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= What and Why of Health Data Integration

= Current efforts in Health Data Integration

= Data Integration Technology

= HDI - the EHRC Health Data Integration product
= Open guestions and issues
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CSIRO p-Health Flagship Approach - Colorectal Cancer

www.e-hrc.net

Diagnostics

Protective foods

Wellness
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e-Health Research Centre

www.e-hrc.net

= $15 million JV between CSIRO and
Queensland Government

= Undertake applied research and conduct
clinical trials in conjunction with State
Health agencies

= Research Program : “Improving Disease
Management — providing information and
knowledge where it is needed, when it is

Queensland
Government

needed and in the form it Is needed to
support clients, patients and clinicians.” CSIRO
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www.e-hrc.net

What and Why of Health Data Integration
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Environmental Drivers

www.e-hrc.net

= Restructuring of the Health System (world wide) to meet the demands of
ageing populations (major economic impact)

= Funding agencies driving multi-disciplinary research initiatives - solutions to
national healthcare priorities - data sharing needs

= Increasing pace of growth of the scientific knowledge base (e.g. genomics
data) - increased need for linking data across disciplines

= Development and application of high-cost medical technologies - need for
cost/benefit analyses (global benchmarking)

= Declining availability of specialist skills (“baby boomers” leaving the workforce)
—> improving productivity through advanced systems becomes a priority

= Private-sector healthcare providers taking over more routine procedures from
Public providers - data access issues
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Answering Health Questions e

= To answer a health related question requires
= |dentification of the real question
= Design of the study
= Collection of the data
= Analysis of the data

= Does the data exist currently?

* |n many situations some or all of the data required exists
across several data sources
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Issues with accessing and using current

patient data v e-hrc e

Patient Data spread across several databases
» Hospital administration and clinical databases
« Pathology and Pharmaceuticals databases

= No common person identifier
* New identifying number or ID per institution or service provider

= Privacy and Security
« Patient concerns
» Legislative requirements
« Data ownership concerns

= No way to easily manage access to data in multiple databases
* Involves significant time and manual handling of data between computer
systems
= Data quality and consistency
» Data entry errors
* Non-standard coding and formats
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HDI Vision — Fulfilling the “Unmet Need”

www.e-hrc.net

i Continuum of Patient Care i

The Clinician Groups of Clinicians The Healthcare System

Clinical
decision
support

Knowledge .
New policy &
practice

perational activities & performance

New system
policy &
settings

New practice
models & KPI’s

0O
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www.e-hrc.net

Current efforts in Health Data Integration
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Current efforts

www.e-hrc.net

= Use the data we have better
= Data Linkage Units
= National Data Network (NDN)
= Various software solutions

= Collect the required data
= Electronic Health Records
= Clinical Information Systems
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Data Linkage Units

www.e-hrc.net

= Data Linkage units provide linked data sets for
epidemiological studies examples
= Western Australia
» Incorporates data linkage information from 67 data sources
= Canadian Data Linkage Units
* Manitoba Population Health Research Data Repository
= NSW
* Tender currently open to

Identify issues in and options for a data linkage facility in
NSW
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The Western Australia Data Linkage Unit

www.e-hrc.net

il "\~ 4

'\
Commenwealth Data Systems -\
Core Data Sets
Birth Registrations e Research Databases
1974-April2005 MBS/PBS (WA diabetics 1990-99)
777,100 records Busselton Surveys 196687
Road Injury 1987-2001
Death Reugistrations MONICA IHD 198493
1963-April2005 NHF Surveys 1978.94
336,030 records Crime HESBHI:'I 1984 95
Fremanthe Diahetes 199399
5 Kimberley Survey 1987
Hospital Separations
1870-April2005 Master Links File LU A0B8-200
14,005,549 records 3.63 million chains
Mental Health Clients 1-2837 (av. 4.72)
1966-April2005 records per chain
308,968 clients

Wy,

Cancer Notifications
1981-April2005
184,927 patients ( Geocoding
R R Other State Data Systems i il ot
1380-April2005 Silver Chain 1993-2002 midwives, hospital
614,008 records Emergency Dept 1993-98,2000-03 and death records
Ambulance 1090.2003 -1 million individuals
Electoral Roll Next Step 1974-2002
1988-April2005
1,712,069 persons k J
WA DATA LINKAGE SYSTEM
April 2005
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Other data networks

www.e-hrc.net

= National Data Network

= Currently being developed by the Australian Bureau of
Statistics

» Efforts aimed at standardising the collection of data so it
can be integrated across the internet

