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Logistics

Please keep your microphone mutedAudio/Video

• Today’s session will be recorded
• Will be posted on the BRICS website: 

https://brics.cit.nih.gov/demo

Recording 

• We encourage your participation today
• Please use the chat for questions & comments. 

The chat will be monitored throughout today’s 
demo.

• There will also be time after each speaker and at 
the end of the demo to ask live questions.

Questions & 
Comments
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Agenda

Speaker(s)TopicTime

Dr. Henry OgoeFHIR Data Element Mapping Tool9:05 AM-9:20 AM

Dr. Olga VovkUMLS in BRICS Data Dictionary - why UMLS?9:20 AM-9:25 AM

Dr. Alexandra BokinskyUMLS Tool – Updates9:25 AM–9:35 AM

Dr. Maria Bagonis AI Search on Data Elements9:35 AM-9:55 AM

Dr. Matthew McAuliffeClosing Remarks9:55 AM-10:00 AM



Biomedical Research Informatics 
Computing System (BRICS) 

FHIR Data Element Mapping Tool

Dr. Henry Ogoe
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BRICS-on-FHIR

FHIR BRICS
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BRICS-on-FHIR: The Big Picture
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US Core Profile – to – BRICS Form Structure

US Core Patient BRICS Patient



Demo



Questions?



Dr. Olga Vovk

BRICS Data Dictionary: 
mapping CDE semantics 
to Unified Medical 
Language System (UMLS) 
concepts
How it helps make BRICS data FAIR 
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BRICS data dictionary is 
built on FAIR principles:

Findability, Accessibility, Interoperability, and Reusability (FAIR) principles

Findable

Accessible

Reusable

iD
Persistent 
Identifiers 

(PIDs) 

Standard 
Communications
protocol

Vocabularies

Metadata have
Multiple 

attributes

Interoperable

Rich metadata

Open, free 
protocol

Vocabularies 
are FAIR

Usage license

Indexed data 
repositories

Authentication,
where necessary

Linked 
metadata

Provenance

PIDs in 
metadata

Metadata is 
always available

Community
standards

• Uses common data 
elements (CDEs) 
to collect data;

• Incorporates 
standard controlled 
vocabularies;

• Allows effectively 
find, query, and 
report data;

• Supports data 
exchange between 
independent 
informatics 
systems.
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• The count of CDEs in BRICS DDs is big (~9,5 K published CDEs in 
FITBIR only) and growing.

• We support different common data models and standards.
• That affects how we manage data dictionaries, including searching, 

curating, creating, and the most important - re-using of CDEs.
• That affects data analysis and data discovery.

The most recent initiative we 
took to make BRICS to comply with 
the latest NIH Policy for Data 
Management and Sharing:
• is adding the option of 

organizing CDEs based on their 
semantics;

• by mapping DE semantics to 
UMLS concepts/CUIs.

Issues common 
for all large CDE 
repositories

UMLS

Advancing FAIR Data Principles 
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Why map CDE semantics 
to UMLS?

UMLS as a terminology source
The Unified Medical Language System (UMLS) Metathesaurus, supported by NLM is a 
large biomedical thesaurus that is organized by concept, or meaning. It links synonymous 
names from over 200 different terminologies and vocabularies. 

• The Unified Medical Language 
System (UMLS) has been a 
critical tool in biomedical and 
health informatics for more than 
30 years. 

• The UMLS brings together 
vocabularies and standards in 
the biomedical field to facilitate 
interoperability among 
different computer systems, 
projects, and applications.
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• Supports 
programmatic analysis 
of the data.

• Makes data stored in a 
BRICS repositories:
• more AI and machine 

learning ready;
• in-line with both FAIR 

principles and the NIH 
Policy for Data 
Management and 
Sharing;

• consistent with NLM’s 
DE efforts supported by 
the NIH CDE 
Governance group.

• Supports data 
discovery.

Annotating CDE semantics 
with UMLS concepts

• Added UMLS coding per CDE, UDE and Permissible Values (3k DEs across BRICS)
• Added the ability to search for CDEs/UDEs by concept name and/or concept identifier

UMLS CUI: C001779
UMLS Concept name: Age

We developed Data Element to UMLS Mapping Tool 
and mapped (across BRICS repositories) ~3K CDEs to 

UMLS concepts



Biomedical Research Informatics 
Computing System (BRICS) 

UMLS Tool Update

Dr. Alexandra Bokinsky
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Data Element to 
UMLS Mapping Tool

FITBIR Data Dictionary: Launch the UMLS Mapping Tool (New!)
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Data Element to 
UMLS Mapping Tool

Search phrase: “traffic accident due to substance abuse”

