
Northwestern University Feinberg School of Medicine 

Triple-Negative Breast Cancer 

William J. Gradishar MD 

Betsy Bramsen Professor of Breast Oncology 

Director, Maggie Daley Center for Women’s Cancer Care 

Tokyo, 2012 



Search of Clinical Trials.Gov Using Search Term 
“Triple Negative Breast Cancer”  

(accessed 10/25/12) 
• Number of trials 

– 105 active trials  (51 specific for TNBC), 15 phase III trials 
• Selected adjuvant phase III trials 

– BEATRICE (N=2581) - adjuvant chemotherapy +/- bevacizumab 
– TITAN (N=1800) - AC → weekly paclitaxel x 12 vs. ixabepilone x 4 
– PACS08 (N=2500) - FEC100  x 3 → docetaxel x 3 vs. ixabepilone x 3 
– Spanish Breast Cancer Group (N=876) – AC-T +/- capecitabine 
– China (N=520) – FEC → docetaxel vs. doc/capecitabine→  capecitabine + EC 
– China (N=600) – AC-T +/- capecitabine 
– China (N= 500 ) – Docetaxel/carbo vs. EC→docetaxel 

• Neoadjuvant trials 
– C40603 (400): Paclitaxel (+/-carbopatin) → AC (+/- bevacizumab) 
– Neo-TN (N=270) – AC→docetaxel/capecitabine vs. high-dose alkylators 
– GeparSixto (N=600) – AC-taxane +/- carboplatin 
– China (N=600) – TAC vs. TC 

• Metastatic trials 
– China (N=232) – Gemcitabine/cisplatin vs. gem/paclitaxel 
– UK (N=400) – Carboplatin vs. docetaxel 



Search of Clinical Trials.Gov Using Search Term 
 “Triple Negative Breast Cancer”  - Novel Agents  

(accessed 10/25/12) 

• Met inhibitor: ARQ197, Onartuzumab (Metmab), foretinib 
• PI3K and/or inhibitor: BKM 120, temsirolimus (+neratinib) 
• HDAC inhibitors: entinostat, vorinosat 
• Demethylating agents: azacitidine (+entinostat) 
• PARP inhibitors: ABT-888, E7449 
• Angiogenesis inhibitor: cediranib (+olaparib), ramicurumab, IMC18F1, foretenib, sorefenib 
• Hsp90 Inhibitors: ganetespib  
• Aurora kinase inihbitors: ENMD 2076 
• EGF inhibitorsR: erlotinib (+metformin,), apatanib 
• MEK inhibitors: GSK1120212 
• Wnt innibitor: LGK974 
• CDK inihbitor: Dinaciclib, P276-00 
• FMS-Kit inihbitor: PLX3397  
• Aptoptosis inducer: LCL161 (deactivating inhibitor of apoptosis proteins (IAPs),  
• Immunotherapy: MUC1 vaccine, adoptive cellular therapy (DC-CIK) 
• Cytotoxics: SN38 -NK012, AEZS-108 (LHRH-dox) 
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Triple-Negative Disease Compared with Other 
Phenotypes in the California Cancer Registry Study 

Bauer et al. Cancer 2007: 109; 721 

• Population-based study 
–  6370 with “triple-negative” disease compared with 

44,704 “other” cases (12% of all cases) 
• Findings – more likely to be associated with 

– Younger age (<40): OR 1.53 
– Non-Hispanic black (OR 1.77) or Hispanic (OR 1.23 
– Higher grade (72% grade 3) 
– Poorer 5 year RFI irrespective of stage 

• TNBC: 76% (similar to 76% for HER2-Pos) 
• HR-Pos, HER2-Neg: 94% 



Characteristics of Triple Negative Breast Cancer 

• Usually poor histologic grade 
 

• Presents with larger tumor size but less commonly associated 
with nodal metastases 
 

• Commonly associated with BRCA mutations 
 

• Early relapse (< 5 years of diagnosis) 
 

• Relapse in visceral sites and CNS 
 

• Usually basal genotype in gene expression profiling 
6 



Lin et al. Cancer 2012  
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Breast Cancer: Subtypes Reflect  
Intertumor Genomic Complexity 

Genome-wide Circos plots  
of somatic rearrangements 

Stephens, PJ et al. Nature 462:1005-12, 2009. 



