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1 Overview

The goal of this annotation is map text from clinical documents (Discharge
Summaries, ECG Reports and Echocardiograms) to SNOMED CT concepts in
UMLS. Concepts in UMLS are identified with a unique identifier called a “CUI"
that starts with the letter C, for example “C0043395" is the CUI for yellow
fever. In some cases, we will map a single highlighted piece of clinical to text
to more than 1 CUI. Everything you need to use to do the annotation can be
done in a web browser, but you will need to use Google Chrome. You will
need to have at least 2 tabs in Google Chrome open, one to look at the clinical
text through an annotation tool called BRAT and another to look up concepts
using the the NLM SNOMED CT browser. You might need a 3rd window to
google words or abbreviations for which you don’t know the meaning.

This document has 2 main sections, the first section ("Annotating Text")
describes the annotation process conceptually and the last section ("Naviga-
tion") provides step by set instructions on how to log in and use BRAT and the
SNOMED CT Browser.



2 Annotating Text

2.1 Overview of CUI Assignment

The annotation goal is to assign one or more CUIs to the highlighted dis-
ease/disorder text by adding the CUI to the "Annotator Notes” section of the
highlighted concept. Added CUlIs should be separated by spaces and should
contain at least CUI with a semantic type from the UMLS disorders group since
that is the criteria by which they were originally identified. Examples of the
Disorder Group semantic types are listed below.

1. T020|Acquired Abnormality

2. T190|Anatomical Abnormality

3. T049|Cell or Molecular Dysfunction
4. T019|Congenital Abnormality

5. T047|Disease or Syndrome
T050|Experimental Model of Disease
T033|Finding

T037|Injury or Poisoning
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T048|Mental or Behavioral Dysfunction
10. T191|Neoplastic Process

11. T046|Pathologic Function

12. T184|Sign or Symptom

You can tell the semantic type of the CUI you are select is by looking at the
SNOMED-CT browser, under “UMLS Information”. You should see text like:
“Semantic Types: Congenital Abnormality [T019]” The goal is to completely
represent the highlighted text to the highest degree of specificity possible
using a single vocabulary - SNOMED CT. Thus other semantic types such as
(ex qualifiers) may be needed as well.

2.2 CUI Selection Guidelines
1. Pick as few CUIs as possible to represent the text

2. Match the meaning of the text as closely as possible. If more CUIs need
to be added to match the meaning completely, add them. For example if
the text contains body positioning concepts (left, right, inferior, superior)
find concepts or qualifiers to include those.



3. When picking CUI/s to represent the text, preferentially select CUIs such
as disease, pathologic function, congenital abnormality before using a more
generic type like “finding”.

4. The CUlIs selected should try to include all over the pre-existing disorder
attributes such as body location, severity. For example, select a CUI for
“breast cancer” not just cancer even if the body location “breast” is already
highlighted. However if there is no CUI for “breast cancer” and the body
part is already highlighted there is no need to add an additional CUI for
breast.

5. Try to avoid selecting CUIs where the concept name includes "dysfunc-
tion", "abnormal" if a more specific concept can be found.

6. If no set of appropriate CUIs can be found for the concept, fill in CUI-less
in the annotator notes. This should be rare.

7. If something is not a disease or medical issue then fill in NO-DISEASE
instead of a CUI. This should be extremely rare.

8. If you have further questions email ozborn@uab.edu

2.3 Examples with Text

The text highlighted in red corresponds to the disease mention.

1. EMTs were called and found the patient confused and lethargic, with
dried blood in his mouth. Dry (qualifier value) (C0205222) and Blood
clot (morphologic abnormality) (C0302148).

2. The left atrium is elongated. Extended (qualifier value) (C0231449) and
Length (attribute) (C1444754).

3. Left ventricular wall thickness, cavity size, and systolic function are normal
(LVEF>55%). Due to suboptimal technical quality, a focal wall motion
abnormality cannot be fully excluded. Fill in Cardiac wall motion (ortf)
(C0232167) and Focal (qualifier value) (C0205234). Do not specify left
ventricular wall motion abnormality if left ventricular is not specified,
even if 99% of such wall motions refer to the left ventricle

4. POD three was significant for dropping oxygen saturation with increased
pulmonary toilet. Use “Finding of oxygen saturation” (C3163851).

