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Basic Facts 
 
 
  

  
• We do not have many good drugs for 

metastatic TNBC (chemotherapy). 

 

• We have many good, although untested, 

therapeutic ideas. 



Where do good ideas come from? 

• Preclinical model systems (e.g. PARP 

inhibitors, chemo drugs). 

 

• Find novel targets through analysis of the 

cancer genome (e.g. trastuzumab, crizotinib, 

imatanib) 



Immune cell presence is prognostic in ER+  highly proliferative and ER- cancers only 

ER+ 

ER- cancers 
ER+ 

Genomic observations with potential therapeutic value 

G Bianchini et al JCO  28(28):4316-4323, 2010 



Genomic observations with potential therapeutic value 

Karn T, et al. Eur J Cancer:doi:10.1016/j.ejca.2011.06.025, 2011. 

Identify bimodally expressed genes in TNBC  

(Wang J et al Cancer Inform 7:199-216, 2009) and test their prognostic value 

These and similar results suggest that augmenting the immune response might 

improve survival for ER- (and high risk ER+) cancers in the adjuvant setting 



G Bianchini et al.  Cancer Res 70:8852, 2010  

Directly testable  

therapeutic hypotheses 

(HER3,-4, FGFR3)  

Potential new drug targets ? 

(TTK, PTK7) 

Kinase expression differences across breast cancer subtypes 



Santarpia et al. Breast Cancer Res Treat (doi:10.1007/s10549-012-2035-3), 2012 

Drugable mutations in breast cancer 



Currently drugable abnormalities are individually rare but collectively effect 

more than 50% of breast cancers  

Pusztai. L. et al  J Clin Oncol 30(15S):670S (#10559), 2012 
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The new challenge 

Way too many good ideas to explore 



Molecular triaging 

Molecular triaging is one approach to rapidly try to identify 

promising drugs for a particular molecularly defined patient 

subset 

tumor 

biopsy 

Arm 1B:  No anomaly 
Arm 1A:  Mutation 1 

Metastatic Breast Cancer 

Arm 2A:  Mutation 2  
Arm 2B:  No anomaly 

Arms 3A:  Amplification 1 

Arm 3B:   No anomaly 

Tx with Drug A   multi-step Phase II trial  
Tx with Drug A   multi-step Phase II trial  

 Tx with Drug B    multi-step Phase II trial  
 Tx with Drug B    multi-step Phase II trial  

Tx with Drug C   multi-step Phase II trial  

Tx with Drug C   multi-step Phase II trial  

Tx with Drugs D, E,F Arms: 4-6 

Molecular 

analysis 

Molecular Analysis of Breast Cancer  

Prior to Investigational Therapy 

(MAP-IT) 

A series of independent Phase I and Phase II trials (with  

early stopping rules for futility) 

 

www.mycancergenome.org 
 

http://www.mycancergenome.org/


Does This approach work? 

 
MDACC 2007-0754, Parallel, multi-arm, 2-step Phase II response marker 

evaluation study for dasatinib 

Day 1  

Day 5-7  

CT-guided 

FNA  

Dasatinib target index high Dasatinib 

 

Src pathway activity high  Dasatinib 

 

BMS predictor score high Dasatinib

  

  

 
 

CLIA lab 

The objective is to assess the PPV of candidate markers and determine if selection of patients by one 
of 3 a priory defined gene signatures will increase clinical benefit rate (OR + SD > 6 months) to 

dasatinib. 

Each arm accrued 10 patients:  

No sufficient clinical benefit in any of the 3 arms to move to next phase 

 

 

The trial worked, these 3-gene signatures do not warrant further study 



Does this approach work? 
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FGF3 amplified 

FGFR1 and/or FGFR2 amplified only 

FGF pathway unamplified 
F Andre et al.. ASCO 2012, Abst #508 

A Multicenter, Open-Label Phase 2 Trial of Dovitinib, an FGFR1 Inhibitor, in FGFR1-Amplified 

and -Nonamplified Metastatic Breast Cancer 



Pusztai. L. et al  J Clin Oncol 30(15S):670S (#10559), 2012 

What is next?  
Rational individual combination of targeted drugs….  



FNA  

Gene expression  

profiling 

CGH analysis 

Mutation profiling 

Integrated analysis of mutation, gene expression and 

copy number changes in individual cases 

(www.NETGOPLOT.org) 
 

Gene Ontology network “skeleton” 

Weiwei Shi & L Pusztai 

http://www.netgoplot.org/


Conclusions 
 
 
  

  

• Molecular markers  are increasingly used in clinical trials as patient 

selection criteria or as an enrichment strategy. 

 

• Due to low marker prevalence (i.e. marker positive status), the most 

expeditious way to accommodate this important research strategy is to 

perform multiple tests at once and use the results to triage patients to 

targeted therapies 

– In-house portfolio 

– www.mycancergenome.org  

 

• One of the most important future challenges is to design tools and 

obtain proof of concept results on how to combine targeted agents to 

match the multiple abnormalities that individual cancers have. 

http://www.mycancergenome.org/
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