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Historical Background

e Programs that map biomedical text to a thesaurus
CLARIT (Evans et al., 1991)
SAPHIRE (Hersh et al., 1990)
MetaMap (Aronson et al., 1994)
Metaphrase (Tuttle et al., 1998)
MMTx (2001)
KnowledgeMap (Denny et al., 2003)
Mgrep (2009)
o Characteristics of MetaMap/MMT x
 Linguistic rigor
» Flexible partial matching
« Emphasis on thoroughness rather than speed
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MetaMap/MMTx Distribution Modes

&) MetaMap - Mozilla Firefox E EJ
Fie Edt Yew Higtory Bookmarks Tooks Help

i | | htip:fimetamap,rim.nib. govf

MetaMap Portal

Houma HLM = LHHCEC = Matabap

Home MetaMap 15 a highly configurable program developed by Dr. Alan (Lan) Aronson at the National Library of Medicine (MLM) to map
Announcement (HTML) | biomedical text to the UMLS Metathesaurus or, equivalently, to discover Metathesaurus concepts referred to in text. MetalMap uses a
knowledge intensive approach based on symbolic, natural langnage processing MTLF) and computational linguistic techniques. Besides
being applied for both IR and data mining applications, IMetaldap is one of the foundations of NLM's Medical Text Indexer (MTI) which
Downloads is being applied to both semiautomatic and fully automatic mdexing of biomedical hiterature at NLM

Prerequisites

Installation Avenues to MetaMap:
Binary Update Installation|

(Our Semantic Knowledge Representation (SKE) website prewides both Interactive and Batch facimes that

Un-Install Web  jallow users to send text to our internal machmnes and run vanous programs mehiding the MetalMap program

Access & Interactive facility 1z designed for testing options and munning small amounts of text. The Batch facility runs
Ege amounts of text through our Scheduler program which distributes the werkload over a large pool of clients,

MetaMap 2008 v2 Metala [Chstributable version of the ongmal Prolog MetaMap program Currently only mcludes bmary distnbution for GOTO
(25 Mar 2009 P | olaris and Linux platforms Metabdap

Using MetalMap

Release Notes (HTML) Tava-based APT to the SKER Scheduler facility was created to prowide users with the abiity to programmatically
MetaMap 2008 SKR API subrt jobs to the Scheduler Interactive and Batch facilines instead of using the web-based mterfaces, We have
24 Sep H005 ’ : tned to reproduce full funchonabity for all of the programs under the SER Scheduler umbrella. The SEE API

Release Notes (HTML) has been tested on the Selans, Lime, and Windows XP platforms.

INOTE: MMTx is no longer supported except_for major bug fixes. We recommend all users switch to the downloadable
WMetaMap (described above) if possible.

Usage (HTML) hetaldap Transfer (MIMTx) 15 a java-based dismbutable version of the MetaDhlap program Includes binary
and source distributions and is supported on Selaris, Linux, Windows, and Mae platforms, MIMTx was an early
4 Sen . attempt at prowiding a distnbutable version of MetalMap and 15 cumrently being phased out m favor of the ongnal
Readme (HTML) Proleg wersion of Metalhap. There are two reasons for the phase out of MMTi: 1) The ongmal Prolog wersion
of Metabdap 15 much faster, especially now with the new speed enhancements (V2). 2) We were never able to

Usage (HTML) malke the results the same between NIMT= and betaldap - there was always about a 20% diference i the
overall results MIMTx would produce

Readme (HTML)

Usage Statistics

Done

ttp://metamap.nim.nih.gov
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MetaMap/MMTx Distribution I\/Iodes

&) MetaMap - Mozilla Firefox -
Fi= Edt Yiew History Bookmarks Tools Help

“ - O A | | hikp:ffmetamap,rin.nih. govy
Avenues to MetaMap:

Cur Semantic Knowledge Eepresentation (SEE) website provides both Interactive and Eatch facilities that allow users
Web o send text to our internal machines and run various programs including the MetaMap program. The Interactive (G0 TO

Access facility 1z designed for testing options and runmng small amounts of text. The Batch facility runs large amounts of text EE

through our Scheduler program which distributes the worlkdoad over a large pool of clients.