2.4 Short Examples

1. depressed LVEF. Use “Left ventricular ejection fraction (Ibtr)/C0428772”
and “Decrease (quco)/C0547047". “Left ventricular ejection fraction (Ibtr)/C0428772
does not cover the text “depressed”.



2. elevated liver function tests. Use “Liver Function Tests(Ibpr)" and “High(glco)”
not “Liver function tests abnormal finding(fndg)” since the latter does not
specify the problem and is too general.

3. mucosal thickening. Use “Thickened(fndg)” and “Structure of mucous
membrane of ethmoid sinus(bpoc)” rather than “Mucous membrane swelling”
unless swelling is explicit and unambiguous from the context.

2.5 Example Walkthrough
2.5.1 “Unable to walk”

Ok, you're logged in and your first document is in front of you. Here’s how you
annotate.

Service: Neurosurgery

HISTORY OF PRESENT ILLMESS:
Diseasey o PP TampExp

unable to walk for 45 minutes. Tk
PAST MEDICAL HISTORY: Hypothy
ALLERGIES: Penicillin and Bactrim

MEDICATIONS: Levoxyl 1.75 mg.

Find the next disease concept, in this case it is the first one and the
disease (we use the term loosely) is “unable to walk”. The “Disease” is
highlighted in green. You’ll also notice it has a Temporal Relationship
with another piece of text “45 minutes”. There are 10 different types of
relationships, but the only thing you need to focus on is the Disease text.
This is the text that was not mapped in the original annotation of these
documents.



€« > C @:hn-p-s:,‘flES.Zﬁ.ZS.l()E;‘bratfvl.37Crun(hyﬁFmg,’#;‘nzbornﬁdarasetl,‘00098701613970ISCHARGE75UMMARY
% Apps [ Search [ Money []Llocal []Papers [INLP []PhD [ UAB [ Sofeware [ Mail [ Social [ Work [ News

& [/ozborn_dataset1/00098-016139-DISCHARGE_SUMMARY

1 16139]|[08|[||15836](||DISCHARGE_SUMMARY/|[[2015-03-24 00:00:00.0/|[|[1lI11I
2 Admission Date: [**2015-03-17*4] Discharge Date: [**2015-03-24*]

4 Date of Birth: [**1974-10-03*4] Sex: F
i Service: Neurosurgery

1 HISTORY OF PRESENT ILLNESS: The patient is a 40-year-cld female with complaints of headache and dizziness. In [**2015-01-14*"], the patie

[Disesse) """ ampexn) Fempexp P T (pisease)

unable towalk for 45 minutes. The patient also had a similar episode a year and a half ago where she had inability to walk without pain. She |

12| ALLERGIES!

unable to walk Link
14 MEDICATIO|
=
Google, Wikipedia, SNOMED CT
 Notes |
16 PHYSICAL E
round, and re
17 Chest was cl
pulses. Gait| V7,

Click on the text “unable to walk”. A box should popup as shown above

containing the text as well as links for searching to Google, Wikipedia
and the SNOMED CT Browser.

UMLS Terminology Services
Ynified Hedical SNOMED CT Browser

Language System ®

UTS Home  Applications SNOMEDCT Resources Downloads Documentation UMLS Home &

H (Racnl Searches 1 m

® Term () Congeptl D () Description| D

unable to walk Co . EJ'Concept: [282145008] Unable to walk
. = UMLS information
Active concepts only: ™ U (6o Unat N
: [C0560046] Unable to wal
Restrict results to: --None-- |
Semantic Types:Finding [T033]
Search Results (13) Concept Status |Definition Status
282145008 Unable to walk (finding) Active Defined

