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motivation

B significant increase in the prevalence and incidence
of chronic disease

m ) of all chronic patients

A
N
\

\

present comorbidities prevent

m the chronic patient is mostly

an outpatient detect

Y needs to care for herself at home

Y mainly away from manage

continuous professional care

& while trying to lead a normal life

\ )
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medical domain

chronic cardiorenal disease and comorbidities

& simultaneous (causal) dysfunction of kidney and heart
& diabetes and/or hypertension common underlying causes

& a number of other serious comorbidities often present

nephrogenic anemia, renal osteodystrophy, malnutrition,
blindness, neuropathy, severe atherosclerosis,
cardiovascular episodes, and eventually

end-stage renal disease and/or heart failure,

and death

& deterioration to end stage renal/heart disease is
life threatening, irreversible and expensive to manage

—
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cardiorenal disease & comorbidities

LR D

some numbers... s aans S
e Aa A _Lr_\_p_

% hypertension = 1/3 of adults (US 2008) 22 i /"‘%j&

diabetes raII population = ———ves,

chronic kidney disease % 9-16% of overall population

44% of chronic kidney disease is due to diabetes

& & &6

86% of chroni ey disease has at least 1 comorbidity

jsease develop

most patients with chronic kidney
cardiovascular disease

= chronic heart failure= 1-2% of total health@
= end-stage renal disease (dialysis.= >2% of total health@
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foster understanding of comorbid condition

calculate informed comorbidity progression

CARRE
approach

compile personalized empowerment services

support shared informed decision and
integrated management
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CARRE approach

weight
physical activity
blood pressure ( quantified )

glucose self patlle!wt empowermen’F & g B
\ decision support services e\ =
personal health g
information oy 0@ {3 #"F.
- ] '

+ ) comorbidity model visualization
Kf/ Y (generic and personalized) y
private data harvesting
_ \ s & interlinking
* (* =R
medical literature & C
Publmed — | i (\
" | medical evidence \* ﬁ{:" o
t_ N e
r¥aMedlinePlus aggregation \__public .
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modelling health risk factors

under certain

conditions
disorder 1 disorder 2
. (asa risw leads to \w
consequence)
~— with a
probability x

risk factors are reported in medical literature
(top level evidence: systematic reviews with meta-analysis)

E. Kaldoudi, et al. CARRE D.2.1, 2014
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modelling health risk factors

" ) risk evidence
condition disorder
source target
risk c?uses., isan | risk
is a value of | t i3suein, ... e
genetic elemen
biomedical /
type of risk
demographic element
. characterizes
behavioural risk

. . element

intervention

environmental measures the

state of risk determine has ha§
element risk eviderce risk evidence
. source
1. N ratio
b o observable _ _
opservable i :
condition  |1--N risk ratio evidence source
1..N o
satisfies
observable
condition ratio type ratio value confidence interval adjustment for

A. Third, E. Kaldoudi, G. Gotsis, S. Roumeliotis, K. Pafili, J. Domingue,
Capturing Scientific Knowledge on Medical Risk Factors, K-CAP2015, ACM, NY, USA, Oct. 7-10, 2015 E. Kaldoudi, et al. CARRE D.2.2, 2014



risk factor identification methodology

search ground knowledge
to identify major risk factors
(guidelines and their literature: KDIGO,
KDOQI, ACC/AHA, NICE, ESC, EASD, ADA)

identify major
risk factors
(keywords)

search PubMed:

search PubMed: condition A AND condition B

condition A AND . . .
- (limited to systematic reviews
condition B )
with metaanalyses
no if result found no if result found
yes yes
search again for next include relevant risk evidence include all risk evidences
update (1 year) from latest and highest level from the most recent