= Offers benefit of inter-agency integration of data
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Electronic Health Records

www.e-hrc.net

= UK
» National Program for IT — NPfIT
*6 billion pounds to put electronic health records throughout the NHS

= 30,000 GPs and 300 Hospitals will be connected
=  Patients will have access to the their Health Care Information

= USA

» Appointed a National Health Information Technology Coordinator for

for widespread deployment of health information technology within 10 years to realize
substantial improvements in safety and efficiency

= Australia

= Health Connect
 Several trials around Australia
= NEHTA
*Accelerate the uptake of e-health in Australia
eStandard for Patient Summaries and Electronic Medical Records

= Generic Commercial solutions exist
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www.e-hrc.net

Data Integration Technology
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Current Technology Advances

www.e-hrc.net

= Web Services
= Easy(ier) federation of data and services

= XML
= Mechanism for text based exchange of data

= Ontology
» Relating concepts using semantic descriptions

= Discipline based

 Need domain expertise to define the ontology of data
sources and fields

 Removes ambiguity and provides base line agreement on
terms
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IBM’s Discovery Link

www.e-hrc.net

= [ntegration of heterogeneous data sources

= Wrapper technology allows any data or service to be
Incorporated

= Query optimizer
» Targeted at life sciences

= Note: Oracle gateway is a similar technology

= Primarily an enabler for customers to migrate from other
data sources into Oracle

-=EoHEALT

RESEARCH CENTRE



bio21/MMIM

www.e-hrc.net

= The bio21 consortium of 21 hospitals and
academic institutes in Melbourne

= MMIM
» 6 hosptials, 3 disease states

» Federation of data across the hospitals to provide data in
the same format

= Uses IBM Discovery Link to query the data sources at
each hospital and bring back data

= Small step towards integration of genomic and
health data

= Some of the data was mutation and SNP data
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www.e-hrc.net

= |ntegrates data sources and analysis tools
» Flat File, XML and relational data base
= Any command line analysis tool

= |ntegrates over 1000 data sources and 250
analysis tools

= Wide usage in biotech and pharmaceutical
Industries

= Meta data driven approach

= Web service based with powerful web service API
and web interface
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Use Meta Data!!

www.e-hrc.net

= Use meta data to describe
» the data source
= how data elements interact with the system
= the behaviour of data
= relationship between data
= etc
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www.e-hrc.net

HDI - the EHRC Health Data Integration
product
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HDI Project

www.e-hrc.net

To enable effective and efficient interpretation of data to
support innovation in health care for Australia

= By providing effective linkage of health data in a secure
environment with ease-of-use in multiple applications

Development of software tools for linking, integration and
analysis of data for cancer patients

* QIld Health Cancer Control and Analysis team -
improving clinical and patient outcomes for Lung Cancer

= MoU National Bowel Cancer Program - Qld Health,
Royal Melbourne Hospital & Flinders Medical Centre

Intent is to develop HDI as the industry standard for
secure data linking
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What is HDI?

www.e-hrc.net

= Tool that integrates disparate sets of data through
sophisticated algorithms to match patient records
while protecting the privacy and security of patients’
data

= Enables all users to work with authorised data sets
through a standardised layer of metadata over the
source databases

= Provides for both data integration as well as analysis
and reporting on that data in the one tool
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Innovation and Features of HDI

www.e-hrc.net

= New sophisticated algorithms and probabilistic matching used to
determine common patient records across databases

« Matching on encrypted identifiable patient data

= No warehousing of data
« Data Custodian retains control and security
« Allidentified data encrypted before leaving data custodian

= Metadata layer linked to industry standards to provide a common
language and across data bases — increasing usability

= Ability to perform both complicated analysis and to establish

commonly run reports

* Including ability to easily change constraints or
variables in the data to manipulate and interrogate results
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How can HDI be used?

www.e-hrc.net

Through the integration of previously ‘un-linkable’ data:

= Integrate and analyse larger sets of data for research

e Survival analysis and treatment outcomes
* Discovering previously unknown links

