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CHAPTER 14 — UMLS Tool

14.1 UMLS Objective

The BRICS data dictionary incorporates a mapping tool that links Unified Medical Language System
(UMLS) concepts to BRICS CDEs. This integration allows users to leverage UMLS's vast repository of
medical terminologies and concepts, ensuring alignment between clinical research data and
standardized medical terminologies, further enhancing data interoperability and accuracy.

For more information regarding UMLS, refer to the following resources:
Unified Medical Language System (UMLS)

Metathesaurus

Semantic Network

14.2 Navigation to UMLS Tool

1. Navigate to the BRICS webpage
2. Select the Tools page at the top of the page

Biomedical Research Q

B Rl l S Informatics Computing System

An Enterprise Solution

Home What Is BRICS? PPRL Collaborations Tools & l}nalysns Leadership Team Awards Documentation Demo
]
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https://www.nlm.nih.gov/research/umls/index.html
https://www.nlm.nih.gov/research/umls/knowledge_sources/metathesaurus/index.html
https://lhncbc.nlm.nih.gov/semanticnetwork/

BRICS

3. Select the Launch Data Elements to UMLS Mapping Tool button to open the page

Biomedical Research

B R | cs Informatics Computing System

An Enterprise Solution

Data Exploration

Al Powered Data Mapping and
Transformation (ODMT) Tool

The Al powered Data Mapping and Transformation (DMT) ool is an
application used 1o transiate data from users' systems, which may not
have consistently used BRICS CDESs, to CDEs used in the BRICS
system. In addition, the system transiation ool saves the transiated data
into 8 BRICS-compliant CSV that can then be processed by the

Vaiidation tool.

Launch Mapping Tool

I © Ciick horu 10 view the Mapping Tool User Guide,

[s]==18 Data Element to UMLS Mapping Tool
=

The BRICS data dictionary Incorporates a mapping tool that inks Unified
Medical Language System (UMLS) concepts to BRICS COEs. This
Integration allows users 1o leverage UMLS's vast repository of medical
terminologies and concepts, ensuring alignment between clinical
research data and standardized medical terminologles, further enhancing

data interoperabiity and accuracy.

- B

Seminar

Fast Healthcare Interoperability
Resources (FHIR) to CDE Tool

The data dictionary inciudes & FHIR-to-COES tool that ensuros
compatibility between clinical research data and FHIR profiles. This
mapping enables the seamiess integration of clnical data collected via
FHIR-compliant systems into the BRICS ecosystem, ensuring a
streamiined flow of standardized data between healthcare and research

systoms,

Launch Data Element to UMLS Mapping Tool ‘-— Launch FHIR Tool

I @ Cick hero © 1o view the UMLS Mapping Tool User Guide.

I @ Cick hare & 10 view the FHIR to CDE Tool User Guide.

14.3 Using the UMLS Tool

The UMLS Tool provides several tabs for viewing data. Users may

1.

Search by keyword

vk wnN

Use Concept Unique Identifiers (CUI) to search
Upload multiple CDEs for mapping

Map permissible values

Explore the UMLS Semantic Network.

Data Element to UMLS Mapping Tool

Search the UMLS by CUI, Keyword Phrase, or Batch CDE Upload

m —
Sebect: a
Enter a keyword or phrase to search for the UMLS information.

Search Keyword or phrase:

Permissible Values

Explore Semantic Network

NI2P) National Library of Medicine

- Max results: 5 '  Allow CUls without definitions:
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BRICS

14.3.1 Filters

There are 2 sets of filters on the left of the page which are prefiltered to fit the most common use cases.
1. Vocabularies which contain different vocabularies of terms. Hovering over the term will show
more information about that term.
NOTE: Some vocabularies are restricted and are prefiltered out. Only unrestricted
vocabularies will be available in the list.

2. Semantic Types which contain a list of different semantic types that UMLS CUI’s are sorted into.
Hovering over the semantic type will give more details about what it is.

Cul Batch CDE Permissible Values Explore Semantic Network

Enter a keyword or phrase to search for the UMLS information.

