
1 
CENTER FOR 

Biomedical Informatics 

Medicine at a Crossroads: 
Informatics Driving Discovery and  

Improving Human Health  

Alexa T. McCray, PhD 

 

alexa_mccray@hms.harvard.edu 
 

 

 
Society of Neurological Surgeons 

June 9, 2013 



2 
CENTER FOR 

Biomedical Informatics 

1990-2003 
Human Genome 
Project 

2004-2010 

2011-2020 

Beyond 2020 

Green ED. Nature 2011; 470(10):203-13 



3 
CENTER FOR 

Biomedical Informatics 

1990-2003 
Human Genome 
Project 

2004-2010 

2011-2020 

Beyond 2020 

Green ED. Nature 2011; 470(10):203-13 

Understanding  
the structure  
of genomes 



4 
CENTER FOR 

Biomedical Informatics 

1990-2003 
Human Genome 
Project 

2004-2010 

2011-2020 

Beyond 2020 

Green ED. Nature 2011; 470(10):203-13 

Understanding  
the biology  
of genomes 

Understanding  
the biology  
of disease 



5 
CENTER FOR 

Biomedical Informatics 

1990-2003 
Human Genome 
Project 

2004-2010 

2011-2020 

Beyond 2020 

Green ED. Nature 2011; 470(10):203-13 

Advancing  
the science  
of medicine 



6 
CENTER FOR 

Biomedical Informatics 

1990-2003 
Human Genome 
Project 

2004-2010 

2011-2020 

Beyond 2020 

Green ED. Nature 2011; 470(10):203-13 

Improving 
the effectiveness 
of healthcare 



7 
CENTER FOR 

Biomedical Informatics 

Green ED. Nature 2011; 470(10):203-13. 

No longer is data generation the major bottleneck, rather 
 

 Computational challenges around  
 

 Data analysis 

 

 Data display 

 

 Data integration 
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An Inflection Point 

“Biomedical research and the practice of medicine, 
separately and together are reaching an inflection 
point: the capacity for description and for collecting 
data, is expanding dramatically, but the efficiency of 
compiling, organizing manipulating these data – and 
extracting true understanding of fundamental 
biological processes, and insights into human health 
and disease, from them – has not kept pace.”  
 

Toward Precision Medicine: Building a knowledge network of biomedical  
research and a new taxonomy of disease. National Research Council, 2011 
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A New Taxonomy of Disease 

“Could it be that something as fundamental as our current system for 

classifying diseases is actually inhibiting progress?” 

Toward Precision Medicine. 

 National Research Council, 2011:10 

Symptomology 
New  

Taxonomic  

Classification 
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(BIG) Data Sources   Public Databases  

Clinical Systems 

Social Networking Sites 

GWAS Data 

Biosensor Data 

Variation in level of  

Structure 

Curation (metadata) 
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Terminologies for  
Curating Biomedical Datasets 
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Integrates > 100 existing biomedical terminologies 

UMLS (Unified Medical Language System)  
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ClinicalTrials.gov 

1997 FDMA 

2004 ICMJE 

2007 FDAAA 
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International Scope 
 
Types of Studies 
  - Interventional Trials 
      - Drug or Biologic 
      - Behavioral 
      - Surgical Procedures 
      - Devices 

- Observational Studies 
- Device Trials 
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Several hundred  
Neurosurgery  
Studies  
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UMLS-driven  
Search 
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17 recruiting 
studies involving 
deep brain 
stimulation 
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Trial Record 
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- Official Title 
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Trial Record (cont.) 
- Resources 
- Primary Outcomes 
- Secondary Outcomes 
- Estimated Enrollment 
- Study Dates 
- Eligibility 
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Trial Record (cont.) 
- Contacts 
- Locations 
- Sponsors  
- More Information 
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Results 

- Participant Flow 
   - Recruitment Details 

    - Pre-Assignment Details 
    - Reporting Groups 
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Results (cont.) 

- Baseline Characteristics 
- Outcome Measures 
- Adverse Events 
- More Information 
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Results (cont.) 

- Adverse Events 
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eMerge Consortium 

http://www.genome.gov/27540473#al-2 

Large-scale 
genomic data 
integrated 
with clinical 
workflow 
through EHR 
systems  
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Sharing Clinical Data 

SHRINE (Shared Health Research Information Network) 

    Query across multiple institutions for research purposes 

    Objectives 

     Increase data set size for analysis and detection of patterns 

    Share routine clinical data – not disease specific 

    Increase pool of individuals for clinical studies 

     Demonstrate cooperation across traditionally competing institutions 

http://catalyst.harvard.edu/services/shrine/ 
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SHRINE Query Interface 

Query: What is the distribution of individuals with pervasive developmental disorders  

across 5 collaborating hospitals?  
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ASSAULT 

URINARY 

INJURY 

PSYCH 

RESP 

GASTRO 

E.N.T. 

DERM 

PAIN 

EYE 

DENTAL 

FEVER/VIRAL 

INJURY RISK:    HIGH 

Bayesian model used 
to predict a patient’s 
risk of receiving a 
future diagnosis of 
abuse, based on the 
patient’s diagnostic 
history.  

Reis et al. BMJ 2009; Sep;339:b3677 

Electronic Health Data  
for Predicting Risk 
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Medicine at a Crossroads 

Petabytes of data are being 

collected 

Data need to be shared 

The data need to be stored, 

processed, filtered, visualized, 

integrated, and interpreted 

Social, legal, ethical, and economic 

issues need to be resolved 