= Examine population based sets of data — possibly
through standard reports

« Key Performance Indicators, Clinical Indicators and
Benchmarking

e Public health and policy making decisions and monitoring (eg
access to services, waiting times)
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www.e-hrc.net
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HDI™ Case Study — The Data

www.e-hrc.net

Three synthetic data sets:

= MUD - clinical patient summaries
(based on a ‘typical’ cancer like disease)

= RAD - radiotherapy information

=  MUDE - air pollution information
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HDI™ Case Study - Summary

www.e-hrc.net

Research Use -E Link E Build -E Run

datasets Query Analysis

For example:
+ Disease incidence trends

* Treatment outcomes

» Discovering previously unrelated links

Report Use <= Run
Standard
Report
For example:

» Key performance indicator reports

» Policy decision support reports
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HDI™ Case Study — Link

www.e-hrc.net

Research Use -E L
in
datasets

For example:

Patients whose basic clinical cancer information is
contained in the MUD clinical database may also
have more detailed radiotherapy treatment
information in the RAD database .

However there is no common identifier between the 2
databases.

Link these 2 databases using ‘probabilistic matching’
to determine which patient records match.
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1= Health Data Integration

& B[S

Data Sources
B MUD

B @ MUD
B RAD

B @ RAD

Link | Results

B
m
3

_h_nUD.MUD_L

' Identifying Data |
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1= Health Data Integration EJE' X

d_y] g & -—E—~=HEALT}-j
SR s & Uk | Resutts
- R??RDQ MUD There were 642 matches - This data has been saved to HDI Linkage data source.
B @ RAD Row | IDA | IbB |

1 DB52-4821-5122 arg.0

7 0B52-4831-5135 20380
3 1354-4826-4686 675.0

4 1354-4876-46588 14330
5 1354-4826-4690 2830.0
3 1354-4876-4699 6930

7 [1354-4826-4703 7820

g [1354-4826-4720 1762.0
9 [1354-4826-4721 1815.0
10 [1354-4B826-4726 20840
11 [1354-4026-4728 2368.0
12 [1354-4826-4730 25120
13 [1354-4026-4736 2828.0
14 [1354-4B826-4737 2891.0
15 [1354-4026-4740 38.0

16 [1354-4826-4744 ar.o

17 [1354-4026-4745 183.0

18 [1354-46826-4751 G520

148 [1656-6428-1009 446.0

20 [1658-6428-1017 16649.0
2 [1656-6428-1021 28250
22 [1658-6428-1023 o010

23 [1656-6428-1025 1085.0
24 [1658-6428-1028 24510
25 [1656-6428-1024 2453.0
25 [1658-6428-1036 29080
g [1656-6498-5216 BET.0

28 [1658-6498-5217 1271.0
i) |1656-64958-5218 1459.0
30 |1658-6498-52289 22330
31 |1656-6498-5230 2303.0
3z |1658-6498-5231 26130
33 |1656-6498-5232 r.a

34 [1658-6498-5235 516.0

35 |1656-6498-5252 2ra1.a
36 [1658-6498-5253 23470
3v |1656-4826-5584 2031.0
38 |1856-4826-5585 20900
34 |1656-4826-5587 22330
40 |1856-4826-5588 23460
41 |1656-4826-5592 24720
42 |1856-4826-5598 28620
43 11656-4626-5601 29¥3.0
44 |1856-4826-5605 117.0

45 |1656-4826-5624 11420
48 |1856-4826-5632 1441.0
47 |1656-4826-5633 14940
48 |1856-4826-5635 1565.0
44 |1656-4826-5647 24320
50 |1856-4826-5651 2764.0
51 |1656-4826-5652 2¥g¥.0
52 1856-4826-5661 8300

53 1856-4526-5670 1531.0

1856-4826-5672

+g start Rl | [ @ Inb



HDI™ Case Study — Query

www.e-hrc.net

Research Use
-E Link E Build
datasets Query
For example:

We would like to see if different radiotherapy regimes have an impact
on survival of cancer patients.

