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CARRE

significant increase in the prevalence and incidence
of chronic disease

% of all chronic patients
present comorbidities

the chronic patient is mostly
an outpatient

Y needs to care for herself at home

& mainly away from
continuous professional care

& while trying to lead a normal life

Healthinf 2016, Rome, 23 Feb 2016

E. Kaldoudi



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

some numbers... i S

® 1/3 of adults (US 2008)
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% hypertension

diabetes = 8% of overall population =47

chronic kidney disease % 9-16% of overall population

44% of chronic kidney disease is due to diabetes
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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 healt@
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CARRE

Cardiorenal

comorbidity management
via empowerment and

shared informed decision

()
The Open
Democritus Univ. of Thrace University, UK
FP7-1CT-2013-611140 DUTH, GR ﬂ.
consortium: 6 partners from 4 EU countries “.' Tl
SAMGQI!:::ITKL)IMK;:;
coordinator: Eleni Kaldoudi (DUTH) Univ. of Bedfordshire, UK vilnius Univ. Hospital, LT
duration: Nov 2013 — Oct 2016 _——= =
budget: 3,210,470€ @
Industrial Research Institute
Kaunas Univ., LT for Automation & Measurements, PL

http://carre-project.eu/
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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
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personal health
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patient empowerment & @
decision support services
2

comorbidity model visualization ™
(generic and personalized) 2,

private data harvesting
- & interlinking
b
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risk factor as a central concept

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, www.carre-project.eu
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risk factor as a central concept

— : risk evidence
condition " disorder
source target
risk cfaluses., isan | | risk
is a value of ] element guein, element
genetic
biomedical /
type of risk

demographic element

. characterizes
behavioural Al

element

intervention

measures the

environmental

state of risk has has
e risk evidence
) source
o ratio
. b observable _ : :
observable Ao o 1 N risk ratio evidence source
1..N o
satisfies
obse e
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



CARRE risk factor ontology

under condition related
to observable x

condition

\IS avalue cy

disorder 1

conceptual model

risk association

P
_~Causes, or .

(as a risk factor)

source risk

target risk

compllcates or Is

state of risk
/ element

® 1..N
Has as Source observable
@ e
emironmental \
Has as Target L AL
risk element -
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b observable
risk evidence observable @

Has Observables

.

Has Evidence Source

Hag Measisrement

G. Gkotis, A. Third, CARRE D.2.4, 2014, www.carre-project.eu
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CARRE risk factor ontology
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CARRE Risk Factor ontology

Summary Classes Properties Notes Mappings Widgets

Details Metrics (2

ACRONYM CARRE We have not yet calculated metrics for this ontology.

VISIBILITY Public ..
OB (UL http://purl.bicontology.org/ontology/CARRE Visits  powniosd as csv
DESCRIPTION Clinical risk factors, evidence and observables 0

STATUS Beta 20

FORMAT OowWL

CONTACT Allan Third, allan.third®@open.ac.uk

HOME PAGE http://www.carre-project.eu 0
PUBLICATIONS PAGE

DOCUMENTATION PAGE

CATEGORIES Health

GROUPS

Reviews Add your review

No reviews available.

Submissions

SUBMISSION RELEASE DATE UPLOAD DATE DOWNLOADS

1=}

.2 (Parsed, Indexed, Metrics, Annotator] 09/30/2014 12/08/2014 OWL | CSV | RDF/XML | Diff

0.1 {Archived] 09/30/2014 12/08/2014 OWL | Diff

0.1 (Archived! 09/30/2014 09/30/2014 owL

CARRE ontology published in NCBO BioPortal
http://bioportal.bioontology.org/ontologies/CARRE

G. Gkotis, A. Third, CARRE D.2.4, 2014, www.carre-project.eu
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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
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some of the major related conditions

Acute kidney injury

Acute myocardial infarction
Age

Albuminuria

Anaemia

Angina pectoris

Asthma

Atrial fibrillation

Chronic kidney disease

Chronic obstructive
pulmonary disease

Cholelithiasis

Colorectal Cancer

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

Coronary and carotid
revascularisation

Death
Depression
Diabetes
Diabetic nephropathy
Drugs
Dyslipidemia
Family history
Heart Failure
Hyperkalemia
Hypertension
Hyperuricemia

