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THE EUBIROD REGISTRY
TO UNDERSTAND SPECIFIC UNMET
NEEDS IN DIABETES SUBPOPULATIONS
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EUropean Best Information through Regional Outcomes
in Diabetes

Clinical
Criteria
Guidelines
Scientific evidence
Epidemiological models
Classification system
Data
Relational Database
Linked structures
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MAIN ISSUES FOR

Public Health VS Industry driven
Electronic Records VS Paper Records
Prospective VS Retrospective

Multiple Data Sources VS Big Brother
Open Source VS Proprietary Software

Interference with routine activities

Work Load

Maintenance

Flexibility

Scalability

Statistical Analysis

Time Delay in results availability
Customisation for multiple constituencies
Privacy Impact

SUCCESS/INSUCCESS OF REGISTRIES
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to build a common European infrastructure for standardized
information exchange in diabetes care, for the purpose of
monitoring, updating and disseminating evidence on the
application and clinical effectiveness of best practice
guidelines on a regular basis

*Open Source
*Public Health oriented
*Privacy proof by design
*Fully automated
a) data collection
b) statistical analysis
c) on line report production
*Minimal maintenance needs
*Multi purpose for multiple constituencies
*Flexible and scalable (also to other NCDs)
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University of Perugia (1)
Serectrix snc (1)

University of Dundee (GB)
Joanneum Research (A)
NOKLUS (N)

Paulescu Institute (RO)
University of Malta (M)
Republic of Cyprus (CY)
Sahlgrenska Institute (S)
University of Debrecen (H)

. Institute of Public Health (B)

IDF (B)

Adelaide Meath Hospital (IRL)
CBO (NL)

Centre Hospitalier (LUX)
University of Ljubljana (SLO)
IMABIS Foundation (E)

Medical University Silesia (PL)
Havelhoe Hospital (D)

Hillerod University Hospital (DK)
Vuk Vrhovak University (HR)

Participating Institutions:

1.
2.
3.

Ministry of Health, Latvia
IDIBAPS, Spain
Dasman Diabetes Centre, Kuwait

BIRO

11/2005

9/2008

5/2009

3/2012
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Types of Registers
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“Population-based”

“Disease Management”
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Unified model: cathedral or bazaar?
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“The most important book about technology today,
with implications that go far bevond programming.”

— Gy Kawasaki

THE CATHEDRAL
& THE BAZAAR

MUSINGS ON LINUX AND OPEN SOURCE
BY AN ACCIDENTAL REVOLUTIONARY

J ’

ERIC S. RAYMOND

WITH A FOREWORD BY BOB YOUNG, CHAIRMAN & CEO OF RED HAT, INC.
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Coordination rather than unification:
a pragmatic model

Recipe = Dictionary Ingredients = Standardized
Data

/

Discard
Heterogeneity
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Product = Indicators
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The BIRO System is an open source suite of

sintegrated software tools distributed as a
complete Linux operating system

erunning on Virtual Machine: BIROX.

*Runs on any platform (Windows, Linux,
MacOS) = no need to change the setup of the
local environment!

*Privacy protection by design

BIROBox is the Graphical User Interface.

Database Engine transforms local definitions into the European BIRO format and loads
data in the local BIRO Database;

Statistical Engine processes the local BIRO Database and computes European BIRO
Indicators;

Communication Software sends data to the European server;

Central Engine compiles results from multiple sources
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The BIRO System

€ H e wit® N R, Gl S O o35 ol 3% @

- —
L ] o [ <
. - o .
.

., Local | 7ransmission Global

@® BT

Regional
Register

Mapping
' ARI=Z
BIRO
Statistical

Standard S i
Analysis : - m Global
Report | Aggregate | ' LQ;N
Tables w

e
— = = . .
EURBIR®D B St e E



EUropean Best Information through Regional Outcomes
in Diabetes

= m)) ﬁ\ uavqu}jj musnps))-( \“ﬁ
- — —

BIRO Infrastructure: “Prlvacy by Design”
DI IORIO CT et al, J Med Ethics. 2009 Dec;35(12):753-61.

