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HOWTO Build and Deploy the UMLS Reference
Terminologies (OSEHRA-S54)

Introduction

The VPR has a built in terminology run-time engine dubbed "TermEng" that utilizes standard reference terminologies such as LOINC, SNOMED
CT, RxNorm, MeSH, etc for some HMP functionality.

TermEng is: TermEng is NOT:
® A lightweight interface/wrapper/bridge to one or more 1. Aterminology server (like Apelon, 3M HDD, UMLS UTS, etc.)
terminology servers/services, called data sources. 2. Intended to support content authoring.

® A simple java object model, used within the VPR, for getting term 3. Intended to replace any authoritative data sources
attributes and checking relationships in an efficient manner

® |ntended to support a very high query volume via a high
performance caching layer.

Because TermEng can interface with multiple terminology services, a plugin must be developed (called an TermDataSource) to interface with
each system. We have experimented with a few different types of TermDataSources but the one that is currently the most complete/useful is one
that reads from a pre-compiled, UMLS Metathesarus stored in the popular H2 database file format, called the H2TermDataSource, and is the
datasource that is currently configured into the HMP platform and the most widely used. It is generally wrapped in the
LuceneSearchDataSource() which provides additional full text search capabilities and more efficient navigation.

In the OSEHRA release, HMP distributes empty placeholder UMLS databases because there are licensing concerns with being able to
redistribute UMLS content. Therefore, in order to utilize the full functionality of HMP, a developer must either 1) develop their own terminology
plugin, or 2) download the UMLS databases using their own personal UMLS license and build compatible H2 database files.

Current uses of TermDB within HMP

Medications 1. Medication ingredients are converted from NDF to RxNorm and
stored with the Medication object in the VPR (see
Medication.products[].ingredientRXNCode)
2. A collection of all medication ingredients and synonyms are
generated and used to index a medication record for efficient
lookup (See Medication.RXNCodes)

Lab 1. Lab results with LOINC mappings are indexed by expanding
their ancestor set from the LOINC database.
a. For example, a serum glucose result is also indexed with
the LOINC code for GLUCOSE (all specimens) and Blood
Sugars), etc.

Problems 1. The parent/group ICD-CM-9 code is looked up and included in
the Problem objects.

Search 1. TermDB is utilized extensively by search results. For example
searching for 'lipids’ will return HDL,LDL ,etc.
2. TermDB is also utilized to provide specific search suggestions
for drug types, lab groups, etc.

Clinical Decision Support (CDS) TermDB features/content will be utilized by CDS rules/alerts

Current Reference Terminologies used by HMP

. Current Procedural Terminology, 2013 (CPT2013)

. International Classification of Diseases, Ninth Revision, Clinic Modification 21013 (ICD9CM_2013)
. ICD-10-PCS, 2013 (ICD10PCS_2013)

. LOINC, 242 (LNC242)

. Medical Subject Headings, 2013_2013_01_21 (MSH2013_ 2013 01_21)

. National Drug File, 2013_02_04 (NDFRT_2013_02_04)

RxNorm Vocabulary, 12AB_130304F

. SNOMED Clinical Terms, 2013_01_31

. Veterans Health Administration National Drug File, 2013_01_15
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http://loinc.org/
http://www.ihtsdo.org/snomed-ct/
http://www.ihtsdo.org/snomed-ct/
https://www.nlm.nih.gov/research/umls/rxnorm/
http://www.nlm.nih.gov/mesh/meshhome.html
http://www.nlm.nih.gov/research/umls/
http://www.h2database.com
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H2TermDataSource+LuceneSearchDataSource combined with UMLS Metathesarus

Advantages

1.

2.

For development environments, it can be cumbersome to require
a lot of extra 3rd party systems (like Apelon)

For production environments, relying on an external server (like
Apelon) creates a single point of failure for the whole system

. Having simple file-based databases like H2, make it simple to

swap out old content with new content

. Customized terminology builds can be generated for specific

purposes

. The UMLS metathesarus already does the work of merging the

structures of all the source vocabularies we don't have to
develop separate import mechanisms for each vocabulary.

. The Lucene full text search engine does a superb job of keyword

indexing, which integrates nicely into the HMP chart search
features

Other TermDataSource Ideas/Proposals/Projects

Name

LuceneSearchDataSource

Status

Productive Use

UMLSRRFDataSource Productive Use
VETSTermDataSource Experimental
GOFDataSource Experimental
MongoTermDataSource Experimental

ApelonDataSource

HDDDataSource
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Disadvantages

1. Downloading and compiling UMLS is time consuming (even

though it only needs to be done once)

2. Due to UMLS licensing, we are currently unable to re-distribute a

pre-compiled UMLS database to simplify the deployment
process

3. It does require deploying a couple hundred extra megabytes of

data.