Hypoglycaemia

Healthinf 2016, Rome, 23 Feb 2016

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

Ischemic heart disease
Ischemic stroke

Left ventricular hypertrophy
Obesity

Obstructive Sleep Apnoea
Myocardial infarction
Osteoarthritis

Pancreatic Cancer
Peripheral Arterial Disease
Physical activity

Smoking

E. Kaldoudi
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medical evidence aggregator
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Results Analysis Dictionary

The prevalence of (CKD) has now reached epidemic proportions and it is very likely that it will continue to rise with the
increasing prevalence of juvenile BiaHetes mellitus, Fjfpeitension and aging population. CKD is a risk factor for Faidiovasculandisease (GVD) and |
[EETaioVasclaraiseass can lead to CKD. It is also well known that patients with CKD have a higher risk of death from ¥l than of progressing to
ERGESTEEETEnalaiSaassE that requires renal replacement therapy. In patients with CKD, there is a higher mortality from sudden cardiac death and
congestive heart failure than B90NaEy artery disease, which is not the case in the general population. The high prevalence of congestive heart
failure in CKD is due to cardiac remodeling which progresses from concentric remodeling to concentric and eccentric hypertrophy, leading to left
ventricular hypertrophy with both systolic and diastolic dysfunction. Recent studies have suggested that, inpatients with|
common traditional risk factors for cardiovascular disease such as hypertension, hyperlipidemia and obesity may not be the main d
EAFAiVasEHlaEiseass. Among the various non-traditional EaFGiovaseulas risk factors present in patients with 1
abnormalities of CKD related mineral and bone disorder, which includes elevated fibroblast growth factor 23 (FGFZS) have heen one of the most
extensively studied. However, after many years of research, the debate over the exact pathways by which FGF23 may lead to increased E¥l still
continues. FGF23 may have both direct and indirect effects on the GEFGIOVASEUIAN system. Better understanding of the most relevant
pathophysiologic pathways for FGF23 may lead to therapeutic interventions against FafGiovascUlaraisease in patients with CKD.
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when 23<BMI<34

risk ratio=1.61

diabetes

when 25 < BMI <30 AND sex=female

@ 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 w

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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condition risk ratio evidence
— source 25
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Falics by | | ratic: valug l ‘ wonfidence inereal | ‘ adjustment for

93

0 unreviewed! 17 unreviewed!

Risk Factors Risk Evidences 5] Risk Elements 5] Observables ]

Citations ©

T
o CARRE Project © 2015 CARRE project is partly funded by the EC under the grant no. FP7-ICT-611140
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M CARRE Risk entry system
i About

Dashboard

Risk Factors

Risk Evidences

Risk Elements

Observables

Citations

Measurement Types

Medical experts

Risk factors

View Source ag

acute kidney disease

te kidney disease

anemia
anemia
atrial fibrillation
atrial fibrillation

beta-blockers

goooopogoop

cardiovascular events group 4

-

Total Items: 96 (Showing Items: 10)

|« <4 1 /10 P »| 10

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

v | Target

chronic kidney disease
death

ischemic heart disease
peripheral arterial disease
acute myocardial infarction
death

heart failure

ischemic stroke

diabetes

peripheral vascular disease

v | items per page

Association type

isanissue in
causes

is anissue in
is anissuein
isanissuein
is anissue in
isanissue in
is anissue in
is anissue in

is anissuein

Hello Guest, Login#)

1-10 of 96 items
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M CARRE Risk entry system Hello Guest, Logins)
i About .
Risk factors «sa«
Dashboard

ID: RF_1
Risk Factors

Risk Evidences
Source: acute kidney disease

Risk Elements
Target: chronic kidney disease

Observables

Association type: is an issue in
Citations

Entered by: Laurynas Rimsevicius
Measurement Types

Reviewed by: Stefanos Roumeliotis, Ploumis Passadakis
Medical experts

Related risk evidences

View Risk factor g v Observable condition v | Ratio value -~ =
acute kidney disease [is an issue in] chronic kidney disease acute kidney disease diagnosis = "yes' 8.8 -
acute kidney disease [is an issue in] chronic kidney disease acute kidney disease diagnosis = 'mild’ 2.0

acute kidney disease [is an issue in] chronic kidney disease acute kidney disease diagnosis = 'moderate’ | 3.3