Law, ethics and medicine

Privacy impact assessment in the design of
transnational public health information systems: the

BIRO project

C TDi lorio," F Carinci,' J Azzopardi,? V Baglioni,’ P Beck,* S Cunningham,’® A Evripidou,®
G Leese,” K F Loevaas,® G Olympios,® M Orsini Federici,®> S Pruna,? P Palladino,™
S Skeie,® P Taverner,® V Traynor,® M Massi Benedetti®
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. ID Patient
. ID Centre
. Type of Diabetes

Sex

. Date of Birth

. Date of Diagnosis
. Episode Date

. Smoking Status

N.Cigarettes (x day)

. Alcohol Intake (g/x day)
. Weight

. Height

. BMI

. Systolic Blood Pressure
. Dyastolic Blood Pressure
. HbAl1c

. Creatinine

. Microalbumin

. Total Cholesterol

. HDL

. Tryglicerides

. Eye Examination

. Retinopathy Status

. Maculopathy Status

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

a7

48.

Foot Examination

Foot Pulses

Foot vibration

End Stage Renal Failure
Renal Dialysis

Renal Transplant

Stroke

Foot Ulceration

Acute Myocardial Infarction
Laser

Hypertension

Blindness

Amputation
Antihypertensive Medication
Hypoglicaemic Drug Therapy
Oral Drug Therapy

Insulin Therapy

Insulin Pump Therapy
Average Injections (x day)
Self monitoring

Diabetes Specific Education
Lipid Lowering Therapy

. Anti-platelet Therapy
Patient enroliment in DMP for diabetes

EUBLR®
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BIRO Indicators (N=72)

http://www.biro-project.eu/documents/downloads/D14_4_BIRO_Monograph.pdf
Demographic Characteristics N=2)

Clinical Characteristics (N=18)
Health System (N=21)
Population (N=3)
Standardized / Risk Adjusted (N=28)
— Epidemiological (N=2)
— Process (N=16)
— Intermediate Outcomes (N=7)
— Terminal Outcomes (N=3)
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THE BIRO SYSTEM
STATISTICAL REPORT

European Diabetes Indicators
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HOW TO READ THE BIRO REPORT
INTERPRETING ONE WAY TABLES

ONE WAY TABLES are used to tabulate the frequency of values
for a target vanablefindicater against 3 single exposure

Code and Duscripton of e Indicner il
T 2w oot Table

Inchudes all chservations In the

Resporce Voneble Exposune Vereble gt datacet

NTRT] | Saineen

Nt N Avadable e

for al varables enter te
Body Table
P e
abmiy— [ =P Lo ]
PrOr— Male (7% ) [ Female (% ) N(%)

o sy i [0-130) | 36(234) 25( 25.0) 61 (240)
LernAe* | [130-160) | 97 ( 63.0) 58( 58.0) 155 ( §t'0)
CAR A e {1604} 21 [ 13:6) | 17( 17.0) 15.0)
M Ty 1 11977 04 00.0

Mo med | TOTAL | 154( 60.6) | 100( 39.9)
i 312 A Al T~y

Row pervznmgss hhiighs che

weighrof aach kvl of the exposare varisdle ( ;
Body Table : o the o s

includes only Valid —
ohsmw‘onsiora_le:posm CMH Chi-Square p.valee df

and response variables “Valne e

The Cit-Squere st provid ack

Chi-Square Table  odderepanesfroree
Refers to the Body Table A p ok < 0.05 s computed using che CMH Vokae rgecker witk
e emucinddeyes of fentr () s e e

