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Disclosure slide 

• I will discuss the use of unlicensed anti-cancer 
agents 
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Outline of the talk 

• Pre-clinical perceptions  

• History of development of targeted treatment 

•  Challenges of personalized medicine today 

• New realities in early clinical trials  

• What next?  
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Preclinical perspectives 

Patel MN, Nat Rev Drug Disc 2013:1:35-50 

Biological space  Chemical space  

Drug like Chemistry Space = 1020 

CAS Registry = 35,289,950 
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History of  development of targeted 
treatment 

 
Have target*  

Have drug 

Have target*  

Don’t have drug 
Don’t have target*  

Have drug 

Don’t have target  

Don’t have drug 

* = target that drives the cancer 
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Have drug and have target* 

Pre-treatment  

Post-treatment  

 Banerji U , Soria  JC Clin Cancer Res 2010, 16:1613-23 

RTK 

RAS 

RAF 

MEK 

ERK 

RO5126766 

PI3K 

AKT 

m-TOR 

S6 

Pre-treatment  

Post-treatment  

 Banerji U , AACR 2013 # LB66 

AZD5363 
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Have a target*-don’t have a drug…yet! 

Tolcher A, De Bono J # 3004 ASCO 2011 
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Don’t have target*-Have drug 

Histone acetylaton  

Pre Rx Post Rx 

Venugopal, Banerji Clin Cancer Res 2013, 19:4262-72 Duvic, M Blood 2007,109:31-9 
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When and where do we measure?  
18FDG PET 

89Zr-Trastuzumab PET 

•Intratumoral heterogeneity in time : Differences in genotype over time 

•Intratumoral heterogeneity  in space : Differences in genotype at one given time 

1996 – ER+V, HER2-VE breast cancer  

Surgery FECtamoxifen 

Nov 2004 – Zoladex+anastrozole 

Jan 2007 – HER2+ve disease 

Trastuzumab+docetaxel 

Jan 2009 – Trastuzumab + letrozole 

April 2009 – Lapatinib + capecitabine 

April 2010 – AUY922 

June 2010 – PIK3CA mutation  

 

Gaykema SB, Schroder, Banerji Clin Cancer  Res 2014,15:3945-54 
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How do you interpret the data?  

Ong, M BJC, 2104,11:828-36 

• Is it the driver? 

• Functional ?  

• Context specificity?  

• Depth of sequencing? 

• Allele frequency? 
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Clinical trial design- BASKET TRIALS-non 
single arm  

V600E 

BRAF 

mutation  

Prahallad , Bernards Nature 2012, 483: 100-104  Flaherty K. NEJM 2010 363: 809-19  

melanoma 

thyroid 

NSCLC 

Biliary duct 

Colon 

BRAF inhibitor 
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Clinical trial design- SHIVA- all tumour types- 
randomized 

Le Tourneau, C BJC  2014,111:17-243 
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Clinical trial design-FOCUS 4- tumour type 
specific (CRC)-randomized 
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What next? 

• Attempt to integrate functional 

aspects of genomic data 

• Understand dynamic 

biological changes to suggest 

intelligent combinations or 

sequences 

• Be smart, cant solve this by 

brute force 
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Future of cancer 
treatment 

Al-Lazikani, Banerji, Workman  

Nature Biotech 2012, 30:672-692  

• Interrogate  more biological and 
chemical space to discover new 
anticancer  drugs 

• Biological basis of drivers of cancer 
and mechanisms of clinical 
resistance will be better 
understood 

• Longitudinal assessment of 
biomarkers will change clinical trial 
design  

• Drug combinations will be critically 
important 
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