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• ILC is a type of breast cancer that originate in the Terminal duct lobular units (TDLUs) 

due to a defective E-cadherin protein after which it has a propensity to migrate toward 

the lobules of the breast

• 10-15% of all breast cancers

• Incidence rates of ILC are rising faster than IDC

What is Invasive Lobular Carcinoma?

Proportional Change = 1.03

Proportional Change = 2.01

Li CI et al., JAMA, 2003 Depiction by Mariana Ruiz Villarreal (MRV@ladyofHats.com)
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ILC incidence is ~44,000 cases per year in the US alone

• HR+ ILC has a higher incidence (~41,000) than all TNBC (~29,000) and equal to that of HER2+ 

(~41,000)

• Double the incidence of all ovarian cancers and cervical cancers combined!

• 6th most common female cancer

 

Epidemiology – Lobular breast cancer is not a “rare” cancer 

Adapted from the American Cancer Society, Inc.
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Characterized microscopically by small cells that insidiously infiltrate the mammary 

stroma and adipose tissue individually and in a “single file” pattern

• Due to the defective E-cadherin

ILC Diagnosis is Challenging

Low Power High Power

ILC

IDC

Courtesy of Dr Middleton at MDACC
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Introduction: Features of ILC vs IDC – Clinicopathology
IDC ILC

Stage at diagnosis1

Stage I 55% 46%

Stage II 35% 33%

Stage III 8% 17%

Stage IV 2% 5%

Grade2

Grade 1-2 60% 90%

Grade 3 40% 10%

Proliferation Activity (Ki67)3

Low (<20%) 35% 60%

1Oesterreich S et al., J Natl Cancer Inst 2022; 2Pestalozzi BC et al., J Clin Oncol 

2006; 3Biglia G et al, Eur J Surg Oncol. 2013

• 90% of ILC express AR (compared to ~50 of IDC)

• Prior studies have shown that most TN ILC (5%) are 

lumAR and have high AR expression

Mouabbi JA et al., Breast Cancer Res 2022 
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Long-term outcomes of ILC are inferior to that of IDC

Introduction: Features of ILC vs IDC – Prognosis

Oesterreich S., Nasrazadani A. et al., J Natl Cancer Inst 2022

• At 10 years, 1 in 3 ILC 

experienced a recurrence

• At 20 years, 1 in 2 ILC 

experienced a recurrence
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Features of ILC vs IDC – Distant Mets Sites

Mouabbi JA et al., Breast Cancer Res 2022 
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Early Stage ILC
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In general, ILC tend to respond poorly to chemotherapy compared to IDC

• Most ILC are LumA (92%): low grade and low proliferation

• Rate of pCR in ILC is ˂1% following anthracycline-based neoadjuvant chemotherapy (vs 20% in 

IDC)1,2

• The exception is pleomorphic ILC (5% of all ILCs) which is a more aggressive subtype (higher grade and Ki67) 

with a reported pCR = 6%

Chemotherapy in early stage ILC

1. Brunello et al., Histopathology. 2012; 2. Mouabbi JA et al., BCRT, 2022
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Chemotherapy in early stage ILC

pN0-1

• 9y DFS 90% (similar to what is seen with ET alone in historical data)

pN2-3

De Gregorio A et al., BJC, 2022

• 9y DFS with AC-T 90% vs 58% with TC
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Can genomic profiling help predict who can benefit from 
chemotherapy

ILC

N = 37,685

IDC

N = 149,182

Clinical Risk

Low 57% 65%

High 43% 35%

Genomic Risk

RS≤25 92% 83%

RS>25 8% 17%

Discordance

Clinical High/ 

RS≤25
39% 24%

ILC

N = 1497

IDC

N = 5902

Clinical Risk

Low 48% 57%

High 52% 43%

Genomic Risk 

Low 73% 58%

High 27% 42%

Discordance

Clinical High/ 

Genomic Low
36% 18%

Abel MK et al., Ann. of Surg., 2022 Abel MK et al., NPJ, 2021
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ILC Prognostic Tool – MDA iLobulaRx 

To be presented at SABCS24



MD Anderson Cancer Center 

• 50% eILC present with Stage II/III and would benefit from neoadjuvant therapy

• 63-71% of ILCs exhibit an activating mutation in the PTEN-PI3K-AKT pathway

• Most the mutations are present in primary ILC (Truncal Mutations)