1. Query on linked MUD clinical cancer information database and
RAD radiotherapy database to get a dataset of information on cancer
patients, their current status and their radiotherapy treatments.
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1= Health Data Integration EWE' \
So TN -EoHEALTH

Data Sources 4
S Metadata | Query | Results
B mMuD »
B @ MUD B
B RAD =
B @ RAD o
B MUDE
B Link |
B @ HDILinkageResult_null ’ .
MUD MUD
i} —
e
Surname ™
GivenHames
DOB | LinkHDILinkageResult_null | T RADRAD
i L i i < HCHumber
Postcode \'\ | DA Pt
Posteode Grouping 4 [11]:] | HospCode
HospCode | HD:;':‘;:';H
HospitalText ~
EstablishmentHumber ' Firstiariic
HospEstab 4 M'd?;g:ame
DateofDiagnosis | Gend
AgeatDiagnosis 4 | Po:c:c:e
AgeGrouping Diagnosis
GeneralHealth oy
Rls_lr(:::tor | TreatmentDate
= | Dose
SEueriy. |4 Fractionation
L l Duration
Treatment - -
LastCensored
YearstoLastContact
Neathindicatnr
Set linking operator
Attribute 1 | Operatar | Attribute 2

Link.HDILinkageResult_nullIDA

|RAD.RADH..