2ute kidney disease [is an issue in] chronic kidney disease acute kidney disease diagnosis = 'severe’ 28.2

http://entry.carre-project.eu/
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M CARRE Risk entry system

i About

Dashboard

Risk Factors

Risk Evigences

Risk Elem

Observables

Citations

Measurement Types

Medical experts

Risk evidences esax

ID: RV_3

Risk factor: acute kidney disease [is an issue in] chronic
Kidney disease

Observable: acute Kidney disease diagnosis

Observable condition: acute kKidney disease diagnosis =
‘moderate’

Ratio type: hazard ratio

Ratio value: 3.3

Confidence Interval min: 1.7
Confidence Interval max: 6.2
Source: 22113526

Entered by: Stefanos Roumeliotis

Reviewed by: Ploumis Passadakis, Laurynas Rimsevicius

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

Hello Guest, Login®)

Article : 22113526 link to PubMed

1. Kidney Int. 2012 Mar;81(5):442-8. doi: 10.1038/ki.2011.379.
Epub 2011 Nov 23.

Chronic kidney disease after acute kidney injury: a systematic
review and
meta-analysis.

Coca SG(1), Singanamala S, Parikh CR.

Author information:

(1)Department of Internal Medicine, Yale University School of
Medicine, New

Haven, Connecticut, USA.

Acute Kidney injury may increase the risk for chronic kidney
disease and

end-stage renal disease. In an attempt to summarize the
literature and provide

more compelling evidence, we conducted a systematic review
comparing the risk for

CKD, ESRD, and death in patients with and without AKI. From
electronic databases,

web search engines, and bibliographies, 13 cohort studies were
selected,

evaluating long-term renal outcomes and non-renal outcomes in
patients with AKI.

The pooled incidence of CKD and ESRD were 25.8 per 100
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i About

Risk evidences

Dashboard

View Risk factor «g v Observable condition v | Ratio value @

Risk Factors

Risk Evidences
central obesity [is an issue in] acute myocardial inf... waist circumference >= 83 AND se... 1.4
Risk Elements central obesity [reduces] high-density lipoprotein c...  ( waist circumference < 102 AND w... 1.7

central obesity [reduces] high-density lipoprotein c...  waist circumference >= 102 AND s... 2.0

Observables

central obesity [reduces] high-density lipoprotein c...  ( waist circumference < 88 AND wa... 1.8
Clations central obesity [reduces] high-density lipoprotein c...  waist circumference >= 88 AND se... 2.6
Measurement Types chronic kidney disease [causes] cardiovascular ev... ( estimated glomerular filtration rate... 1.4

. chronic Kidney disease [causes] cardiovascular ev...  ( estimated glomerular filtration rate... 2.0
Medical experts

chronic kidney disease [causes] cardiovascular ev...  ( estimated glomerular filtration rate... 2.8

nic kidney disease [causes] cardiovascular ev... estimated glomerular filtration rate ... 3.4

aog

ic kidney disease [causes] death chronic kidney disease diagnosis (... 1.2

-
-

Total Items: 253 (Showing ltems: 10)

|« < 5 /26 P > 10 v items per page 41 - 50 of 253 items
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M CARRE Risk entry system
i About

Dashboard

Risk Factors

Risk Evidences

Risk Elements

Observables

Citations

Measurement Types

Medical experts

Risk evidences ¢sax

ID: RV_48

Risk factor: chronic kidney disease [causes] cardiovascular
events group 1

QObservable: chronic kidney disease diagnosis (5 levels,
sublevels), estimated glomerular filtration rate

Observable condition: ( estimated glomerular filtration rate <=
29 AND estimated glomerular filtration rate >= 15 ) OR
chronic kidney disease diagnosis (5 levels, sublevels) =
'staged’

