
“Integration of NLP technology
into KM can save people’s lives”

Langtech 2003 - Paris

Maarten Laga

CEO

Language and Computing



AgendaAgenda

• Introduction
• A problem statement
• How NLP helps
• NLP technological requirements
• Conclusion



IntroductionIntroduction

• NLP as research domain
• NLP as developping technology
• NLP as nice-to-have technology

• NLP as NEED-to-have technology
– Proven ROI in relevant domains



 Medication errors

 Inefficient treatments

 No cure for certain diseases

 Bioterrorism

 Long drug development time

To a large extend, these problems can all be
caused by incomplete, non-available or
contradictory information !!

Problems facing healthcareProblems facing healthcare
environmentsenvironments :



 Is stored at different fysical locations

 Is stored in an unstructured format (free text)

 Is not immediately available when needed

 Cannot be found with traditional technologies

 Is stored using different terminologies to mean
the same thing

 Is not analysed to discover trends or threats

Healthcare organizations have lots ofHealthcare organizations have lots of
information, but most of it ...information, but most of it ...



  The number of deaths due to
medical errors in hospitals is

estimated at 44,000 to 98,000
annually in the USA

(Institute of Medicine, USA, 1999)

THE RESULT ?



• Electronic Medical Records (EMR) aim to collect all
patient-related information and make it available for
everyone from anywhere (e.g. The NHS in the UK)

• Clinical databases are linked: e.g. drugs,
medications

• Technologies such as search and retrieval and
data mining are applied to large clinical document
sets to search for or extract valuable information.

How do healthcare organizations aim toHow do healthcare organizations aim to
resolve these problems ?resolve these problems ?



The EMR as the center of the HealthcareThe EMR as the center of the Healthcare
processprocess



All these systems still contain lots of free-text
information, that cannot be processed by computers

What information is present in unstructured clinical
documents ?

 Some crucial details
 The information feeding clinical decisions
 What the author really thought
 The real story

BUT ...



Healthcare IT systems can’t read it !Healthcare IT systems can’t read it !

Text is
• Messy
• Ambiguous
• Disorderly
• Incomplete
• Ill behaved
• Ignored

Text is
• Expressive
• Informative
• Valuable
• Costly to ignore
• Expensive to

replace
• Here to stay

For most computer 
applications

But,…for a
(human) clinician



To provide patients with the best possible healthcare,
Healthcare IT systems need to bring the best

possible information to the clinical decision makers at
the right time.

To be able to do this, computers need a full and
detailed understanding of medical natural language.

Medical Natural Language
Processing technology delivers this

understanding.

Medical NLP



Extract meaning from free text :
• Concepts mentioned
• Context of concepts

» Negation
» Modality
» Document Section
» Parsing the relations to other concepts discussed

• Relation of explicit concepts to implicit knowledge
• Ranking the most important concepts
• Understanding the propositions expressed about the

concepts.

NLP requirements in this contextNLP requirements in this context



 Two major components:

 NLP technology:

• software for language analysis, semantic
indexing, information retrieval, fact extraction

 Formal ontology:

• machine understandable knowledge base of a
given domain (context information)

The L&C approach:The L&C approach:



LinKBase® Medical Ontology

LinKBase
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• Contains more than 1.5 million medical
concepts

• 540 different linktypes generate 3 million
relations between the concepts

• 3 million terms in 5 languages (English,
French, Spanish, Dutch, Italian + more )

LinKBase delivers 7.5 million knowledge elements making
it the largest medical knowledge base in the world

LinKBase® Medical Ontology



Examples

Processing of information residing in Electronic
Medical Records

Medical Information Extraction



EMR Example



Understands indirect
references to patient

Combines text words
to identify complex

concepts

EMR Example



Combines text words across
the sentence to identify a

complex concept.

EMR Example



Medical Information Extraction

 Medical Information Extraction extracts key clinical data from
free-text information using a combination of statistical,
linguistic and semantic technologies

 Results are stored in XML and can be easily integrated into
EMRs, data mining environments (e.g. in pharmaceutical R&D
to speed up drug discovery & development), systems to
discover adverse drug events (ADEs), etc.



Medical Information Extraction Process

Segmentation
LinKBase

Section
Labeller

Clause/Phrase
Segmentation

Fragment
Labeller

Information
Extraction



Information Extraction - results

HTML View of XML-structured, field-defined data 



Medication Extraction - results



Template



Patient Number
Patient Name
Letter Type
Dictating Date
Transcription Date
Transcription Time
Dictating Physician Number
Agegroup
PDF Number
Admission Hospital
Patient Visit
Patient Type
Date of Birth
Patient Account
Admission Date
Age (on Admission)
Gender
Discharge Date
Age (on Discharge)
Age (in Text)
Weight
Current Medication
Potassium
Sodium
Allergies

Precision

Better for some parameters than others:

•For the best 25: 100   %
•For the best 30: over   95   %
•For all 55: avg.   87.7 %

Accuracy



Chest X-ray
Reason for Admission
Previous Surgery Nature
Patient Routing
Smoker
Main Condition for Treatment
Discharge Condition
Weight
Discharge Diagnosis
Discharge To
ECG at Rest
Risk Factor
Catheterization Results
Echocardio at Rest
Present Complaint Anamnes
Hematocrit
Present Surgery Nature
Admission Medication
Pulse
Creatinine
Blood Pressure
Current Medication
Sum
CORRECTED AUTOMATIC E
Diet
Instructions
Potassium
Respirations
Follow-up Physician Name
BUN

Recall

Better for some parameters than
others:

•For the best 18:  100 %
•For the best 27: over    90 %
•For all 55: avg.   84.5%

Accuracy



For medication only :

 Precision  Recall

•Discharge 90.4 96.1
•Current 100 80.8
•Admission 93.9 74.3

Accuracy



Conclusion

Medical NLP delivers an intelligent layer to the
automated processing of clinical data by healthcare
IT systems, resulting in :

 Faster healthcare

 Better clinical decisions

 Less medical / medication errors

 Faster availability of more effective

All saving more peoples’ lives !



   L&C  won the Frost & Sullivan Healthcare
Information Technology & Life Sciences

“Product of the Year 2003” Award



QUESTIONS ?

For further information:

Maarten Laga, CEO

Language and Computing

+32 53 62 95 45

Maarten@landc.be

www.landcglobal.com
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