Data collection and analysis In

!'_ Romania and Black Sea region

C. lonescu-Tirgoviste: adataset for diabetes

Simion Pruna: technology for data collection & analysis



i Data collected in Romania

= Data collected with DiabCare Epi_Info

= Data collected with Black Sea TeleDiab
(based on Diabcare dataset)

= Data collected with SincroDiab (based
on diabetes national dataset)
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B
i Privacy Management

= We will also talk about how a specialized
telemedicine software can utilize the services
of open source privacy management
framework for patient and healthcare

providers (OPMFH) to obtain patient and
healthcare information.

= In this context, we will talk about TeleDiab

and present some of the features of
TeleDiab.
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Best Information through
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B.I.R.O.

Best Information through Regional OQutcomes

Email transfer

DiabCare Epi-Info
Data.file % Data.file
Physiclogical signal Patient records
1l :
; ,ll Il || i:l' : :

T ZIP file =

1 utlllty > _ =

1 & 1M

e-mail
Text.file ——
Description Text file with
of data files ZIP file attached

National DIABETES CENTRE
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B.I.R.O.

Best Information through Regional OQutcomes

Data aggregation

ol |f|_ ]li | b

Data.file
Physiological signal

UNZIP file e %
utility

Text.file

Description
: of data files

K Maodem
e-mail
Text file with
ZIP file attachad

Regional (Black Sea) DIABETES CENTRE

Data.file
Patient records
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B.1.R.O.

Best Information through Regional Outcomes

Basic Demographics
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Duration
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Best Information through Regional Outcomes

Smoking
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Bact Infarrm=at [ =11l B aric - e o
Best Information through Regional Outcomes

Body Mass Index
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B.1.R.O.

Best Information through Regional Outcomes

Blood Pressure

6/7/2006
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i BIRO evaluation of the data

= The aim of this work Is to understand
and iterpret the results, find whether
the new information is novel, and
Interesting for diabetes care, and check
their impact on the diminising diabetes
complications, one of the main project
goals.

6/7/2006 13



B.1.R.O.

Best Information through Regional Outcomes

HbAlc
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B.1.R.O.

Best Information through Regional Outcomes
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B.1.R.O.

Best Information through Regional Outcomes

Neuropathy
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B.1.R.O.

Best Information through Regional Outcomes

Cardiovascular
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B.1.R.O.

Best Information through Regional Outcomes
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B.1.R.O.

Best Information through Regional Outcomes

Nephropathy
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g
i the Epidemic in diabetes

Black Sea Tele Diab

Clinical software for Managing

6/7/2006
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B.I.R.O.

Best Information through Regional OQutcomes

BSTD

BSTD - [BSTD1]

6/7/2006

21



Bact Infarrm=at [ =11l B aric - e o
Best Information through Regional Outcomes

Mew Sheet - patient; a a

STVINCENT TARGETS |  Swmploms |  Ewaminaiors |  Oually of Lie/Emergencies | Management | Addiional Treatment |
Comments | Fleasans for Consuationfadmission | Pregnancies | Risk Factors | SelfMoritoting | Education/Dish PatOrg  Measurements
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T"E Mew Sheet - patient: Test test il
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Diabetic Nephropathy Iiabetic Retimopathy I Diabetic Neuropathy
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Regular inspection of foot

60%

50% *

86% of annual
patient summaries 401
contain a foot

record which is

30% =

significantly higher 20%0-
than the 50.5%

reported in the o
UKDIABS Study o%

NO YES NO YES Missing data

Type | Type |l
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i Normal vibratory sensitivity

10% of Type 1 and
19% of Type 2 have
Impaired vibration
threshold

11% of Type 1 and
14% of Type 2 have
Impaired vibration
threshold reported Iin
the UKDIABS study

6/7/2006

50%

40% *

30% =

20% =

10% +

0% |

Normal vibratory sensitivity (VS)

NO YES NO YES Missing data

Type | Type lI
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2% of Type 1
and 8% of Type
2 have impaired
foot pulse

6/7/2006

Foot Pulse

50%

40%

30%

20%

10%

0%

Foot pulse present (FP)
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i Type 1 and Type 2 Neuropathy

17% of Type 1 and 25% of
Type 2 have neuropathy,
which is significantly
higher than 7% of Type 1
and 6.5% of Type 2 have
neuropathy, reported by
UKDIABS