Ratio type: hazard ratio
Ratio value: 2.8

Confidence Interval min: 2.6
Confidence Interval max: 2.9

Is adjusted for: age, sex, income, education, use or nonuse of
dialysis, the presence or absence of prior Ischemic heart
disease, prior chronic heart failure, prior ischemic stroke or
transient ischemic attack, prior peripheral arterial disease,
diabetes mellitus, hypertension, dyslipidemia, cancer, a
serum albumin level of 3.5 g per deciliter or less, dementia,
cirrhosis or chronic liver disease, chronic lung disease,
documented proteinuria, prior hospitalizations

http://entry.carre-project.eu/
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Article : 15385656 link to PubMed

1. N Engl J Med. 2004 Sep 23;351(13):1296-305.

Chronic kidney disease and the risks of death, cardiovascular
events, and
hospitalization.

Go AS(1), Chertow GM, Fan D, McCulloch CE, Hsu CY.

Author information:

(1)Division of Research, Kaiser Permanente of Northern
California, Oakland, CA

94612-2304, USA. alan.s.go@kp.org

Erratum in
N Engl J Med. 2008;18(4):4.

Comment in

N Engl J Med. 2005 Jan 13;352(2):199-200; author reply 199-
200.

ACP J Club. 2005 Mar-Apr;142(2):50-1.

N Engl J Med. 2004 Sep 23;351(13):1344-6.

N Engl J Med. 2005 Jan 13;352(2):199-200; author reply 199-
200.

BACKGROUND: End-stage renal disease substantially
increases the risks of death,
cardiovascular disease, and use of specialized health care, but
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Dashboard

Risk Factors

Risk Evidences

Risk Elements
Observables
Citations
Measurement Types

Medical experts

Risk evidences esax

ID: RV_48 4,

Risk factor: chrbni
events group 1

y disease [causes] cardiovascular

Observable: chronic kidney disease diagnosis (5 levels,
sublevels), estimated glomerular filtration rate

Observable condition: ( estimated glomerular filtration rate <=
29 AND estimated glomerular filtration rate >= 15 ) OR
chronic kidney disease diagnosis (5 levels, sublevels) =
'staged’

Ratio type: hazard ratio
Ratio value: 2.8

Confidence Interval min: 2.6
Confidence Interval max: 2.9

Is adjusted for: age, sex, income, education, use or nonuse of
dialysis, the presence or absence of prior Ischemic heart
disease, prior chronic heart failure, prior ischemic stroke or
transient ischemic attack, prior peripheral arterial disease,
diabetes mellitus, hypertension, dyslipidemia, cancer, a
serum albumin level of 3.5 g per deciliter or less, dementia,
cirrhosis or chronic liver disease, chronic lung disease,
documented proteinuria, prior hospitalizations

Article : 15385656 link to PubMed

1. N Engl J Med. 2004 Sep 23;351(13):1296-305.

Chronic kidney disease and the risks of death, cardiovascular
events, and
hospitalization.

Go AS(1), Chertow GM, Fan D, McCulloch CE, Hsu CY.

Author information:

(1)Division of Research, Kaiser Permanente of Northern
California, Oakland, CA

94612-2304, USA. alan.s.go@kp.org

Erratum in
N Engl J Med. 2008;18(4):4.

Comment in

N Engl J Med. 2005 Jan 13;352(2):199-200; author reply 199-
200.

ACP J Club. 2005 Mar-Apr;142(2):50-1.

N Engl J Med. 2004 Sep 23;351(13):1344-6.

N Engl J Med. 2005 Jan 13;352(2):199-200; author reply 198-
200.