282150002 Unable to walk on the flat (finding)
282168004 Unable to walk up hill {finding)
282174004 Unable to walk down hill (finding)
282156008 Unable to walk up a slope (finding)

= Descriptions (2)

o Id Description Type Status
675766018 | Unable to walk (finding) | Fully specified name | Active

282162003 Unable to walk down a slope (finding) 420381018 Unable to walk Synonym Active
282180007 Unable to walk up step (finding) Parents (4)

282186001 Unable to walk down step (finding) Children (12)

282198008 Unable to walk down stairs (finding) Relationships from this concept (12)

282223002 Unable to walk on a narrow line (finding) Relationships to this concept (12)

282229003 Unable to walk heel to toe (finding) Tree Positions (7)

In the pop-up box, click on “SNOMED CT” (after Google and

Wikipedia) to do a quick search in your browser. If you are logged in to
UMLS (as described earlier), it should do a search for you and give
results like above. This should be an easy search, the concept description
perfectly fits the text “unable to walk".



UMLS Terminology Services

Unified Medical Metathesaurus Browser

Language System ®

UTS Home  Applications SNOMEDCT Resources Downloads Documentation UMLS Home &

[searon | [Tree ] [Recent Searches [Basic View | [Report View | [ Raw View |
O Term & CUI O Code 7]
ICI:ISGIJIMG IE Concem..: [C0560046] Unable to walk
Semantic Types
Release: Finding [T033]
Search Type: © Atoms (26) string [AUI / RSAB / TTY / Code]
Source: Pl G 0 WALKING INABILITY [A1620480/CCPSS/PT/1007162]
AIR inability walk [A18858983/CHV/SY/0000039655]
ALT unable to walk [A18677551/CHV/PT/0000039655)
AOD rs Unable (to):walk [A1B62656/ICPC2P/PT/L28004]
AT : ° unable to walk [A9341286/ICPC2P/PTN/L28004]
Unable to walk [A1302008/MDR/LT/10049278]
4. Neschopny chiize [A15766762/MDRCZE/LT/10049278]

You can click on the discovered CUTI (C0560046) to see multiple

descriptions of that concept for different vocabularies in UMLS.

e manen

unable to walk

| Search ]
Google, Wikipedia, SNOMED CT

=
=
=

Entity type
(® Disease
() shareClefQualifier

n

| Notes |
C0560046 X

Add Frag. Delete Move oK Cancel
5. p
Copy the CUI from the previous window and paste it into the Notes box.

Then press “OK”. Congratulations, you just annotated your first concept!
If you needed additional CUIs for this concept you would have just
added them in the same Annotator Note box, separated by a space.



3 Nayvigation

3.1 Setting up and using the SNOMED CT Browser
1. Open Google Chrome

2. Go to https://uts.nlm.nih.gov/home.html|

« - g https://uts.nlm.nih.gov/home.htm|
== Apps ﬁSEarch [ Money [ Local ﬁl’apers ﬁNLF ﬁl’hD £ uas ﬁSﬂﬁwalE 5 Mail ﬁSﬂdal ﬁWu

wibe UMLS Terminology Services
,@%‘j Unified Medical oy
Ml Language System ®

UTS Home  Applications SNOMEDCT Resources Downloads Documentation UMLS Home

SNOMED CT at NLM &
International Release &

US Edition of SNOMED CT &

Welcome »

HequestaLicense US SNOMED CT Content Request System @  ITS) allows you to:

News/Announcements Convergent Medical Terminology & License and create a UTS
Training SNOMED CT Browser 2 2 : i
i B Hibaens . JTS Applications including:
o Semantic Network Browser
3 o SNOMED CT Browser

Click on SNOMED CT between Applications and Resources. Scroll
down the pop up list and select SNOMED CT Browser.


https://uts.nlm.nih.gov/home.html

UMLS Terr

Unified Medical
Language System ®

Sign In
Username:

‘ozborn

Password:

Don't have a UMLS license/account? Reguest one now

Forgot Username?
Forgot Password?