National Library of Medicine Unified Medical Language System (UMLS)
• Metathesaurus: contains over one million biomedical concepts from over 

100 source vocabularies
• Semantic Network: defines 133 broad categories and fifty-four 

relationships between categories for labeling the biomedical domain

Highlighted result:

Traffic accidents
C0000932
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Data Element to 
UMLS Mapping Tool

Search Data Dictionary by UMLS CUI: C0000932

Traffic accidents
C0000932
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Data Element to 
UMLS Mapping Tool

BRICS Data Discovery: Search by UMLS CUI: C0000932
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Data Element to 
UMLS Mapping Tool

Search phrase: “alcohol consumption”

National Library of Medicine Unified Medical Language System (UMLS)
• Metathesaurus: contains over one million biomedical concepts from over 

100 source vocabularies
• Semantic Network: defines 133 broad categories and fifty-four 

relationships between categories for labeling the biomedical domain

Highlighted result:

Alcohol consumption
C0001948
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Data Element to 
UMLS Mapping Tool

Search Data Dictionary by UMLS CUI: C0001948

Alcohol consumption
C0001948
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Data Element to 
UMLS Mapping Tool

BRICS Data Discovery: Search UMLS by CUI: C0001948
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Data Element to 
UMLS Mapping Tool

Data Element to UMLS Mapping Tool: What’s New?
• Keyword (phrase) search
• Concept Unique Identifier (CUI) search
• Batch Data Element (.csv file)

• User selected search category
• Interactive Visualization of the UMLS Semantic Network



Demo



Questions?



Biomedical Research Informatics 
Computing System (BRICS) 

AI Search for Data Dictionary

Dr. Maria Bagonis
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Avoiding the Data Element (DE) Dictionary 
Explosion: Reducing Unintentional 

Redundancy

BRICs Tool Development: 
Approaches to Facilitate Data Dictionary Searches

UMLS Code Assignments to 
Group Common Data Elements
(Standardized Concept Assignments to DEs 
Via Manual Curation) 

Semantic Similarity Searches
to Group Common Data Elements 
Pre-Trained Large 
Language Models transform DE text 
such that DEs with similar meaning
cluster in embedding space 

UMLS Concept1:

BRICs Data Element 1
BRICs Data Element 2
BRICs Data Element 3… 
Etc
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Limitations of Traditional 
Searches (Partial Matches Etc) 

Perform poorly when: 

I) Searching for matches to complex text (such as a Behavioral Question) 

II) Searching for semantically similar common data elements that aren’t spelled the
same, but are clearly related in their meaning

https://fitbir.nih.gov/dictionary/dictionary/searchDataElementAction!list.action
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• Completed an Internal Proof of Concept ‘AI’ Tool for Searching the FITBIR 
Dictionary (Currently NIH Access Only) – Demo Today 

• In Progress: productionizing AI tool for release/integration on the public 
FITBIR data dictionary website (Coming Soon)

Solution: Semantic Similarity Searches 
Using Pre-Trained Large Language 
(LLM) Models: 

http://spencer.cit.nih.gov:8501/



Demo
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Human Vetted UMLS DE Concept Labels 
Can Be Used to Confirm LLM Performance

Alcohol Consumption

UMLS Concepts

Headache

Illicit Drugs

Laboratory Procedures

Alcohol Use Disorder ID Test Consumption Questions Total Score 

Lab Test Name

Lab Test Antibody Result

Alcohol Consume 
6 or More Drinks
Frequency

LLM Embedding Space: FITBIR Data Dictionary (Vector = 768)

UMAP1

UMAP2
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Future Goals: Make Common Data 
Elements Easy to Search/Harmonize 
So We Can Focus on Scientific Discovery!

• Complete Testing and Validation Internally of Demo

• Integrate additional filters on: 
• Form (Collection of Common Data Elements) 
• Permissible Values 
• UMLS Concepts
(Note: semantic searches can be integrated with traditional search methods to get the 
best of both worlds) 

• Optimize data element cross-mapping work-flow: Example- Integrate AI Semantic 
Search into Previous Data Mapping and Transformation Tool 

• Public Release of FITBIR AI Semantic Search Data Element Cross-Mapping 
Application – other instances possibly to follow 

• Potentially Facilitate other Data Dictionary Harmonization Efforts (preclinical vs 
clinical TBI etc.) 

• Development of Additional AI tools to Facilitate Efficient Data Discovery/Compilation  
Across Multiple Studies. 

Questions/Comments/Collaborations: Contact maria.bagonis@nih.gov



Questions?



Thank you for joining in!

Will see you all on November 14th, 2024!