BACKGROUND: End-stage renal disease substantially
increases the risks of death,
cardiovascular disease, and use of specialized health care, but
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Risk factor

chronic kidney disease [causes] cardiovascular events group 1 =

Observables

chronic kidney disease diagnesis (5 levels, sublevels)

estimated glomerular filtration rate
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(estimated glomerular filtration rate <= 29 AND estimated
glomerular filtration rate >= 15) OR chronic kidney disease diagnosis
(5 levels, sublevels) = stage4 | Show editor @
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Ratio Type Confidence Interval Maximum
Hazard ratio - 29

Evidence source

Chronic kidney disease and the risks of death, cardiovascular
events, and hospitalization

Go AS, Chertow GM, Fan D, McCulloch CE, Hsu CY

N Engl J Med

Adjusted for

age sex income education use or nonuse of dialysis

the presence or absence of prior ischemic heart disease

Pubmed Id

15385656

Article : 15385656 link to PubMed

1. N Engl J Med. 2004 Sep 23;351(13):1296-305.

Chronic kidney disease and the risks of death, cardiovascular
events, and
hospitalization.

Go A3(1), Chertow GM, Fan D, McCulloch CE, Hsu CY.

Author information:

(1)Division of Research, Kaiser Permanente of Northern
California, Oakland, CA

94612-2304, USA. alan.s.go@kp.org

Erratum in
N Engl J Med. 2008;18(4):4.

Comment in

N Engl J Med. 2005 Jan 13;352(2):199-200; author reply 199-
200.

ACP J Club. 2005 Mar-Apr;142(2):50-1.

N Engl J Med. 2004 Sep 23;351(13):1344-6.

N Engl J Med. 2005 Jan 13;352(2):199-200; author reply 199-
200.
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Vassilis Vargemezis, MD, PhD
View profile
Nephrologist

> Professor Emeritus in Nephrology,
School of Medicine, Democritus
University of Thrace (DUTH), Greece
> (Former) Director of Nephrology
Clinic, University General Hospital of
Alexandroupoli, Greece

Coordinator DUTH Team

Laurynas Rimsevicius, MD, PhD
View profile
Nephrologist

> Lecturer, Faculty of Medicine, Vilnius
University, Lithuania

> Head of Dialysis Unit, Vilnius
University Hospital Santariskiu Klinikos,
Lithuania

VULSK Team

Domantas Stundys, MD View profile

Surgeon

> Surgeon, Vilnius University Hospital
Santariskiu Klinikos, Lithuania

> Lecturer, Faculty of Medicine, Vilnius
University, Lithuania

Coordinator VULSK Team

Dimitris Papazoglou, MD, PhD
View profile

Internal medicine!

> Professor in Internal Medicine
(Diabetes), School of Medicine,
Democritus University of Thrace
(DUTH), Greece

DUTH Team

Hello Guest, Login#)

Ploumis Passadakis, MD, PhD
View profile
Nephrologist

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

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

> Director of Nephrology Clinic,
University General Hospital of
Alexandroupoli, Greece =~ DUTH Team

Zydrune Visockiene, MD, PhD
View profile
Endocrinologist

> Associate Professor of Endocrinology,
Facuity of Medicine, Vilnius University,
Lithuania

> Head of Endocrinology Center, Vilnius
University Hospital Santariskiu Klinikos,
Lithuania
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Medical experts

Name: Dimitris Papazoglou, MD, PhD

Medical specialty: Internal medicine specialist

Medical Positions:

> Professor in Internal Medicine (Diabetes), School of
Medicine, Democritus University of Thrace (DUTH), Greece

More details: link

Team: DUTH
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The CARRE risk entry system enables the medical experts in the
Med ical Experts € Back CARRE project to encode the risk factors between biological,
demographic, lifestyle and environmental elements and clinical
nutenames in acenrdance with avidence from the clinical literature.
) amentally on Linked Data
Risk Factors ° - 1e best use of these encoded
.. Nttp://entry.carre-project.eu/ =i
sEileniEress I ) g ntrol vocabularies (UMLS |
SNOMED, etc.) and the CARRE risk factor ontology; specifically,

they are encoded in the (standard) Resource Description
Framework (RDF) format.

i About

Dashboard

Risk Elements

Observables
The system has been developed as a client side web application
Citations that follows the Microservices architectural style and provides
native RDF support via the CARRE AP| and the CARRE SPARQL
Measurement Types Endpoint. Moreover custom form components have been

developed to reflect the structure of the CARRE risk factor
ontology, so that citations, observables, risk elements, risk
evidences and risk factors are automatically stored into the CARRE
RDF triple store. The CARRE risk entry system is implemented in
Name: Dimitris Papazoglou, MD, PhD HTMLS5, CSS and JavaScript using the AngularJS framework. The
system is open source and the source code is available at GitHub.
The system maintains referential integrity, so that if “diabetes” is
entered as a risk element entity, then a risk factor representing an
observed link between diabetes and hypertension will refer to the
existing diabetes risk element entity. Medical experts are supported
in the reuse of data already entered into the system by the user
interface, which allows existing relevant entities to be selected via
More details: link appropriate searchable lists wherever possible.