E. Kaldoudi, et al. CARRE D.2.2, 2014



some of the major related conditions

1. Acute kidney injury 13. Coronary and carotid 26. Ischemic heart disease
2. Acute myocardial infarction revascularisation 27. Ischemic stroke
3. Age 14. Death 28. Left ventricular hypertrophy
4. Albuminuria 15. Depression 29. Obesity
5. Anaemia 16. Diabetes 30. Obstructive Sleep Apnoea
6. Angina pectoris 17. Diabetic nephropathy 31. Myocardial infarction
7. Asthma 18. Drugs 32. Osteoarthritis
8. Atrial fibrillation 19. Dyslipidemia 33. Pancreatic Cancer
9. Chronic kidney disease 20. Family history 34. Peripheral Arterial Disease
10. Chronic obstructive 21. Heart Failure 35. Physical activity
pulmonary disease 22. Hyperkalemia 36 Smoking
11. Cholelithiasis 23. Hypertension 37
12. Colorectal Cancer 24. Hyperuricemia
25. Hypoglycaemia
—
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when 23<BMI<34

risk ratio=1.61

diabetes

when 25 < BMI <30 AND sex=female

!beiity/\ causes  heart failure

risk ratio = 2.50

when 99.4 < Waist Circumference < 106.2 AND sex=male

risk ratio = 2.50

hypertension

—
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when systolic BB > 140mmHg AND/OR diastolic BB > 90 mmHg

| ' \ / chronicrenal
hypertension causes @

risk ratio = 2.00

when smoking status = current AND sex=male

| : ‘ . . . . chronicrenal
smoking is an issue in Qe—a‘y

risk ratio = 2.40

so far... 253 major risk associations (or evidences) identified in medical literature
(which involve 53 health conditions and 82 related observables)
as included in the CARRE risk factor database and predictive model
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risk factor reference repository

https://entry.duth.carre-project.eu/
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risk factors

f CARRE Risk Entry Syster X -+ — O b o
&< — O ‘ E‘] entry.duth.carre-project.eu/risk_factors jf{ ‘ =
ww lwow Low Y s

# CARRE Risk entry system Hello Guest, Login
@ Help .
Risk factors
Dashboard
Explore View...  Source &, * | Target *~ | Associafion type - =
CARRE elements e
B acute kidney disease chronic kidney disease s an issue in
Risk Factors E acute kidney disease death causes
Risk Evidences n age ischemic heart disease is an issue in
E age peripheral arferial disease is an issue in
Risk Elements
E anemia acute myocardial infarction is an issue in
Observables B anemia death is an issue in
Citations B atrial fibrillation heart failure IS an issue in
n atrial fibrillation ischemic stroke IS an issue in
Measurement Types
' E beta-blockers diabetes is an issue in
Medical experts E cardiovascular events group 4 peripheral vascular disease is an issue in

Total ltems: 96 {Showing ltems: 10)

Bl 4 1 710 * »| 10~ | items per page 1-10 of 96 items
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risk factors

7 CARRE Risk Entry Syster >+ = O x
e ) | 8 entry.duth.carre-project.eu/risk_fact
Yook Ll Se s [ 38 W 1) 5% ¥ 5k

# CARRE Risk entry system Hello Guest, Login
@ Help .
Risk factors | ez«
Dashboard
Explore Source: diabetes Options~ | = || + | &
CARRE elements . Target: heart failure
is an issue-in is anfissue in
Rizk Factors I As=ociation type: is an issue in -
Risk Evidences Entered by: Dimitris Papazoglou
X i= an is5ygd
Risk Elements Reviewed by: Kalliopi Pafili is an issue in
Observables
Wigwe ROF source is an'issue in
Citations
Measurement Types Related risk evidences
Medical experts
View... Riskfactor ag *  Observable condition ~ | Ratio value ¥ |=
n diabetes [iz an issue in] heart failure diabetes diagnosiz = 'yes' 25
n diabefes [is an issue in] heart failure diabetes diagnosis = 'ves’ AND ( glycated haemoglobin <. | 1.15
n diabefes [i= an issue in] heart failure diabetes diagnosis = "yes® AND ( glycated haemoglobin <. | 1.1
n diabeies [iz an issue in] heart failure diabetes diagnosis = 'yes' AND ( glycated haemoglobin <._. | 1.39
n diabetes [is an issue in] heart failure diabetes diagnosis = 'ves' AND glycated hasmoglobin=1... | 1.56
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risk evidences

