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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@

ey
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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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what? CARRE

EU FP7-1CT-2013-611140
3.2M, 2013-2016
DUTH, OU, BED, VULSK, KTU, PIAP

- why? - .
y cardiorenal disease
chronic, common, dangerous,
expensive, with many causing
factors and complex progression

for the patient
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CARRE approach
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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
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e ‘@ http://bioportal bioontology.org/ontologies/CARRE

O BioPortal Browse  Search  Mappings Recommender

CARRE Risk Factor ontology
Classes Properties Notes Mappings Widgets
ceptual model

Summary
Details Metrics (=
ACRONYM CARRE We have not yet calculated metrics for this ontology.
VISIBILITY Public
Visits Download as CSV
BIOPORTAL PURL http: / /purl.bioontology.org/ontology/ CARRE U
P
S . € L or i
DESCRIPTION Clinical risk factors, evidence and observables 30 »\/C;m;iucs;:;;”;\ | targetrisk
~ in.— element
~an issue in -
STATUS Beta 20 S
FORMAT owL /
10 A —
CONTACT Allan Third, allan.third@open.ac.uk . I\ 1JH\>_
\
HOME PAGE http: / /www.carre-project.eu 0 / } \
P22 IFIIITIITITIIIITIITLOL N
PUBLICATIONS PAGE ???5‘????5?55???5‘?? /|
DOCUMENTATION PAGE L8P FTIFSTTFIF0LES TP F /o
|
CATEGORIES Health / / _—
i
GROUPS f
| A\ has
| has risk \ewdence
s ; ratio source
Reviews Add your review { \
\
. . \
No reviews available. l*\ 4
sk ratio evidence
P source
Submissions S,
\ ~has
SUBMISSION RELEASE DATE UPLOAD DATE DOWNLOADS | has \‘\\
\L h'd
0.2 (Parsed, Indexed, Metrics, Annotator 09/30/2014 12/08/2014 OWL | CSV | RDF/XML | Diff onfidence interval ‘ ‘ adjustmentfor ‘
0.1 (Archived) 09/30/2014 12/08/2014 OWL | Diff
0.1 {(Archivad) 09/30/2014 09/30/2014 owL
(V]

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



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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medical evidence aggregator

https://www.carre-project.eu/innovation/medical-evidence-aggregator/

€ - C [)176.58.103.20:8080/mha/
oe. Pubmed [=] xeywords: sudden cardiac death CKD
Results Analysis Dictionary
Refine Search: [clear]
flag

Summary * Year + $
+ Fibroblast Growth Factor 23 and Sudden Versus Non-sudden Cardiac Death: The Cardiovascular 2015 Jan E
Health Study. 5
Deo R;Katz R;de Boer IH;Sotoodehnia N;Kestenbaum B;Mukamal KJ;Chonchol M;Sarnak
MJ;Siscovick D;Shlipak MG;Ix JH
+ [FGF23 and the heart]. 2014 E
Ezumba [;Quarles LD;Kovesdy CP Nov-Dec
+ [Cardiac magnetic resonance and uremic cardiomyopathy]. 2014 E
Di Lullo L;Gorini A;Rivera R;De Pascalis A;Bellasi A;Russo D;Barbera V;Ronco C;Balducci Nov-Dec
A;Santoboni A
+ The interplay between CKD, sudden cardiac death, and ventricular arrhythmias. 2014 Nov E
Pun PH
<+ Why do young people with chronic kidney disease die early? 2014 Nov E
Kumar S;Bogle R;Banerjee D 6
+ Chronic kidney disease and cardiovascular complications. 2014 Oct
Di Lullo L;House A;Gorini A;Santoboni A;Russo D;Ronco C 25
+ Increased concentration of circulating angiogenesis and nitric oxide inhibitors induces 2014 Sep
endothelial to mesenchymal transition and myocard...
Charytan DM;Padera R;Helfand AM;Zeisberg M;Xu X;Liu X;Himmelfarb J;Cinelli A;Kalluri
R;Zeisherg EM