{ex e dfrmcs beover s cnd el e oy e
s ks e sk o . e by

HOW TO READ THE BIRO REPORT
INTERPRETING GRAPHS FOR ONE WAY TABLES

GRAPHS FOR ONE WAY TABLES are produced to provide a graphical display

of the content of ONE WAY TABLES
Cade and Daszopion o the Indicassr , v et
2211 wegt (the ~eat et @asode = 12 ~oths)
GRAPH FOR THE ROOT TABLE AN Yo o
Allows to display the frequency of VALID | NOT VALID VALUES PO s ey e o
for BOTH the response (WEIGHT) and exposure variable (Type of Diabates) e g e KEIGHT)
Numbers on hestograms recort he % of sabjects
M i VAL, NN vaoes e e v e
tbetrE 2 e L
AR WEIT) a a2l recots In he Saatass bt VLD
e D2 Expusse Fackt I st
(Tpe clD@oses) VALD vakes
. s S
— i m— oreDe
ol o e e e e e ETRPLCRE
Berplete 1.0.10.0.3 - Missing Dore: Waight * Type of Disheran waes T e #
ARt NEHT)
GRAPH FOR THE BODY TABLE
Allows to display the frequency of values for the response variable (WEIGHT)
by levels of any exposure variable (Type of Diabetes)
Hisiograms show e Tequescy of VLD vales.
Nabes onbisigrms mpot e st N cf skt 1 each v of the e v (NEDGHT) "'"":_'_:::
g e s Be e e e vl of e xpose Tpe o Daetey) ety e

P W,

Borplets: 11109 - Waight * Tyys of Disbaras
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HOW TO READ THE BIRO REPORT HOW TO READ THE BIRO REPORT
INTERPRETING TWO WAY TABLES TRELLIS GRAPHS FROM TWO WAY TABLES
TWO WAY TABLES are used to tabulate the frequency of values TRELLS GRAPHS offer 2 flemble graphical regresentation of the distribution of a target
for a target varizblefndicater against two exposures CONTINUOUS RESPONSE VARIABLE for different levels of EXPOSURE FACTORS and CLASS VARIABLES
Cice sd Dezcripten o the ndessze Targer Variatlelncator :zu-.:::o;n:ﬁ-:;:w
322 % mibiects with 1+ MBALC basta daring the e 13 mentha | - The density plot explores Be
Yrpe of Glboian = Yypa ¥ i
Class Varisble Level ity oo
: | - variabie: WEIGHT WITHIN the Level
Ty Ry Ko Mol ] = of e Cass Vrable Type of Dicbees'2
il Exch seconof e TRELLSS
dsplays the dstidaton of he trpet
vaiable (WEIGHT) for 2 pasindar
comtination ofexposize btz
- age. eader],
: Lines an be usad o compare Bhe Gtrution
- of cee expesurs [jender] ain e same
- el of the otber exposure (a2
The comimsces varable IWEEHT)
- s atomaticaly dided n 2 remder o csses
i nanl afifby | e
b= dstrbuton Acare s superimposed toshow
e dencin o 33100 Weighe ® Grader® Ags (Erpe of Babotor = Trae e shpe of e ety mé empion
S leval of heteragensty among epsure d s
e the shape of the distidetion of NEJSET amony youny sabiects

shows 2 wider vardtion ar hgher 25,
parteadarly for males. The distidation in oider subjects is faify ramal

AP o iz ven

Table  the tote scmgle o by A (o s s BTN e ivbeie  chs
3"2?‘!!5!% > E_ = 5ee S0P bep b exparatioeof e gt
CMH Chi-Seuare + 4 ‘_ Ll T

2 g e =y Pyt s *+ L il oot

The ChiSquure ta2 cormu be araguted when ane crmare ok =L | AL _L|T—| IF E,h J_E' Ef'] mtum::

) cels hoe b thers S aberetios. T i gty e cce e T pedn I s s oy

Ch"square Table ey idix Boaplerse 131131 - Weight * Guades * dge (Trye of Bk vion = Ty B} e s, et ponge b,