Neoadjuvant Strategy for eILC

Mouabbi JA et al., Breast Cancer Res Treat. 2022
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Pre-Clinical ILC models show high activation (phosphorylation) 
of AKT irrespective of an activating mutation

Patrick Derksen’s Lab (Teo K. et al, Scientific Reports, 2018

Elangovan A … Oesterreich S & Lee 

A, Mol Cancer Res. 2022

Nagle A … Oesterreich S & Lee 

A, Clin Cancer Res. 2022
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Clinical Evidence that ILC show high activation 
(phosphorylation) of AKT

Internal analysis: Protein expression of AKT in human ILC (~300 samples) and IDC 

samples (~1500 samples)

• Similar AKT protein levels in ILC vs IDC 

• Significantly higher phosphorylation (activation) of p-AKT S473 and p-AKT T308 in ILC.

Courtesy of BostonGene
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CAPItello-291 Trial

ER+ HER2- ABC

Progression on prior AI

N = 708

Capivasertib 400 mg DIB 4on/3off + 
Fulvestrant 500 mg IM

N = 355

PBO + Fulvestrant 500 mg IM
N = 353

CAPItello-291 TrialStudy

PBO + FULCAPI + FULStudy arm

23% vs 12%
(2.19)

ORR in non-altered
(OR)

29% vs 9%
(3.93)

ORR in altered
(OR)

CAPItello-291 Trial: Capivasertib (AKTi) + ET in HR+ HER2-ve 
MBC

Turner et al., SABCS 2022
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NeoAKT trial: Neoadjuvant Study of AKTi + ET in Lobular 
Breast Cancer

PIs: Jason Mouabbi; Funda Meric-Bernstam
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Endocrine Therapy in early stage ILC

Metzger et al., J Clin Oncol. 2015
Mouabbi JA et al., BCRT 2022
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ADJUVANT ENDOCRINE THERAPY FOR 
PREMENOPAUSAL INVASIVE LOBULAR CARCINOMA

DRFI at 10y:

EXE/OFS vs TAM: ILC ∆ 17%; IDC ∆ 2%

EXE/OFS vs TAM/OFS: ILC ∆ 4%; IDC  ∆ 2%

Metzger O., ESMO Breast Cancer 2024 Abstract 1090
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Preclinical studies showed that compared to IDC, ILC have a gained FOXA1 (transcription 

factor) binding which binds to ER and act as an ILC-superenhancer which contributes to 

tamoxifen resistance

What is the mechanism of tamoxifen resistance in ILC

Jeselsohn, Metzger et al. Cancer Res 2023



MD Anderson Cancer Center 

Advanced Stage ILC
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• ILC benefit from treatment with Endocrine therapy (ET) + Targeted therapy 

(CDK4/6is, mTORi & PI3Ki) [1]

• Post ET + CDK4/6is, mPFS to single agent fulvestrant in HR+ HER2- ILC 
cancer is 2.2 months with a 6-month PFS of 17.7% [2]

• Once endocrine-refractory, ILC have very poor response to subsequent lines of 

chemotherapy with mPFS 5-8 months [3]

Treatment of mILC

1. Mouabbi JA et al, NPJ Breast 2023

2. Mouabbi JA, ESMO Breast Cancer 2024 Abstract 224P

3. Mouabbi JA et al., Oncologist 2023
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ROS1 inhibition is synthetic lethal with E-cadherin 
defects in isogenic models

Bajrami I. et al., Cancer Discov. 2018
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In Vivo, ROS1 inhibitor produce profound anti-tumor effect in multiple models of E-

cadherin-defective breast cancer.