Dstributable wersion of the ongmal Prolog MetalMlap program. Currently only mcludes binary distibution for Solans (30 TO
and Linuz platforms. Metallap
Tava-based APT to the SEE Scheduler faciity was created to prowide users with the abiity to programmatically subtmt

jobs to the Scheduler Interactive and Batch faciliies instead of using the web-based interfaces. We have tred to (30 T
reproduce full functionality for all of the programs under the SEE Scheduler umbrella. The SEE APT has been tested | SEE AFT

on the Solans, Linusx, and Windows X platforms.

NOTE: MM7x is no longer supported excepi jor major bug fixes. We recommend all users swiich to the downloadable MetalMap
(described abave) if passible.

Metaldap Transter (M%) 15 a java-based distributable version of the MetalMap program. Includes banary and
source distributions and 15 supported on Solans, Linuz, Windows, and IMac platforms. MIWTx was an early attempt at
providing a distributable version of Metaldap and 13 currently being phased out i favor of the ortginal Prolog wersion of
Ietabdap. There are two reasons for the phase out of MM T 1) The ongmal Prolog version of Metaldap 15 much
taster, especially now with the new speed enhancements (WV2). &) We were never able to malke the results the same
between MW Ty and Metallap - there was always about a 20% difference i the overall results MU T2 would
produce.

MetalvIap

SKR AFI

ttp://metamap.nim.nih.gov
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MetaMap and MMTx Similarities

e Same purpose: mapping biomedical text to
concepts in the UMLS Metathesaurus

e Same basic algorithm
» Tokenization and parsing into phrases
Variant generation
Candidate retrieval
Candidate evaluation
Final mapping construction




MetaMap and MMTx Differences (1/2)

 Algorithmic details
« Overall organization of the algorithm
* Tokenization

e Results

» QOccasional differences, MetaMap’s generally preferred
* Programming language

e Prolog/C (MetaMap)

o Java (MMTX)




MetaMap and MMTx Differences (2/2)

 Platform availability
o MMTX: Solaris, Linux, Windows, OS X

« MetaMap: Solaris, Linux, Windows (soon),
OS X (soon)

e Performance
 MetaMap is 2-5 times faster than MMTx (as of 2008)




Recent/Current MetaMap Development

Technical algorithm enhancements resulting in at
least 3x speedup in MetaMap execution

o MetaMap is now 3-10 times faster than MMTx (2009)
Further technical development

o Migration from Sun/Solaris to Linux environment
« Update to current Berkeley DB to prepare for
e Migration from Quintus to SICStus Prolog

MetaMap now detects negation (via NegEXx)
MetaMap 3D (colorized MetaMap output)




MetaMap 3D

€
g y * | & http:/fskr.nlm.nih.gov/3D/sample. html
]

i | A MetaMap 3D

ey v |i5p Page -

PMID- 11070566

OWN - NLM

STAT- MEDLINE

DA - 20001120

DCOM- 20001120

LR - 20070214

PUBM- Print

1S - 1368-5031 (Print)

VI - 54

IP-7

DP - 2000 Sep

TI - Benefits of a standardised feeding regimen during a clinical trial in
preterm neonates.

PG - 42%-31

AB - The feeding regimen was standardised for a tral of ervthromycin to reduce
the time to reach full feeds (150 ml /kg /day ) by 30% in neonates of < or =
32 weeks gestation. No significant improvement was noted in the primary
outcome (median time : ervthromvein 93.5 vs placebo 104 hours, f = 0.60 ).
However, necrofising enterocolifis > or = stage II disappeared and the

time to full feeds was reduced by over 50% in all neonates during the
18-month trial, and for more than two years after the trial, when the
standardised feedng regimen was adopted as routine policy for feeding
neonates of < or = 32 weeks (< 28 weeks - 13 vs 4.8 days < 0.05;>28
weeks - 8 vs 3.9 days [ < 0.05 ). This was in confrast to an average of six
cases of NEC per year with 45% mortality during the previous five years.
The benefits of standardised feeding schedules -- improved

detection /treatment of signs /symptoms of feed mtolerance - - are emphasised.
AD - Department of Neonatology, Kirwan Hospital for Women, Queensland,
Anstralia

Done

Semantic Groups Legend

Disorders
Physiology
Procedures
Concepts & Ideas
Geographic Areas
Living Beings
Chemicals & Drugs

Notes:
1)) Underscoring denotes Phrase Head
2) | Denotes Phrase Boundary

[ Show Phrase Boundaries
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Pointers: Website and Contributors

http://metamap.nlm.nih.gov

Alan (Lan) R. Aronson (alan@nlm.nih.gov)
James G. Mork
Willie J. Rogers
Francois M. Lang
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