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Precision/Personalized Medicine 

 

“And that’s why we’re here today.  Because something called 

precision medicine -- in some cases, people call it 

personalized medicine -- gives us one of the greatest 

opportunities for new medical breakthroughs that we have ever 

seen.”  

 

“And that’s the promise of precision medicine -- delivering the 

right treatments, at the right time, every time to the right 

person.”  (President Obama) 

 





US Moon shot program 
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Recommendations 

• Establish a network for direct patient involvement 

• Create a clinical trials network devoted exclusively to 

immunotherapy 

• Develop ways to overcome resistance to therapy 

• Build a national cancer data ecosystem 

• Intensify research on the major drivers of childhood cancers 

• Minimize cancer treatment’s debilitating side effects 

• Expand use of proven prevention and early detection strategies 

• Mine past patient data to predict future patient outcomes 

• Develop a 3D cancer atlas 

• Develop new cancer technologies 
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How to keep people 

healthy 

Prevent disease 

Detect disease early 

Treat disease effectively 
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Assessing Risk 
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OP-ED CONTRIBUTOR 

My Medical Choice 

By ANGELINA JOLIE 

Published: May 14, 2013 

 

BRCA testing increased 

by 2 – 2.5X. ( Sept 2014. 

Several news reports) 

 

Cancer Susceptibility 
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 Cancer susceptibility genes 

1
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Breast Cancer 
 
BRCA1 
BRCA2  
ATM 
BLM 
CDH1 
CDKN2A 
MUTYH 
MLH1 
NBN 
PALB2 
PRSS1 
and SLX4 

Colon Cancer/Lynch 
syndrome 
 
MLH1 
MLH3 
PMS2 
MSH2 
MSH3 
MSH6 
MUTY 
 
 

NCCN: All CRC patients should be tested for Lynch syndrome 

10% of all cancers are the result of gene predisposition 



Predisposition genes in pediatric cancer 

NEJM 373:2336-2346. 

2015 

“Germline mutations in 

cancer-predisposing 

genes were identified in 

8.5% of the children and 

adolescents with cancer. 

Family history did not 

predict the presence of 

an underlying 

predisposition syndrome 

in most patients.” 

 



114 Cancer Predisposition Genes 
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Rahman Nature 505: 302. 2014  

10% of all cancers are the result of gene predisposition 



Early Detection 
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Mouse Models 

Identify Candidate Biomarkers 

Validate in Human Patients 

Human Pre-diagnostic 

Patients 

Identify Candidate Biomarkers 

Prospective Clinical Trial 

Validate in Human Patients 

Biomarker Discovery Approaches 
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Woman’s Health Initiative 

Established by NIH in 1991 to address cardiovascular 

disease, cancer, and osteoporosis 

Observational study to identify predictors of disease 

Clinical data 

Serum bank 

Pre-diagnostic serum from 100 cases and 120 controls 

Cases were diagnosed with CRC within 18 months 
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1 - Specificity 



Prosense Imaging 



Liquid biopsy 
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Treatment 
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Targeted therapies for all of these genetic alterations are 

approved or in development 

Genetic changes in non-small cell lung cancer 
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CRC: ERBB2 Amplifications (4%) 

ERBB2 

Could benefit from 

Herceptin, a drug 

approved for breast 

cancer 
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ERBB2 amplification in many tumor types 

from cBIO Portal 



Pancreatic cancer 

Witkiewicz et al. Nature Comm. 6: 1-10, 2015  



Mutation burden 
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Outlook 
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Future for Precision Medicine 

• Scientific knowledge about the role of genetics in 

many disease is increasing rapidly 

• This knowledge is leading to development of novel 

drugs and therapies 

• Continued reductions in cost of DNA sequencing is 

making genetic testing more affordable 

• It is likely that genetic/genomic testing will play a 

more important role in cancer drug development and 

patient care 

• New approaches for clinical trials are needed 

 