l L intro.pdf ﬂ L talksRLpdf g 3 II downlo

E. Liu, et al. CARRE D.3.4, 2015
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medical evidence aggregator

https://www.carre-project.eu/innovation/medical-evidence-aggregator/

a ) My Health Ay x
&«
Pubmed ords: Sudden cardiac death CKD
Results Analysis  Dictionary [ Hui Wei - Ou: x ¥ @) CoNLL-2005 ' %/ [ My Health Av x al [ My Health Av x ¥ [] My Health Av x
' € - C [}176.58.103.20:8080/mha/ gy =
Refine Search: [clear]
Results Analysis Dictionary —
Summary %
+ Fibroblast Growth Factor 23 and Sudden Versus Non-sudden Cardiac Death: The Car The prevalence of (CKD) has now reached epidemic proportions and it is very likely that it will continue to rise with the
Health Study. increasing prevalence of juvenile BiaHetes mellitus, Fjfpeitension and aging population. CKD is a risk factor for Faidiovasculandisease (GVD) and |
Deo R;Katz R;de Boer IH;Sotoodehnia N;Kestenhaum B;Mukamal KJ;Chgnchol M;Sarna [AFAISVASCUIATEISeass 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 |
M]'Siscow'ck D'Shlip ak MG:Ix IH ERGStEEETenaldiseass that requires renal replacement therapy. In patients with CKD, there is a higher mortality from sudden cardiac death and 1=
B s g
congestive heart failure than B90NaEy artery disease, which is not the case in the general population. The high prevalence of congestive heart
+ [PGF23 and the heart]. failure in CKD is due to cardiac remodeling which progresses from concentric remodeling to concentric and eccenmc hypertrophy, leading to ]eft
Ezumba I;Quarles LD;Kovesdy CP ith both systolic and diastolic dysfunction. RECentstudies :
+ [Cardiac magnetic resonance and uremic cardiomyopathy]. T R __k o e |
s ; B AT 5 S e e 5 . A —. ong the various non-tradition: risk factors present in patients with g L=
E}SLUHOhL,GPEHI ARivera R;De Pascalis A'Beu351 ARusso D;Barbera V;Ronco C’Balducm abnormalities of CKD related mineral and bone disorder, which includes elevated fibroblast growth factor 23 (FGFZS) have heen one ofthe most
;5antoboni extensively studied. However, after many years of research, the debate over the exact pathways by which FGF23 may lead to increased E¥l still
+ The interplay between CKD, sudden cardiac death, and ventricular arrhythmias. continues. FGF23 may have both direct and indirect effects on the FEFGIGRASEUIAR system. Better understanding of the most relevant
Pun PH pathophysiologic pathways for FGF23 may lead to therapeutic interventions against FafGiovascUlaraisease in patients with CKD.
4+ Why do young people with chronic kidney disease die early? KeywordTags
Kumar S;Bogle R;Banerjee D [patients withTag
+ Chronic kidney disease and cardiovascular complications. NumberFactor
Di Lullo L;House A;Gorini A;Santoboni A;Russo D;Ronco C [~/NumberTag[[PercentTagDecimalTag
+ Increased concentration of circulating angiogenesis and nitric oxide inhibitors indu SR
endothelial to mesenchymal transition and myocard... [TICA_NewRisKLinkTagy[CA Positivestr §/CA_NegativeStrongLinkTag) EAINSEaBVEWEaKERKIAS
Charytan DM;Padera R;Helfand AM;Zeisherg M;Xu X;Liu X;Himmelfarb J;Cinelli A;Kallu| [[CA_PositiveWeakLinkTag
R;Zeisherg EM HotmapTags
o < 1 < [HM_PositiveStrongLinkTag M_PositiveWeakLinkTag[[GeneTag [HM_ NegativeStrongLinkTagTumorTag
1 intro.pdf '1 talkSRL.pdf
| knowledges extracted
1. Strong Prove
2. Normal Association
. 3. Weak Prove
E. Liu, et al. CARRE D.3.4, 2015 . Prove )
N} Ao

| L intropdf ‘ L talkSRLpdf i # Show all downloads.. %
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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

D i
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risk factor reference repository