Description

Wraps another datasource (typically
H2TermDataSource) and generates Apache
Lucene search indexes for fast/efficient term
discovery via text search. Also provides
some more efficient navigation (like get all
children)

Builds/compiles the H2TermDataSource files
directly from UMLS .RRF files, eliminating
the previous need for a temporary relational
database, and providing a much more
efficient and customizable build process via
policy files and specific file handlers.

This was one of the first explorations, it used
web services to read from the VETS
terminology server developed by STS.

It does not work anymore, but we can
resurrect it when/if needed.

This was a first attempt at generated a
Cache globals export file (.GOF) for some
experimental work at incorporating some
UMLS content into JDS (specifically doing a
native JDS subsumption index)

This is being merged into
UMLSRRFDataSource

In the early days we were using Mongo as an
alternative JDS CDR. This was an
experiment at pushing terminology content
into MongoDB to do subsumption queries. It
probably doesn't work anymore.

At some point, we should try hooking Apelon
and 3M HDD into this as they are more
stable data sources, but similarly, we will
need to pre-compile their content into faster
datasources so that the entire HMP platform
does not fail if one of these data sources fail.
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VistADataSource Proposal It might be interesting to pull some
terminology (master files for orders, meds,
etc.) from local VistA accounts. We already
have some of it in other places, but it could
be interesting to merge it into TermEng as
well.

CTSDataSoruce Proposal HL7's CTS is a standard for querying
terminology services. Actually the
VETSTermDataSoruce was loosly based on
CTS. Maybe we could formalize the VETS
source into a CTS source for consuming
anything published that way. It might also be
a common way to query Aphelon or 3M
HDD.

SPARQLDataSource Proposal As Rafael Richards mentioned,
RDF/SPARQL are emerging standards for
publishing and consuming terminology
services. We might be able to skip the
intermediary (UMLS, Aphelon, HDD, etc) and
go straight to the source (like IHSTDO) by
crawling RDF/SPARQL web-services.

MILDataSource Proposal We want to incorporate the medication image
library (MIL) into the MedReview screen to
display pill pictures and/or descriptions.

To generate a pre-compiled UMLS database here is the overview:

1. Download the UMLS Knowledge Source Files
a. You will need to create an account first if you don't already have one.
b. This guide is being written based on UMLS version 2013AA
i. KNOWN ISSUE: You must use UMLS 2013AA as later releases have changes some of the namespaces and
corresponding HMP changes have not been made yet!
c. Time Required: The files total 3+ GB, so it may take a while
2. Use the UMLS MetamorphoSys installation wizard to subset UMLS to the specific vocabularies of interest
a. Time: ~30-60m
3. Use the UMLSRRFDataSource to generate several TermDB files
a. Total time: 1h
4. Update HMP configuration to utilize new TermDB's

Detailed Steps

Download and Subset UMLS

1. After downloading the files, move them all into a single directory (eg UMLS2013AA)
a. KNOWN ISSUE: You must use UMLS 2013AA as later releases have changes some of the namespaces and corresponding HMP
changes have not been made yet!
2. Extract mmsys.zip into the current directory
3. Launch MetamorphoSys via run.bat (windows), you should see something like this:
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http://www.hl7.org/implement/standards/product_brief.cfm?product_id=10
https://vahmp.vainnovations.us:8080/display/~rrichards
http://www.nlm.nih.gov/research/umls/licensedcontent/umlsknowledgesources.html
http://www.nlm.nih.gov/research/umls/implementation_resources/metamorphosys/index.html
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B Wakzme io Motamarshstin = [-=
Filw Advarced '.?.':HF

UNITI FINIEE

Mational Library of Medicine

4,
5. Click Install UMLS, you only need to install Metathesarus:

B Install UMLS =N EOR| =

INSTALL UMLS

This directory contains UMLS files.

Destination |C:\Users'brian'Downloads\UMLS 201248

Select where to create the topHevel UMLS directary.
The directory name will correspond to the UMLS release, e.g., 2012A8.

Install UMLS Knowledge Sources:
Metathesaurus

[C5e

[] SPECIALIST Lexicon & Lexical Tools

oK l [ Cancel

Source C:\Userstbrian\Downloads\UMLS 201248

Browse..

7. Select New Configuration, accept the license agreement, choose any of the default subsets
8. The defaults should be fine for the most part, but under the "Output Options" tab:
a. deselect "build and sort browser index files (/indexes)" (this will save a lot of time)
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9. Under the source list tab, CTRL-CLICK to ensure that all of the utilized terminologies are included

a. See list above
b. You can include others if you wish

10. When choosing some of these sources, it will ask you if you want to include related sources, say yes
a. However, there may be licensing issues
b. For SNOMED CT it asks to include US extensions and Spanish language terms.

i. | only selected US extensions because Spanish is a large subset.
11. It should look something like this:

B UMLS Metatt 1s Configuration 201248 NLM Data File Format EI@

File Edit Options Reset Done (7) Help

| 1nput Options | Output Optians | Source List | precedence | Suppressibiity |

Indicate below to INCLUDE or EXCLUDE selected sources. SELECTED sources appear on a dark background, e.g.,

m

To undo selections and return to default source list, select "Reset Source List” from Reset menu at top.

