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Case Study 1 - Imprecision at Scale
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Case Study 2: Drug development



© Boston Children’s Hospital 2017

Case Study 3 - Genomic medicine
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Case Study 4 - Image recognition
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Case Study 5 - Predictive diagnostics 

Domestic Violence

BMJ
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Case Study 5b - Predicting suicidal behavior

45% Sens, 95% spec, 3-4 years in advance 

Am J Psychiatry
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Case Study 6 - Adding context

Annals of Internal Med
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Virginia 2011
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Earthquake detection, continued
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Searching for quakes
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Combining information from multiple data sources real-time 
monitoring becomes more accurate and robust. 

Our methods perform better than now-discontinued Google Flu 
Trends tool

repared by Mauricio Santillana
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Weber,  
Mandl, 
Kohane 
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Predictive Medicine: Domestic Violence

BMJ

High Impact Paper!!  

Impact on 
practice?

Nada 
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Turns out it matters
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• Precision requires computation. 

• Computation requires data. A lot of data.

• Researchers struggle to amass the data they need.

• Clinicians have very little data at their fingertips when 
treating patients.

• Public health data assets are not well-integrated into the 
point of care

• A new class of patient/parent leaders and scientists are at 
the forefront of understanding these needs and are 
breaking down the barriers.
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DATA ARE NOT 
INTEROPERABLE
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Hype Curve and HIT

• $48B US investment in 
HIT

• >$2B at Partners

• >$0.5T total
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Point of care is a walled garden
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Designing the app store for health
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Can EMRs behave like 
iPhones or Androids in 
that innovators readily 

create and widely 
distribute 

SUBSTITUTABLE apps 
across thousands of 

installs?

‘API’
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18.12 Issue
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State-of-the-art ???
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1 Design + 1 Developer + 1 Week
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1 SMART app in 3 SMART systems
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SMART
BP Centiles App

Running on 
Cerner
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Personalization of Therapy
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Big Data Mashups:
e.g., Personalized Medicine 

• Linkage to external 
decision support 
services

• Pharmacogenomi
c rule sets

• Decision support 
for doctors
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Precision Medicine App
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CDS Hooks
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Decision support integration
e.g., immunization forecasting
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Vital Statistics
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http://apps.smarthealthit.org:
The US Official App Store for Health
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Perfect Storm for SMART Adoption
• EHR Vendors have implemented the SMART API 

• Health systems standardizing on SMART 

• MU3 Policy requiring API for patients

• Vendor implementation of S4S—patient access

• ONC/CMS Imprimatur and $ for Gallery

• CDS Hooks Decision Support in Argonaut Process for 
implementation in EMRs

• SMART Genomics (PMI)
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21st Century Cures Act

Real World Data
(a) IN GENERAL.—The Secretary shall establish a program to evaluate the 
potential use of real world evidence—

“(1) to help to support the approval of a new indication for a drug approved 
under section 505(c); and

“(2) to help to support or satisfy postapproval study requirements.

“(b) REAL WORLD EVIDENCE DEFINED.—In this section, the term ‘real world 
evidence’ means data regarding the usage, or the potential benefits or risks, 
of a drug derived from sources other than randomized clinical trials.
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Public Health Opportunities

• Implementing guidelines as point of care decision 
support

• Capturing data at the point of care (case reporting)

• Exposing geographically-based data resources

• Contextualizing a patient’s information with large 
datasets
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Establish your independent research program at 
Harvard and Boston Children’s

Harvard Medical 
School Postdoc, 

Instructor, Assistant, 
or Associate Professor

Computational 
Health Informatics 

Program
@mandl

www.chip.org
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