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Triple Negative Breast Cancers 

L. Carey et al, Nat Rev Clin Oncol 2010 

primary TNBCs are still treated 
as if they were a single disease entity,  

yet it is clear they do not behave 
as a single entity in response to current therapies 



    

 A novel molecular stratification of breast cancer 
derived from the impact  

of somatic Copy Number Aberrations (CNAs) 
on the transcriptome 



Nature 2012 

“… treatment-naïve TNBCs display a complete spectrum of mutational 
and clonal evolution…  

…understanding the biology and therapeutic responses of patients with 
TNBC will require the determination of individual tumour clonal 
genotypes.” 



Options and opportunities in TNBC 

• New targets in cancer cells 

• The role of stroma components 

• New drugs 

• Predictive markers 

 

 

 

MJ Lee et al, Cell 2012 

• Improved use of what we already have … 

 

 



Neoadjuvant treatment as ideal tool to 

study/predict therapeutic benefit or failure 

Kaufmann M, et al. J Clin Oncol 2003;21:2600–8 

Before During After 

Diagnosis PST Surgery Follow-up 

Core biopsy (Core biopsy) Surgical biopsy 

Assessment using 

IHC, FISH, DNA arrays, RNA arrays, proteomics Verification 

Predictive 

biomarkers 

(Response 

biomarkers) 

Resistance 

biomarkers 



Triple negative breast cancer and neoadjuvant 

chemotherapy – can we increase pCR rates? 

Liedtke et al. JCO 26:1275, 2008 

Strong prognostic value of pCR 



• Efficacy of combination treatments depends on drug order and timing 

• Rewiring of signaling networks by drugs can provide therapeutic benefit 

• Sustained EGFR inhibition sensitizes TNBC cells to DNA damage 

• EGFR activity, but not EGFR expression, is a marker of response to this 
treatment 



• Efficacy of combination treatments depends on drug order and timing 

• Rewiring of signaling networks by drugs can provide therapeutic benefit 

• Sustained EGFR inhibition sensitizes TNBC cells to DNA damage 

• EGFR activity, but not EGFR expression, is a marker of response to this 
treatment 



Staggered treatment  

with RTKi & DNA-damaging chemotherapy 

MJ Lee et al, Cell 2012 



Triple negative breast cancer and neoadjuvant 

chemotherapy – can we predict pCR ? 

Liedtke et al. JCO 26:1275, 2008 

Strong prognostic value of pCR 



Decision algorithm used in genomic test 

to predict “clinical benefit”   

Sensitivity was predicted using 

a combination of signatures for 

(1) sensitivity to 

endocrine therapy 

(2) chemoresistance 

(3) chemosensitivity 

Only HER2- tumors were 

included 

Different predictive signatures 

for resistance and response to 

preoperative chemotherapy 

(stratified according to ER 

status) were developed 

 

Hatzis C JAMA 2011 



Prediction of “sensitivity” holds in in a 

validation cohort 

• Patients predicted as “treatment sensitive” according to the algorithm had 

better DRFS in both ER+ and ER- tumors   

Hatzis C JAMA 2011 



Outocome of patients predicted as “sensitive” 

is as good as for patients achieving pCR 

Hatzis C JAMA 2011 



Triple negative breast cancer and neoadjuvant 

chemotherapy – the residual tumor 

Liedtke et al. JCO 26:1275, 2008 



Neoadjuvant treatment as ideal tool to study 

therapeutic failure 

Kaufmann M, et al. J Clin Oncol 2003;21:2600–8 

Before During After 

Diagnosis PST Surgery Follow-up 

Core biopsy (Core biopsy) Surgical biopsy 

Assessment using 

IHC, FISH, DNA arrays, RNA arrays, proteomics Verification 

Predictive 

biomarkers 

(Response 

biomarkers) 

Resistance 

biomarkers 



Residual disease after neoadjuvant 

therapy = micro-metastasis 

Primary Tumor Bulk 

CHEMO SURGERY 

Residual disease Micro-metastasis 

Recurrence 

The molecular profile of cancer cells remaining after ‘selection’ 

with neoadjuvant therapy may serve as a proxy for the 

alterations present in clinically-silent, drug-resistant 

micrometastases destined to recur 
                                                                C. Arteaga 





Post-neoadjuvant chemotherapy (NAC) 

and clinical subtype 

• Ki67 IHC performed 
in 49 residual breast 
tumors after NAC 

• Post-NAC Ki67 
differed significantly 
among clinical 
subtypes 



High Ki67 and basal-like gene expression in residual tumors 

after NAC correlate with loss of DUSP4 MAPK phosphatase 

Balko et al. Nat Med , 2012 



TP53 is universally lost High rates of MYC and MCL1 
amplifications PIK3CA mutations overlap 

with HER2 gains 

Other diverse 
amplifications in RTKs 

and members of 
PIK3CA/AKT, MAPK and 

cell cycle pathways 

BRCA1/2 DNA repair 
aberrations 

Diverse oncogenic alterations in TNBCs after 

neoadjuvant chemotherapy 

n=81 

Balko and Arteaga, Unpublished 



Conclusion 

• Heterogeneity is the challenging hallmark of TNBC 

• Continuous progress in the understanding the molecular pathology 

of TNBC is leading to identification of new drugs (RTKs, 

intracellular signaling, immunotherapy…) 

• The neoadjuvant approach 

– is an ideal tool to test new ideas and hypotheses (triage….) 

– has great promise for allowing individual tailoring of treatments 

– allows for the early characterization of disease destined to relapse and 

for the identification of new treatments for metastases 

 