Medical experts

Medical specialty: Internal medicine specialist

Medical Positions:
> Professor in Internal Medicine (Diabetes), School of
Medicine, Democritus University of Thrace (DUTH), Greece

Team: DUTH Web development: Nick Portokallidis
Data cleansing: George Drosatos

Scientific supervision: Eleni Kaldoudi
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personal data aggregators (WP3)

B sensor aggregators
B medical data aggregators from personal health record
B manual entry system for personal medical data

B intention extraction form web searches

CARRE D.3..2 & D.3.3, 2015
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CARRE sensor innovation

B  multiparametric CARRE Weight Scale - body fluid
balance monitoring, other parameters

B ECG aggregator — atrial fibrillation detection

m CARRE Wristwatch — heart arrhytmia detection, ...
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Paliakaite B., Daukantas S., Sakalauskas A., Marozas V., "Estimation of pulse arrival time using impedance plethysmogram from body composition scales," in Sensors
Applications Symposium (SAS), 2015 IEEE, pp.1-4, 13-15 April 2015

Paliakaité B., Daukantas S., Marozas V., Assessment of Pulse Arrival Time for Arterial Stiffness Monitoring on Body Composition Scales, Computers in Biology and Medicine,
submitted to special issue: Self-monitoring systems for personalized health-care and lifestyle surveillance, 05/10/2015.

Petrenas, V. Marozas, L. S6rnmo, Low-complexity detection of atrial fibrillation in continuous long-term monitoring, Computers in Biology and Medicine, vol. 35, iss. 47, pp.
3365-3376, 2015.

Stankevicius et al. ,,Photoplethysmography based system for atrial fibrillation detection during hemodialysis“, submited to Medicon 2016
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decision support services

interlace personal data and
medical evidence for personalized
services to

" plan i
0 Aggregators

= monitor

= alert

= educate

Public data

Aggregators

CARRE Decision support
service webpage

This is CARRE Decision support service webpage for patient and medical expert. You
can create here your individual account and connect with personal database.
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System

RDF Private

Visualization interface
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DSS Outcomes

Patient Medical Expert

CARRE D.6.2 & D.6.3, 2016 (in progress)

——
! ,C ARRE Healthinf 2016, Rome, 23 Feb 2016 E. Kaldoudi



-—| €

educational aggregator
https://edu.carre-project.eu/

f el

/ @ hitpsi//edu.camre-project.c x.\ _

C' | & httpsy//edu.carre-project.eu 7 B =

s

[
@  Home  CARRE Devices T Q  drosatosgr

MedlinePLUS ¥ acute kidney disease

EpErE

/ P https://edu.came-projecte X \_

[(— = € | https://edu.carre-project.eu P B =

o Home CARRE Devices Q drosatosgr

Wikipedia v | acute kidney disease Q

18 results

Kidney Failure [ZE])

Healthy kidneys clean your blood by removing excess fluid, minerals, and wastes. T
and your blood healthy. ...

