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• 25-30% of all breast 
carcinomas

• Significant prognostic/ 
clinical implications

• Different biological 
characteristics

Special types of breast cancer 



•Invasive breast carcinoma composed by non-cohesive cells individually 
dispersed or arranged in single-file linear pattern in a fibrous stroma.

LOBULAR BREAST CANCER

�INCREASING INCIDENCE (HRT?)

�HIGHER AGE AT DIAGNOSIS

�HIGHER SIZE AT DIAGNOSIS

�LOWER SENSITIVITY OF RX TO DETECT  ILC

� DIFFUSE GROWTH PATERN

�POOR RESPONSE TO CHEMOTHERAPY

�METASTATIC PATTERN

Absence of E-cadherin >80%
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Cytoplasmic p120 accumulation frequently occur in 
lobular carcinomas
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Sarrió et al, Oncogene 2004





Residual epithelial cells in Lobular Neoplasia



ERBB2 mutations in Lobular Carcinoma

•3/35 (9%) ILC in TCGA serie had mutations in the kinase domain of ERBB/HER2. 

This frequency was significantly  higher than in IDC.

•4/22 (18%) relapsed clasical ILC  reported by Ross et al. had ERBB/HER2 

mutations. Tumors were  negative by IHQ and FISH and showed regression after 

therapy with trastuzumab and lapatinib.

TCGA,Nature 2013

Ross et al; Clin Cancer Res 2013



Secretory breast carcinomas harbour the t(12;15) 

(p13;q25) translocation

ETV6 split apart

ETV6-NTRK3 fusion





ER+veER-ve

MOLECULAR CLASSIFICATION OF BREAST CANCER



Special types of breast cancer are more 

homogeneous at the transcriptome level

Luminal Basal-like Mol apocrine

Micropapillary

Mucinous A

Classic ILC/ Tubular

Mucinous B

Neuroendocrine

Adenoid cystic

Medullary

Metaplastic

Pleomorphic ILC

Apocrine

Weigelt et al. J Pathol 2008



LUMINAL (ER+) PHENOTYPES

Invasive ductal carcinoma (grade 1-2/3)

Invasive lobular carcinoma

Tubular carcinoma

Invasive cribiforme carcinoma

Mucinous carcinoma

LUMINAL A/B PHENOTYPES

GRADE 1-2/3

ER LEVELS

PROLIFERATION MARKERS

HER2 EXPRESSION





HER2 EXPRESSION IN BREAST CANCER



Medullary carcinoma Metaplastic carcinomaPoorly differentiated 

carcinoma with central 

acellular zones

MORPHOLOGICAL AND IMMUNOHISTOCHEMICAL 

HETEROGENEITY OF BREAST CARCINOMAS WITH 

BASAL-LIKE PHENOTYPE

VIMENTIN, P-CADHERIN, EGFR, CK5/6, FASCIN

p63, CD10, OSTEONECTIN, SMA, CALPONIN, H-CALDESMON



J Clin Invest 2011













Ann Oncol 2012

A panel of breast cancer and/or gene expression profiling experts 

evaluated the analytical validity, clinical validity and clinical utility of two 

approaches for molecular  subtyping of breast cancer: the prediction 

analysis of microarray (PAM)50 assay and an  immunohistochemical (IHC) 

surrogate panel including  oestrogen receptor (ER), HER2 and Ki67.





•The majority of the working group members found the available evidence on 

the analytical validity, clinical validity and clinical utility of ER/HER2 to be 

convincing.

•The panel found the currently available evidence on the analytical validity 

and clinical utility of Ki67 based on a 14% cut-off and PAM50 to be inadequate. 

•The panel concluded that breast cancer classification into molecular subtypes 

based on the IHC assessment of ER, HER2 and Ki67 with a 14% cut-off and on 

the PAM50 test does not provide sufficiently robust information to modify 

systemic treatment decisions, and recommended the use IHC for ER and HER2 

for the identification of clinically relevant subtypes of breast cancers. 

