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Source od data: IDF Diabetes World Atlas; http://www.idf.org/



Different IT problems in clinical diabetology
- Standardisation of Electronic Medical Record (still a 

lot of work to do) 

- Hospital and ambulatory information systems (mostly 
proprietary and closed source)

- Telemedicine, PHR and different medical gadgets 
(insulin pumps, sensors ...)

- Data management in Clinical research 

- Computerised diabetes registries



University medical centre Ljubljana, 
Department of Endocrinology, Diabetes and Metabolic 
Diseases

Small department with inpatient and outpatient 
diabetes clinic

Own servers:
- Centos 
- KVM virtualisation
- Apache/Tomcat in different VM's



  Different data sources 
 laboratories
 bedside data
 different departments
 multicentric/international research

  Strict regulations
  Complex research protocols
  Monitoring of research progress
  Long term archiving of data

Clinical data for research





+  easy to develop

+  low price

-  not practical for complex protocols

-  bad for big research teams, multicentric studies

-  without tracking changes, not compliant with regulations

-  not flexibile enough, lack of support for different data formats 

-  archiving not complete (signatures, modifications tracking)

Simple electronic forms  (.xls, .mdb, ..)



+  web/desktop applications

+  everything can be customised 

-  time consuming

-  $$$ - price to high for small research teams

-  bad reusability 

-  public clouds not an option (privacy, regulations)

-  propriatary solutions (expensive, lock-in ...) 

„Tailored“ - custom made applications





Vanderbilt University OpenClinica, LLC

Standard/LTS Community/Enterprise 

Available only for non-
commercial research purposes

Lesser General Public License

Apache/PHP/MySql Tomcat/J2EE/Postgres or Oracle

Certifikate FDA 21 part 11



Trends 



CRF (clinical research form) editor



CRF – clinical research form



Redcap:
  Tablet computers
  Data Transfer Service (DTS) – push or pull data
  Randomisation module
  Very friendly user interface 
  Surveys  

Openclinica:
 Very good REST/SOAP infrastructure / easy 

customisation 
 Discrepancy management (GUI entry and WS)
 CDISC ODM

Additional features





Data export





+
  Excelent stabillity 
  Very good support/very active community
  Low cost of ownership

-
 ?

Conclusions



"EUropean Best Information through Regional 
Outcomes in Diabetes" (EUBIROD) 

  Public health project in the field of diabetes sponsored by 
the European Union 

  Goal: to create extensive report on several regions in 
Europe in diabetes care



  

BIRO Core EU Dataset

1. ID Patient
2. ID Centre
3. Type of Diabetes
4. Sex
5. Date of Birth
6. Date of Diagnosis
7. Episode Date
8. Smoking Status
9. N.Cigarettes (x day)
10. Alcohol Intake (g/x day)
11. Weight
12. Height
13. BMI
14. Systolic Blood Pressure
15. Dyastolic Blood Pressure
16. HbA1c
17. Creatinine
18. Microalbumin
19. Total Cholesterol
20. HDL
21. Tryglicerides
22. Eye Examination
23. Retinopathy Status
24. Maculopathy Status

N=48

25. Foot Examination
26. Foot Pulses
27. Foot vibration
28. End Stage Renal Failure
29. Renal Dyalisis
30. Renal Transplant
31. Stroke
32. Foot Ulceration
33. Acute Myocardial Infarction
34. Laser
35. Hypertension
36. Blindness
37. Amputation
38. Antihypertensive Medication
39. Hypoglicemic Drug Therapy
40. Oral Drug Therapy
41. Pump Therapy
42. Nasal Therapy
43. Average Injections (x day)
44. Self monitoring
45. Diabetes Specific Education
46. Lipid Lowering Therapy
47. Anti-platelet Therapy
48. Patient enrollment in DMP for diabetes



  

1. step: Discard Heterogenity from primary sources

Diabetes 
clinic/region/country

Mapping to 
standard

Standardized
database



  

2. step: Local statistical analysis

BIRO
Standard

Statistical
Analysis

Local
Report

Local report: 
Web page 
and PDF



  



  



  



  

The complete BIRO model
www.biro-project.eu

Clinic 1

Local
Report

Statistical
Analysis

Aggregate
Tables

BIRO
Standard

Mapping

Local Global

Global
Report

Transmission

Clinic 2



  

Report 2010:

Centres from 19 european countries

N=199,902 patients



  



 Solves problem of software distribution and upgrades
 VirtualBox Linux appliance – based on Ubuntu 
 Upgrades of software through repository/system update
 Includes:

 BIROBox – Java desktop Client
 Preconfigured postgress database, R, LaTeX, Java
 Documentation
 Some additional tools

BIROX Linux 



 

Mediawiki: distribution of EHR data model proposal 

dotCMS (opensource java CMS):
- distribution of clinical guideliness
- education materials
- events
- patient information site

Moodle: education 

Collaboration

Alfresco: paper forms repository



- easier debugging

- feature additions and customization for special needs 

- transparency of patient data manipulation

- free as in beer ( othervise often very expensive and unaffordable to 
small departments)

Open source development model 



Questions ...
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