: B o x |
» CARRERisk Entry S x

€ C O @ https;//entry.duth.carre-project.eu o
pps M ec [E) Ynopoh epyact [ Xaproguldkio

fﬁ Other bookmarks

M CARRE Risk entry system Hello Guest, Login#)

i About
Dashboard
Dashboard
Expl 300
Explore
Risk Factor 275

CARRE elements §

source risk Caumes, of target risk 250
Medical experts element wml:l:om Pl
] 7 225
R 200
150
125
has 100
has risk evidence
rato \source
observable 5
B observable |’ 1
iti 50
conditions risk ratio evidence
source | %
satisfies [ e 25
observablo
condition has has
Risk Factors Risk Evidences Risk Elements Opservables Citations
ravotype | [ ratovame | [ contisence merva | [ adustment for

96 ¥ 91
0 unreviewed! 0 unreviewed! 17 unreviewed!
Risk Factors o ‘ Risk Evidences © Risk Elements > Observables ©

Citations ©

)
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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

P =
/A CARRERisk Entry 5. x \'
& c O | @ https)//entry.duth.care-project.eu/explore ﬁl [ -
# Apps @ ec [E]) YnoPoM epyaot [} Xaptoguhdkio (3 Other bookmarks
i About

Explore
Dashboard

Graph search by risk elements Visualization type
Explore
CARRE elements

Medical experts

Sankey araph
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risk factor reference repository

1
. ; B o x
 CARRE Risk Entry S x
€& > C () @ https//entry.duth.carre-projecteu/explore “« B
i Apps M ec [E) Ynopohr epyact [ Xaprogurdkio (23 Other bookmarks
i About =
Explore
Dashboard
Graph search by risk elements Visualization type
Explore
Medical experts Reset D Examples~ W Recommend

O¥®

o
<

ectal cary Y diabetes
cholelithiasis

0o?

CARRE Project © 2015

CARRE project is partly funded by the EC under the grant no. FP7-ICT-611140 .

) .
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risk factor reference repository

A CARRE Risk Entry S x
€ > C O 8 hps

- o X
entry.duth.carre-project.eu/explore ﬁ
i Apps @ ec [E) Ynopohr epyact [ Xaprogurdkio (23 Other bookmarks
i About =
Explore
Jashboard
= Graph search by risk elements
Explore

() NN, 7ciericsion ) NN heertive ot (NG
R oysipiceia NN INRRONNES) (BRG] hypooyceenia  [GHEGaMS X

Visualization type

Network graph

options~ | = || # || &

>

—wanmsuen-
‘ T colorectal cancer

ischemic heart dissase family history

diuretics

bet

CARRE project is partly fu

inded by the EC under the grant no. FP7-ICT-611140 -
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risk factor reference repositor

- [m] X
A CARRE Risk Entry 5 x
< c Q @ https://entry.duth.came-project.eu/medical_experts/MD. i E
i Apps @ ec [E] YmoPohn gpyaoy. [0 Xaprogpuidkio

(3 Other bookmarks

Medical Experts «eau 5

i About

Dashboard

200

Explore
CARRE elements .
Medical experts 150
25
100

Mame: Dimitris Papazeglou, MD, PhD

50
Medical specialty” Intermnal medicine specialist
25
Medical Positions
» Professor in Intemal Medicine (Diabetes), School of Medicine, Democritus University of i | | —

Thrace (DUTH), Greece

Risk Factors Risk Evidences Risk Ele 5 Observables Citations

More details. link B erecceo [ Reviewso

Team: DUTH

artly funded by the EC under the grant no. FPT-ICT-611140 .
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CARRE approach
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https://github.com/mbostock/d3/wiki/Gallery
https://github.com/mbostock/d3/wiki/Gallery

personal data aggregators

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

oy
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aggregator integration
https://carre.kmi.open.ac.uk/devices/

== O X
b G - Hor x
€« C' A | The Open University [GB]| https://carre.kmi.open.ac.uk/devices/ e B =
. Kmi i @ CARRE + 2
educationalAggregator
now Dashbo:
!