6/7/2006

26%

24%

22%

20%

18%

16%

14%

12%

Peripheral neuropathy (PN)
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BSTD at MEDIFON 2001

s MEDIFON 2001 boot in
London was a great success
with substantial audience
for our software demo

= Success In delivering and
Implementing BSTD was
due two experience in the
software development
combined with the
comprehensive knowledge
of the users requirements

6/7/2006 29




IT In medicine = hardware, software,
i training and management

30



+

EHCR in Romania

= We will talk about a complete EHCR system
SincroDiab, based on the diabetes national
dataset

= It has been developed, tested and
Implemented at Ambulatory Centre, Inst.
“Paulescu”, Stationary Centre and Diabetes
Eye Centre.

= Has ability to incorporate a wide range of
data types I.e. laboratory data and clinical
observations on various aspects of diabetes
care.

6/7/2006
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B.I.R.O.

Best Information through Regional OQutcomes

EHCR system SincroDiab

6/7/20(
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SincroDiab is highly structured electronic
patient record designed for use as an
extension of traditional, manually
operated medical records.

6/7/2006
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“5 SincroDiab 2.0 - [SincroDiab1]

File Patient Becords  Wiew ‘wWindow  Help =7 =]
et R
Discharge Export il Graphics % About K? Help # Protocols Exit
Administration Patient Becords Pharmacy
Configuration Mew Patient Medicine Release
Fractice Providers Mew Sheet Orug Store
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Measurements Units Caortections Frices Confiquration
Lirnits DiagnosisfFrescription Orugs Accounting
Field Configuration Deceased Patient Clear Medicine Release
Clear Locks “oid Death Patient Rec. Pharmacist Security
Compact Database Security
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Patient Identification

i Contact type i Place of recarding Date of recording D ate of filing
(" Mo Contact iEentruI de Diabet 19/04/2006 21:32-47 ]'I 3/04/2006
r- F= = =
N b Physician ]|DHESCU Mihaela S election | Coopy |
r" T

FPhyzician rezpongzible for

the patient’s care JTurn::u L

D - Mumber

:I Surname Forenames - Gender i [Date of Birth
" Male

Patiett Murnber | ™ Female

J Additional Mames " Unknown

Domain Additional Identifiers .

]BSTD Recogrised Domains LJ 1D Domain

Add Delete

Contact Detailz. ..

Dizbetes Type- ol Diabetes since 0AD zince INS zince
 Twpel € Type? " Other € Upknown | J ]
Mota Bene
Beqgister Save Cancel Help
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i Authentication. Authorisation

The main issue here is verification of authenticity of digital data entry.

GEHR- conformance: Measures which ensure that every contribution
to the record must be attested by a responsible person

There must be some mechanism to ensure that every entry placed in
the EHR must be authenticated by the signatory, even if the entry is
made by a nurse, a secretary or a transcriptionist.

The value of the signed hard copy Is authenticity, not content. It
was this issue that we need to address.

Authentication must be ensured in spite of the complexity. There is
no alternate recourse.

What is more important is 'write access' authentication, by best
means as commensurate with available technology.

No doctor should be in a position to deny that 'this medicine was
not prescribed by me' or 'this is not my report' at any stage.
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"= SILENI NECULAI - registration new consultation

Objectiv examn l Faraclinic exam ] Diag. and treatment ] Caomplications Score

Iin:m
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Left Right
myoarthrokinetic | Unfilled ﬂ | myoarthrokinetic | Urfilled ﬂ |
senzitivity senzitivity

] Cancel Help
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B.I.R.O.

Best Information through Regional OQutcomes
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=~ SILENI MECULAI - vizualizare consultatie

Objectiv exam ] Paraclinic exam  Diag. and treatment ] Complications Scnre]
Diabetes Type | Driet G q P | q L d Ma | q Calories in diet
M edication prezcribed
L Cateqgorie | Mume | Frescriers | Concentratie [mg.Ul] pe zi Prescription Mo |
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~
-

< & ‘

Oral medication
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¢ | » - treatament)
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AVENTIS INSUMAM COME BOOPTISET v
¢ B |

Inchidere Help




=~ SILENI MECULAI - vizualizare consultatie

1
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Somatic neuropathy
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EXPORT data and convert
in XML

Date Fise / Medicamentef Consultatii E|

Tip

F_'entru int_ew_alul de E/20/2005 - = Fiss
timp cupnnz kkre... —

... 3l infre RA20 2006 hd C" Conzultatie

Mume fizier |fisa.n:w Browse. .

