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Learning Objectives

After participating in this session, the learner should be better able to leverage 

the Centralized Interactive Phenomics Resource (CIPHER) platform for 

electronic health records (EHR) based phenotyping by 

• searching the library for phenotype definitions, 

• contributing phenotypes, and 

• browsing connected data visualization tools.
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EHRs are a rich resource for clinical 
research and healthcare operations
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Heart 

failure

Weber JAMA 2014

Phenotyping

Diabetes

PTSD

• Code curation

• Machine learning

• Other approaches



Phenotype development has its challenges
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Institutional 

knowledge

Clinical 

expertise

System specific 

data variability

Computing 

resources



Phenotype libraries allow reuse of existing 
definitions 
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Benefits

• Reuse existing 

definitions

• Evaluate portability

• Save time and 

expedite reusability



There are opportunities for improvement 
and enhancement
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Challenges

• Targeted user 

community

• Focused scope

• Metadata captured

• User features and 

capabilities



CIPHER: A public phenotype library 
developed in the VA by phenomics experts
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Development Aims

• CIPHER metadata 

standard

• Scale content 

management 

• Navigation and search

• Integrated visualization 

tools

• Health system agnostic



CIPHER’s phenotype metadata standard

9AMIA 2023 Annual Symposium  |   amia.org

Honerlaw JAMIA 2023

Attachments
Tables, figures, slides, etc.

Free Text
Semi-controlled Authority

Empirical Value
Standard Vocabulary

Other

Legend

Phenotype Name

Phenotype Description
Phenotype purpose and aims 
(E.g., to maximize sensitivity)

Publication / 
Acknowledgment

Code Samples
Programming code or code 

repository link

Population
Population used to develop 

algorithm

Lab Units / Values

Algorithm Validation / 
Performance Metrics

Sensitivity, specificity, etc.

Algorithm Creation DateAuthors / Contacts

Data Sources
Data source used to generate 

the phenotype

Role in Analysis
Primary outcome/exposure, 
inclusion requirement, etc.

Data Classifications
Disease, demographics, 

laboratory test, etc.

Related Disease Domain
Cardiovascular, dermatology, 

genitourinary, etc.

Methods Used
Rules based, machine 

learning, etc.

Keywords
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CIPHER website components
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1. Phenotype knowledgebase

2. Phenotype collection workflow

3. Data visualization tools



Searchable database of phenotype articles 
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1. Phenotype knowledgebase

2. Phenotype collection workflow

3. Data visualization tools

✓ CIPHER standard

✓ Unique phenotype 

article identifier

✓ Complex searching 

✓ Change control



Standardized collection of phenotype 
metadata
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1. Phenotype knowledgebase

2. Phenotype collection workflow

3. Data visualization tools

✓ Validation against 

standard vocabularies

✓ CIPHER review

✓ Populate into 

knowledgebase



Tools connected to phenotype definition 
knowledgebase

13AMIA 2023 Annual Symposium  |   amia.org

1. Phenotype knowledgebase

2. Phenotype collection workflow

3. Data visualization tools

✓ ICD Hierarchy: View 

code mappings

✓ KESER: Aid phenotype 

development

✓ Link to knowledgebase

Hong NPJ Digit Med 2021



CIPHER demonstration
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https://phenomics.va.ornl.gov/

https://phenomics.va.ornl.gov/


CIPHER’s user base continues to grow
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Current Users

Total Phenotypes 4,200+

Published 3,900+

Future Collaborations



Strengths and limitations of CIPHER
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Strengths • Standard metadata collection

• Healthcare system agnostic

• Validation of standard vocabularies

• Integrated data visualization tools

• Structure is designed for expansion

Limitations • Licensed data elements may have 

restrictions (UMLS)

• No linkage to patient level data



Future directions and next steps
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Future directions • Expand database content

• Integrate additional tools

• Expand partners and contributors

• Collect user feedback

How you can use 

CIPHER

• Browse phenotypes and tools

• Contribute phenotypes and tools

• Share user feedback and ideas
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Thank you!
Email me at: 

Jacqueline.Honerlaw@va.gov

https://phenomics.va.ornl.gov/

https://phenomics.va.ornl.gov/


Search for a phenotype definition
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Search for a phenotype definition
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Review definition: Basic information
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Review definition: Algorithm overview
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Review definition: Algorithm components
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Review definition: Validation & additional 
information
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Contributing phenotypes
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Contributing phenotypes
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Contributing phenotypes
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Contributing phenotypes
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Contributing phenotypes
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Contributing phenotypes
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Visualization tools: KESER
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Visualization tools: KESER
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Visualization tools: KESER
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Visualization tools: ICD Hierarchy
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Visualization tools: ICD Hierarchy
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Visualization tools: ICD Hierarchy
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Guidelines for using CIPHER
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