*******

P V MEDISANA’
MISFIT @

{Y

= C.aoole Google maps

CARRE D.3..2 & D.3.3, 2015
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public RDF SPARQL endpoint

I -
# Breakthroughs | CAR' x / [ Virtuoso SPARQL Qui x

)/sparq = #A =

€ - C |[J carrekmiopen.acuk:88

About| Namespace Prefixes | Inference rules | [SPARGL
Default Data Set Name (Graph IRI)
http:/{carre.kmi.open.ac.uk/public

Query Text
select distinct ?Concept where {[] a ?Concept} LIMIT 188

Default Data Set Name (Graph IRI)
http://carre.kmi.open.ac.uk/public|

y, Query Text
Sponging: select * where {
Use only local data (including data retrieved before), but do not retrieve more v ?s a <http ://carre.kmi. open.ac. uk/ontology/educational . owl#object> .
Results Format: HTML M ?s ?p %0 .
Execution timeout: 0 milliseconds (values less than 1000 are ignored) } LIMIT 100
Options: ¥ Stiict checking of void variables

(The result can only be sent back to browser, not saved on the server, see details)
Run Query || Reset

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
triples about educational objects

i CARRE_RESTful_...zip ” X Show all downloads.. *

A. Third et al, CARRE D.4.1 & D.4.2, 2015
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triples about educational objects

7a19-4897-9d7c-cfc69bd16140

http://carre kmi.open.ac.uk/beta/educational/dcb53878-
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I

http://en.wikipedia.org/wiki/Metabolic_syndrome

http://carre kmi.open.ac.uk/beta/educational/dcb53878-
7a19-4897-9d7c-cfc69bd 16140

hifp://carre kmi.open.ac.uk/ontology/educational.owl#title

"Metabolic syndrome"A<http://fwww.w3.0rg/2001/XMLSchema##stri

http://carre kmi.open.ac.uk/beta/educational/dcb53878-

7a19-4897-9d7c-cfc69bd16140
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7a19-4897-9d7c-cfc69bd16140
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I

"tissue, ultimately promoting visceral adiposity, insulin resistance, dy:
effects on the bone, causing &quot;low turnover&quot;"AM<http://fww
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I
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h

AN

://carre kmi.open.ac.uk/ontology/educational .owl#websource

"wikipedia"AM<http:/fwww.w3.0rg/2001/XMLSchema#string>

http://carre.kmi.open.ac.uk/beta/educational/bedcdc16-
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http://www.w3.org/1999/02/22-rdf-syntax-ns#type

http://carre kmi.open.ac.uk/ontology/educational .owl#object

http://carre.kmi.open.ac.uk/beta/educational/bedcdc16-
ad7e-4052-bf69-156dfd60e136

http://carre.kmi.open.ac.uk/ontology/educational .owl#url

http://www.nlm.nih.gov/medlineplus/angina.html
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2015-03-03

http://carre. kmi.open.ac.uk/beta/educational/bedc4cl6- |, ..

—
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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

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

[ Swagger Ul x\—\

[3 Swagger Ul X

€« => C he Open University [GB] | https://carre.kmi.open.ac.uk/ws/api/spec.html
Swagger hitps:ifcarre.kmi.open.ac.ukiws/api/spec/_/resource_list json Explore

€& = C | The Open University [GB] https:/,’carre.kmi.open‘ac.ulﬂﬁ‘ E =

‘ PLKey | spec: CARRE web services API Show/Hide | List Operations Expand Operations | Raw
spec : CARRE web services API /query
Show/Hide = List Operations = Expand Operations = Raw Implementation Notes
fquery This is the simplest implementation possible. A SPARQL query is passed to the Virtuoso server and results are returned directly to the client.
None

/deleteUser
Response Class

ET /measurement Model | Model Schema
String in the desired format. JSON (default), XML. TURTLE. N3, RDF
38 /measurementManufacturer
B Response Content Type | application/json ¥
(€38 /measurementsList
Parameters
GET fdailyMeasurement Parameter Value Description Parameter Type Data Type
sparql |tre(|uirecl] ‘ SPARQL statement to be_ query String
(2@l /periodicMeasurement passed to the RDF repository.
token | ‘ Authentication token query String
(eS8l /userProfile
Error Status Codes
JuserManufacturer HTTP Status Code Reason
201 Executed.

