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RRIDs characterize Methods

• identify the model organisms, cells lines, antibodies, 
and tools (such as software or databases) you have 
used

• Blogs, software took kits, algorithm implementation
• include Research Resource Identifiers (RRIDs) within 

the materials and methods section of their papers
doi’s characterize objects

• Complete declarations (objects, articles, books)
• ISO standard, computational registry



Reach more people 
in more ways 

through enhanced 
dissemination

and engagement



Foster distinctiveness of NLM as a 

reliable, trustable source
of health information & biomedical data 



• Innovative attribution
• Automated indexing
• Personalized presentation

& delivery
• Interim products of research

The 21st Century Collection

CUSTODIAN  |  CONNECTOR  |  DISCOVERER



Build a workforce 
for data-driven 

research and health



Expand & enhance research training
for biomedical informatics & data science
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NIH Strategic Plan for Data Science
● Requested by Congress: In its fiscal year 2017 report, the Committee directed NIH to work 

with its external partners and stakeholders to provide the Committees on Appropriations of the 
House of Representatives and the Senate a detailed strategic plan by May 5, 2018, spelling 
out it how intends to make big data sustainable, interoperable, accessible, and usable. 

Data 
Infrastructure

• Optimize 
data 
storage 
and 
security

• Connect 
NIH data 
systems

Modernized 
Data 

Ecosystem

• Modernize 
data 
repository 
ecosystem

• Support 
storage and 
sharing of 
individual 
datasets

• Better 
integrate 
clinical and 
observational 
data into 
biomedical 
data science

Data Mgmt, 
Analytics, & 

Tools
• Support 

useful, 
generalizable
, & 
accessible 
tools and 
workflows

• Broaden 
utility of and 
access to 
specialized 
tools

• Improve 
discovery & 
cataloging 
resources

Workforce 
Development

• Enhance 
the NIH 
data-
science 
workforce

• Expand the 
national 
research 
workforce

• Engage a 
broader 
community

Stewardship 
and 

Sustainability
• Develop 

policies for a 
FAIR data 
ecosystem

• Enhance 
stewardship

GOALS

OBJECTIVES
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NIH Strategic Plan for Data Science:
Cross-Cutting Themes

• Support common infrastructure and architecture on which more specialized platforms can be built and 
interconnected

• Leverage commercial tools, technologies, services, and expertise; adopt and adapt tools and technologies 
from other fields

• Enhance the nation’s biomedical data-science research workforce: improved training programs, novel 
partnerships

• Ensure NIH-supported data resources are FAIR

• Ensure information security of patient and participant data

• Improve the ability to capture, curate, validate, store, and analyze clinical data for biomedical research

• With community input, develop, promote—and refine as needed—data standards

• Coordinate and collaborate with federal, private and international funding agencies and organizations to 
promote economies of scale and synergies and prevent unnecessary duplication

NAGMSC-May 26, 2017



NLM Initiatives to Promote 
Interoperability 

• Central coordinating body for clinical terminology 
standards in HHS in close collaboration with ONC 

• Supports research in knowledge representation
• Key initiatives:

– Terminology and data standard support (SNOMED, 
RxNORM, LOINC)

– MedlinePlus Connect – 11M links a year
– Common Data Elements

Value Set Authority



NIH Clinical Common Data Elements

• Formed in 2012 as CDE initiatives blossomed at NIH
– Foster communication, collaboration, & coordination across ICOs 
– Reduce duplication, share lessons learned, & identify opportunities

• Members from all ICOs (100)
– Meet every other week (35 – 45)

• Subgroups address specific issues
– Harmonizing CDE-related infrastructure across NIH
– Defining CDE-related terms
– Describing best practices for developing & implementing CDE initiatives

• Web-based resources for CDE efforts
– NIH CDE Repository 
– NIH CDE Portal to NIH CDE initiatives & related resources











A list of codes and their terms, derived from 
standard vocabularies, that 

define clinical concepts for a particular purpose 
(like diabetes, blood glucose tests, antibiotic 

prescriptions) to support effective and interoperable 
health information exchange.

Value Sets
21



Value Set Authority Center
22



23 VSAC – Search Value Sets



24 Value Set Details



VSAC Authoring Tool – Query for Codes
25



• Clinical Quality Measurement (67%)
• Clinical Data Registries
• Computable Clinical Phenotyping from EHRs
• Public Health Reporting
• Electronic Lab Reporting
• EHR Structured Documents (C-CDA)
• Reportable Conditions Alerts (RCKMS)
• National and International EHR Patient Summary Exchange

What are Value Sets Used For?
26



CLINICAL QUALITY MEASURE
(implementation)

Hemoglobin A1c Test for Pediatric Patients

Numerator:   # diabetic patients [age 5-17] tested for HbA1c

Denominator: # diabetic patients [age 5-17]

27

Tests for HbA1c

Type 1 or Type 2 diabetes
[Excludes gestational diabetes] Requires date of birth

List of LOINC codes

Data Element

List of SNOMED CT or 
ICD-10-CM codes

Slide adapted from O. Bodenreider
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Current Value Set Contributors in VSAC
American Academy of Neurology
American Nurses Association
American Society of Clinical Oncology
Austin Regional Clinic
Centers for Medicare and Medicaid Services 
Children's Hospital of Philadelphia
Emergency Care Research Institute
Federal Health Interoperability Modeling and Standards
Minnesota Community Measurement
National Minority Quality Forum
Pharmacy e-Health Information Technology Collaborative
Council of State and Territorial Epidemiologists
Vanderbilt University Electronic Medical Record and Genomics Network



Example API Call and Resulting XML

29

API Code

Resulting XML

Use Case

Retrieve all value sets and metadata for value set OID 2.16.840.1.113762.1.4.1095.51

GET  https://vsac.nlm.nih.gov/vsac/svs/RetrieveMultipleValueSets?
id=2.16.840.1.113762.1.4.1095.51&ticket=ST-1309720-6jasRzoISNuFUtKyN9fK-cas

…truncated



• Agnostic tools

• Standard terminologies enable semantic interoperability

• Computational data comparison: requires semantic 
interoperability

VSAC Summary 



WHAT IS THE ROLE OF THE LIBRARY IN 
FOSTERING…

• Consistent definitions of 
data elements

• Standard data exchange
• Standardized knowledge 

representation and content 
exchange

Repository of
Shared Models
in an approved

Formalism

Terminology 
and Model Review

Repository of
Shared Models
in an approved

Formalism

FHIR Profiles

Repository of
Shared Models
in an approved

Formalism

Knowledge Models

Terminology and Model Libraries
Clinical Content Representation



Reaching NLM

patti.brennan@nih.gov
@NLMdirector
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