) Previous n 2 3 | ..  Next
Porphyria 396 resulis
Porphyrias are a group of genetic disorders caused by problems with how your bod
throughout the body, especially in _.. Renal failure m
blood. The two main forms are acute kidney injury. which is often reversible with adequate treatment, and chronic kidney disease. which is
Uripans Tract Infartinng 2 "
— &) (= | O o]
;TJ y 6 https://edu.carre-projecte X
€« > C https://edu.carre-project.eu 7 <2 B = |} known as Nephropathy, means damage to or disease of a kidney. Nephrosis is
Kid
L vof @ (2
rib
- b of biliary surgery. The syndrome was soon re-associated with advanced liver

A

Depth of Coverage : TR KK 3T Comprehensiveness - Rk ik Relevancy : Rk kKX

Accuracy | Rk Ak Educational level : Yk X373 walidity - ek

lure (ARF), is an abrupt loss of kidney function that develops within 7 days. Its
(D u.S. National Library of Medicine |i|
“ Trusted Health Information for You AboutMedlinePlus Site Map FAQs ContactUs
‘ Health Topics Drugs & Supplements Videos & Tools Espafiol ‘ CARRE D34, 2015
Home — Health Tepics — Kidney Failure
j,f" —
- Kidney Failure
Also called: End-stage renal disease, ESRD, Renal failure E )
CA E. Kaldoudi
To use the sharing features on this page, please enable JavaScript.
—



https://edu.carre-project.eu/

CARRE approach

weight
physical activity
blood pressure
glucose

personal health
information

evidence based
medical literature

PublfQed &

!

,&\Mednne'PTu's‘*

Trusted Health Information for You

( guantified
If
\ se

i 5@ ‘:‘3

~

aggregation

»% Educational
Q

 resources

medical evidence

Healthinf 2016, Rome, 23 Feb 2016

patient empowerment & i
decision support services e @

2
comorbidity model visualization ™
(generic and personalized) 2,

data harvesting
& interlinking

private

LOD

0 )

E. Kaldoudi


https://github.com/mbostock/d3/wiki/Gallery
https://github.com/mbostock/d3/wiki/Gallery

project site = innovation — breakthroughs

https://www.carre-project.eu/innovation/breakthroughs/

Scientific Publications
Presentations
Newsletters

Press

Let’s CARRE together!
Breakthroughs

For Patients
For Professionals
Contact

Login

Follow CARRE

@& @

https://www.carre-project.eu/innovation/

B-=s
)/ # Breakthroughs | CAR x \_
- C B https//www.carre-project.eu/innovation/breakthrougt Q 1 =
- =
o Project Innovation For Patients For Professionals Contact Login
Project any interesteda party.
PUBLICATIONS >
This page is dedicated to provide short descripti VLHNNEA roject outcomes as they are
HROUGHS
Publications becoming available during the course of project

s Medical Evidence Agaregator

CARRE Health Risk Assessment

» Educational Data Agareqgator

CARRE Ontologies .
: » Personal Aagreqators Integration

—— 4 )
+ Ehcatons sesoutces Ot CARRE Repositories

= Repository RESTful API

CARRE Aggregators

« PHR Aggrega » Risk Model SPARQL Endpoint

\_ J
CARRE Visualizations

e » |nteractive Visual Interface

CARRE Repositories

—

p
l ! CARRE

S

Healthinf 2016, Rome, 23 Feb 2016 E. Kaldoudi


https://www.carre-project.eu/innovation/breakthroughs/

public RDF SPARQL endpoint

E— B--o
7 Breakthroughs | CA

x | [4 Virtuoso SPARQL Qui x "-‘_\
8 =

€« = C |[J carrekmiopen.acuk:88

About| Namespace Prefixes | Inference rules | [SPARGL
Default Data Set Name (Graph IRI)
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select distinct ?Concept where {[] a ?Concept} LIMIT 188
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Options: ¥ Stiict checking of void variables
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Copyright & 2015 OpenLink Software
Virtuoso version 06.01.3127 on Linux (x86_64-unknown-linux-gnu), Single Server Edition

a SPARQL query to retrieve RDF
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i CARRE_RESTful_...zip ” X Show all downloads.. *

A. Third et al, CARRE D.4.1 & D.4.2, 2015
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"Angina is chest pain or discomfort you feel when there is not enough
heart muscle needs the oxygen that the blood carries. Angina may fee

chest. It may feel like indigestion. You may also feel pain in your shoi
a symptom of coronary artery disease (CAD), the most common heart
substance called plaque builds up in the arteries that supply blood to t
three tvpes of angina:Stable angina is the most common type. It happe