Selectah Eﬂ

tMedicul |
I - |
BACAMU ELEMA =
BOBOC DAMIELS CAMELILA
oK E:F:Imu MARILS DANIELS | _ ‘*I
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SincroDiab

+

= Professional-quality graphic
presentations (automatic converts
numeric data into charts)

6/7/2006
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B.I.R.O.

Best Information through Regional Qutcomes

Retinopathy vs.
diabetes type

'-':gel Two Pagel Zoom [h | Zoom Cut | LCloze |

= SincroDiab 3.0 - [SincroDiab1]

TS Diabetes Eye Centre, Bucharest =l

Legend

B 1; retinopathy

B |ncipient ret.
Moderate ret.

B dvanced ret.
Praoliferative ret.
Adv. eye disease

[Mumber of patients: 247

Type 1 Type 2
Diahetes type

Software dezvoltat de Telemedics Consulting SRL (httpfensner telemed.ral)
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B.I.R.O.

Best Information through Regional OQutcomes

Retinopathy Type 2

- SincroDiab 3.0 - [SincroDiab1] EX

Mest PageI Frey F'-':gel Two Pagel Zoom [h | Zoom Cut | LCloze |

ReifEEa DRSS Diabetes Eye Centre, Bucharest .

2

Legend

B 1; retinopathy
B |ncipient ret.
Moderate ret.
Advanced ret.
I Cyoliferative ret.
B sy, eye disease

[Mumber of patients: 247

g
O =3 o

0-4 5-9 10-14 15-14 20-24 Mot filled
Duration of diabetes - in years.

Software dezvoltat de Telemedics Consulting SRL (httpfensner telemed.ral)

Page 1 I |

45



i Programming interoperability

= Data interoperabillity is only one side of
the integration and open eqguation.
Programming interoperability Is the
other.

= Applications Able to deliver Access to
Anyone Authorized Anytime, Anyplace
on Any Device (8A's).
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=¥y

What the Ministry of Health in

Romania wish as Web services

/—Central server ~

DB DB DB
patient physician || pharmacy
Common
workspace -
DB DB
financial diabetes
Groove or Sharepoint server

Physician
Prescription

Server

\_ External interface /
(Web service)

}//

Physician view
Family physician

[

- |

Pharmacist view

Reimbursement =
Report Physician view

Reimbursment view

6/7/2006 Specialist physician

Reimbursment

Pharmacist
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TeleDiab

+

= Patients and healthcare providers can
manage the access to their data using this
system.

= We are calling this framework - Open Privacy
Management Framework for Healthcare
(OPMFH).

= Of course, a better name can definitely be
chosen.
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Tele Diab Project

+

Objectives:

= Improve patients self monitoring of glycemic
control and prevention of complications

= Provide relevant clinical information in a
comprehensive format for the care providers

= Collect important clinical parameters as a
database which could be used for data
mining, pattern recognition and research

6/7/2006
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i A single layer and display

= A single interface for all care providers:
Electronic Health Record

= Easy referrals between the care
providers

= Comprehensive display of information
based on login

6/7/2006 50



ion | Treatment | Reports |

Diabetes Eye Care

» [Mew Patient
e Guide
o Cattections Please indicate if an eye examination has been performed in the last 12 months by giving the answer ves' or 'Ma',
e Deceased Patient 0 T . . .
e oid Death Patient Mark “res' or 'Mo' as applicable separately for the right and the left side.
Reparting
&« Security
s Repors
Eyes
ALY Examined last 12 months [JY[CJN

« Configuration .
o StaffMernbers | Right Left
0 Useis Yisual acuity (Logmar
. Oni | -
=« Limits H
i ; |} = ==
: g;l:s&g;gguratmn FUﬁdOSCODV Marm Ability of the eye to distinguish separately two different

objects, to see specials details. There are specials tests
using signs, letters and drawings for evaluation of visual
acuity, Wisual acuity should be recarded in the corrected
stabe using a Logmar visual acuity chart,

Diab. maculopathy ? v [N CIVON
Focal/exudative Y N YN

maculopathy ?
Diffusive/edematous
Iy Oy v
v M [ i
macula ?
Ischemic diabetic

maculopathy ?
Y i Y
maculopathy 7

Photocoagulation

Disbetic retinopathy 72 ¥ [ON Y[
arees oy oy Do
matic retmopatiy » O DN MO
* Sebetic retinopathy Y N MO

Proliferative diabetic
¢ retinopathy Y N YN

- | = NN | =——n NN | = RN o N



Technologies: Software

Area

Technology

Operating System

Linux / FreeBSD / Solaris

Database

Any suitable RDBMS can be used. PostgreSQL
is recommended. GEHR standards will be
followed for the schema design as well as in
the sharing of data.