Search Keywordorphrase:[ n Max results: 5 “  Allow CUIs without definitions: (]

~

default

) Acquired Abnomality
Activity
Age Group
) Amino Acid Sequence
) Amino Acid, Peptide, or Protein
[ amphibian
) Anatomical Abnormality
Anatomical Structure

) Animal
[ Antibiotic
O archaeon
O acterium
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BRICS

14.3.2 Keyword search

1. Todo a keyword search simply type in the Keyword or phrase you wish to search, and press
enter. Users can also adjust the max results and the ability to include CUIs without definitions.

VOCABULARIES Keyword cul Batch CDE Permissible Values Explore Semantic Network
NCI Enter a keyword or phrase to search for the UMLS information.
O omm
PDQ
O oMR Search Keyword or phrase:‘ sleep apnea Maxresults: 5 v  Allow CUIs without definitions: |
RAM
RXNORM R
O sop
L) SPN RANK CONCEPT cul DEFINITION ?s:‘:“"c VOCABULARIES
SAC
usp (1) MSH: Disord by mutipl tions of during sleep that induce partial arousals and
USPMG Interfere with the maintenance of sieep. Sleep apnea syndromes are divided Into central (see SLEEP APNEA, CENTRAL)
UWDA 1 SeePAMe 507315 obstructive (see SLEEP APNEA, OBSTRUCTIVE), and mixed central-obstructve types, (2) NCI: Cossation of breathing for  roci0 1
VANOF i shivinion] ahort periods durkng sieep, Rt Is clasaiied s Obakruicive: central, or mbied Obsinicive-central. R can occur at wiy age but ks o™
more frequent in people over forty. Risk factors include male sex and obesity.
(1) NCI: Cossation of air flow during sioep due to upper airway obstruction, (2) MSH: A disorder characterized by recurront
apnoas during sloop despito porsistont respiratory offorts. It is due to uppor aifway obstruction. The rospiratory pauses may
Selosn S Sloop Apnoa, __ induco HYPERCAPNIA or HYPOXIA, Cardiac arrhythmias and elovation of systomic and pulmonary artorial prossures may  Disoase of
() Acquired Abnormaiity 2 Obswuctve  CP%2%79 o cur. Frequent partial arousals occur ihroughout sieep, resulling in relative SLEEP DEPRIVATION and daytime tiredness.  Syndrome .
Activity Associated conditions include OBESITY; ACROMEGALY; MYXEDEMA; micrognathia; MYOTONIC DYSTROPHY:
Age Group adenotonséar dystrophy; and NEUROMUSCULAR DISEASES. (From Adams et al., Principles of Neurology, 6th ed, p3gs)
Amino Acid Sequence (1) MSH: A condition associated with multiple episodes of sieep apnea which are drstinguished from obstructive sieep apnea
Asmino Acid, Pepide, or Protein (SLEEP APNEA, OBSTRUCTIVE) by the complete cessaton of efforts 10 breathe. This disorder is associated with
) Amphidian 3 SeepAmea, oo06s0 dystunction of central nervous system centers that regulate respiration. (2) NCI: The periodic cessation of breathing while aeasoc 6
) Anatomical Abnormality ool asleep that oocurs secondary 10 the decreased responsiveness of the respiratory center of the brain to carbon dioxide, Fydvons
Anatomical Structure resulting in alternating cycles of apnea and hyperpnea.
Animal Sleap Apnea,
Antibiotic 4 loteas C4555214  NCI: A disorder characterized by cessation of breathing for short periods during sleop. Finding 1
Archaeon
L Bacterium

The data in the table is described as:

RANK - The resulting data is sorted by rank which is the most relevant concept given your search.

CONCEPT = The name of the concept
CUI - The Concept unique identifier

Definition — The definition column shows the definition of the concept. If multiple Vocabularies have

definitions for the same concept, then you will see them shown in the definition like so:

(1) VOCABL1.: ... (2) VOCAB2: ...

Semantic Type — Shows the semantic type of this concept.

Vocabularies — Shows the total number of vocabularies that this concept is associated with.
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BRICS

14.3.3 CUI search

The CUI (Concept Unique Identifier) tab allows searching by the CUI.

1. Enter the Concept Unique Identifier to see the information for the CUI.
The Concept, Sematic Type(s), and Definition(s) for the selected vocabularies will be displayed.

