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Indexing Initiative (11) Project Goals

 |nvestigate automated and semi-automated
Indexing methodol ogies

e Develop methods that result in acceptable retrieval
performance

o Concept-based algorithms
e Extensive use of UMLS resources
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|1 Project Phases

1. Initialy, an independent collection of projects
addressing
e |ndexing methods
e Evauation
 Policy
Development of a prototype indexing system for

| testing indexing methods

Deployment of the Medical Text Indexer (MTI)
system to NLM indexing environments
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Phrase-based | ndexing Methods

e MetaMap Indexing

e Perform MetaM ap processing on input text
» Parsetext into phrases
* Generate variants
» Retrieve Metathesaurus candidates
» Retrieve and evaluate M etathesaurus candidates
» Construct final mapping

e Rank all concepts discovered

 Trigram phrase matching
e Form phrases based on character trigrams
e Match against Metathesaurus
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MetaMap Example

e Text: “ Thelocal anesthetic bupivacaineis
cardiotoxic ...”

Phrases. “ The local anesthetic bupivacaine’, “is’,
“cardiotoxic”, ...

Variants. anesthetics, anaesthetic, anesthesia, ...
Candidates: ‘Bupivacaine', ‘Local anaesthetic’,
‘Local anaesthetic, NOS, ...

Mappings

e ‘Bupivacaine and

o ‘Local anaesthetic’ or ‘Loca anaesthetic, NOS
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PubMed Related Citations Indexing

* Find the closest neighbors (related citations) to the
Input text

o Extract the MeSH headings from the neighbors

 Example
e Text: “Bupivacaine inhibition of L-type calcium current
In ventricular cardiomyocytes of hamster. ...”

e Extracted MeSH:
e ‘Calcium Channels
e ‘Cacium Channel Blockers
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Restrict to MeSH

e Find the semantically closest MeSH headings
using UMLS relationships:
e Synonyms
e Associated expressions
* Hierarchical relationships (child, parent)
e Other relationships

o ‘Acute adenoviral follicular conjunctivitis
restricts to
e ‘Adenoviridae Infections and
o ‘Conjunctivitis, Viral’

U.S. NATIONAL LIBRARY OF MEDICINE




Postprocessing (1 of 2)

e Clustering of results from basic methods
 Indexing rules and lookup lists
e ‘Eclampsia -> ‘Female and ‘ Pregnancy’
o GO05 treecode -> ‘genetics
o “pediatric(s)’ -> ‘Child’
e ‘Hamsters ->‘Animal’
e Exclusons(e.g., ‘TEST’, ‘Disease’)
 Further promotion of title headings and chemicals
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Postprocessing (2 of 2)

e UMLS/MeSH heuristics
 Remove MM heading with unrelated semantic type
 Remove RC heading if no more general MM heading

 Remove achemical MM heading when no other terms
are chemical in nature

MM — MetaM ap recommendation
RC — Related Citations recommendation
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A MEDLINE Citation

Tl - Bupivacaine inhibition of L-type calcium current in ventricular
cardiomyocytes of hamster.

AB - BACKGROUND: Thelocal anesthetic bupivacaineis
cardiotoxic when accidentally injected into the circulation.
Such cardiotoxicity might involve an inhibition of cardiac L-
type Ca2+ current (ICa,L). This study was designed to define
the mechanism of bupivacaine inhibition of ICa,L. ...
CONCLUSIONS: The inhibition of 1Ca,L appears, in part, to
result from bupivacaine predisposing L-type Ca channelsto the
Inactivated state. Data from washout suggest that there may be
two mechanisms of inhibition at work. Bupivacaine may bind
with low affinity to the Ca channel and also affect an
unidentified metabolic component that modul ates Ca channel
function.
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Assigned MeSH and Suggested MTI Terms

 Assigned MeSH (10) e Suggested MTI Terms (11)
* Anesthetics, L ocal Calcium
Animal Heart Ventricle
*Bupivacaine Bupivacaine
*Calcium Channels Calcium Channels
Calcium Channels, L-Type Calcium Channel Blockers
Dose-Response Relationship, Drug Calcium Channels, L-Type
Hamsters Cdlls
*Heart Calcium Channels, T-Type
Male Anesthetics, L ocal
Support, Non-U.S. Gov't Hamsters
Animal

1.
2.
3.
4.
D.
6.
1.
8.
9.
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MTI Deployment: Fully Automated Indexing

 MTI indexing of collections which will not be
manually indexed

e |nitial collections available from the NLM
Gateway
o AIDS/HIV meeting abstracts
e Health services research meeting abstracts
o Space life sciences meeting abstracts

o System in final testing before deployment
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Evaluation of Fully Automated Indexing

* Retrieval experiments together with

e Continued system development to improve
accuracy

e Basic MTI components
e Word Sense Disambiguation (WSD) research
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MTI Deployment: Semi-automated Indexing

 MTI recommendations presented to indexers
within the Data Creation and Maintenance System
(DCMS)

* Liveexperiment with volunteer indexers

« Using feedback from experiment to improve the
guality of MTI recommendations
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MTI Indexing Experiment

e Ten volunteers each indexed ajournal issue using
MTI recommendations

e Questionnaires for each article indexed plus
summary guestionnaire

 Analysis
* Average of 8 useful terms per article (3 main)
e Precision = .29, Recall = .55
» Adeguate coverage? 37% yes, 53% partial, 10% no
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Experiment Feedback

» Make suggested terms hot links to the MeSH
browser

e Gray out selected terms
e Show entry term, not heading, If found

 Provideinteractive accessto MTI
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Evaluation and Status of Semi-Automated Indexing

e Evaluation
e Comparison of final indexing with M TI suggestions

* Further feedback after implementation of indexers
recommendations

* Deployed for all indexers August 29, 2002
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