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1907: First Mayo Clinic Medical Record1907: First Mayo Clinic Medical Record
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1910:  Mabel Root

• Card catalog
• 5 x 8 inch index cards
• Summary for research



Biomedical Informatics

Plummer-Root Original Six Wooden Medical 
Record Cabinets
Plummer-Root Original Six Wooden Medical 
Record Cabinets
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Mayo: A Century-Long Tradition of 
Studying Patient Outcomes 

Demographics
Diagnoses
Procedures
Narratives
Laboratories 
Pathology…

High-Volume
Data Storage
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Semantic
Organization
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SHARP: Area 4: Secondary Use of EHR Data
A $15M National Consortium 

• 14 academic and industry partners
• Develop tools and resources that influence and 

extend secondary uses of clinical data
• Cross-integrated suite of project and products

• Clinical Data Normalization 
• Natural Language Processing (NLP)
• Phenotyping (cohorts and eligibility)
• Common pipeline tooling (UIMA) and scaling
• Data Quality (metrics, missing value management)
• Evaluation Framework (population networks)
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Vision
• To assemble a federated informatics research community 

committed to open-source resources that can industrially 
scale to address barriers to the broad-based, facile, and 
ethical use of EHR data for secondary purposes

• To create, evaluate, and refine informatics artifacts that 
advance the capacity to efficiently leverage EHR data to 
improve care, generate new knowledge, and address 
population needs

• To make these artifacts available to the community of 
secondary EHR data users, manifest as open-source tools, 
services, and scalable software

• To partner with industry developers who can make these 
resources available with commercial deployment and support. 
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Themes & Projects
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The bookends - Projects 1&6
Data Normalization & Evaluation

Christopher G. Chute
Stan Huff, Intermountain Healthcare



Biomedical Informatics

Overview
• Build generalizable data normalization pipeline 
• Establish a globally available resource for 

health terminologies and value sets 
• Establish and expand modular library of 

normalization algorithms
• Iteratively test normalization pipelines, including 

NLP where appropriate, against normalized 
forms, and tabulate discordance.

• Use cohort identification algorithms in both EMR 
data and EDW data. (normalize against CEMs)
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Clinical Element Models

© Mayo Clinic College of Medicine 2010 15



Biomedical Informatics

Project 2
Clinical Natural Language Processing 

(cNLP)

Dr. Guergana Savova
Harvard Childrens’ Hospital
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J Am Med Inform Assoc. 2010 Sep-Oct;17(5):507-13.
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Project 3
High throughput Phenotyping (HTP)

Dr. Jyoti Pathak
Mayo Clinic
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Phenotypes – Overload of term

• Originally for research cohorts from EMRs
• Obvious extension to clinical trial eligibility
• Note relevance to quality metrics 

• Numerator and denominator constitute phenotypes
• Clinical decision support

• Trigger criteria

© Mayo Clinic College of Medicine 2010 19
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Project 4
Infrastructure & Scalability

Calvin Beebe, Mayo Clinic, IT
Marshal Schor, IBM, Watson Labs
Jeff Ferraro, Group Health, Seattle 



Biomedical Informatics

UIMA is the “Jeopardy” engine framework

• http://www.jeopardy.com/minisites/watson/
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UIMA at Mayo

• Mayo was the Alpha user of UIMA in 2003
• Foundation of Natural Language Processing

• Mayo convinced IBM to make UIMA open-
source

• Continued major use of UIMA within informatics
• Anchoring framework for SHARP
• Target of Regenstrief HOSS transform
• Proposed as translation engine for Beacon

© 2009 Mayo Clinic 22
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17 Beacon Communities

Extend advanced health IT &
exchange infrastructure

Leverage data to inform specific 
delivery system & payment 

strategies

Demonstrate a vision 
of the future where:

 Hospitals, clinicians, 
& patients are 
meaningful users of 
health IT

 Communities achieve 
measurable & 
sustainable 
improvements in 
health care quality, 
safety, efficiency, and 
population health
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Beacon: $12.3M Healthcare improvement through 
standards-based health information exchange
• 11 SE MN counties; all public health depts, Mayo, 

Winona Health System, Olmsted Medical Center, 
MN Health Information Exchange, Indian Health 
Service, VA, Federal Med Center

• Demonstrate efficacy in childhood asthma & DM
• Implement standards-based data exchange
• National data exchange methods and monitoring
• Comparative effectiveness research
• Invoke 6-sigma and LEAN quality improvement
• Disease metrics, utilization of ER and hospital

© 2009 Mayo Clinic 24
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SE Minnesota Vision:

•Establish SE MN as  “the premier 
population-based laboratory for 
healthcare delivery, best-practices 
discovery, reimbursement 
modeling, clinical quality 
optimization, and translational 
research in the country.”
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SHARP and Beacon Synergies

• High-throughput data normalization and 
phenotyping (SHARP)

• Applied to population laboratory (Beacon)
• Validate on consented sub-samples
• Potential to include ALL patients in population 

area – regardless of provider
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SHARP Contributions to Preservation
EMR Data Normalization

• Syntactic: Transform idiosyncratic data and 
information into canonical standard form

• Meaningful Use Standards
• Clinical Element Models

• Semantic: Annotate named entities
• Documented and versioned value sets 
• Derived from or mapped to standard terminologies 

• Consequence of preparation for secondary use 
enhances interpretability into the future
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SHARP Area 4: More information…

http://informatics.mayo.edu/sharp
http://sharpn.org
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http://informatics.mayo.edu/beacon 
http://semnbeacon.com/