# CARRE Risk Entry Syster
< > O |8
wow s wlid W
# CARRE Risk entry system

© Help

Dashboard

Explore

CARRE elements it

Risk Factors

Rizk Evidences

Risk Elements
Observables
Citations
Measurement Types

Medical experts

" CARRE

e
entry.duth.carre-project.eu/risk_evidences

WO W

Risk evidences

View... Risk factor .

acute kidney disease [causes] death

acute kidney disease [is an issue in] chronic kidney disease
acute kidney disease [is an issue in] chronic kidney disease
acute kidney disease [is an issue in] chronic kidney disease
acute kidney disease [is an issue in] chronic kidney disease
age [is an issue in] ischemic heart disease

age [is an issue in] ischemic heart dizease

age [is an issue in] ischemic heart disease

age [is an issue in) ischemic heart disease

age [is an issue in] peripheral arterial disease

Total ltems: 253 (Showing ltems: 10)

|4 4 1 126 # »| 10~ | items per page

Hello Guest, Login+

Observable condition

acute kidney disease diagnosis = 'yes'
acute kidney disease diagnosis = 'yes'
acute kidney disease diagnosis = 'mild’
acute kidney disease diagnosis = 'moderate”

acute kidney disease diagnosis = 'severe'

age (years) = 59 AND age (years) = 50 AND sex. ..
age (years) = 64 AND age (years) = 60 AND sex._.
age (years) = 59 AND age (years) = 54 AND sex._.

age (years) = 64 AND age (years) = 60 AND sex. .

age (years) = 64 AND age (years) = 55

Ratio v. =

553
11.4
18

1-10 of 253 items

FP7 — ICT - 614440

http://www.carre-project.eu



http://www.carre-project.eu/

risk factor reference repository

= - [m] X
@ CARRE Risk Entry 5. x
< C {} | @ https;//entry.duth.carre-project.eu/risk w
Apps @ ec [E] Ymopoh epyoct [} Xaproguidxio (23 Other bookmarks
P CARRE Risk entry system Hello Guest, Login)

i About

Risk evidences <z

Dashboard

Explare Risk factor: age [is an issue In] Ischemic heart disease Article - 10069784 link to PubMed
CARRE elements - Observable: age (years), sex
Risk Factors Observable condition: age (years) < 59 AND age 5) 2 54 AND sex = female' 1. Circulation. 1999 Mar 9.89(9):1165-72.
. . . . Sex, age, cardiovascular risk factors, and coronary heart disease. a prospective
Risk Evidences Ratio type: relative risk. -
- I s follow-up study of 14 786 middle-aged men and women in Finland.
Risk Elements { 5.5
. . Rallo value: 5 53 Jousilanti P(1), Vartiainen E, Tuomilehto J, Puska P.
Observables Confidence Interval min: 2.36 Author information
Citation: (1)National Public Health Institute, Department of Epidemiology and Health
tatio ~ . .
. Confidence Interval max: 9.08 Promotion, Helsinki, Finland. pekka.jousilahti@ktl fi
LT EREE 18 adjsted for. age, study year, and area, smoking, HOL chalesterol ratio, sysiohc biood pressure, BMI BACKGROUND: Coronary heart disease (CHD) is markedly more common in men than in
diabetes

women. In both sexes, CHD risk increases with age, bul the increase is sharper in

women. We analyzed the extent to which major cardiovascular risk factors can

explain the sex difference and the age-related increase in CHD risk.

