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Who am I?

• Ye Wang
• Staff Scientist at NIH\NLM
• wangye@nih.gov
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Overview

§ FHIR-related tools being developed under the leadership of Dr. Clem 
McDonald at the U.S. National Library of Medicine
• https://lhcforms.nlm.nih.gov/

• Topics for today
• LHC-Forms (SDC Questionnaire Rendering widget)
• Form Builder
• SDC Questionnaire SMART app
• SDC Questionnaire Viewer
• fhirpath.js
• UCUM Tools
• Clinical Table Search Service

https://lhcforms.nlm.nih.gov/
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LHC-Forms (a.k.a. lforms)

• Open-source JavaScript SDC Questionnaire Renderer and Filler.
• Supports most standard Questionnaire features and many SDC 

Questionnaire features.
• Includes UCUM-LHC (for converting Observation units during 

prepopulation) & fhirpath.js
• Support STU3, R4 and R5 Questionnaires and 

QuestionnaireResponses
• Documentation & Demos: https://lhncbc.github.io/lforms/

https://lhncbc.github.io/lforms/
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LHC-Forms: Supported Features

• Supported features: 
• https://github.com/lhncbc/lforms/blob/master/r5-support.md
• https://github.com/lhncbc/lforms/blob/master/r4-support.md  
• https://github.com/lhncbc/lforms/blob/master/sdc-support.md

• Notable supported features:
• enableWhen
• itemControl
• pre-population
• extraction
• fhirpath expression

https://github.com/lhncbc/lforms/blob/master/r4-support.md
https://github.com/lhncbc/lforms/blob/master/r4-support.md
https://github.com/lhncbc/lforms/blob/master/sdc-support.md
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LHC-Forms: Expression Support

• SDC defines various extensions that can be used to calculate things 
either based on user input or on the context (e.g. the patient)
• Expression types supported:  FHIRPath & x-fhir-query (no CQL yet)
• Expression extensions supported:
• calculatedExpression
• initialExpression
• answerExpression
• variable
• enableWhenExpression
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LHC-Forms: How to Use

• Available as a npm package: lforms
• Available at CDN: 
• https://lhcfhirtools-static.nlm.nih.gov/lforms-versions

• Available through lforms-loader: 
• https://github.com/LHNCBC/lforms-loader

https://clinicaltables.nlm.nih.gov/lforms-versions
https://github.com/LHNCBC/lforms-loader
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LHC-Forms: Use Cases

• LOINC (https://forms.loinc.org/69729-2)
• NIH CDE Repository

(https://cde.nlm.nih.gov/assets/lform/lformsRender.html?tinyId=myG
8MkTbwg)
• NLM RxTerms (https://rxterms.nlm.nih.gov/)
• FHIRPath Lab (https://fhirpath-lab.com/Questionnaire/tester)
• NLM internal apps: SDC Questionnaire App, Questionnaire Viewer, 

Form Builder.
• Others

https://forms.loinc.org/69729-2
https://cde.nlm.nih.gov/assets/lform/lformsRender.html?tinyId=myG8MkTbwg
https://cde.nlm.nih.gov/assets/lform/lformsRender.html?tinyId=myG8MkTbwg
https://rxterms.nlm.nih.gov/
https://fhirpath-lab.com/Questionnaire/tester
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Form Builder

• https://formbuilder.nlm.nih.gov/
• Support STU3 or R4 Questionnaires (R5 support coming soon)
• Open-source package at: https://github.com/lhncbc/formbuilder-lhcforms
• Can import items and forms from LOINC items and panels.
• Can import existing Questionnaires from specified FHIR servers.
• Questionnaires can be exported to specified FHIR servers or downloaded.
• An integrated fhirpath expression editor (coming soon)

https://formbuilder.nlm.nih.gov/
https://github.com/lhncbc/formbuilder-lhcforms
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SDC Questionnaire SMART app

• https://lhcforms.nlm.nih.gov/sdc
• A demo app that uses SMART on FHIR Connects to a FHIR Server
• LHC-Forms is used to render Questionnaires
• Support STU3 and R4

https://lhcforms.nlm.nih.gov/sdc


10

Questionnaire Viewer

• An open-source web page that can be used to render a questionnaire 
provided as a URL.
• Used by one of the FHIR committees (?)
• URL: https://lhncbc.github.io/questionnaire-viewer
• Takes a parameter "q" to specify the URL
• Optional: A parameter "p" can be used to specify a package of resources 

(ValueSets) needed by the Questionnaire

• Example: https://lhncbc.github.io/questionnaire-
viewer/?q=https%3A%2F%2Flforms-
fhir.nlm.nih.gov%2FbaseR4%2FQuestionnaire%2F55418-8-x

https://lhncbc.github.io/questionnaire-viewer
https://lhncbc.github.io/questionnaire-viewer/?q=https%3A%2F%2Flforms-fhir.nlm.nih.gov%2FbaseR4%2FQuestionnaire%2F55418-8-x
https://lhncbc.github.io/questionnaire-viewer/?q=https%3A%2F%2Flforms-fhir.nlm.nih.gov%2FbaseR4%2FQuestionnaire%2F55418-8-x
https://lhncbc.github.io/questionnaire-viewer/?q=https%3A%2F%2Flforms-fhir.nlm.nih.gov%2FbaseR4%2FQuestionnaire%2F55418-8-x
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fhirpath.js

• Open source, JavaScript implementation
• Collaboration with Nikolai Ryzhikov from Health Samurai

• Donated to HL7, maintained by NLM
• https://github.com/hl7/fhirpath.js/

https://github.com/hl7/fhirpath.js/


12

UCUM JavaScript Library & Web API Service

• UCUM (Unified Code for Units of Measure) is a standard (originally 
from Regenstrief Institute) for expressing units in a computable form.
• Allows for validation of unit strings, and conversion between 

commensurate units.
• Two separate projects:
• An open-source JavaScript library, ucum-lhc, for validation and & conversion 

(can be included in another program)
• A web-service API which also does validation & conversion (donated to NLM 

from Jozef Aerts)
• 35 million average monthly API requests in the last two years.

• NLM UCUM tools:  https://ucum.nlm.nih.gov

https://ucum.nlm.nih.gov/
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Clinical Table Search Service
• https://clinicaltables.nlm.nih.gov
• A web API service designed for fast autocompletion against various clinical 

data sets.
• Used by over 2000 sources (web sites and direct access)
• Average 32 million queries per month
• Can be queried via FHIR ValueSet expansions (partial support)
• https://clinicaltables.nlm.nih.gov/valueSetExpand.html

• CodeSystem lookups for properties
• https://clinicaltables.nlm.nih.gov/fhirLookup.html

• https://clinicaltables.nlm.nih.gov/fhir/R4/ValueSet/icd10cm/$expand?_fo
rmat=json&count=5

https://clinicaltables.nlm.nih.gov/
https://clinicaltables.nlm.nih.gov/fhir/R4/ValueSet/icd10cm/$expand?_format=json&count=5
https://clinicaltables.nlm.nih.gov/fhir/R4/ValueSet/icd10cm/$expand?_format=json&count=5
https://clinicaltables.nlm.nih.gov/fhir/R4/ValueSet/icd10cm/$expand?_format=json&count=5
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Feedback

• Ye Wang (wangye@nih.gov)
• Paul Lynch (plynch@nih.gov)

https://www.devdays.com/feedback/

mailto:wangye@nih.gov
mailto:plynch@nih.gov
https://www.devdays.com/feedback/
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