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Background

IBM Denmark

— Development of EHR system based on a Danish standard (like HL7
RIM)

— Many years experience with highly structured data in EHR systems.
— Data entry is difficult due to many rules and encodings.

— Overview of the patients data is a challenge — either too much or too
little information and how do you know you have all the information?

— Master thesis with focus on graphical information instead of plain text.
— Pilot with SNOMED browser for clinical usage (GEPKA).

— IBM LanguageWare: Extract structured data from unstructured text e.g.
prescriptions.
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Background (cont.)
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Clinical IT does not follow a medical thought flow

The complexity induced by modern information systems and world wide standards is
way too high for medical practitioners

— Complex/unstructured data is shown with text forms: counter-intuitive user interaction.
— Standards contain more than 300,000 clinical terms: too many to be remembered.
— Existing solutions do not support effective communication between patients and practitioners
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The end goal of the anatomic and symbolic mapper engine (ASME) technology is to include and
combine visual knowledge/search with textual and graphical information to enable search and
direct information access from a mouse click (on a virtual body).
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Team
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Road map

Technical background
SNOMED, 3D graphics and Electronic Medical Record

Data Access/Search

Text and graphics based search over patient record and over the SNOMED data
base

Data Summary

Highlighting of the 3D model based on some textual content (or SNOMED
annotations)

Data Entry & decision support
User assistance to attach SNOMED terms to free text

IBM Investment project with a pilot in Aalborg Hospital, North Denmark, to be
ended on Sep. 2008 — after this customer projects can start.
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SNOMED

Systemized Nomenclature of Medicine.
A 40+ year effort by the College of American Pathologist and the National Health Service in England

About 450,000 terms structured in a graph with the “IS_A” relationship
50 extra relationships/graphs (e.g. finding site, caused by, etc.)

T2 SNOMED Hierarchy 22 | i Skull and/or spine and/or bones and/or joints (ID: 181791008)
Linkage concept (inkage concept) Typebndy structure
= Body structure {(body structure)
-5 Anatomical site notations for tumar staging (body structure) 5 primiti\,-'e
J"' Acquired body structure {(body structure)
E Normal anatomy (body structure) Status: Current (Active component in current use)

= Physical anatomical entity (body structure)

Group of anatomical entities (body structure) Open extended representation

=] Anatomical structure (body structure) Descri pﬁl]l'l
Mon-human body structure (body structure)
: Transplant (body structure) & Synonyrm: Skull and spine, bones and joints
-5 Body system structure (body structure) . ..
E| Structure of musculoskeletal system (body structure) N Synunym: Skll, SpIne, bones, and ]ljlntS

- skull andor spine andor bones andjor joints (body structure)

s Preferred: Skull and/or spine and/or bones andfor joints
3 [Limited] Specified part of musculoskeletal system NEC (body structure)

£ Regional musculoskeletal structure (bedy structure) & Fully specified name: Skull and/or spine and/or bones andfor joints (body structure)
[+ ' Structure of igament AND/OR. fasda (body structure) . o
@£ Atantooccipital membrane (body structure) *  Synonym: Skull and spine, bones and joint
[+ - Skeletal musde system structure (body structure) 9 . ..
" .
5257 Musdle part (body structure) Fully specified name: Skull and spine. bones and joints (bocdhy structure)

@ [Limited] Musculoskeletal system NEC (body structure)

- ' Articular system structure (body structure)

- ' Structure of fasda (body structure)

- ' Skeletal ligament structure (body structure)

- ' Tendon and/or tendon sheath structure (body structure)

- ' Aponeurosis structure (body structure)

@ [Limited] Other part of musculoskeletal system (body structure)

e =B e B e W

[+ - Musculoskeletal system subdivision (body structure)
[+ ' Structure of fasdal compartment (body structure)
[+ ' Bone andjor joint structure (body structure)

[+ ' Synovial membrane structure (body structure)

- Entire musculoskeletal system (body structure)
-- Skeletal system structure (body structure)

= - Enthesis (body structure)
Lo - . .

&
&
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3D models

2,000 groups/sub-models (can go up to 7,000)
Each model is tagged with a set of SNOMED concepts (3D graphics + atlas)
(&[] Arteries

=-[W] Bones

Cranium

ower limb bones
Metatarsals
halanges (foot)

[*-[#] Pectoral girdle
(& [#] Pelvic girdle
#-[] Thoradic bones
(#-[+] Upper limb bones
[*-[#] Vertebrae

-] Brain
-] Cartilage

[#-[] Digestive system

*-[] Eye

#-[] Fasda

[#-[] Female reproductive system
*-[#] Glands
£
£
£
£
£
£
£

- [] Hair
- [v] Heart

Hl Hepatic system

- [¥] Ligaments

- [w] Lymphatic system

#-[] Muscles

t-[v] Nerves

[=-[H] Respiratory system

=-[H] central

-[] Left inferior lobar bronchus
-[] Left lung: hilum

- [] Left lung: inferior lobe

-[] Left lung: superior lobe
-[] Left principal bronchus

- [] Left superior lobar bronchus
- [] Right inferior lobar bronchus
Right lung: hilum