Flease Mote: SNOMED CT is now encoded as Source Restriction Level (SRL) nine (9). The terms of the license agreement -

() Select sources to EXCLUDE from subset

@) Select sources to INCLUDE in subset

Sources to Indud

... Full Source Name Source Abbreviation Source Family Lan... Level Concepts
International Classification of Diseases, 10th Edition, Clinical ...|[ICD10CM_2012 ICD10CM EMG 4 98883| »
ICD10, Dutch Translation, 200403 ICD10DUT_200403 |[ICD10 DUT 3 10690
ICD-10-PCS, 2012 ICD10PCS_2012 ICD10PCS EMNG a 173175
ICD10, 1998 ICD10_1998 EMG 3 11542
Internatio i -

International Classification of Functioning, Disability and Hea... EMG 4 1666
International Classification of Functioning, Disability and Hea... [ICF_2008_12_19 EMG 4 1435
International Classification for Mursing Practice, 2011 ICNP_2011 ICMP EMG 3 1155
International Classification of Primary Care 2nd Edition, Elect...|[ICPC2EDUT_200203 [ICPC2EENG DT 3 5
International Classification of Primary Care 2nd Edition, Elect... [ICPC2EENG_200203 [ICPC2EENG EMG 3 [k
ICPC2-ICD 10 Thesaurus, Dutch Translation, 200412 ICPC2ICD10DUT_2.., ICPC2ICD10... |DUT 3 35459
ICPC2 - ICD10 Thesaurus, 200412 ICPC2ICDI0ENG_2.., ICPC2ICD10... [ENG 3 38027
ICPC-2 PLUS ICPC2P_2005 ICPC2P ENG 3 7169| =
International Classification of Primary Care, 1993 ICPC33 ICPC EMG 1] T48
ICPC, Basque Translation, 1993 ICPCBAQ_1993 ICPC BAQ 0 594
ICPC, Danish Translation, 1933 ICPCDAN_1993 ICPC DAN a 722
ICPC, Dutch Translation, 1933 ICPCDUT_1993 ICPC DT 1] TR
ICPC, Finnish Translation, 1993 ICPCFIN_1993 ICPC FIN 0 721
ICPC, French Translation, 1993 ICPCFRE_1993 ICPC FRE "] T2
ICPC, German Translation, 1993 ICPCGER_1993 ICPC GER. a 722
ICPC, Hebrew Translation, 1993 ICPCHEE_1993 ICPC HEE a 472
ICPC, Hungarian Translation, 1933 ICPCHUN_1993 ICPC HUMN a 717
ICPC, Italian Translation, 1933 ICPCITA_1993 ICPC ITA a 722
ICPC, Morwegian Translation, 1933 ICPCMOR_1993 ICPC MOR 0 721
ICPC, Portuguese Translation, 1993 ICPCPOR_1993 ICPC FOR 0 722
ICPC, Spanish Translation, 1993 ICPCSPA_1993 ICPC SPA a 722
ICPC, Swedish Translation, 1993 ICPCSWE_1993 ICPC SWE a 722
Online Congenital Multiple Anomaly,Mental Retardation Synd... [JABL99 JABL EMG 1 743
Korean Standard Classification of Disease Version 5, 2008 KCD5_2008 KCD5 KOR 3 10344
Library of Congress Subject Headings, 1990 0
240 0
:Eight-item Informant Interview to 3
3
3
3
3
4
1 -

*indicates new or updated version of a source

12.

13. Choose "Done" -> Begin Subset (from the toolbar menu)
14. Wait.... Took 30+ minutes on my machine (with a fast SSD) you will see the progress dialog like this:
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B MetamorphoSys Pro... E'@

Install UMLS
The following operations wil be performed:

Configure Metathesaurus Subset

Installing Metathesaurus

Initializing CUI List
[7] Subsetting Content
[ Subsetting History
[7] Subsetting Mappings
[ Subsetting Indexes

