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Thesis 

• ILC represents a unique breast cancer 
subtype deserving special attention
• clinical presentation 

• responsiveness to therapies

• pattern of disease dissemination

• unique genomic features

Challenge: Limited clinical data and inherent challenges 
to the interpretation of subgroup analyses



“ It is apparent, however, that this type of mammary

cancer, i.e., cancer originating in lobules and terminal

ducts, is more common than this incidence would

appear to indicate, for, when the tumor infiltrates, it is

apt to do so in a peculiar fashion which permits one,

after some experience, to recognize the high probability

of such origin even though it is impossible actually to

trace it ”

Foote FW Jr, Stewart FW. Am J Pathol 1941



Background 

• Classic ILC is the most common subtype

• Other variants: solid, tubulo-lobular, alveolar and pleomorphic

Sinn H-PP, Kreipe H. A brief overview of the WHO classification of breast tumors, 4th edition\Breast Care. 2013;8:149–154. 
Figure adapted from Vlug E, et al. Lobular breast cancer: pathology, biology, and options for clinical intervention. Arch Immunol Ther Exp (Warsz) 2014;62:7–21.



Comparison of overall survival and disease-specific survival rates of IDC and ILC

Chen Z, Yang J, Li S, Lv M, Shen Y, et al. (2017) Invasive lobular carcinoma of the breast: A special histological type compared with invasive ductal carcinoma. PLOS ONE 12(9): e0182397. 
https://doi.org/10.1371/journal.pone.0182397  http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0182397

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0182397


Adjuvant Chemotherapy 



Is the lack of Treatment Effect Consistent Across Subgroups? 

California Cancer Registry

N= 4095 ILC  
• 11% Histologic Grade 3
• HG3 vs HG1: HR = 1.49 (1.01-2.19) p = 0.04 

Endocrine Tx Only
Chemotherapy and endocrine therapy

HR = 1.18 (0.9-1.54)

Netherlands Cancer Registry 
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N= 3685 ILC
• 11% Histologic Grade 3
• HG3 vs HG1: HR = 1.54 (1.07-2.22) p = 0.021

Endocrine Tx Only
Chemotherapy + endocrine Tx

HR = 1.0 (0.82-1.21)

Follow-up (years)

Are we missing a small subgroup of ILC that could potentially benefit from adjuvant chemotherapy? 



Classic ILC                      Pleomorphic ILC

HG3

HG2

HG1

GG3

Equivocal

GG1

N = 144                             N = 22

Genomic Grade Index 

Metzger Filho et al. Ann Oncol 2012

IDFS  OS

P = 0.001 P = 0.01



Clinical Utility of MammaPrint testing in 
Invasive Lobular Carcinoma: Results from 

the MINDACT phase III trial

Otto Metzger, Fatima Cardoso, Coralie Poncet, Christine Desmedt, 
Sabine Linn, Jelle Wesseling, Florentine Hilbers, Kim Aalders, 
Mauro Di Lorenzi, Suzette Delaloge, Jean-Yves Pierga, Etienne 

Brain, Suzan Vrijaldenhoven, PA Neijenhuis, Emiel Rutgers, Martine 
Piccart, Laura Van’t Veer and Giuseppe Viale



Results: MammaPrint Risk Classification  

16%

84%

Invasive Lobular Carcinoma
N = 487

39%

61%

Invasive Ductal Carcinoma 
N = 4826

MammaPrint High risk
MammaPrint Low risk 



Results: MammaPrint Risk Classification 

10%

90%

Classic Invasive Lobular Carcinoma
N = 255

23%

77%

Non-classic variants of Invasive 
Lobular Carcinoma

N = 232

MammaPrint High risk
MammaPrint Low risk 



Results: OS by histology and genomic risk

Median FU: 8.7 years

Survival Estimates

(95% CI)KM
Genomic Risk 

Ductal - gL 5 years: 98.1 (97.5-98.5%)

8 years: 95.9 (95.1-96.6%)
Lobular - gL 5 years: 97.7 (95.6-98.8%)

8 years: 95.7 (93.1-97.4%)
Ductal - gH 5 years: 95.6 (94.6-96.5%)

8 years: 91.7 (90.3-92.9%)
Lobular - gH 5 years: 93.5 (85.0-97.2%)

8 years: 85.6 (74.7-92.0%)