Jain Union

T e x ) IthDat... | 2B



1= Health Data Integration EJE'
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Data Sources 4
B MUD , Metadata | Query Results
B O MuD ||‘ The query returned 643 rows: Page 1 of 7
B RAD
B @ RAD il Row | Surmame | Gender | Dateofia.| AgeatDiag.. Yearstola.| Deatnindic..| Treatment.| —Dose | Fractionati..|
B MUDE il ZU3Lp+HUE.. iF 2002-02-1... |BE.117808... 0.3863013.. 1.0 |2002-03-D... 40.0 15.0
B Link » 2 zhwlFrabve... |F 2002-04-1... |64.430136... [1.8082191.. 1.0 |2002-04-3... |72.0 142
B @ HODILinkageResult_null ) ThylFrapye... |F 2002-04-1... |64.430136... 1.8082191.. 1.0 |2002-11-0... |B1.6 1.2
b" 4 S+ BxZrdB... (M 2002-09-1... |B7.783561... [1.69314506... 1.0 |2002-09-2... |70.0 2.0
5 el JiTI4F .. [F 2001-12-2.. |[70.238356... 0.4794520.. 1.0 |2001-12-2... |3.0 1.8
G ibyaRaME... |F 2001-12-0.. |77.068493.. |0.7232876... [0.0 |2001-12-2... |24.0 2.0
7 KO¥RXUQZ... M 2002-03-1... B5.901369... 1.25675342.. 1.0 |2002-03-3... |70.0 20
g hd9MERNT... (M 2001-01-2... [78.153424. 04821917 1.0 |2001-02-0... |68.4 1.8
9 o0Fc+gsed.. (M 2002-08-0... B5.663013... 1.7260273.. 1.0 |2002-08-1... |24.0 7.0
10 HT KA THE, . (M 2002-02-2... |B5.463013... |0.7178082.. 1.0 |2002-03-0... 8.4 1.8
11 EsvyBlIMmi.. |F 2002-08-1... [77.083150... 1.0821917.. 1.0 |2002-08-2... |72.0 1.8
12 SBiaedl). (M 2003-05-3... |FH.498630... |0.1123287... (0.0 |2003-06-0... |BB.4 1.8
13 ZEauRyhHY . W 2003-08-0... B6.013693.. 0.6273972.. (0.0 |2003-08-1... |72.0 1.2
14 DM 4y (W 2001-08-0... |77.504109... |2.6657534.. 1.0 |2001-08-1... |28.0 7.0
14 0S5CUEp... M 2002-12-3.. |62.452054.. 0.89534246... 1.0 |2003-01-1... |81.6 1.2
16 W BjexRT . F 2002-05-0... |B2.460273... |0.3698630... 1.0 |2002-05-0... |B0.0 2.0
17 EHEITI0e... M 2003-08-2.. [75.986301... 0.2219178.. 1.0 |2003-089-2... |G8.4 1.8
18 o1 2FFCEA. |F 2003-07-0.. |B6.931506... |0.9068493.. 1.0 |2003-07-1... |28.0 7.0
19 gPOAZOT... |F 2003-11-0.. |B8.915068... 0.6191780.. 1.0 |2003-11-2... |40.0 2.0
20 HORSOWL. (M 2000-08-0... |FH.435616... |0.2438356.. 1.0 |2000-08-0... |72.0 1.8
2 MHILSMZES ... M 2002-08-1... |B2.328767... [1.60564754.. (0.0 |2002-08-2... |63.0 1.8
22 SOMHFed+h. |F 2001-08-2... |75.4465745.. [1.3972602.. 1.0 |2001-089-1... |B9.B 1.2
23 102Gj8eMn... [F 2001-11-0.. [71.673872... |0.8602739.. 1.0 |2001-11-2... |70.0 20
24 OSSZ4vN. . (M 2002-11-2... [74.493150... |0.9342465.. 1.0 |2002-12-1... |B3.0 1.8
28 149g0911q... (M 2000-08-1... |70.515068... 0.9315068.. 1.0 |2000-08-2... |70.0 20
26 GIAMCyR.. (M 2001-03-0... |F0.150684.. |0.9315068.. (0.0 |2001-03-1... |54 1.8
27 SHIENmhy.. |F 2003-01-2.. |[79.279452.. |0.9506849.. 1.0 |2003-02-0... |24.0 7.0
28 Kdaz?rtgs... |F 2000-08-1... |74.490410... |0.7068493.. 1.0 |2000-08-2... |70.0 2.0
29 cObMal... (M 2003-07-0.. |74.230136... 0.80547594.. (0.0 |2003-07-1... |24.0 7.0
a0 UGG+ (M 2002-02-1... [F4.156164... |0.9588041.. 1.0 |2002-02-1... |70.0 2.0
gl TEDBBIUAL.. MW 2002-08-1... (78.717808... 0.89671232.. 1.0 |2002-08-2... |24.0 20
32 FIHUGAIyMo.. M 2001-01-1... |A1.452054... |0.8767123.. 1.0 |2001-02-0... |70.0 2.0
2 B2FthzRgss... M 2001-08-3... |72.383561... |0.9315068.. 1.0 |2001-0B-0... |68.4 1.8
34 MO StrHL.. | 2003-04-1... |BE.219178... |0.7780821.. (0.0 |2003-04-2... |25.0 7.0
2 Bmkiyta2... [ 2001-07-1... |64.887671... [1.3835616.. 1.0 |2001-07-2... |70.0 20
36 [EtOmnrdis... |F 2001-01-0... |F8.364383... |2.26848315.. 1.0 |2001-01-1... |40.0 15.0
7 ;IISCtEZ\u‘TFa...!M 2000-04-0... |75.334246... 1.2739726... (0.0 |2000-04-1... |3.0 1.8
38 imZzkkDa... |F 2002-03-1... |52.416438.. [T 6712328 1.0 |2002-04-0... |25.0 7.0
39 {iMheMDoW... |F 2002-02-1... |B9.950684.. 1.6191780... (0.0 |2002-02-2... |70.0 20
40 |hONEPKhx... [F 2001-05-1... |F0O.A54794... |0.3095890... 1.0 |2001-05-2... |40.0 15.0
4 +Ermel Ch2.. (M 2000-08-1... [73.263013.. |2.1506849.. (0.0 |2000-08-1... |70.0 20
42 uuged Wi (i 2003-04-1.. |74.852054... |0.4520547.. 1.0 |2003-04-2... |54 1.8
43 21ewzS M. M 2000-06-1... B7.819178.. 1.6191780.. 1.0 2000-06-1... |72.0 1.8
44 all+mjenif.. |M 2002-03-1... [79.030136... |0.5068493.. 1.0 2002-03-1... [36.0 15.0
45 BlfexlMTYY... | 2003-04-0... |77.589041.. 1.0465753.. 1.0 2003-04-1... |60.0 20
46 GJDm+00a. | 2001-08-3... [43.180821... |0.5095890... 1.0 2001-09-0... [24.0 7.0
47 HORSOWTL... |F 2000-08-1... |43.706849... 0.7780821.. (0.0 2000-08-2.. |72.0 1.8
48 B4/00aict4... |F 2001-03-0... [7H.512328... 1.0794520.. 1.0 2001-03-0... |70.0 2.0
49 b 8K G .. | 2001-12-1... |B5.484831.. 1.2821917.. 1.0 2001-12-1... |63.0 1.8
an tGoCwnsul... |F 2000-03-0... B7.161643... 1.5945205.. 1.0 2000-03-0... |60.0 2.0
Bl YALMIOT O+ F 2002-04-0... |75.789041.. |0.80547594.. (0.0 2002-04-1... |24.0 20
52 TFPSIEJP1S.. M 2002-01-1... |B5.865753... [1.3561643.. 1.0 2002-01-2... |24.0 7.0
L 4n3GzP 04y M 2001-02-1... |77.454794.. |2.1506849.. 1.0 2001-02-2.. |81.6 1.2
a4 HULSTywkd... |F 2001-11-2... |76.498630... 1.8739726.. 1.0 2001-12-0... |60.0 2.0
[ hIFTHE 17200 o A7 474 CE CAT008 MNEJATARE 4 M NN 04 N 70N - s §
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HDI™ Case Study - Analyse