Refers to the Body Table Tyt s e ppste.
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HOW TO READ THE BIRO REPORT
BOXPLOTS
BOXPLOTS are used to prowide an effective graphical display of the distnbubion of a continuous vanable
Description of the Indicater Target Vanadle (Cantrucus!
221350 remes et spimoein 13 mortre
ks of D1 -
e Yolel S The SCIGLOT I ey o sontrucen ebes
WHISKERS: 75'%+1.5 tmes Be drence betwesy CharIROce SSUTIN £ TINQD O 1CE-SRCIME VAR

TE% 200 25'% penenties (TieTuaTlE GIGE] 3 NEJSUe of De expecs T bullt of o aamph Salritution 57
a0ge of vahes of 152 L0 s3°0€ vakass deyond T it of b target varisbia [e2:280) tal i By BT
ae coesmeed ey

Qarnen of b2 savgk A
ASOVE is SNl i

Barpian: 3. I.Ll.l'-T
1
79515 tmes the dference Detween 75 a0¢ 25% Deverdies —_—
Sratfieaice Facters witt nany leves (Aps Clissas) alow exglomyg drect assocabiens
Dawaet reaseg ieves of e eoosure, and vales of te Srpet vizate.
Sere, with Be exceorion of fhose agad 754, DM lnady incraases i AGE. Whiskers show $at akso e wariatice of SMI s Ineary incsasing wh AGE.

Asyeneye BUIES
Show NI e
1 2 more conceryay

- (MR T, 01
-— Stun

of e ‘arget it

T way ndcat
2 423N o NOTay

* Gander (Type of Disdetos = Tyye B

Stngeatcr m\
o l Lee o D2 Cls Varadie

"=

Berplor: 1.2.0.2.17 - BMI * Age (Type of Disherss = Typs 1)

Code and Description ¢f the Indicator

HOW TO READ THE BIRO REPORT
USING THE SUB DATA SOURCE OPTION

The 5U3 DATA SOUSCE option can be used
to compare the distriution of a target response across centres

Target Varable

22330 (the ~ot ~oere apande in 12 ~orthe)
Typa of Disbates = Typa 2

Class Variable Level
Amhlmmlm
o i m‘;‘mﬂ i e
LD vaes
n'\ frech o s
"M hhﬂ:
okn
socexesl
LMLLML S
-‘Iﬁ&
1 2 2 - oeveko'he
‘rpet variadie

Directorate General for
Health & Consumers

Barplets: 1.3.1.23¢ - BMI by dots soures (Ags = [75 - §5). Tyoe of Dishatos = Type )

In the SUB DATA SOURCE output, BOXPLOTS are used
to compare distributions across centres for continuous response variables
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Standardization
(AHRQ Quality Indicators)

Risk adjustment model (in each region)
Y (%) = [30+[31(femaIes)+Bi(age_cIassl)+...Bi(age_class4)

Source unit
Y; expected= B,+p,(females)+p,(age_classl)+...3,(age_class4)

ZPredi X 100 = Expected Rate
Standardized Rate= (observed rate/expected rate)*population rate

; Executive
Directorate- General for " Agency for
Health & Consumers ’- Health and
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HOW TO READ THE BIRO REPORT
RISK-ADJUSTED INDICATORS

RISK ADJUSTED INDICATORS inchude the estimaton of expected values and adjusted rates
based on multwaniate medelling (logistic regressica)

