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Talking Points 

• Precision Medicine 

– Personalized – older term – treatments 

developed for an individual 

– Precision – focus on which approaches, 

genetic, environmental, will be more effective 

for individuals 

• Big Data 

• Observations 
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The President’s Council of Advisors on Science 

and Technology noted that personalized medicine 

“refers to the tailoring of medical treatment to the 

individual characteristics of each patient. It does 

not literally mean the creation of drugs or medical 

devices that are unique to a patient, but rather the 

ability to classify individuals into subpopulations 

that differ in their susceptibility to a particular 

disease or their response to a specific treatment. 

Preventive or therapeutic interventions can then 

be concentrated on those who will benefit, sparing 

expense and side effects for those who will not.” 
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What is Big Data? 

The term 'Big Data' is meant to capture the opportunities and challenges 

facing all biomedical researchers in accessing, managing, analyzing, and 

integrating datasets of diverse data types [e.g., imaging, phenotypic, 

molecular (including various '–omics'), exposure, health, behavioral, and 

the many other types of biological and biomedical and behavioral data] that 

are increasingly larger, more diverse, and more complex, and that exceed 

the abilities of currently used approaches to manage and analyze 

effectively. Big Data emanate from three sources: (1) a small number of 

groups that produce very large amounts of data, usually as part of projects 

specifically funded to produce important resources for use by the entire 

research community; (2) individual investigators who produce large 

datasets, often empowered by the use of readily available new 

technologies; and (3) an even greater number of sources that each produce 

small datasets (e.g. research data or clinical data in electronic health 

records) whose value can be amplified by aggregating or integrating them 

with other data.  
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Diagnostic Yield <5 years  

Neurological – 30.4% 

Neurological + other – 26.1% 

Nonneurological – 24.4% 

 

Some Findings 

BRCA 2 – 9 

BRCA 1 – 5 

AF/Long QT – 5 

Marfan/MVP - 4 
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Precision Medicine 
• Remains focused on genes 

– Pharmacogenomics  

– Genetics (biology) of cancer 

• Potential advances in nutritional research 

• Genes that suggest behavior change will be less valuable 

• Will it be used to improve the effectiveness of an already successful 

drug or used to create success of a failed drug 

• Ultimately are clinical trials necessary to assess the effectiveness of 

personalized medicine or are observational data sufficient 

• Does cost and value matter – clinical (as determined by patients) vs 

statistical significance vs cost to society – more knowledge may no 

longer be sufficient 
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Big Data 

• Few examples because of lack of clear definition 

• NIH now “vested” in BIG data 

• Potentially unrealized value but data are siloed  

• Utilization is largely observational (exception is Mendelian 

randomization, JAMA, Smith et al, 2014) so causality limited 

• Recall the inability to highlight travel history in US, sadly 

EHRs are static and not dynamic systems 
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Mission Statement 

The ability to harvest the wealth of information contained in biomedical Big Data will 

advance our understanding of human health and disease; however, lack of appropriate 

tools, poor data accessibility, and insufficient training, are major impediments to rapid 

translational impact. To meet this challenge, the National Institutes of Health (NIH) 

launched the Big Data to Knowledge (BD2K) initiative in 2012.  

 

BD2K is a trans-NIH initiative established to enable biomedical research as a digital 

research enterprise, to facilitate discovery and support new knowledge, and to maximize 

community engagement.  

 

The BD2K initiative addresses four major aims that, in combination, are meant to enhance 

the utility of biomedical Big Data:   

   

To facilitate broad use of biomedical digital assets by making them discoverable, 

accessible, and citable. 

To conduct research and develop the methods, software, and tools needed to analyze 

biomedical Big Data. 

To enhance training in the development and use of methods and tools necessary for 

biomedical Big Data science. 

To support a data ecosystem that accelerates discovery as part of a digital enterprise. 
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Patient-Centered Information Commons 

Harvard University Medical School 

PI: Isaac S. Kohane  

Grant Number: 1U54HG007963-01 

  

Investigators at the Patient-Centered Information Commons will 

develop systems to combine genetic, environmental, imaging, 

behavioral, and clinical data on individual patients from multiple 

sources into integrated sets.  Computing across thousands of such 

individuals, will enable more accurate classification of individual 

disease or disease risk, and facilitate greater precision in patient 

disease prevention and treatment strategies. 

- See more at: 

http://bd2k.nih.gov/FY14/COE/COE.html#sthash.uJ9E205X.dpuf 

http://projectreporter.nih.gov/project_info_description.cfm?aid=8932074&icde=22003322
http://projectreporter.nih.gov/project_info_description.cfm?aid=8932074&icde=22003322
http://projectreporter.nih.gov/project_info_description.cfm?aid=8932074&icde=22003322
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Precision Medicine & Big Data 

• They are fraternal twins 

• Much promised – perhaps too much 

• Clinical trials remain important 

• Data remain siloed within healthcare (Precision Medicine) 

and from healthcare (Big Data) 
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We tend to overestimate the effect of a 

technology in the short run and 

underestimate the effect in the long run 

- Amara’ Law (Roy Amara – Institute for the Future) 
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