P L1 L)1
VOCABULARIES Keyword Cul Batch CDE Permissible Values Explore Semantic Network
NCI The CUI is the Concept Unique Identifier. Beginning with C followed by 7 digits. Example: C0001779 (age).
O omm
)

PDQ e —
) QMR Search CUI: €0037315 B
- RAM

uuu
o
%
z
o
2
ES

Concept: Sleep Apnea Syndromes
L) soP
) SPN Semantic Type: Disease or Syndrome
% 3:: Definition: Appears in 11 source vocabularies; 2 shown

MSH (MeSH) : Disorders characterized by multiple cessations of respirations during sleep that induce partial
arousals and interfere with the maintenance of sleep. Sleep apnea syndromes are divided into central (see
SLEEP APNEA, CENTRAL), obstructive (see SLEEP APNEA, OBSTRUCTIVE), and mixed central-obstructive
types.

NCI (NCI Thesaurus) : Cessation of breathing for short periods during sleep. It is classified as obstructive,

) Acquired Abnormality central, or mixed obstructive-central. It can occur at any age but it is more frequent in people over forty. Risk
Activity factors include male sex and obesity.
Age Group

_J Amino Acid Sequence
) Amino Acid, Peptide, or Protein
) Amphibian
) Anatomical Abnormality
Anatomical Structure
_J Animal
) Antibiotic
) Archaeon
(J Bacterium
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BRICS

14.3.4 Batch CDE (Common Data Elements)

This tab allows uploading a csv of data elements to view the UMLS data for each data element in the
Csv.

A common use case for the Batch CDE page is:

Find data elements that do not have CUIs assigned to them in Data Dictionary.

Export those data elements from Data Dictionary.

Upload that file here to search for the CUIs and select them.

Export the selected CUIs for the Data Element(s) using the Export BRICS CSV button.

Reupload the Data Elements to BRICS which will now contain the CUIs selected.

First let’s go over the Stopwords section that you see on the right side of the page.
Stopwords are words that we do not wish to be part of our CUI search because they are unhelpful or
commonly misspelled words/phrases.

We are able to upload a csv file for our stopwords or manually edit them in the text box.
NOTE A default list of stop words/phrases is provided.

VOCABULARIES

Keyword cul Batch CDE Permissible Values Explore Semantic Network

SEMANTIC TYPES Please upload a CDE .csv file with the data element terms, and an exclusion list (stopwords) .csv file if necessary -
Data Element CSV File: Main FA FITBIR COE-orig-impo... | Select File Stopwords CSV File: Select File
Select the header column search field: Default Preview:

Below is a list (editable) of stopwords from the default CSV.
short description v F

&, Anatomic Site, Assessment, Consent for General and =
Linkage research, Date, Date and'time, Dose, Due'to, For '
each item;, Identifier, Item, NOS, Number, Occurrence,
Other Complication, Specify, Other, specify, POLST, QOL,
@ Velue for participant’s subject age recorded in SDOH, Scalar, Scale, Scale, Score, Select all'that apply

Yoo from'the list below, Site, Source, Specific , Specified,
Specify Other, Subclass, Text, The name'that describes, The
name'that describes, Time, Times, Type, Unit of Measure,

Uncheck any items you do not wish to search:

Indicator of whether subject is in the case or
control arm of the study.

Code (1SO 639-2 alpha-3 code) for the language
the participant/subject speaks most often. Would you say very easy, somewhat easy, or not easy at

all?, a, abaft, abafter, abaftest, abouter, aboutest, abover,
abovest, according, across, :)ctually, adopted, aer, aest,
afore, afterer, afterest, afterward, again, aid, ain, albeit, all,
aller, allest, allows, alls, allyou, almost, alone, alongside,

also, although, always, am, amid, amidst, among, an, and,
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BRICS

Now let’s upload a file and find the CUI’s for the data elements in that file.