Log in to UMLS. If you have a UMLS username and password use that,
otherwise you can use mine. Username: Il Password : GG



Liausge Shaisa® SNOMED CT Browser

% UMLS Terminology Services
Unified Medical

UTS Home  Applications SNOMED CT  Resources Downloads Documentation UMLS Home o

M Tree (Recent Searches] ,W

SNOMED CT Version: 2014_03_01 i

@ Term () Conceptl D ) DescriptionlD

walk ﬂ

Active concepts only:
Restrict results to:

Search Results (96)
[:1-25: 3
257673008 Domestic walkway (environment) A
87777003 Moving walk, device (physical object)
81234003 Walk-in clinic (environment)

272529007 Walk-standing (finding)

282097004 Ability to walk (observable entity)

5. 282145008 Unable to walk (finding)

You will be using this page to type in words (such as walk shown above)

into the search box in order to retrieve CUIs for annotation.
Alternatively you will be able to click in the BRAT tab on SNOMED CT

(shown in the first examp.e) and it will automaticaly enter the text as a
search term.

3.2 Setting up and using BRAT
1. Open Google Chrome

2. Go to https://138.26.23.106/brat-v1.3_Crunchy_Frog/#/|



https://138.26.23.106/brat-v1.3_Crunchy_Frog/#/

4.

/ [ SSLErrer x|

<« C | B b+4pS://138.26.23.106/brat-v1.3_Crunchy_Frog/#/

i Apps For quick access, place your bookmarks here on the boekmarks bar. Import bookmarks now.

This is probably not the site you are looking for!

You aftempted to reach 138.26.23.106, but instead you actually reached a server identifying itself as
Genome-BMilinux. This may be caused by a misconfiguration on the server or by something more

serious. An attacker on your network could be frying to get you to visit a fake (and potentially harmful)
version of 138.26.23.106

You should not proceed, especially if you have never seen this warning before for this site
| Proceed anyway | | Back to safety |

LEraceed. anyway. |

PHelp me understand

You should see an error message (shown above) indicating the webiste

has no certficiate. Ignore it and click proceed. If you can’t connect at all,
it is possible that you are connecting from a non-UAB computer, that is
one with an IP address not starting with 138.26 or 164.111. If this is the
case send me email so we can add your range of IP address so you can
work from home, Starbucks, etc. ..

{5 https://138.26.23.106/brat-v1.3_Crunchy_Frog/#/
| Search [ Money [ Local [G] Papers [ZI NP [ PhD  [] UAB [ Software [L0] Mail [Cd Social (G Work [G3] News <.~ Clock

Router 1 No.
x

Authentication Required

The server https://138.26.23.106:443 requires a
username and password. The server says: UAB CCTS

HP
The SIte S S Biomedical Annotation Server.

You attempted to rea¢  User Name: | brat
trusted by your compt
credentials, which Chi
your communications.

In entity that is not
ted its own security
trying to intercept

Password: sesssssses

Cancel Log In
You should not procet

(Proceed anyway ) ( Back to safety )

P Help me understand

Log in to the Apache Web Server using username “brat” and password

I This username/password combination is the same for
everybody.

10



5.

C | [ https://138.26.23.106/brat-v1.3_Crunchy_Frog/#/

(i search [ Money [ Local papers [ NP []phD [ uae [ sofware [ Mail [0 Social [ work (1] News -~ Clock [ Router

!

Welcome to the brat annotation tool!

Below is a mini-tutorial for basic usage. For detailed instructions, please see the brat user manual.
Selecting a document

After closing this tuterial, you will see the collection browser, which allows you to access the different text
collections and individual documents in those collections on your brat installation. Simply double-click on a

collection name to show its contents or on a document name to open it.

You can later return to the collection browser by pressing the TAB key or by clicking on "Collection” in the
menu.

Visualization

When a document is selected, the main window area shows a visualization of the text and annotations of that
document. Placing the mouse cursor over an annotation shows further information about that annotation.