www.e-hrc.net

Research Use
-E Link E Build -E Run
datasets Query Analysis
For example:

We would like to see if different radiotherapy regimes have an impact
on survival of cancer patients.

1. Query on linked MUD clinical cancer information database and
RAD radiotherapy database to get a dataset of information on cancer
patients, their current status and their radiotherapy treatments.

2. Use this set of data to perform a Kaplan-Meier survival analysis —
investigating if different types of treatment have different survival
outcomes.
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1= Health Data Integration EJE' X

& [Hal| S ™

Analysis Methods

“E°HEALTH
B Surival Analysis Z: [Es

&

4

Fit Kaplan-Meier Survival Curves

Select the data source:

B Monparametric

demo.cay

Select the variable indicating end time:
CrearstolastContact

Select the variable indicating surival status:

Deathindicatorfumeric

Select variahles to be treated as factor(s)

TreatmentDate

Dose

Surname Ad=2
Gender

DateofDiagnosis

AgeatDiagnosis

Fractionation

<< Delete

Select the level for two-sided confidence interval{s):
0.80 0.as 0.99

Compute the standard errors for the model fit:
TRUE FALSE

Type of survival curve to be fitted:

kaplan-meier

Formula for the error:
greemiood tsiatis

The way confidence intervals are to be calculated:
none log log-log plain

Select the way the lower confidence interval is to be modified:
usual

Specify a title for the survival chart:
Kaplan Meier Survival Chart

' Start




&-N] ﬁ N '—E-JHEALT}-j

Analysis Methods
B Survival Analysis
B Monparametric
[ Kaplan-Meier

A

v ([E QL

Kaplan Meier Survival Chart

= |
— Fractionation=1.2
s ==+ Fractionation=1.8
el - Fractionation=2
e == Fractionation=7
o Fractionation=8
= = Fractionation=15
oo
5 o
5
=
5
[ e
]
&
o
o
o
=
=R
T T T T T T
0.0 05 1.0 1.5 20 25 30
Time since first diagnosis (years)
Summary of Survival Analysis

Call: survfit(formula = survfitformula, data = survfitdata, na.action = na.action,
conf.int = conf.int, se.fit = se.fit, type = type, error = error,

conf.type = conf.type, conf.lower = conf.lower)

Fractionation=1.2
time n.risk n.event survival std.err lower 95% CI upper 95% CI
1 6E Za 0.779  0.0438 0.693 0.a70
2 13 Z5 0.404 0O.0606 0.301 0.542

Fractionation=1.8
time n.risk n.event survival std.err lower 95% CI upper 95% CI
1 a4 45 0.676  0.0400 0.602 0.753
2 i4 46 0.250 0.0419 0.180 0.347

Fractionation=2

time n.risk n.event survival std.err lower 95% CI upper 95% CI

—_— :
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HDI™ Case Study - Report

www.e-hrc.net

Research Use
-E Link -E Build -E Run
datasets Query Analysis
Report Use +— Run
Standard
Report
For example:

For ongoing policy and practice management reporting, basic information on the treatments
and intent of treatment for each stage and type of cancer is required. Statistics of types of
disease, their risk factors and related severity are also commonly monitored. As these types
of reporting are run on a regular basis, standard reports can be developed for this purpose.

