
LOCALLY ADVANCED 
BREAST CANCER 

 
Definition and biology 

Prof. Fernando Schmitt 
Director of Department of Pathology and Medicine 

Laboratoire National de Santé, Luxembourg 
General-Secretary of the International Academy of Cytology 

 





LOCALIZED ADVANCED BREAST CANCER (LABC)  
DEFINITION 

• T0-T3 primary tumours with clinically detectable 
axillary, ipsilateral infraclavicular, supraclavicular or 
internal mammary lymph nodes (N2-N3) or tumour 
extension to the chest wall or skin (T4) regardless of 
nodal status. 

 

• Inflammatory breast carcinoma (IBC) 
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LOCALIZED ADVANCED BREAST CANCER (LABC)  
DEFINITION 

• “INOPERABLE CASES WITH INFLAMMATORY 
AND/OR EXTENSIVE SKIN INVOLVEMENT, 
FIXED OR VERY BULKY AXILLARY NODAL 
DISEASE AND/OR SUPRACLAVICULAR OR 
INTERNAL MAMMARY NODAL 
INVOLVEMENT”. 



LOCALIZED ADVANCED BREAST CANCER (LABC)  
DEFINITION 



• 8.5% of American and 4% of European 
patients, however can reach as high as 60% in 
low-resources countries. 

• This percentage decrease in populations 
undergoing regular screening programmes. 

• Risk factors (IBC): race (black and Hispanic), 
obesity, young age at first delivery, rural 
residence and longer cumulative duration of 
breastfeeding. 

LOCALIZED ADVANCED BREAST CANCER (LABC)  
EPIDEMIOLOGY AND RISK FACTORS 



LOCALIZED ADVANCED BREAST CANCER (LABC)  
PROGNOSIS 

LABC 

For primary IBC the 5-Y survival range from 25% to 48% and it is worst than non-inflammatory LABC 



LOCALIZED ADVANCED BREAST CANCER (LABC)  
HISTOLOGICAL TYPE 

Ductal Lobular 

Tubular 

Mucinous 

Medullary 

Lipid-rich 

Micropap 

Metaplastic 

Pleom. lobular 

Secretory 



LUMINAL A: ER+/PgR+/HER2- 

LUMINAL B: ER+/PgR+/HER2+and or Ki67+ 

HER-OE: ER-/PgR-/HER2+ 

BASAL-LIKE:ER-/PgR-/HER2-/Basal Markers  

CLAUDIN-LOW:ER-/Pg-/HER2-/Claudinlow 
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LOCALIZED ADVANCED BREAST CANCER (LABC)  
MOLECULAR  SUBTYPE 



INFLAMMATORY BREAST CARCINOMA (IBC)  
DEFINITION 

• “When a purple colour is on the skin over the 
tumour it is a very unpropitious beginning”. Charles Bell, 1807 

 

• 1924: Lee and Tannenbaum proposed the currently 
used term inflammatory carcinoma. 

 

•  « A clinical and pathological entity characterized by 
erythema and oedema involving a third or more of 
the skin of the breast » - AJCC definition. 



INFLAMMATORY BREAST CARCINOMA (IBC)  

• 1-5% of invasive breast carcinomas 
• 8.5% of LABC 
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INFLAMMATORY BREAST CARCINOMA (IBC)  
PATHOLOGY 

• Macroscopically the tumours are frequently 
indistinct, present throughout the breast. 

 

• Histologically are IDC, grade 3, frequently present in 
lymphatic spaces in dermis. 

 

•  Cutaneous ulceration and Paget disease are rare. 



INFLAMMATORY BREAST CARCINOMA (IBC)  
IMMUNOHISTOCHEMICAL PROFILE 

• More frequently ER and PR negative. 

• HER2 more frequently positive (41%) than non 
IBC. 

• P53 positive in up to 84% of the cases. 