1. Click Select File and upload a Data Elements CSV.

Keyword cul Permissible Values Explore Semantic Network

Please upload a CDE .csv file with the data element terms, and an exclusion list (stopwords) .csv file if necessary. -
Acquired Abnormaity Data Element CSV File: Moin FA FITBIR COE-orlg- Sele e Stopwords CSV File: Select File
Actvty
Age Group
Aswino Acid Sequance Select the header column search field: Default Preview:

Aosing Ackd, Paptde, o Protem
rihdag - Below is a list (editable) of stopwords from the default CSV

Amphiaan title v
] :::::"’,:h & Anatomic Site, Assessment, Consent for General i
Armal and Linkage'research, Date, Date and'time, Dose,
Aceemtx to, F h X fier. |
s Uncheck any i you do not wish to search: Due'to, For each item:, identifier, Item, NOS, Number,
Occurrence, Other Complication, Specify, Other,
Bacternm
- Age in y

specify, POLST, QOL, SDOH, Scalar, Scale, Scale,
Score, Select all'that apply from'the list below, Site,
8 Language primary 150 code Source, Specific, Specified, Specify Other, Subclass,
Text, The name'that describes, The name'that
describes, Time, Times, Type, Unit of Measure, Would
you say very easy, somewhat easy, or not easy at all?,
a, abaft, abafter, abaftest, abouter, aboutest, abover,

Case control indicator

2. Change the header column to view that column for the data elements shown.

Keyword cul Permissible Values Explore Semantic Network
Please upload a CDE csv file with the data element terms, and an exclusion list (stopwords) .csv file if necessary. -
Acqured Abnormaity | Data Element CSV File: Moin 4 AITBIR COE-orig-impe... | Select File Stopwords CSV File: Select File
Actrvey
Age Growp
Amino Acd Sequence Select the header column search field: Default Preview:
mno Acd, P « Proten
e I ke VJ Below is a list (editable) of stopwords from the default CSV.
Anstorme o Abnormaity
B Astemsicel Souchns o % &, Anatomic Site, Assessment, Consent for General '
Arwral WEHEIS D and Linkage'research, Date, Date and time, Dose,
Due'to, For each tem. identiier tem, NOS, Number,
Archaeon
Prssteo + || element type Occurrence, Other Complication, Specify, Other,
Sadion specify, POLST, QOL, SDOH, Scalar, Scale, Scale,
Score, Select all'that apply from the list below, Site,
definition Source, Specific , Specified, Specify Other, Subclass,
short description Text, The name'that describes, The name'that
datatype describes, Time, Times, Type, Unit of Measure, Would
data element concept identifiers you say very easy, somewhat easy, of not easy atall?,

a, abaft, abafter, abaftest, abouter, aboutest, abover,
data element concept names

data element terminology sources
input restriction

minimum value

maximum value
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BRICS

3. Deselect the element(s) that you do not wish to search for and then click the Search button.

Sebect

Acquered Abnormalty
Acvaty

Age Geoup
Amino At Sequence
Ao A, Pegtide, of Protes
Amphtarn

oo

¥ Abrormaity

cul Ba

Keyword

short description

Uncheck any items you do not wish to search:

Value for participant’s subject age recorded in
years.

Indicator of whether subject is in the case or
control arm of the study.

Code (150 639-2 alpha-3 code) for the language
the participant/subject speaks most often.

Max results:

Allow CUIs without definitions:

Permissible Values

Explore Semantic Network

Below is a list (editable) of stopwords from the default CSV.

&, Anatomic Site, Assessment, Consent for General
and Linkage'research, Date, Date and'time, Dose,
Due'to, For each item:, Identifier, item, NOS, Number,
Occurrence, Other Complication, Specify, Other
specify, POLST, QOL, SDOH, Scalar, Scale, Scale,
Score, Select all'that apply from'the list below, Site,
Source, Specific, Specified, Specify Other, Subclass,
Text, The name'that describes, The name'that
describes, Time, Times, Type, Unit of Measure, Would
you say very easy, somewhat easy, or not easy at all?,
a, abaft, abafter, abaftest, abouter, aboutest, abover,

4. The table of CUIs will show. Use the select box to associate the CUIs with a data element.
NOTE: We can select up to 3 CUIs to be associated with each Data Element.