Adjuvant Endocrine Therapy



Endocrine Therapy Recommendations for ILC

• BIG 1-98 Analytic Cohort 

• 12-year updated 
2-Arm Option

Tamoxifen

Letrozole
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Disease-free survival



ILC has a Unique Chromatin State Shaped by FOXA1 Gained Binding that Dictates 
a Unique ER Axis and Resistance to Tamoxifen 
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Translating all knowledge towards tailored 
treatment for patients diagnosed with 

advanced breast cancer



Genomics: Falling Cost is Driving Change



Genomics-Based Approaches

• Diagnostic (adjunct to imaging)

• Adjuvant/Neoadjuvant (early micrometastatic)

• Surveillance (later micrometastatic)

• Metastatic (overt)

Adapted from Prof. Sledge 





Human “GIS”

Eric Topol “The Patient will see you now”



Genomic Landscape of ILC tumors

Desmedt et al. n=414 Michaut et al. n=138Ciriello et al. n=127



Ciriello et al. Cell 2015

CDH1 (E-cadherin) alterations



40% of ILC have an alteration converging to AKT activation

24

Ciriello et al. Cell 2015



PI3K/AKT activation is independent of PIK3CA, AKT1 or 
PTEN mutations

Teo et al. Sci Rep 2018

• Growth factor signals are hyperactivated upon E-cadherin loss, 
independent of somatic activating mutations in downstream effectors

• Potential for drugs targeting the PI3K/Akt axis in ILC, irrespective of 
oncogenic pathway mutations



2018 Nobel Laureates
Jim Allison and Tasuko Honjo



Characteristics # of Patients
N = 78

(Hypermutated)
% of 

hypermutated tumors
Median TMB

Tumor histology

- IDC 2513 39 1.6 14.96

- ILC 448 24 5.4 15.25

- Others 493 2 0.4 20.9

- Mixed 183 7 3.8 14.12

- Unknown 367 6 1.6 13.9

Sample type

- Metastatic 1709 52 3.1 14.69

- Primary 2188 26 1.2 15.61

Tumor Subtype

- HR+/HER2- 741 19 2.6 17.59

- HER2+ 184 5 2.7 15.41

- TNBC 193 8 4.2 16.07

- Unknown 2886 46 1.6 14.12

Barroso et al. ASCO 2018

Hypermutated breast cancers according to pathological characteristics



HER2 mutations







Imaging 
What is new? 



ER-targeted PET/CT

18F-Fluoroestradiol 

(FES)

Adapted from Gary Ulaner



Van Kruchten et al, 

Lancet Oncology 

2013

FES PET/CT

• FES SUV correlates with ER 
on IHC

• FES predicts response to 
endocrine therapy



Complete suppression of FES avidity 

Adapted from Gary Ulaner



Clinical Trials 



What are clinical trial phases?
Clinical trials are conducted in a series of steps (phases) - each phase is designed to 
answer a separate research question.

• Phase I: Testing a new treatment in a small group to evaluate safety, dose, and side effects.

• Phase II: Evaluating within a larger group the efficacy and safety of a new treatment 

• Phase III: A comparison study in a large group to determine if a new treatment works better 
than standard therapy. These trials typically involve randomization and may have a placebo; 
the data from a phase 3 trial can be used for FDA drug approval.

FDA approval



Clinical Trials: FAQs

What are the unique aspects related to ILC?

• We are moving away from the requirement of measurable disease to define eligibility 
criteria

What do expect for novel drugs being developed based on ER status rather than histological subtypes?
• Unless proven otherwise novel hormonal therapies and targeted agents are likely to work equally well for 

patients diagnosed with ILC or not

Do we need clinical trials specifically for ILC?
✅ scientific background must be robust 
✅ advocate for cohorts representing ILC on specific studies
✅ capture information regarding histological subtypes and encourage central path review 



Conclusions (and personal bias)  

ILC accounts for a unique breast cancer subtype

- We are making real progress! 
- patients are living longer and better

- promising drugs being developed 

- better longitudinal characterization of the disease to inform tx decisions

- for patients being tx for advanced disease the clinical evaluation is key, so no 
reason to be overly concerned about the limitations of current imaging 

We will continue to work non-stop to improve outcomes to patients 
diagnosed with ILC  
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Thank you 