•Methods for breast cancer classification into molecular subtypes should, 

however, be incorporated into clinical trial design Ann Oncol 2012



Two categories Thre categories

40% Low-risk

60% High-risk

30% Low-risk

45% Intermediate-risk

25% High-risk







IntClust 4 : 17%. ‘CNA-devoid’ subgroup . 

Flat copy number landscape. Included 

both ER-positive and ER-negative cases 

and varied intrinsic subtypes. Favourable 

outcome. A significant proportion of cases 

within this subgroup exhibit extensive 

lymphocytic infiltration

ER+ /ER-/good prognosis

*



IntClust3: 15%.  Low genomic instability . 

Composed predominantly of luminal A 

cases, and was enriched for histotypes 

that typically have good prognosis, 

including invasive lobular and tubular 

carcinomas. 

ER+ (LumA)/ good prognosis

*



IntClust 7. 10%. Lacks the 1q alteration, 

while maintaining the 16p gain/16q loss 

with higher frequencies of 8q 

amplification

IntClust 8. 15%. Characterized by the 

classical 1q gain/16q loss which 

corresponds to a common translocation 

event

ER+ (LumA)/ good prognosis

*
*



IntClust 1. 7%. 17q23/20q cis-acting luminal B 

subgroup, 

IntClust 6. 5%.  8p12 cis-acting luminal 

subgroup  

IntClust 9. 7%. 8q cis-acting/20qamplified 

mixed subgroup

ER+ / intemediate prognosis

*
**



IntClust 2: 3.5%. ER-positive subgroup 

composed of 11q13/14 cis-acting 

luminal tumours. Two separate 

amplicons at 11q13/14, one at CCND1 

(11q13.3) and a separate peak from 

1q13.5-11q14.1 centred around PAK1, 

RSF1, C11orf67 and INTS4. Poor 

prognosis.

ER+ (Lum A/B)/poor prognosis)

*



IntClust 5:  10%. The ERBB2-amplified cancers 

composed of HER2-enriched (ERnegative) cases and 

luminal (ER-positive), thus refining the ERBB2 

intrinsic subtype by grouping additional  patients 

that might benefit from targeted therapy.

IntClust 10: 12%. High-genomic instability subgroup. 

The majority of basal-like tumours. Relatively good 

long-term outcomes (after 5 years), and 

characteristic cisacting alterations (5 loss/8q 

gain/10p gain/12p gain). 

*

*

HER2+ /Basal



100 breast cancer:
79 ER+
21 ER-

9%

15%

22%
30%

37%

5%



•Seven of the 40 cancer genes (TP53, PIK3CA, ERBB2, MYC, 

FGFR1/ZNF703, GATA3 and CCND1) were mutated in more than 10% 

of cases. Collectively these contributed 58% of driver mutations

•Therefore, 33 mutated cancer genes, each contributing relatively

infrequently, were responsible for the remaining 42% of driving 

genetic events. 

•73 different combinations of mutated cancer genes. Thus, most 

breast cancers differed from all others. This assessment of the 

genetic diversity of breast cancer is probably conservative because, 

for several reasons, it underestimates the number of mutated cancer 

genes in each case.



825 tumores; > 400 tumores por plataforma (secuenciación, mRNA, miRNA, metilación;  RPPA)







Mutual exclusivity modules in cancer (MEMo) analysis



Mutual exclusivity modules in cancer (MEMo) analysis



•Molecular alterations of special histological types can be 

used for diagnosis. 

•Breast cancer classification into molecular subtypes based 

on the IHC and on the PAM50 test does not provide 

sufficiently robust information to modify systemic 

treatment decisions.

•NGS has revealed that most breast cancers differed from 

all others

•The identification of the spectrum of molecular changes in 

individual tumors  might be the basis of “personalized”

therapy.

CONCLUSIONS