Web and Application Server

Any J2EE 1.4 compatible server can be used.
Apache Geronimo is recommended.
Alternatively JBOSS or JoNas can be used.

Presentation Logic

Apache Tapestry is recommended for the

development

Web Service

Apache Axis

Object Relational Mapping
6/7/2006
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Hardware

= |t may be premature to present the hardware
recommendations at this stage since we need a
better grasp of figures such as the total load on the
system (which is dependent on the number of
separate entities requiring access to the system).

= Based on load, we may decide to have a single or
multiple servers for each type of service
(database, application, website etc).

6/7/2006
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B.I.R.O.

Best Information through Regional OQutcomes

Telediab Server DB Server

Web Server

Data storage on external disks
Data storage on external disks

OS cluster

Load Balancing

Data storage on external disks

External Fibre Data storage on external disks

Channel shared
disk bay (shared
between the
four servers)

Web Server
Telediab Server

Save data on tapes

LTO Tape
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Data privacy

= This system can be made customizable and
easily manageable since different
countries will have different set of legislation

governing privacy and these rules change
over time.

= Therefore the system must allow for changes
In these rules easily.
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TeleDiab

x Overview

= The Telediab system comprises of the following
modules:

= Central Server — Telediab is implemented as a set of
web services on the Central Server.

= Common Workspace — This is a area which is shared
by Physicians, Pharmacists, and the Reimbursement
officials.

= Front-Ends — Each type of user can access the
functionality of the system via a website which
Integrates with the webservices running on the
Telediab Central Server.
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B
i Central Server

The Central Server hosts the Telediab
web services. The Telediab webservice
will access the following databases:

s Patient Information

= Physician Information
= Pharmacy Information
= Financial Information

= Diabetes Information
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+

Common Workspace

= The Common Workspace Is the area
where the various users of the system
can store reports which must be shared
between themselves in the system.
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Self Monitoring

= Patients is registered into Tele Diab by care provider or caring
clinical unit

= Login based access into Tele Diab Website
= A summary of health record available to the patient user

= Interactive features: Calorie Calculator based on dietary intake,
Insulin dosages adjusted based on prevailing blood glucose
(predictive dosing)

= Scheduling of follow ups: Three monthly HbA1C ( Glycosylated
hemoglobin), fundus examination, urine, Lipids etc..

= Reminders / Alerts for missed schedules
s Protocol driven home based care

= Send queries to care provider and adjust treatment regimens as
per feedback

= Requests for prescriptions / Care provider authorized
prescriptions issue
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Electronic Diabetic Health
Record

+

Demographic details

Clinical history: Onset / clinical course / current
complaints

Clinical Findings: examination system wise
Complications: Microvascular / Macrovascular
Treatment history: OHAs / Insulin type, dose, route

Risk Factors: Hypertension / dyslipidemia / degree
relative with CAD

Procedures: Laser / CABG
Protocols
Decision support
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Research

+

= Demographic profiling of Diabetes
nased on Type 1/ Type 2

= Risk factor profiling

= Evaluate early interventions for
prevention / arrest of complications

= Geo-positioning of Cases / Care
providers / health care institutions

= Abnormal pattern recognition / Al
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Romanian Team

+

= Emilia Stanciu

= Mihai Georgescu
= Florin Jerlaianu

= Gabriel Martin

= Simona Alecu

= Prem Kurian Philip
= Susheel John

= Petruta Pruna
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C. lonescu-Tirgoviste
Rodica Strachinariu
Liana Turcu

Mihaela lonescu
Razvan Costache
Ovidiu Bradescu
Monia Bulancea
Mircea Grigorescu
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Conclusion

+

= Romania, Malta and Cyprus involvement
In the adaptation, implementation, set
- up and use of the BIRO
Health Information System through
continuous integration of the WPs.
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B.I.R.O.

Best Information through Regional Qutcomes

Thank you!
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