[ Final Processes

[ Done

Operation is 34% Complete,

[ Cancel
15.
16. When complete, you will get a status report, and you should have a ton of data (nearly 7+ gigs) in the destination directory
MetamorphaSys Subset Log (=
Source:. C:\Usersibrian\Downloads\UMLS 2012AB o
Subsetted Metathesaurus:........... .C:\Users\brian\Downloads\UMLS 2012AB\2012ABIMETA (|
Start at................o.oo........ Tue Feb 26 12:47:28 MST 2013
Initialize CUI List completed:........ Tue Feb 26 12:49:42 MST 2013
Subset Metathesaurus completed:.....Tue Feb 26 13:14:08 MST 2013
'Writing history completed:......Tue Feb 26 13:14:14 MST 2013
Writing map sets complets .Tue Feb 26 13:14:18 MST 2013
Subset Index Files completed: .Tue Feb 26 13:17:13 MST 2013
Subset Index Files completed: Tue Feb 26 13:19:07 MST 2013
Subset Index Files completed Tue Feb 26 13:19:52 MST 2013
Finished at:.. 6 13:20:17 MST 2013
Concepts in 2886423
Concepts in subset:. 527083
Map Sets: ..
Concept history entries.
Lexical history entries..
String history entries. X
Atom history entries. 206312
17.

Use the UMLSRRFDataSource to generate several TermDB files

For HMPTF internal use only. Page 6



Health Management Platform (HMP) Team Facing Document

1. gov.va.cpe.vpr.termeng.UMLSRRFDataSource contains a main() method
2. easiest way is to use maven's exec:java plugin from the "hmp-main" directory:
a. mvn exec:java - Dexec. nai nCl ass=gov. va. cpe. vpr.terneng. UMLSRRFDat aSour ce - Dexec. args="-- hel p"

b. Alternatively you could "Run as Java App" inside an Eclipse project (or similar for other IDE's)
c. Gradle build scripts will be available in the future

3. Build TermDB files from UMLS data files
a. Where

iv.

V.

"<umls.source.dir>" is the path to the UMLS destination directory from MetamorphoSys above

"<hmp.main.dir>" is the path to your HMP-MAIN base directory (ie: c:/hmp/hmp-main)

"<version>" is the a maven-formatted version identifier, usually something like (use something like "1.UMLS2013AA.<YYYYMM
DD>")

You may want to add "-Xmx1024m to your MAVEN_OPTS environment variable to give the JVM at least 1G of memory to work
with (improves performance)

Should take 30m or less per file, you will see progress while you wait, be sure to have plenty of free disk space

b. Run the following 4 maven commands sequentially:

m/n exec:java - Dexec. mai nC ass=gov. va. cpe. vpr.ternmeng. UM.SRRFDat aSour ce
- Dexec. args="<unl s. source. di r> jdbc: h2: <hnp. mai n. di r >/ dat a/ t er ndb- <ver si on>- 1 ncdb/ t er ndb; | og=0
LNC --FTS

ii. m/n exec: java -Dexec. mai nCl ass=gov. va. cpe. vpr. t er meng. UMLSRRFDat aSour ce

- Dexec. args="<unl s. source. di r> j dbc: h2: <hnp. mai n. di r >/ dat a/ t er ndb- <ver si on>- sct db/ t er ndb; | 0g=0
SNOVEDCT - - FTS

m/n exec:java - Dexec. mai nCl ass=gov. va. cpe. vpr.ternmeng. UMLSRRFDat aSour ce
- Dexec. args="<uni s. source. di r>
j dbc: h2: <hnp. mai n. di r >/ dat a/ t er mdb- <ver si on>- drugdb/ t er mib; | og=0 VANDF NDFRT RXNORM MSH - - FTS

iv. mvn exec:java - Dexec. mai nCl ass=gov. va. cpe. vpr.ternmeng. UML.SRRFDat aSour ce

- Dexec. args="<unl s. source. di r> jdbc: h2: <hnp. mai n. di r >/ dat a/ t er ndb- <ver si on>-i cddb/ t er ndb; | 0g=0
| CD9CM | CD10PCS | CD10CM - - FTS

¢. You should now have 4 new directories in your <hmp.main.dir>/data folder, which contain H2 databases and Lucene indexes

Update HMP configuration to utilize new TermDB's

1. Edit <hmp.main.dir>/pom.xml

aprwN

. Search for the XML tag: <termdb.drugdb.version>

. Change the value from "1.EMPTY" to the version string from the previous step.

. Do the same for XML tags: <termdb.sctdb.version>, <termdb.drugdb.version> and <termdb.icddb.version>
. Create 4, empty (zero-byte) files to prevent maven from trying to download new files

a. <hmp.main.dir>\data\gov.va.hmp-termdb-zip-Incdb-<version>.marker
b. <hmp.main.dir>\data\gov.va.hmp-termdb-zip-sctdb-<version>.marker
¢. <hmp.main.dir>\data\gov.va.hmp-termdb-zip-drugdb-<version>.marker
d. <hmp.main.dir>\data\gov.va.hmp-termdb-zip-icddb-<version>.marker
e

. Alternatively: Ideally, you would .zip the directories up and add them to your nexus repository (or the hmp-main/repo directory) so that

next time you install HMP they will be automatically downloaded and unzipped.
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