Right lung: inferior lobe
Right lung: middle lobe
Right lung: superior lobe
Right middle lobar bronchus
Right principal bronchus

- [] Right superior lobar bronchus
- [#] Segmental bronchi

P e
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Electronic Medical Records

Electronic medical records are (semi-structured) XML files

B F--E-E-E

=] Element: asmeRecord
El--- Element: person

-- Element: name

Element: address
Element: gender
Element: phone
Element: dateOfBirth
Element: height
Element: weight
Element: job
Element: company
Element: GP

-- Element: insurance
" Element: dateCfRegistration
-- Element: photo

@ Element: episodeOfCare

-- Element: doctor
B-- Element: visit

E
e
e
e
&
[

=] Element: date
L[] Text: 27/01/2004
EI--- Element: note
E Element: noteText
B -- Text: Painin the left leg for two years. Got better after

= Element: prescription
E Element: drug
= Element: name
Text: Magnesium
Element: dosage

H i Text: 500mg

-- Element: drug

-- Element: drug
II--- Element: diagnosis
J"' Element: treatment

£ Element: visit

]-- Element: visit

J-- Element: visit

]-- Element: visit

]" Element: communication
£ Element: communication
Element: episodeOfCare
@ Element: episodeOfCare
Element: allergies

Element: lab

Element: lab
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The type of information is available but its content is not tagged (you know it's a medical note
but you don’t know what it is about)

<?xml version="1.0" encoding="ISO-8859-1"?><Deliver_patientdata
VersionNumber="2.0" Identification="CSCOPUSJOUG6003XX"
SentTime="2003-11-19T12:02:54.156"
SendingSystem="CSCOPUSJOURNAL"
TransactionType="Update"
xsi:schemalocation="http://www.vejleamt.dk/SUP_20../English%20schema/S
UPDeliverPatientDataService.xsd" xmlIns:local="#local-functions"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:msxsl="urn:schemas-microsoft-com:xslt"
xmins="http://www.vejleamt.dk/SUP_20"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

<Person Personal_ID_number="111111-1118" Name="Berggren,Nancy Ann"
Address="Park Allé 48, 3400 Hillergd" TelephoneNumber="01010101"
DateOfBirth="1960-01-01" Sex="F" Municipality="Hillergd"
GPName="N@RREGARD,LINDE PEDERSEN,S@NNICHSEN"
GPIDNumber="039977" NextOfKin="HJIEMMET">

<EpisodeOfCare Identification="CSCOPUSJOU6003XX31 1"
StartTime="2003-09-22" Originating_system="CSC SCs OPUS JOURNAL">
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ASME — set of eclipse plug-ins

Data plug-in: handle XML format and transform them into
abstract representation

Math plug-in: sparse matrix/vector toolbox

MLearning plug-in: Machine Learning toolbox (clustering,
classification, regression)

Search plug-in: Tools for search (e.g. query processing)

Summary plug-in: Summary over graphs

Entry plug-in: User assistance for SNOMED tagging

Model plug-in: 3D model

Snomed plug-in: Terminology services

Ul plug-in: Rich Client Platform (contains all views/layout
instructions)
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Typical use - By clicking on the body, the user can trigger a
search that returns a list of results related to the clicked area.
Other body parts are returned by the search engine. Those
graphical results are highlighted on the body and can be
clicked on to refine the search.
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Search
result

show related
area

| °

@ SNOMED

Potential use in:
— EMR solutions

— PHR (web access)

Results about:
— Medical entries

— Terminology

The link between
medical records and
anatomic information
makes it possible to
relate two anatomic
organs based on
medical history only. If
both relate to the
same medical entry,
they are considered
‘similar’.
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ASME — Clinical usage

Anatomic

Symbolic Mapper
Engine

Overview of patient status
— Not just fragmented information
— Different views (all, concepts, subsets, vital signs)
Overview of patient data
— Level of detalil is decided by the user

— Click to search

Support a highly flexible work flow independent of order and
structure

Data entry speed and guality

Reuse or multiple usage of data

— The same data can be relevant in relation to several diagnoses
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Integration of patient data
Various formats
Structured and unstructured

Built on top of current integration software: needs a mechanism to extract the
data from the current IT systems (would add the annotation on top of it)

Automatic tagging (suggestions)
Integration into EPR systems
This is not another EPR system
Integrates into existing EPR systems
Integration into portals
Present data to other health care professionals
Present data to the patients
Include information on diseases, nutrition, exercise etc.



Use concepts/subsets to select views
Diseases like tuberculosis/cancer/diabetes

Body structure (click the 3D body)
Severity

Procedures
Hide the SNOMED engine
Automatic (suggested) encoding when receiving new data.

Automatic (suggested) encoding when entering new data.

Using SNOMED when communicating with other parties (hospitals,
GP’s and payers)



Communication with patients and their relatives
Graphical illustrations

Can be accessed from the patients home or at his/her GP — and be
discussed with health care professionals viewing the same data

Relevant educational material can be added.
Communication with other health care professionals

GP’s can access and get an overview of the complete history of the
patient — both current and historical data

Education in general
Educational material for health care professionals?



