Lethality in Breast Cancer i

llirjana Bajrami'?, Rebecca Marlow?, Marieke van de Ven®*, Rachel Brough'~, HelenN: Pembe_rton’g"- ,
Jessica Frankum'?, Feifei Song'?, Rumana Rafig!?, Asha Konde'?, Dragomir B. Krastev'?, "\ r

Malini Menon'?, James Campbell'?, Aditi Gulati*?, Rahul Kumar!?, Stephen J. Pettitt'Z 7 it

Mark D. Gurden’, Marta Llorca Cardenosa'®, Irene Chong’, Patrycja Gazinska®, Fredrik Wallberg®,
ElinorJ. Sawyer’, Lesley-Ann Martin’, Mitch Dowsett’, Spiros Linardopoulos'#, Rachael Natrajan’,
Colm J. Ryan®, Patrick W.B. Derksen'®, Jos Jonkers*!, Andrew N.J. Tutt'?, Alan Ashworth'%

and Christopher J. Lord™ Normal cell Cancer cell

Q n:‘;zz,,Q

Cancer Discovery 2018

Figure from Van Baelen K, Annals of Oncology 2022
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ROSALINE neoadjuvant trial of the ROS1 inhibitor
Entrectinib+letroloze in ILC

NCT04551495
N=45
— Stage lIA-IIIAILC
— ER+/HER2-
- T>2cm
_ Untreated Primary endpoint:
— Pre- or post-menopausal Treatment period Rate Of RCB 0/ 1 End of
Entrectinib (600 mg) + treatment
Letrozole (2.5 mg) +/- Goserelin (3.6 mg) Surgery visit
C1iD1 C2D1 C3D1 C4D1

=
MRI @]

Ereast biopsy samples Breast biopsy samples
(

2 FFPE + 2 frozen) (2 FFPE + 2 frozen)

[ Whole blood
[ Blood for plasma

_

[ Blood for plasma ] [ Blood for plasma M Blood for plasma ]

Figure 1. ROSALINE study design.
ER+: Estrogen receptor-positive; FFPE: Formalin-fixed paraffin-embedded; ILC: Invasive lobular breast cancer.
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Metastatic [LC

* |LC metastasizes
to distinct sites:

Leptomeningeal

dis.

Orbits Yo e

Gl tract ="

Peritoneum/ o T

ascites = B e onriched motastatic shte | :( |
. I l

ovaries ,' [, /




Treatment in Metastatic ER+ Breast Cancer
Similar ILC and IDC ( NST)

Alpelisib + ET
(BYLieve, SOLAR1)

PARPi

Olaparib (OLYMPIAD)
Talazoparib (EMBRACA)

Standard chemotherapies

Endocrine Therapy (ET) + Everolimus +
CDK4/6i

Abemaciclib (MONARCH 2 and 3) Exeme(s;alnezo: Ecuolg)estrant e
Ribociclib (MONALEESA 2,3,7) oleroz, Fr Second-Line:
Palbociclib (PALOMA 2 and 3)

Trastuzumab Deruxtecan

Fulvestrant + (Destiny Breast-04)
abema) (TROPICS-02)

(MAINTAIN, Wander et al JNCCN 2021)

Fulvestrant

Elacestrant in ESR1 mutant
(Emerald)

U NN
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Meta-Analyses shows that pts with met. ILC benefit from
CDK4/6i comparable to patients with NST

Cyclin-dependent Placebo group, HE{95% Cl)
kinase inhibitor growp, events,
events, nfpatients, M (%) nipatients, N %]
A triaks and by line of therapy
Al trials SHA/1296 [45%) 3497652 (54%) E = 7T (0-BE-0-EE)
First-line endacrine-based thesapy 741262 [28%) 451134 (37%) — s 074 {052-1.07)
Second-line and later endocrine-based therapy  512/1034 [50%) 300/518 [58%) 5 077 [0-E7-0-89)
Orther diinicopathological subgroups
Progestercne receptor status
Regative 150304 [49%) 92163 (56%) =l O [0-59-0499)
Positive A16/9E7 (43K} 2430467 (52%) —1— 078 [0-B6-0-91)
[ niovo metastatic dscase:
Yes 13322 (43%) THI4E (44%) — . 091 {0-68-1.21)
hig A3B/G0 (46%) 272454 [55%) - 073 (0-63-0-B5)
Hestalagy*
Lakaular SHIEY [B5%) 2836 (TB%) —_— 066 {-42-104)
Ductal 230475 (49%) 1320235 (56%) — 075 (61-0-93)
Borecnly metatafic deease
Yes 114{310 (37%) GEf143 [4E%) —— 073 (0-54-0-98)
Ha 472{585 [48%) 2817509 {55%) —- 079 {0-68-0-41)
Liver ar lung metastases
Yes 331/845 (51%) 1571337 (58w) —— 078 [0-64-0-91)
Mo 2E5/B50 [ 39%) 1521315 (48%) —— 078 [0-64-0-95)
e, years
=40 2858 {48%) 12731 (35%) —— =% 150{075-301)
=50 130/262 [50%) BE[126 [46%) — 98 (0 7-134)
41-50 1021204 [50%) 47095 [49%) — -85 [0-60-1. 20}
51-60 TFHA00 (4% ) 1011187 [54%) R — 079 [0-B1-100)
B1-70 159/388 (41%) 1041195 (52%) —a— A7 [0-52-0-86)
=0 THI4E [49%) 61140 (B1%) N e OFF (0-58-1.03)
ECOG performance status
o 1675 (40%) 20B/421 [45%) —— 074 {06088
1 267500 (53% 1 1(61% — o7 (620 11
L Jisen 3% L E THiosros Gao jj, Lancet Onco 2021
White AT (47%) 2701487 (55%) —— 0oFF [0-BE-0-EY)
‘ Asian 114274 (4 2%} 5100 [43%) —— 095 [0.639-155) \\\‘ h B
et A5/113 {413} 23045 (GO} _ 056 [0.35-0.51) \\\
o ;5 D.Eu a :-'h o1 ;5 lrhl :-'h \
— — ~
Favours cyclin-dependent  Favours
kinase inhibitor  placebo