Descripsen of the Indecator
S nmesz e mam rewt M3l Tipe
Trev Datew = Tyval
Table of Standardized Results Clasz Vratle Level
s oy by Casa arae Expected ns. Outromes Crode fae
A [2azed on Lagissc Aegression Madell  (ON] M¥EN0 Meazums i e o Feoucior
Sab Data Source \ baced o7 AR
\ \ nolne sebies i 3 of Oezered Quzames 1 3 secfic e
) | Beveminazrt Aduzed tace VR coroand & the Boeced \exred
\rae.mne \ \ PR njca j(ENY 22 3 rferce logise mpeior
\  \bemeand | | mooe! (rendl v ecmma
‘ \ % oal smusmon
L}
. 0 B ¥ CR AR W% CL /B
[ E . KR il P
B3 |3 1 o w v as as (R ay 6 (ummg OB
\\.! 2 the 54 N MS MNa (LN -108 [SIATEE ) P
¢ 1 19 BE th WS WS (N&R a1 RT QY et
(s € o 0 e 135 M (172319 s 715185/ commtuten
f 203 B 8! N7 nh? (Wi -ha (~a1-270) Ll
T 39T fird ni
Dalra Subjecs spzilazen Rate (PR

1l

il

1

i
|

H
k

|
5
i

)

¥ T T T T 1 s
Fomiwr i 100 Luried B | sty wih mat wesewt Thdls > 75 gol Fomart plove §327 - 5 swbyarta with mort sasnt EBALs > 75 poi
. Graphical Represeniaton of O-EE%

Graghwcal Represeniation of Standardzed Rates AR 35% Coefzence ieeniys
Centres are omemd by Desoending Adusied Rates Savtatonly Spioart Ercmarmiuctons
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Geographical Coverage

EUBIROD Diabetes Report 2010

-

N Subjects = 199,902
N Countries = 19
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GLYCATED HbA1c GREATER THAN 7.5%
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HbAle Valid Value { % ) | NV/NA (%) Ni{%) T 1 T 2
Valid Value 95464 ( 83.0) 0 0.0) 05464 { 88.0) e e
NV/NA 13055 ( 12.0) Of 0.0} 12055 { 12.0) yp yp
TOTAL 108519{100.0) 0( 0.0} 108519 (100.0)
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33 % of subjects with miaabaminuria in but 12 weathe those who bave been teted) Type 1
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SMOKERS
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Current Smokers | Valid Value [ % ) | NV/NA (% ) N(%) Type 1
Valid Value 88304 ( 89.5) 0{ 0.0) 88304 [ 89.5)
NV/NA 10360 { 10.5) 0{ 0.0} 10360 { 10.5)
TOTAL TE564(100.0) 0] 0.0] TEEed (100.0) || »
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Foot ulcers
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Foot Uloeration | Vald Value (9 ] | NV/NA (%] N (%) Type 1 Type 2
Valid Value 33051 ( 28.0) ™ 0.0y | | 33951 [ 250)
NV/NA 55343 { 52.0) o O.EL_ 55343 [ 62.0)
TOTAL 86294(100.0) o 0.0} £49294 (100.0) % oot »
100 100+
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EUBIROD has successfully realized the methodology for a European
Diabetes Register through a coalition of multiple registers and
different data sources

The BIRO technology is open, sustainable, generally valid and, most
importantly, it has proved to work. The results can be now
automatically linked to official EU platfoms in diabetes and across
other chronic diseases

Our experience paves the way for a new generation of
transnational/translational evidence-based information systems that
can use distributed models with a higher efficiency and minimal
impact on data privacy, ownership, and overall cost of information
management

The implementation of distributed statistical systems e.g. BIRO may
be initially complex, but once automated it can show all its
advantages, particularly relevant for federal/decentralized health
systems and large international partnerships
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sinsufficient utilization of information systems by clinicians and
policy makers

spoor linkage between regional data sources and European
statistical agencies

[imited application of sophisticated statistical routines in
European health reports

sinadequacy of software available in the public domain

sinsufficient use of medical records due to increasing privacy
concerns

slack of standardized approaches for secure data
transmission
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1.analysis of longitudinal trends and average outcomes in a
diabetic population

2.identification of patterns of care and prevention consistently
showing positive results

3.identification of population strata and/or practices that do
not show effective results

4.verification of the application/applicability of best practice
guidelines

5.on-field testing of collaborative information systems in
chronic diseases
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