Sebect -
Acqured Abnormaity 1
Actry
Age Group

oo

Armano Acs Sequence
Amanc Acsd, Peptide. o Proten
Amghtzar
Antomcal Abrormasty

Anatomscal Struchure
Aremai
Antiwotc
Archaeon
Bacternm v

Keyword Cul

m Max results:
5 W

Allow CUIs without definitions:

1 Subpect Age CZ348875

. Study Subyect Parcopation T
Satus

3 Age Years C1510829

A Subectre observaton F——
quakber value
f S
. Planned Duration of Stady 1o
Subyect Parcpation

Permissible Values

Explore Semantic Network

a, abaft, abafter, abaftest, abouter, aboutest, abover,

DEANITION
NCI The age of who s he subject n 2 shady o
a person who m na L
e Anribute
L The status of & subyect I relaboNSHE 10 Mes PAMBCHAtON N 3 grven chrecal study at 3 Quakitatrve
paricular bme and date oncept

NCI The length of a person's e, stated in years snce bth

NC! Modded by personal feekng or taas

oncep
NCi. Total estmated length of time of subject's paricipabon in a cinical study, rom the  Quanitative
tame of envoliment 10 the compietion of follow-up 85 documented in the shudy protocol  Concept
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BRICS

NOTE: If there are multiple Data Elements selected, then a table for each data element will
show, allowing users to select the CUIs for the different data elements:

Keyword cul Permissible Values Explore Semantic Network

5

Ao CUts without dfntion:

v

1 The length of a person's Me. stated i years since brth Temporal Concegt

sated 0 years sce tem Fdng

The leng®h of a dog's Me

Age Less than 80 Years NCI An indication that an indvidual's age 1 of less than 50 years Orgarvim Anrtate 1

Age Geonp

4 Age Greater Tan 85 Years An Indicaton that an ndviousls 30 1 of wars greater than 85 years
- 5 Age Botween 80 and BS Years  CAS28155  NCI An indication that an indnidual's age 1 of was between 80 and 85 years.  Age Growp 1 -
SELECT RANK CONCEPT an DERNITION SEMANTIC TYPE  VOCABULARIES
. Quanteatve
Caseuntdose  CISXI148  NCI A dosing unt equal 1o the amount of actve ingredient(s) contained in 8 case : =
Concep
True Case Stats  C274847 The parkcpant m 3 true Case %r the phencfype under Consder ston uaitatrve Concet
Circat Study
Cove 1706266 NCI A problem requinng mwvestgaton Conceptu Erany
4300 sormees s ko W me oral contrax ter packs
4 ackagng Case ’ PEES Medical Device
NCI Indicates that 3 text makch 300N GRINGUShEs Ler Case (CIpRal) keers KO lower
Case Semtve  C2ATS05 ot by Quaitatrve Concest

5. To create a BRICS CSV for uploading the Data Elements with the selected CUIs back in then
select the Export BRICS CSV button.

cul Permissible Values Explore Samantic Network

Keyword

a, abaft, abafter, abaftest, abouter, aboutest, abover,

5 W
o cutswithout defntions: (SRR
SEMANTIC
SELECT RANK CONCEPT an DEFNITION e VOCABULARIES
—* 1 Subyect Age: C2MB5TS  NCI The age of a person wha s the subyect n a shudy
Study Subyect Partcpator e “ 10 10 P, P30 1 8 e sy, ¥
Stas par o
Temporal
-] Age Years C1510829  NCI The length of a person’s e, stated in years since brth s
Concept
Subrective obseryatior Qustate
4 .35 Moxited by personal feeing o tars
quaktier vae o
Planved Duaton of Sy oo NCI Total extimated lengfh of tme of subpect's parcspation n 3 cnecal safy from e uanttatve
Subpect PACRIton Al tme of envoliment 10 The completan of follow Up 38 dorumented 1 he study protocol Concept
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BRICS

6. To create a NLM (National Library of Medicine) CSV then click Export NLM CSV.

St
Acqueed Aprormatty
Actoty
Age Group
Amano Aca Sequence
Ao Acxd. Pegtide. o Proten
Amghian
At Abrormaity