Run a standard report, and interrogate the data as required through the provided variables.
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Quick Reports a4 ’
B Demanstration Reparts d
B Percentage Reports 100 7
% Curative vs Paliative
% Different Treatments
% Type L a0
% Type M 85
% Type B
E Statistical Analysis
B CountReports 75

Y% Type M

a5 1

80 1

70
65 1
B0

551

45
40
35
30
25
20
15

10

Male Femala

Gender

|- Surgery m Chemotherapy 8B Radiotherapy

| | % Denorminator | % Murnerator | Percant
Surgery Male 771 E— 251 B 3255 -
Surgery Female T 122 1582
Chemotherapy hale 77l 145 18.8
Chemotherapy Female T Ba 8.81
Radiotherapy hale 77l 128 16.6
Radiotherapy Female Gl a7 T34

# Hospital = ${report.default.hospital}

Axis Variable
Gender

Legend Variahle
freatmem

11", start E o : - F= Health Dat...



==

1= Health Data Integration

; = -EcHEALT
& So| B
Quick Reports a4 o
B Demonstration Repotts M Yo Type M
B Percentage Reports 100 7
% Curative vs Paliative as
% Different Treatments
% Type L a0
% Type M 85
% Type B .y
B Statistical Analysis
Kaplan Meier Survival £ 75
Type L Kaplan Meier 51 =Sl
Type b Kaplan Meier 5
Type B Kaplan Meier 5 55
B Count Reparts 6504
55
&2 50
45
40
35
20
25
20
15
10
W EE ==
o —
Sewerity A Sewverity B Sewverity C Sewverity O
Severity
|- Surgery m Chemotherapy 8B Radiotherapy
avw
| | % Denominator % Mumerator | Percent
Surgery Severity A il 1545 201
Surgery Severity B ol 218 28.27
Surgery Sewerity C 77l 0 0.0
Surgery Severity D ol 1] 0.0
Chemotherapy Sewerity A 77l 13 1.68
Chemotherapy Severity B ol 34 1.4
Chemotherapy Sewerity C 77l 129 16.73
Chemuotherapy Severity D il a7 4.74

# Hospital = ${report.default.hospital}

Axis Variable
Severity
Legend Variahle
freatmem
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Guick Reports 4 i
B Demanstration Reparts Nl ¢ % Different Treatments
B Percentage Reparts 100 - .
% Curative vs Paliative as
L1 % Different Treatments _
[ % Type L Sl
] % Type M 85 -
)% Tyme B il
B Statistical Analysis
[ Kaplan Meier Survival £ 8
w] Type L Kaplan Meier 51 70
.W}TypenﬂKaplan heier 5 85 -
] Type B Kaplan Meier 5
B CountReports 50
55
& 50
45
40 -
35
30
25 -
204
15
1o
5
2 Sewverity A Snvnllty =] Severity C Severity O Sewerity A Severity B Sewverity Sewverity O :
Curative Faliative
Intent, Severity
|- Surgery Chemotherapy | Radiotherapy
avw
Total (M) Mo, Receiving Treatment Type (n) | Percent Receiving Treatment Ty...
Curative |Severity A

|665 |36. 3r
1

Cu rati\re:

1050

Curative |Severity C [Chematharapy

# Hospital = ${report.default.hospital}

Axis Variable
Intent

Legend Variahle
Severity
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Future of Health Data Integration
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More data...

www.e-hrc.net

= Translational medicine

= How can research information more readily be used in
clinical situations

= Genomic data
= Personalized genomic information

= Environmental
= Life style
= Geographic
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RESEARCH CENTRE



Future technology advances

www.e-hrc.net

= The semantic web

The Semantic Web provides a common framework that
allows data to be shared and reused across application,
enterprise, and community boundaries. It is a
collaborative effort led by W3C with participation from a
large number of researchers and industrial partners. It is
based on the Resource Description Framework (RDF),
which integrates a variety of applications using XML for
syntax and URIs for naming.

= Grid Technologies

= Several large grid projects now running in Europe to
made data and services available
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Future of Health Data Integration

www.e-hrc.net

= The aim Is to extract more from current and future
data and data sources for

= |nformation to understand the factors affecting people’s
health

= and knowledge to improve the system

-=EoHEALT

RESEARCH CENTRE