E-cadherin synthetic lethal effects operate in vivo in E-
cadherin–defective breast tumors

(PDX)(CDX)

Bajrami I. et al., Cancer Discov. 2018
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Repotrectinib

Orally administered TKI

Small microcyclic inhibitor of ROS1, NTRK and ALK

Compared to Crizotinib and Entrectinib it has >90-fold greater potency against ROS1

Repotrectinib demonstrates early clinical activity in ROS1+ mNSCLC with high ORR, 

prolonged mDOR and mPFS

Well tolerated: Most AEs grade ½. Most common AE is grade 1 dizziness (58.4%)

Granted FDA approved for ROS1-positive metastatic NSCLC on November 15 2023
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REPLOT Trial: REPotrectinib +/- Fulvestrant in metastatic invasive 
LObular carcinoma patients who were exposed to endocrine 
Therapy + CDK4/6is

Co-PIs: Jason Mouabbi and Funda Meric-Bernstam
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ER+ metastatic ILC

Exposed to prior ET 

+ CDK 4/6is*

Histologically 

confirmed E-

cadherin either on 

pre-treatment biopsy 

or archival E-

cadherin testing

N = 58

Safety Run-In Period

Repotrectinib
160mg QD 14d (if tolerated 

increase to 160mg BID)

+

Fulvestrant
500mg IM q28 days

For 28 days (1 cycle)

N = 6

If non satisfactory (2 DLT), 

study will be stopped

Satisfactory

Cohort 1

Fulvestrant naïve
N = 29

(including 6 patients 

from Run-In period)

Cohort 2

Fulvestrant exposed
N = 29

Repotrectinib
160mg QD (if tolerated increase to 160mg BIDZ)

+

Fulvestrant 
500mg q 28 days

Repotrectinib 
160mg QD  (if tolerated increase to 160 mg BID) 

If activity in 

Cohort 1X

Activated on 

10/9/2024 and 

open for accrual!



MD Anderson Cancer Center 

Targeting HER2 Mutation in mILC

• HER2 mutations are enriched in mILC compared to IDC (15% vs 5%) [1]

• The SUMMIT trial looked at Niratinib efficacy in HER2-mutant breast cancer [2]

• 47% of enrolled patients had ILC

• All got prior CDK4/6i + endocrine 

therapy

• ORR: 41%

• mPFS: 8.3 months

1. Mouabbi JA et al., Breast Cancer Res. 2022

2. Jhaveri et al., Ann Oncol. 2023 
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• Based on transcriptomic profiling, a subgroup of ER+ ILCs can be characterized as 

immune related, with high levels of immune-related genes, expression of immune 

checkpoints and lymphocytic infiltration.1-4

• KEYNOTE-028 trial for patients with metastatic PD-L1+ ER+ breast cancer, 2/3 of 

responders were patients with ILC.5

• GELATO trial did not select for pre-existing antitumor immune phenotype but did mention a 

subgroup of ILC patient that had exceptional responses to IO. An example was given for a patient 

with ER+ ILC with a tumor microenvironment characterized by high sTIL and CD8+ T cell levels 

and positive PD-L1 expression at baseline had a durable response >1 year.  6 

Immunotherapy in ILC: Unfinished Symphony, The Story 
Continues... 

1. Ciriello G et al., Cell. 2015; 2. Michaut M. et al., Sci. Rep. 2016; 3. Du T et al., Sci. Rep. 2018; 4. Mouabbi JA et al. ASCO23; 5. Rugo H. et al., Clin. Cancer Res. 2018; 6. 

Voorwerk L … Kok M., Nat Cancer. 2023

This indicates that certain mILC patients with an immunogenic 

phenotype may benefit from immunotherapy.
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Promising ILC Treatments – Targeting the Tumor 
Microenvironment

ILC

(1570)

Low

Molecular 

Grade

(1147)

High

Molecular 

Grade

(423)

Malignant cells 

biology

Angiogenesis

Fibroblasts

Pro-tumor 

Immune infi ltrate

Anti-tumor 

Immune infi ltrate

Immune-Enriched, 
Non-Fibrotic

Immune-Enriched, 
Fibrotic Highly Vascularized Immune DesertFibrot ic

Mouabbi JA et al., ASCO23; Mouabbi JA et al., SABCS23
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IO/TKI combo in ccRCC

Courtesy of BostonGene
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Efficacy of Single-Agent Chemotherapy in Endocrine 
Therapy-Refractory mILC

Mouabbi JA et al., Oncologist. 2024
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Efficacy of Antibody-Drug Conjugates in Endocrine 
Therapy-Refractory mILC
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All (n=34) T-DXd (n=17) SG (n=17)

mPFS (mo) 9 NR 7

6-month PFS 61% 60% 62%

12-month PFS 45% 52% 23%

mOS (mo) NR NR NR

12-month OS 81% 86% 66%

Submitted to ESMO 2024
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