METHODS AND RESULTS: The study cohort consists of 14 786 Finnish men and women 25

Medical experts
Source: 10069784

Enterea by: Kalliopi Parili to 64 years old al baseline. The following cardiovascular risk factors were
delermined. smoking, serum tolal cholesterol, HDL cholesterol, blood pressure,
Reviewed by: Stefanos Roumeliots, Gintare Juozalenaite, Ploumis Passadakis body mass index, and diabeles. Risk factor measuremenls were done in 1982 or

1987, and the cohorts were Tollowed up until the end of 1994. The Cox
proportional hazards model was used to assess the relation between risk factors
and CHD risk. CHD incidence in men compared with women was approximately 3 imes
higher and mortality was approximately 5 times higher. Most of the risk factors
were more favorable in women, but the sex difference in risk faclor levels
diminished with increasing age. Diferences in risk factors between sexes,
particularly in HDL cholesterol and smoking, explained nearly half of the

diference in CHD risk between men and women. Differences in serum total
chaolesterol level, blood pressure, body mass index, and diabetes prevalence
explained about one-third of the age-related increase in CHD risk among men and
50% 1o 60% among women.

CONCLUSIONS: Differences in major cardiovascular risk factors explained a
substantial part of the sex diference in CHD risk. An increase in risk factor

levels was associated with the age-related Increase in CHD incidence and
mortality in both sexes but to a larger extent in women.

Viewr RDF source

PMID: 10069784 [PubMed - indexed for MEDLINE]
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risk factor reference repository
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risk factor reference repository
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CARRE project is partly funded by the EC under the grant no. FP7-ICT-611140 .
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risk factor reference repository
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risk elements

7 CARRE Risk Entry Syster >+ = O x
& — O | E] entry.duth.carre-project.eu/risk_elements * | =
WO Ly L W LW e

@ Help =

Risk elements

Dashboard
Explore View...  Name * | UMLS Identifier ~ | Type ¥ | Medifiable status ~ | Observable il
CARRE elements “
h B dean C0478196 biomedical no death diagnosis
Risk Factors n death due to cardiovascular dise...  C0018790 biomedical no death diagnosis
Risk Evidences n depression C0368392 biomedical YES depression diagnosis
a diabetes CO0011849 biomedical no 2h glucose after oral glucose fole. ..
Rigk Elements
I n diabefic nephropathy Co0113381 biomedical no diabefic nephropathy diagnosis
Observables n diurefics C0012798 intervention yes diuretics administration
Citations n dyslipidemia C0494343 biomedical yes high-density lipoprotein cholester._.
a gasfric cardia cancer C0024623 biomedical no gastric cardia cancer diagnosis
Measurement Types
. ’ n gasiric non-cardia cancer C0024623 biomedical no gastric non-cardia cancer diagno. ..
Medical experts a heart failure G0018301 biomedical no heart failure diagnosis
Total ltems: 53 (Showing ltems: 10)
I« | 4 3 AL 10 items per page 21 - 30 of 53 items
=
0 CARRE Project @ 2015 CARRE project is partly funded by the EC under the grant no. FP7-ICT-611140. u
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observables

7 CARRE Risk Entry Syster >+ = O x
& — O | E] entry.duth.carre-project.eu/
WO Ly L W LW e

@ Help =
Observables
Dashboard
Explore View...  Name v | Type ~ | Measurement type il
CARRE elements “
- a body weight clinical, personal mass (Kg)
Risk Factors n cholelithiasis diagnosis clinical diagnosis (no, yes)
Risk Evidences n chronic kidney disease diagnosis clinical diagnosis (no, yes)
a chronic kidney disease diagnosis (5 levels) clinical diagnosis (5 levels)
Rigk Elements
n chronic kidney disease diagnosis (5 levels, sublevels) clinical diagnosis (5 levels, sublevels)
Observables I a chronic obstructive pulmonary disease diagnosis clinical diagnosis (no, yes)
Citations n colorectal cancer diagnosis clinical diagnosis (no, yes)
a conftrast agent administration clinical drug administration
Measurement Types
. ’ a death diagnosis clinical diagnosis (no, yes)
Medical experts a depression diagnosis clinical diagnosis (no, yes)
Total ltems: 91 (Showing ltems: 10)
| « |3 o [ w10 items per page 21-30 0f 91 items
—
0 CARRE Project @ 2015 CARRE project is partly funded by the EC under the grant no. FP7-ICT-611140. u
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experts