Vanderbilt TNBC Subtypes 
Six TNBC Subtypes  • Analyzed gene expression 

profiles from 21 breast cancer 
data sets (587 cases of TNBC 
filtered by ER, PR, HER2 
mRNA expression) 

 

• Identified 6 TNBC subtypes by 
cluster analysis displaying 
unique gene expression and 
ontologies 

 

• Identified breast cancer cell 
lines representative of each 
subtype 
 Lehmann BD, et al. Journal of Clinical Investigation, 2011 

Adapted from Lehmann et al; excludes 62 unclassified cases 



Vanderbilt TNBC Subtypes 
Basal-like 1 (BL1): Cell-cycle, proliferation and 
DNA damage response genes 

Basal-like 2 (BL2): Growth factor signaling  (EGF, 
MET, Wnt/β-catenin, IGF1R) 

Immunomodulatory (IM): Immune cell & cytokine 
signaling (overlap with medullary signature) 

Mesenchymal (M): Cell motility and differentiation 
(Wnt, ALK, TGF-β)  

Mesenchymal stem-like (MSL): Similar to M, but 
increased growth factors signaling, low 
proliferation, enrichment of stem cell genes 

Luminal androgen receptor (LAR): Enriched in 
hormonally-regulated pathways, androgen 
receptor signaling. Displays luminal expression 
patterns (molecular apocrine carcinomas)  

Copyright © 2011, American Society for Clinical Investigation 
Lehmann BD, et al. Journal of 
Clinical Investigation, 2011 



Intrinsic subtype distribution among 
Vanderbilt TNBC subtypes 

Lehmann BD, et al. Journal of Clinical Investigation, 2011 
 
 
Copyright © 2011, American Society for Clinical Investigation 

“Intrinsic” 
Subtypes 
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BRCA1-Deficient Cells are 
Hypersensitive to Cisplatin 

● BRCA1 deficient cells have 
defect in DNA DS repair 
 

● BRCA1 deficient cells were 
more sensitive to cisplatin 
compared to other cell lines 

 

● BRCA1 loss increases 
sensitivity to DNA damaging 
agents like cisplatin 

Tassone P et al. Br J Cancer 2003; 88:1285-1291 

HCC1937, BRCA-deficient cell line 

MCF-7, hormone-sensitive 

MDA-MB230, hormone-insensitive 
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pCR in BRCA1-Associated Breast Cancer 
Receiving Neoadjuvant Chemotherapy 

J Clin Oncol. 2010; 28:375-9. Epub 2009 Dec 14. 
 

● Registry of 6,903 patients  

● 102 BRCA1 founder mutation and received neoadjuvant 
chemotherapy 

● 24 (24%) has a pCR 

– CMF: 1 of 14 (7%) 

– AT (docetaxel): 2 of 25 (8%) 

– AC of FAC: 11 of 51 (22%) 

– Cisplatin: 10 of 12 (83%) 
24 
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Breast pCR Rates after Single Agent Cytotoxic 
Neoadjuvant Therapy in Triple Negative Disease  

Reference Agent No.  pCR 

Garber et al. 
JCO 2009 

Cisplatin 75 mg/m2 
 q 3 wks x 4 
 

22 5 (22%) 

Baselga 
 JCO 2009 

Ixabepilone 100 mg/m2 
q3 wks x 4 

42 11 (26%) 

Martin 
ASCO 2010 

Doxorubicin 75 mg/m2 
 q 3wks  x 4 
 
Docetaxel 100 mg/m2  
 q 3 wks x 4  

20 
 
 
28 

2 (10%) 
 
 
8 (27%) 
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Proposed Phase II-III ECOG  
Neoadjuvant Trial in TNBC 

Study Chair: Melinda Telli, MD 
 

Candidate of 
Neoadjuvant 

Chemotherapy 

Randomize/Stratify  
 - HRD Assay 

 - BRCA Mutation Status 

Sequential AC-weekly 
paclitaxel Carboplatin plus gemcitabine 
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Biological Agents 
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E2100: Weekly paclitaxel alone or plus bevacizumab as first-line 
therapy for metastatic breast cancer – outcomes by ER/PR expression 

 P P+B 
All  17% 34% 

Measurable  
(79%) 

17% 41% 

 P P+B 
All  23%  37% 

Measurable 
(46%) 

30% 51% 

ER/PR Negative  

ER and/or PR Positive  
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Randomized Trials of Cetuximab in  
Triple Negative Metastatic Breast Cancer  

Author No. Treatment Arms ORR Median 
PFS 

Carey et al 
  TBCRC001 

102 Cetuximab  Cet/carbo 
Carboplatin + cetuximab 
  

6% 
17% 

1.4 mo. 
2.1 mo. 

Baselga et al 
  BALI-1 
 

173 Cisplatin 
Cisplatin + cetuximab 

10% 
20% 

1.5 mo. 
3.7 mo. 
(p=0.03)  

O’Shaugnessy et al  
   

154 Irinotecan + carbo cetuximab 
Irinotecan + carbo + cetuximab 

28% 
33% 

4.5 mo. 
4.7 mo. 

Carey et al. J Clin Onc 2012; 30: 2615-2623 
Baselga et al. Proc SABCS 2010;Abstract PD01-01 
O’Shaughnessy et al. Proc SABCS 2008; Abstract 308. 
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