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• < 14% ?? 
• >= 20% ?? 
• local laboratory specific cut- point ?? 





St. Gallen 2013 

Ki-67: guidelines and quality assurance programs  



Ki67 

whole section has HIGHER SCORE than core biopsy 



Ki67 

- Edge vs Central ? 
- Hot spots vs area without hot spots ? 
- All areas ? 

Controversial: 
currently average score across the section 



Ki67 

 
                                                                                                              

average score across the section 



Ki67 

Raccomandazioni AIOM-SIAPEC-IAP Catania 2010 



Ki67 



St Gallen 2011 



ER 
HER2  
Ki67 (14% cut-off) 

PAM50 

Molecular subtypes of BC 

IHC GEP 





BC classification into molecular subtypes based on 
the IHC assessment of ER, HER2 and ki67 with a 
14% cut-off and on PAM50 test does not provide  
sufficiently robust information to modify systemic 
treatment decisions. 
 
 
The use of IHC for ER and HER2 for the identification 
of clinical relevant subtypes of BC is recommended. 
 
Currently tumor size, nodal status, histological grade, 
ER, PR, HER2 status remain the current “gold standard”   
for systemic theraphy decision making. 



                                TNBC 
heterogeneities in the nomenclature and classification 

• histologic subtypes 
 

• presence of biomarkers 
 

• gene signatures 
 

• BRCA1 mutation 
 

• there is significant overlap 
between these categories; 
TN is a heterogeneous entity 
with 70% of basal-like 



Distribution of the intrinsic molecular and pathology-based subtypes within triple-negative 
and basal-like tumors  

Prat A et al. The Oncologist 2013;18:123-133 
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                     TN and BL are not synonymous terms 
                            20%-30% of discordance rate: 
  not all TN are BL tumors by GEP and not all BL by GEP are TN 



       Proposed algorithm of stratification of triple-negative tumors 
 

   (using GEP or IHC for EGFR, basal CKs) 

Prat A et al. The Oncologist 2013;18:123-133 

EGFR: epidermal growth factor receptor 
PARP: poly (ADP-ribose) polymerase 



  Gene expression profiles from 21 BC data sets 
                                 597 TNBC 
                         6 TNBC subtypes 
                    genetic heterogeneity 
 
• Basal - like 1 (BL1) 
• Basal - like 2 (BL2) 
• Immunomodulatory (IM) 
• Mesenchimal (M) 
• Mesenchimal stem - like (MSL) 
• Luminal androgen receptor (LAR) 

high levels of genes involved in cell proliferation 
and DNA damage response: antimitotic and 
DNA-damaging agents (cisplatin) 
PARP inibitors in BRCA1/2 mutant tumors 

share similar GEP involving 
TGF-ß, mTOR, Rac1/Rho 
Wnt/ß-catenin, FGFR,PDGFR 
VEGF, PI3K signaling pathways; 
PI3K/mTOR inibitors 

AR gene signature, luminal 
CKs expression; PI3K/mTOR  
patwhay; anti AR therapy   
(PI3K/mTOR inibitors?) 

immune response gene signatures; stromal 
components including immune cell infiltrate?  

2011 
Lehmann BD et al 



                    142 TNBC 
 
 - Morphology: Path Basal 
 - IHC: Core Basal 
 - GEP: PAM50 Basal 
 



geographical necrosis                    pushing edges                   metaplastic tumor 

high mitotic rate, necrosis      lymphoplasmacytic stromal         metaplastic tumor 
apoptotic cells                        infiltration 

Path Basal  



Path Basal 

central fibrosis 

fibrosis/necrosis  

lymphocytic infiltration 



Er, PR, HER2 negative 
EGFR and/or CK5/6 positive 
 
ER, PR, HER2, CK5/6 and EGFR negative  

- ER 
- PR 
- HER2 
- CK5/6 
- CK14 
- EGFR 

Core Basal 



- the definition of basal-like BC based on different methodologies varies significantly 
  and does not identify the same lesions 
 
- the incomplete overlap of cases emphasizes the need for consistent or new 
  approaches to improve precise identification  
 
- the highest risk of death was seen for the Core Basal group (EGFR and basal CKs 
  as biomarkers to predict prognosis?) 
 



•  Ki-67   
 - standardization of assessment in routine clinical settings 

 -  cut-off  

 - role in treatment decisions     
 
  
• Better characterization of TNBC 
 
 

• Consistent identification of basal-like tumor   
 

CONCLUSION 
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