*

Multiple Genetic Alterations in met ILC are Alterations are

Potentially targetable

Somatic alteration Primary ILC [12,42,  Metastatic ILC
58] (%) [12, 42, 58] (%)

CDHI 53-82 62-76

*k PIK3CA 44-57 44-52

%k ESRI 2.0-12.5 15

* ERBB2 (HER2) 2 12.0-15.6

*k PTEN 9 9

* FGFRI 67 6-11
RUNXI 3-9 5-6
TBX3 10-21 16.0-18.7
TP53 9-18 9-20
FOXAlI 8-15 11-15
ARIDIA 8-12 11-12
GATA3 3-15 7-15

FAKTI 6 9.4

* NF1I 2-3 6-8

Have approved drugs that either target the gene or pathway
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MutHER part II: Phase Il trial of Neratinib in combination with

fulvestrant in met. BC with mutated non-amplified HER2
ANACR fsicn sseceter

Study Schema (MutHER Partil) ° "= e
. HEI_:{2 pon-ampliﬁed MBC
= Activating HER2™" by CLIA tumor CiD1 CiD15  C2D1 C3D1 c4D1 C5D1

or ctDNA sequencing
» Recent disease progression v v v v v *
+ Measurable or non-measurable '
* No limits on prior lines of therapy

Primary endpoint

« LVEF = ILLN BL + Neratinib 240 mg PO daily (each cycle is 28 days) PD
+ ECOGPS=2 1 C B R
« Adequate organ function ‘n 1‘ 1‘ " " t

Ereot At Dot Cohont W Fulvestrant 500 mg IM on C1D1, D15, then D1 of subsequent cycles.

E R+ Fulvestrant-naive Cohort ¢ Lope ramide Prophylaxis R ;
Neratinib + Fulvestrant ' CIDNA Analysis | Adding trastuzumab (Optional) ‘
ER- Cohort i
TNBC - S | Tumor Imaging

Results: 24 fulvestrant treated 11 fulvetsrant naive ER-=5
CBR = 38% in fulvetrant treated, 30% in fulvetsrant naive

CBR was positively associated ILC and negatively associated with the
HER2 L755 mutation.




ILC and Immunotherapy

e -A higher proportion of ILC metastases will have a high tumor mutational burden (TMB, >10 mutations
per megabase) than NST metastases?

* -A subset of ILC tumors will have >10% TILs (tumor infiltrating ) lymphocytes?

* -These findings along with evidence of immunotherapy working synergistically with platinum-based
chemotherapy in mouse models of lobular breast cancer gave rationale for the GELATO trial

1 SammonsS J Clin Oncol. 2021; 39.
medt C. 2018. JNCI 110.
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Completed Trial in Metastatic ILC: Phase || GELATO Trial Trial

n=23 evaluable patients No. (%) e
Age atinclusion, years Median (range) 60 (45-69) "‘""‘""‘:2’
WHO performance status WHO 0 12(52) <4
WHO1 11(48) 2 e
»
Histological subtype (assessed  ER'MER2 18 (78) _ - rec
on metastatic lesion)’ TNBC 5(22) % % Fes reaponse
HERZ 0(0) a4 B recsTI 0
= PD ® RECISTPD
ILC subtype (assessed on Classic . 1‘75:) § 3¢ Diog trastmant i 15 bintiliy
Alveolsr 2(9) o]
PO
O 5 W B 03 N X W0 4 W B W e »
ne23 evaluable patients e iwesks
Best overall response (RECISTY, .
= e = -More CBR in ILCthat was TNBC vs. ER+ & responses
o = were not durable
50 or non-CRinon-PD>24 weels® 200) -higher benefit in PDL1+ (not s.s.) and trend toward
ORR (CR+PR)" 17% (95% C1 of 5-39%) -However -one patient with ER+ ILC had response>1
Clinical benefit rate (CR+ PR+ SD>24 weeks)  26% (95% Cl of 10-48%) year and had TME with high sTILs and CD8+ Tcells
Median duration of response 14.9 weeks
(95% C1 of 6.1 weeks: not : | _
reached) First trial dedicated to met. ILC
Median survival 13 weooks i i i i
el m according gy PO :f:t:!:\e tr;atls sbhoulgtsfelect lp::e':tlents with a higher
ikelihood to benefit from
WI survivel according m Y 8020 % weakd 1. Voorwerk, L. Nat Cancer 4, 535-549 (2023).
https://doi.org/10.1038/543018-023-00542-x
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The ROLo studyéNCTO3620643) . non-randomized, phase |l studK
evaluating the use of the ROS1 inhibitor crizotinib in combination with the
selective estrogen receptor degrader fulvestrant

-Eligible patients: diagnosis of metastatic or inoperable E-cadherin-
negative tumors: either diffuse gastric cancer or ER-positive HER2-
negative ILC.

-Patients with ILC receive crizotinib in combination with fulvestrant,
with the primary endpoints being response rate & safety/tolerability

ML
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Summary
ILC is a distinct breast cancer ( clinical features and biology)

Significant progress in understanding the unique biology of ILC
Ongoing first trials dedicated to ILC

Pathology consensus on the diagnosis of ILC

Studies will need to investigate the specific variants of ILC

We need collaborative efforts between multiple centers for further
Investigation.
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OSeagen

We are grateful for the support from
Seagen that helped make the production of
this webinar possible.




Thank you for Joining!
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