• High KI 67 index 

• E-cadherin positive 

• High angiogenic index 



INFLAMMATORY BREAST CARCINOMA (IBC)  
E-CADHERIN EXPRESSION 



Albergaria A et al. Int J Dev Biol, 2011 

Classical Cadherin family 

• Cell Shape and polarity 

• Cytoskeleton Organization 

• Differentiation 

• Cell Motility 

• Signaling pathway 

Cadherin/catenin 

complexes          

Epithelial cadherin – E-cadherin 

Placental cadherin – P-cadherin 



Disease Free-Survival 

Overall Survival 

 P-cadherin expression is 

significantly associated with 

decreased survival in a short-term 

follow-up ( 5 years after diagnosis) 



TUMOR/INVASIVE SUPRESSIVE FUNCTION 

E- and P-cadherin role in cancer progression 

Mechanisms involved in this process of protein 
inactivation or downregulation:  

• gene mutations 

• loss of heterozygozity 

• promoter hypermethylation 

• expression of E-cadherin repressors 

E-cadherin 

P-cadherin 

TUMOR/INVASIVE PROMOTING FUNCTION 

Mechanisms involved in this process of protein aberrant expression:  

• promoter hypomethylation 

• inactivation of P-cadherin transcription repressors (BRCA1, ER-a) 

• induction of P-cadherin transcription activators (cEBP-b, p63 and b-ctn) 



Invasive Lobular Carcinoma 

• Represent about 10 -15% of all invasive 

breast carcinomas 

• Loss of cell-cell adhesion (E-cadherin 

negative) 

Masciari S et al. J Med Genet, 2007 

Invasive Ductal Carcinoma 

• Most common type of breast cancer 

• Represent 85 – 90% of all breast cancers 

• Maintenance of cell-cell adhesion (E-cad 

positive) 

HE 

HE E-cadherin 

E-cadherin 

E- and P-cadherin in Breast Cancer 

E-cadherin expression is retained: 

• mouse 4T1 highly metastatic breast cancer cell model 

• inflammatory breast cancer 

• derivative metastases 

E-cadherin 



Ecad+/Pcad- (n=298)  

Ecad+/Pcad+ (n=100) 

Ecad-/Pcad- (n=21) 

p = 0.043 p = 0.027 

E- and P-Cadherin co-expression in breast tumors is associated with a decreased survival 

time and is a significant poor prognostic predictor for breast cancer patients  



Primary 
Inflammatory 
Breast cancer 

Breast 
Carcinoma 

IN VITRO BREAST CANCER CELL MODELS 



E and P-Cadherin co-expression: invasion and growth 

Ribeiro AS et al. Oncogene 29:392-402, 2010 



E AND P-CADHERIN INTERACTIONS IN BREAST CANCER 

E- and P-cadherin proteins are in close proximity in co-expressing tumors 

Ribeiro AS et al. J Pathol 2013 



α-ctn 

β-ctn 

p120ctn 

MCF-7/AZ.Mock MCF-7/AZ.Pcad 
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p= 0.001 p= 0.02 

pSrc 

Pcad 

b-actin 

tSrc 

Ecad 

P-cad overexpressing cells show increased delocalization of p120ctn to cytoplasm, 

activation of Src Kinase and Rac. 

P-Cadherin  expression delocalize p120ctn  to the cytoplasm and activate signalling pathways 



Paredes J  et al. J Clin Pathol, 2008 

Cadherin/catenin complex in tissue samples 
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149 invasive breast 
carcinomas 

β-ctn 

P-/E+ P+/E+ P-/E+ P+/E+ 

E- and P-cadherin co-expressing tumors show increased catenins cytoplasmic localization 



P-cadherin and metastasis 

4T1 metastatic breast cancer model 

4T1 shRNA P-cadherin 
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Tumors: 

Poor prognostic tumors 

 

Cells with: 

Intercellular adhesions 

High ability to migrate 

High ability to invade 

Resistant to apoptosis 

High tumorigenic potencial 

E/P-cadherin co-expressing cells 

(E+/P+) 

Tumors: 

Good prognostic tumors 

 

Cells with: 

Intercellular adhesions 

Low ability to migrate 

Low ability to invade 

Sensitive to apoptosis 

Low tumorigenic potential 

E-cadherin expressing cells 

(E+/P-) 

Tumors: 

Under represented group 

 

Cells with: 

Intercellular adhesions 

High ability to migrate 

Low ability to invade 

Resistant to apoptosis 

Moderate/Low tumorigenic potential 

 