E. Kaldoudi
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(2]
f

(2]
i

(2]
i

2]
f

(2]
i

(=308 /riskEvidencePublications

+ CARRE_RESTful_...Zip

x\\_:

= \ TheOpenUniversi‘ty[GB]|h‘ttpslffcarr’e.kmi.OpeI‘I‘aC.UL* E =

‘ api_key

/measurementManufacturer
/measurementsList
/dailyMeasurement
/periodicMeasurement
/userProfile

fuserManufacturer

/authenticate
Jical.ics
JicalToken.ics

/instances

¥ Show all downloads... %

[@ Swagger Ul
€« =

(] ‘ The Open University [GE]\https:/’/carre.kmi.open.ac‘ukjws/ap\'/spec‘html

swagger

hitps://carre.kmi.open.ac.ukiws/api/spec/_fresource_listjson

spec : CARRE web services API
vy

Implementation Notes
This is the simplest implementation possible. A SPARQL query is passed to the Virtuoso server and results are returned directly to the client.
None

Show/Hide = List Operations = Expand Operations | Raw

Response Class
Model | Model Schema
String in the desired format. JSON (default), XML. TURTLE. N3, RDF

Response Content Type | application/json ¥

Parameters

Parameter Value Description Parameter Type Data Type

sparql |tre(|uirecl] ‘ SPARQL statement to be query String
passed to the RDF repository.

token | ‘ Authentication token query String

Error Status Codes

HTTP Status Code Reason

201 Executed.

Invalid input

/deleteUser

Implementation Notes
Method for deleting a user
None -

* Show all downloads... %

‘ 1. CARRE_RESTful_...zip ‘

P

¥ CARRE
S

A. Third et al, CARRE D.4.1 & D.4.2, 2015

Healthinf 2016, Rome, 23 Feb 2016
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evaluation framework & plan*

CARRE system Human perspectives Context and
functions Experts Patients Admins Environment
changes to
aggregators and working conditions | new skills, and
Structure | 2999 ° g conct
interfaces functioning | and practices; new | abilities
skills, & abilities
. . induced changes Induced changes in
service operation . .
Process . in function and self-management &
correct & valid . . . .
satisfaction satisfaction
improving potential to
Outcome se.rvice usable and effectiveness perceived_quality of spe.cific improve the heglth
reliable care and life clinical status and quality
parameters of life

* based on the model proposed by Cornford, T., Doukidis, G.I., and Forster, D., Int. J. Manag. Science,

1: component testing

| comgy

' : CARRE

2: service testing & understanding

3: service evaluation

Healthinf 2016, Rome, 23 Feb 2016

22(5), 491-504, 1994
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|
study population
for each pilot site

eva I u a t i O n (total = 160 patients)

» |
group 1 I group 2
patients at risk patients with
of heart or renal disease heart or renal disease

(80 patients) (80 patients)

B 2 center

randomized control trial CARRE control CARRE control
intervention group intervention group
(40 patients) (40 patients) (40 patients) (40 patients)

B primary objectives

— increase health literacy

N . .

5 — increase level of patient empowerment (SUSTAINS instrument)

S

S — improve quality of life (SF-36 instrument

< P G y ( ) (biomarkers &
— reduce personal risk for cardiorenal disease and comorbidities disease prevalence)

~ = improve or prevent disease progression (clinical & laboratory parameters)

(@) . . . .

T — improve lifestyle habits (sensor readings)

o

§ — limit no. or dose of necessary drugs (dose of essential drugs)

— assess intervention acceptability

CARRE D.7.4, 2016 (in progress)
——

' ’C ARRE Healthinf 2016, Rome, 23 Feb 2016 E. Kaldoudi



EU FP7-I1CT-2013-611140
3.2M, 2013-2016
DUTH, OU, BED, VULSK, KTU, PIAP

- why?

cardiorenal disease

chronic, common, dangerous,
expensive, with many causing
factors and complex progression

—
' ,___CARRE

for the patient

Personalized patient empowerment and shared decision
support for cardiorenal disease and co\morbidities

for the medical expert

how?
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for cardiorenal disease and comorbidities _
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