/authenticate

(2]
i

Invalid input

Jical.ics

[2]

JicalToken.ics

2]
f

/deleteUser

Implementation Notes
Method for deleting a user
- None -

/instances

(2]
i

(=308 /riskEvidencePublications

3 CARRE RESTful_...zip | ¥ Show all downloads.., * \ 1. CARRE_RESTful_...zip 'l * Show all downloads... *

A. Third et al, CARRE D.4.1 & D.4.2, 2015
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visual analytics for the patient

HDX‘

) CARRE System x )/ /) CARRE System x \
< C (& httpsy//visual duth.carre-project.eu T Q| [ o)
# Apps M ec [E) YnoBohd epyaot  [) Xoproguldkio (3 Other bookmarks

L~
o> Dashboard @  Heathiines®  Calendar © Health diagram ®@  Tools / = a- @ carreuser03s £~

- i.‘ . -

SeX male age (years) 52 years high-density lipoprotei i -
smoking status ex-smoker ; . .
Physical activity I Lighycerides. SEum. ConCentialion s,
physical activity (distance) 2.44 Km physical activity (steps) 3361 counts )

physical activity Tow -_DEI.E hlocker m{.
BonyjRerics statins >
body height 178.0 cm waist circumference 105.0 cm

body weight 88.6 K body mass index K::ngz —
body fat 292% CHOIEUNIASS =, oy
Blood pressure o COIOIECIAL CANCEL = gy

QAsMC CArdia CANCET =
gasiric non-cardia CANCET

blood | once per day g). ———-———____________‘____ SHCOATTIS
2016-10-24 00:00 pancrealic CAncer s,

Non speaal recommendations about Dﬂ)‘sﬁ| admty. Please walk DI'II}‘ as Iong as you feel comfortable. heart faill
2016-10-24 00:00 3N

Call your doctor and reduce salt intake. I stroke >
2016-10-22 00:00 .
— -
l periph | arteral disease {.

- albusmiawis

CARRE project is co-funded by the
European Commission under the grant no
FPT-ICT-611140. CARRE Project ©2013 - 2016
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the patient
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/) CARRE System
&« C (Y & https//visual.duth.carre-project.eu L+ g
i Apps @ ec [E] YnoBoMr epyact [ Xapropuhdxio (23 Other bookmarks
— "
0> Dashboard @ fealthlines®  Calendar® {ealth 0} Tools /& « ] ]
CARRE calendar
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01 02 ==\ \ / 7 o
\ /
\ ~ /
5 N 60 7
55 b]
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~ -~
S 50 10 =
~ —
10 11 12 13 14 15 16 o —
l 8 = 45 15 - 6
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1y 1y 1\ L A /’ ~\
167, 5 v N8
‘Measure blood pressure once per day (morning). 7 o 3 - N
24 25 26 27 28 7/ / 2 \\
Monitor your blood pressure once per day: take the blood pressure , \
measurement 1w the mormung before eating or taking any medications. Blood 14 / / | | I \ \ \ \ 10
pressure i1s measured i a quiet room. n the seated position. back and arm
31 “supported. after 5 min of rest and with two measurements per occasion taken 12

CARRE D.5.3, 2016

1-2 nun apart. Avoid food. caffeine. tobacco and alcohol for 30 minutes
before taking a measurement REMEMBER! If your blood pressure 1s 2180
mmHg (systolic) or =110 mmHg (diastolic), and remams so high after
repeated measurement performed within 1-3 min — please call to Emergency

Medical Service Center




decision support services

interlace personal data and
medical evidence for personalized
services to

= plan
=" monitor
= alert
= educate

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.

——
l ! CARRE

Personal
data
Aggregators

Public data
Aggregators

FP7 — ICT - 614440

Decision Support
System

RDF Private

Visualization interface

h 4
Restful
AP

. 4

DSS Outcomes

Patient Medical Expert
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educational aggregator
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s

[
@  Home  CARRE Devices T Q  drosatosgr

/ # https://edu.came-project = K\_

EpErE

MedlinePLUS ¥ acute kidney disease

[(— - €' | @ https://edu.carre-project.eu

7 H =

./“
o Home CARRE Devices
18 results

Kidney Failure [ZE])

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

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 ‘," 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
- 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 =

Wikipedia v | acute kidney disease Q

CIIIIT Q. crosatosgr

Previous n 2 3 Next

arch MedlinePlus ﬂ |:|

About MedlinePlus Site Map FAQs ContactUs

r&\ MedlinePlus

Trusted Health Information for You

‘ Health Topics Drugs & Supplements Videos & Tools Espafiol ‘

Home — Health Tepics — Kidney Failure

Kidney Failure

Also called: End-stage renal disease, ESRD, Renal failure E
C; To use the sharing features on this page, please enable JavaScript.
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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

FP7 — ICT - 614440

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)
——
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