P-cadherin expressing cells 

(E-/P+) 

Tumors: 

Poor prognostic tumors 

 

Cells with: 

Without intercellular adhesions 

Low ability to migrate 

High ability to invade 

Resistant to apoptosis 

High tumorigenic potencial 

 

E/P-cadherin negative cells 

(E-/P-) 

Schematic representation of the different types of breast 
cancer in what concerns cadherin expression 

Ribeiro AS et al. J Pathol 2013 



CK 5/6 Immunostainng 

INVASION and MIGRATION 



Basal epithelial cell associated   
gene cluster 

Epidermal growth factor receptor 

P-cadherin 

Adherens Junctions 

Focal Adhesions 

Integrins (cten) 



HER2 





Her2-EGFR 
Her2-Her2 
Her2-Her3 

Courtesy from Ola Söderberg –Upsalla-Sweden  



Amit et al., Nat Gen 2007 

Identification of motility promoting genes driven 
by EGF Receptor Signaling 

CTEN 
SYNJ 2 



Nature Cell Biology (2007) 9: 961-969 



Nature Cell Biology (2007) 9: 961-969 





Before TKI treatment After TKI treatment 

IHC Ab: 
 Cten 

Breast Cancer Patients: cten undergoes down-regulation  
upon treatment with an EGFR Kinase Inhibitor 



SYNJ2 EXPRESSION IN INVASIVE BREAST CARCINOMAS 

Basal-
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SYNJ2 

-Implicated in the regulation of cytoskeleton; 

-Lamellipodia formation; 

-Cell migration and invasion. 

MCF10A vs MDA-MB-231LM2 

LM2 

1597 

23 

MCF10
A 
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In vivo 

Control shSYNJ2 shSYNJ2 + 
Wt rescue 

In vitro 



shControl shSYNJ2 

Activity of SYNJ2 is necessary for distant 
metastasis of breast cancer  



• ALK is amplified in 13.5% of breast 
carcinomas 

• 75% of IBC have ALK amplification 
• ALK amplification is related to 

worst prognosis and high 
proliferative index 

• There is a good correlation 
between FIS, RT-PCR and IHQ 



INFLAMMATORY BREAST CARCINOMA (IBC)  
MOLECULAR STUDIES 

• NGS results in 76 cases of LABC 

Park K et al. J Oncontarget 2015 



INFLAMMATORY BREAST CARCINOMA (IBC)  
MOLECULAR STUDIES and RESPONSE TO QT 

• NGS results in 76 cases of LABC 

Park K et al. J Oncontarget 2015 



INFLAMMATORY BREAST CARCINOMA (IBC)  
MOLECULAR STUDIES and RESPONSE TO QT 

Park K et al. J Oncontarget 2015 



LOCALIZED ADVANCED BREAST CANCER (LABC)  
CONCLUSIONS 

• LABC is a heterogeneous disease that includes a wide 
range of clinical entities including IBC. 

 

• The initial steps in the management of this disease is 
perform a biopsy to confirm the diagnosis and to 
study the biological characteristics of the tumour. 

 

• These tumours are more frequently IDC, Grade III, 
ER-,PR-,HER2 positive and with high Ki67 index.  



LOCALIZED ADVANCED BREAST CANCER (LABC)  
CONCLUSIONS 

• Molecular profiling show that these tumours are more 
frequently HER2 overexpressing and triple negative. 

 

• P53 mutation is the most common genetic alteration in 
the LABC. 

 

• E and P-cadherin are co-expressed in IBC and this is 
related to the prognosis. 

 



LOCALIZED ADVANCED BREAST CANCER (LABC)  
CONCLUSIONS 

 

• ALK is expressed in 75% of cases of IBC and should be explored as 
therapeutic target.  

 

• Preliminary NGS studies show that RAS and MET can predict 
response to chemotherapy.  

 

• Despite the prognosis of LABC is still poor, improvement have been 
observed with use of multimodal therapy. 

 

•  LABC is a good model to follow in vivo evaluation of the efficacy of 
systemic therapy and creates opportunity to obtain specimens 
prior, during and after treatment. 




