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UOU Introduction and background

AMayo Cli nicos record 1In

AAdvances in Natural Language Processing
(NLP) technology

AGeneraI domain

ATransfer to biomedical and clinical
domains

AProduction NLP systems for the
biomedical and clinical domains

AMedLEE (Friedman, 1977)
AMetamap (Aronson et al., 2000)
AcaTIES, University of Pittsburg
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WV Erameworks for Large Volume
Processing

AGeneraIized Architecture for Text
Engineering (GATE)

A

AUnstructured Information
Management Architecture (UIMA)

Ahttp://incubator.apache.org/uima/



http://www.gate.ac.uk/
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Clinical Text: Document Structure

A XML-based Health Level 7 Clinical
Document Architecture (HL7 CDA)

A <Section> and <text> elements, e.g. Current
Medications, History of Present lliness, Past
Medical History, Family History, Social

History, or Physical Exam.
A Clinical content is in the <text> element

A Beyond CDA structure, the text in each
section Is unstructured
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Clinical Text: Characteristics
(After Pakhomov et al., 2006)

Incomplete sentences

Patient appreciative
ACTIVITY: as tolerated

Inverted constructions

Cataract, OS, moderate OS, stable

Conversational grammar

Today i s wifeds retirement

Misspellings and spelling variations

To assist with D/C plans and eventual home

Abbreviations and acronyms
S/P L hip #. (Status post left hip fracture)

-going.
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UOU System Design

ARequirements:

AScaIabiIity (25M documents)
A Stability
Areal -time processing
Adistributed processing
Are-indexing

AFIexibiIity (many applications)

Aannotation versioning

Abest-of-breed annotators




mayo

Named Entity Recognition

ASystem discovers clinical NEs and
relevant attributes:

A Context with values of current , historyOf , and
familyHistoryOf .

A Status with values of confirmed , possible |,
and negated .

A Related to patient with values of true and
false according to whether the information is
about the patient.

AExampIe, Il n NThere are no
worrisome for recurrent metastatic
oropharynx cancero, Anmet a

cancer o has lastooyOfn stadus of o f
negated and related to patientis true.

Jodification to SNOMED -CT




mMayo

UOU Annotators - |

AContext sensitive spell corrector
(Thomson -Mclnness et al., 2004)

AContext free tokenizer and context
dependent tokenizer

ALexicaI normalizer based on National
Li brary of Medici neos
Generator

ASe ntence detector annotator
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UOU Annotators - |l

APart-of-speech tagger
ACorpus of clinical data pos data

AIBM tagger ( Coden et al., 2005;
Pakhomov et al., 2006)

AOpenNLP pos tagger for open source
version.

Ashallow parser
ACurrentIy IBM component

AOpenNLP chunker for open source
version.
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UOU Annotators - Il

ADictionary Named Entity Annotator
AMachine Learning Named Entity Annotator

ANegation detection annotator based on
NegEx (Chapman et al., 2001)

Aword sense disambiguation component
(Savova et al., 2008a)

AAbbreviation disambiguation annotator
(Pakhomov, 2002)
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UOuivaluatic)n: Part -of-speech Tagging

APOS tagger
ATnT (Pakhomov et al., 2006)

ATrained on combination of
PennTreebank and Mayo data

A94.7% accuracy

AN[=1Y tagger (Coden et al., 2005)

ATrained on combination of
PennTreebank and Mayo data

A93% accuracy
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UOU Evaluation:

Word Sense Disambiguation

AWSD component for 50 most frequent
and relevant terms (Savova et al., 2008a)

ASupervised machine learning
methods

AF-score: 0.82

AAbbreviation disambiguation
(Pakhomov, 2002)

AF-score: 0.89
)0
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I Wsaluation: Named Entity Recognition
ATests the end system output

AGold standard corpus (Ogren et al.,
2008)

A16O clinical notes, 1556 NEs

AIAA: for span (90.9%), concept
code (81.7%), context (84.8%), and
status (86.0%) agreement.

ADictionary look -up results (Kipper -
Schuler et al., 2008)

AF-score range: 0.56 -0.81
() o
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gy Evaluation: In Progress

AopenNLP POS tagger
AopenNLP chunker

ANER with openNLP pos tagger and
chunker as part of the pipeline
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UOU Applications

ADiscovery of patient smoking status (part
of 15t 12B2 clinical NLP challenge) (Savova
et al., 2008b)

ATumor progression from neuroradiology
reports

ACategories: stable, progressed,
regressed

AcClassifiers based on lexical and
syntactic features extracted from XCAS

AExtended Drug Profile attribute recognition
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UOU Conclusions

APresented a high -throughput information
extraction system for the clinical domain
built within UIMA

AFlexible and modular system

AOpen-source released scheduled for 2008
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UIMA-based
Pipeline

after Pakhomov et
al., 2005)

Input XML I

Amoxicillin, 200 mg =>
Amoxicillin , 200 mg

1. type, stage, grade, level,
phase, class, para, grvida,
alpha, sort, group, category,
cat, rank;
2. status post , s/p =>
status_post
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Text analysis: Framework

E:
S
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Initialize/Detagging

Context Free Tokenizer

Context Sensitive Tokenizer

Abbreviation Disambiguation

CSSC Spelling

Lexical Normalization

Sentence Detector

Stopword Lexicon
Abbreviation Model
Abbreviation Lexicon
Spelling Lexicon
SD Model
CSSC Model

Norm Lexicon

(after Pakhomov et al., 2005 )

POS Pretagger
POS Tagger

Drug Annotator (Dictionary)

Disorders Annotator (Dictionary)

Shallow Parser Findings Annotator (Dictionary)

SAIL Disorder
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SAIL Drug

Finding/Disorder Classifier

Negation

Feature Extractor

POS Model
POS Lexicon

Findings Dictionary
Diagnosis Dictionary
Shallow Parse Rules Negation Rule Base

SAIL Models

Naive Models