Menu

Placing the mouse cursor over the blue bar on top of the window opens the tool menu. This provides access to
the following features:

» Collection: collection browser

» Data: export annotation data

= Search: search current document or collection
+ Options: system configuration options

You should now see the Welcome Page shown above, which provides

some information on how to use BRAT - the annotation tool we are
using. You can now click OK in the bottom right hand corner.

11
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g Collection |
/

= Collection Information

Document

Document Modified Entities Relations |
cuiless_shareclef2014/
cuiless_shareclef2014_all299/
examples/

ozborn_datasetl/
semeval_task7/

tutorials/

CEEEDD

C )] Dl

OK Cancel

The “Welcome to the BRAT annotation tool" window should have

disappeared and when it does it should reveal the collection browser
consisting of a list of different datasets. Double click to open the
appropriate dataset starting with your username, something like
username _datasetN. The name of the dataset you need to work on
should have been sent to you by email.



[ {3 hitps://138.26.23.106/brat-v1.3_Crunchy_Frog/#/ozborn_dataset1/
| Search [ Money [] Local [ Papers NLP PhD UAB Software [ Mail [ Secial [ werk News .- Clock

born_datasetl/

‘ Jozborn_datasetl/ ‘

Document Modified Entities Relations Events
B ./
[ 00098-016139-DISCHARGE_SUMMARY 1 day ago 18 10 0
1 19623-085193-ECG_REPORT 1 day ago 1 2 0
| 23389-095475-ECHO_REPORT 1 day ago 12 14 0
C ¥ Dalwl

oK Cancel

7.
Select the 1st document in the dataset.

& & C B hetps://138.26.23.106 /brat-v1.3_Crunchy_Frog/#/ozborn_dataset1/00098-016139-DISCHARGE_SUMMARY %) LeAeas
2 apps (Bl search Gl Money [lLocal (G rapers GNP (EPhD G uas (G Sofware [ Mal (B social [l Work [ News -

ock | Router (% No-lp  » (] Other Bookmark

[IE] /ozborn_dataset1/00098-016139-DISCHARGE_SUMMARY brat
Collection  Data = Search Options  Login
Help @

“ Date of Binth: [*197410.03%]  Sex: F
6 Senvice: Neurosurgery

4 HISTORY OF PRESENT ILLNESS: The patient is a 40-year-old female with complaints of headache and dizziness. In [*2015-01-14*], the patient had headache with neck stiffness and was

HasTempExp- -HasTempExp-
unable towalk for 45 minutes. The patient also had a similar episode a year and a half ago where she had inability to walk without pain. She had a headache at that time which was relieved with Tylenol.

10/ PAST MEDICAL HISTORY:  Hypothyroidism.
12 ALLERGIES: Penicilin and Bactim which causes a rash.
14 MEDICATIONS: Levoxyl 1.75 mg.

—

16 PHYSICAL EXAMINATION: On physical examination, her blood pressure was 104/73, pulse 7. In general, she was aweman in  no acute distress. HEENT: Nonicteric. Pupils are equal,

round, and reactive to light. Extraocular movements are full. Pharynx is benign. Tongue midiine. Neck is supple.

asBocytocation
[
8 17 Chest was clear to auscuitation. Cardiac: S1, S2, regular, rate, and hythm. Abdomen s Soft, nontender, nondistended, negative bruits. Extremities: No clubbing, cyanosis, or edema. Palpable

Move to the blue band where it says BRAT on the upper right hand

corner. A pull down menu should appear with a login sign (but you may
have to wait a few seconds).

13



swith complaints of headache and dizziness. In [**2015-01-14*], the
 empExpl " T {bisease]

S
8 Username
ozborn ‘
& Password |
asaasss ‘
e—g
B oK Cancel < oo
5 b
HasBodyLocation
HasBodylLocation
thm. Abdomen is soft, nontender, nondistended, negative t

Log in using the username and password you have been provided with by
email.
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