7 CARRE Risk Entry Syster >+
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|E] entry.duth.carre-project.eu/medical_experts

g gh~s

Coordinator DUTH Team

Ploumis Passadakis, MD, PhD Vievy profile

> Professor in Nep gy, School of Medicine,
Democritus University of Thrace (DUTH), Gree

» Director of Mephrology Clinic, University General
Hospital of Alexandroupoli, Greece

> Dean of Faculty of Health Sciences, Democritus
University of Thrace (DUTH), Greece

DUTH Team

Zydrune Visockiene, MD, PhD View profile

» Associate Professor of Endocrinology, Faculty of
Medicine, Vilnius University, Lithuania

> Head of Endocrinclogy Center, Vilnius University
Hospital Santariskiu Klinikos, Lithuania

VULSK Team

Kalliopi Pafili, MO View profile

> PhD Candidate, School of Medicine, Democritus
University of Thrace (DUTH), Greece

Coordinator DUTH Team

Laurynas Rimsevicius, MD, PhD Wiew profile

» Lecturer, Faculty of Medicine, Vilnius University,
Lithuania

» Head of Dialysis Unit, Vilnius University Hospital
Santariskiu Klinikes, Lithuania

VULSK Team

Stefanos Roumeliotis, MD View profile

» Resident in Nephrology, University General Hospital of
Alexandroupoli, Greece

» PhD Candidate, School of Medicine, Democritus
University of Thrace (DUTH), Greece

DUTH Team
Kostas Zagkas, MD Wiew profile

> Resident in Cardiclogy. University General Hespital of
Alexandroupoli, Greece

FP7 — ICT - 614440

*| =

Coordinator WVULSK Team

Damitris Papazoeglou, MD, PhD View profile

» Professor in Intemal Medicine (Diabetes), School of
Medicine, Democritus University of Thrace (DUTH),
Greece

DUTH Team

Gintare Juozalenaite, MD View profile

» Echocardiographer, Vilnius University Hospital
Santariskiu Klinikos, Lithuania

> Resident in Cardiology, Vilnius University Hospital
Santariskiu Klinikos, Lithuania

VULSK Team

Meringa Karvelyte, MD View profile

» Echocardiographer, Vilnius University Hospital
Santariskiu Klinikos, Lithuania
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i Apps @ ec [E] YnoBoh epyacy [ Xapropuidkio 23 Other bookmarks
i Apout . -
Medical Experts  «ea

Dashboard

200
Explore
CARRE elements <
Medical experls 150

125

100

Name: Dimitris Papazoglou, MD, PhD

50
Medical specialty Internal medicine specialist
25
Medical Positions:
» Professor in Internal Medicine (Diabetes), School of Medicine, Democritus University of - ] fr—
Thrace (DUTH), Greece Risk Faciors Risk Evidences Risk Ele Opservables Citations

More details: link B Ereeces [ reviewsa

Team: DUTH

-
P> carreE Projec
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> under the grant no
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CARRE FP7 — ICT - 614440 http://www.carre-project.eu


http://www.carre-project.eu/

evaluation scenarios and procedure

B explore the system
L login
& dashboard — browse and evaluate
& explore — visual exploration of the data
& study risk evidence — navigate and study risk evidences

L edit data — edit data and insert new evidence
B answer the evaluation survey

m discuss your comments and suggestions

ey
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