Anatomeal Structure

SELECT RANK

n Max results:
5 W

Allow CUIs without definitions:

cul Permissible Values  Explore Semantic Network
a, abaft, abafter, abaftest, abouter, aboutest, abover, -
- .
CoNCEPT an OEFINITION e TC vocABULARIES
Subect Age C2MEETS  INCI The sge of & person who i B sutyect in & shudy (R
e
Sty Subyect Partcpaton asag M1 The st 111 redabonsieg 10 s paropaion i 3 green Chrecal shaly. at 8 Cuabat
Status . o .
Rge Years CI510820  NCI The length of a person's Me. stated i years snce beth
Subpetve otmeryaton s
04 3055 NCI MOO#ed Dy personal teehng o bas. e

quakber vake) ——
Pusned Duaton of Sudy o, NCI Tota estimated lengh of time of subyect's parcipation i a cical study fom the  Quanteative
Subyect Partcpaton 3 = ‘ome of ervoliment 10 the compieton of folow-up 83 documented I the study protocol Concept v w
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BRICS

14.3.5 Permissible Values

This page allows us to find CUI(s) by searching for a Permissible Values, selecting CUIs for that
Permissible Value and saving a file to upload to BRICS to update the permissible value to have the

selected CUI(s).

Keyword cul Batch CDE Permissible Values Explore Semantic Network

Enter one or more keywords or phrases, separated by | for example: unknown | not applicable

B Search Permissble Value: I . Max results: 5 V' Allow CUIs without definitions:

1. We can search for a Permissible Value or multiple Permissible Values by separating them with
the pipe character (]).

Keyword cul Batch CDE Explore Semantic Network

Enter one or more keywords or phrases, separated by | for example: unknown | not applicable

VOCABULARIES
™t
0 ! oy Concept E
NC2 F S4qt
e - Frang
-
unknown 2 NCI A barety detex s
st
‘ wr . . spemee e = o L, Jeographe An
xdes (GEN
Quastatve
ATHITY NCI s unhnown whether any transiormanon of the product Lakes place .
orces
SELECT  RANK concert oan OFINITION SEMANTIC TYPE VOCABULARIES
Not Agpac atee 1272450 NCI Determnation of 2 value 5 not relevant in the Cument context Quatatrve Concegt -
e Ao aton that » catve
Potency Not Abci athe CIT05112  NCI The stenom of the achve noredent's) is not relevant Guattatve Concect

2. We can select up to 3 CUI(s) for each Permissible Value. Then press Save Permissible Values to
save a CSV file that can be uploaded to BRICS to update the Permissible Values with the selected

CUI(s).

Keyword cul Batch CDE Explore Semantic Network

Enter one or more keywords or phrases, separated by | for example: unknown | not applicable

Search Permissble Value: untnown | not appleatt . Max results: 5 ' Allow CUIs without definitions:

SEMANTICTYPE  VOCABULARIES

Not Asgi atie

Dosage Form Not Apphc able 1705113 NC! An ndecaton hat the dosage form s not

¥ Mot Acpacatie CI706112  NCI The streng®h of he active ingrechent(s) s not relevant usstatve Concept
‘ scome 204779 NCI The cukome & not appicabie fosng
. Mot Appac atie Ind< stor C2985807  NCI Species whether sometung s ot relevant i the Curment context Quaktatve Concept -
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BRICS

14.3.6 Explore Semantic Network

This page visualizes the semantic types, allowing users to see the selected Semantic Types drawn out as
atree.

This can help disambiguate when there is confusion of what CUI to assign.

The graph is interactive allowing to expand/collapse nodes by clicking on them as well as viewing
additional information when hovering over each node.

NOTE: Leaf Nodes will be green while non leaf nodes will be blue.

Keyword Ccul Batch CDE Permissible Values

The UMLS Semantic Network provides a consistent categorization of all concepts represented in the UMLS Metathesaurus.

| search Semantic Network: .

Molecutar Sequence ®

Occupaton or Dsciphne @
-

Amphitsan Conceptual Entity Functional Concepte # Body System
Anatomcal Abnormakty
A S trUChun od
8 Anatomscal Structure Ctuasietie @ Professional or Occupatonal Group
Arvmal
Antuotx - S—
Archaeon Semantc Network® Groupe— ®Family Group
Bactenum - ®Age Group
© Croup Al @ Patent or Disabled Group

@ Reguiation or Law
® Classification

® Social Behavior
@ lindividual Behavior
‘® Laboratory Procedure
# Daily or Recreational Activity
Activity o Health Care Actity @- ®Diagnostc Procedure
Research Activity & @ Therapeutic or Preventive Procedure
Occupational Actvity @—
@ Governmental or Reguiatory Actity
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