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SETTING THE MULTIMORBIDITY SCENE &% cacLoup

People living with multimorbidity:

are at greater risk of negative outcomes such as increased
mortality, lower quality of life, and greater use of healthcare
services, including unplanned admission to care settings.

face challenges in navigating the health and care system and
managing their health and are generally less satisfied with
the care they receive.

experience too much emphasis on their conditions, and not
enough emphasis on how these conditions affect them.

see little attention on the wider determinants of health and

how these impact on their lives and outcomes.
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MULTI-MORBIDITY IN THE CONTEXT OF C3-CLOUD

» Accumulation of multiple chronic conditions, termed multi-morbidity, including a growing number of
functional and cognitive impairment

» Currently, around 50 million European citizens suffer from two or more chronic conditions

* More than 50% of all older people have at least 3 chronic conditions, and a significant proportion has 5 or more.

» Multimorbidity is also relating to newly observed trends of older people in the EU, as being identified as
more likely than average to be obese

» Multimorbidity can also refer to:

disability
acute conditions

or more severe conditions that are more sudden in onset than chronic diseases, eg a cancer diagnosis

have increased vulnerability or decreasing resilience to seemingly cope with minor health events, e.g. infection or medication

changes

» multidimensional view, taking into account social and environmental as well as physical and psychological
factors
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CHALLENGES OF MULTI-MORBIDITY

m

Clinicians’ knowledge is insufficient for
assessment of multimorbidity —
particularly in terms of care and
support planning.

The current model of health and
‘traditional way of doing things’ acts as a
barrier to client and family participation

and involvement in shared decision-
making.

Much of the health and
care system and
workforce is designed to
respond to a single
disease rather than
multiple ones

Movement towards self-
management and social
prescribing for
achievement of medium
to long term outcomes is
inhibited by single
disease focus.
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OUR QUEST:
THE HEALTH AND CARE STORY OF SVEN
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Sven is treated for 1) hypertension, 2) type Il
diabetes, 3) kidney failure
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Sven and Lisa
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<"y Sven is cared for by a team of clinicia
t\\ﬁ spread out in different locations

N

4 N\ )
Dr. Anna Svensson Martina LC
(GP) (Community Nurse)
\ J\
4 N\ )
Erik Larsson Anders Blom
(Diabetes Nurse) (Nephrologist)
\_ J \L J
4 N [ Hel MM )
Stina Ek elene VIVl
Nutritionist (Nurse specialist
(Nutritionist) JL nephrology) ) /
— —

C3-CLOUD



THE HEALTH AND CARE STORY OF SVEN @®cacLoup

n and Lisa
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Specific
Challenges

Clinical guidelines are
single disease centred;
hence fall short for multi-
morbidity

Poly-pharmacy in elderly
incrementally leads to
more co-morbidities and
medications

Managing multi-morbidity
w/o informed involvement
of all stakeholders results
in specialty silos and
fragmented care

Patients and their informal
care givers often do not
have a voice in their own

care

Evidence base is biased
towards patients with
single diseases

Existing organisational
models and care pathways
are inadequate for
integrated care delivery to
multi-morbid elderly

" Enable personalised care [

plan development for
multi-morbid patients by
systematically reconciling

- Enable MDT members to D
collaboratively manage
integrated care plans, and
support them to provide
C best possible care 4

" Prevent the fall of the

patient into the cracks
between the silos of care

Ensure active participation
of patients/informal carers

the existing health care,
social care, homecare
. information systems

- . . .
Identify best practices in

caring for multi-morbid
patients across several sites )

Develop new organisational
models and care pathways

< clinical guidelines 4

. Seamlessly integrate with

for integrated care delivery A

C3-Cloud Results

Developing the
Personalised Care Plan

. Development Environment |

Developing the
Coordinated Care and Cure
Delivery Platform to be

‘_used by the MDT members -

Developing Clinical

| Decision Support Modules

for risk stratification, rec-
ommendation reconciliat-
ion, poly-pharmacy man.,

 goal setting/monitoring

Developing the Patient
Empowerment Platform to
increase involvement and

adherence of patients

C3-Cloud integrated care
approach and supporting
bundle of ICT components
as an end-to-end solution
for integrated care delivery

Open source
interoperability solutions,
Decision Support Modules

to facilitate integrated
care solutions in Europe

C3-Cloud approach and
pilot application validated
across 3 European regions

with diverse health
systems and underlying
infrastructures

Developing technical,
semantic, privacy/security
interoperability solutions
to seamlessly integrate

' with existing inf. systems

Exploration of new
patient pathways and
organisational change

models for improved
coordination of care
services

N

Evidence published as
optimised multi-morbidity
care pathways and
organisational models
based on qualitative and
quantitative assessment
of the pilot applications

An innovative large-scale

impact modelling tool for

industrial exploitation and
large scale roll out

. user-friendly interfaces

" Improved online and F2F

cooperation among formal

and informal care giversin
an informed manner

o . ™
[ Increased informed \

participation of patients
and informal care givers in
care management through

/
o

" Improved health outcomes |
and quality of life of multi-
morbid elderly

Care efficiency gains
through effective resource
utilisation

Strengthened evidence
base of multi-morbidity

care pathways

™,

{ Strengthened European\
industrial position via
marketing C3-Cloud
solutions by i) leading C3-
Cloud industrial partners,
ii) C3-Cloud Vendor

Forum to be established,
*_and iii) public community

C3-Cloud
Journey
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CARE PLAN AT THE HEART OF C3-CLOUD

C3-CLOUD

George Best

Patient

Age:84(22 Jun1

Gender: male

@emailprovider.com

Phone: (178) 9111111

Address: 1 The Street A Town
GB AA11 2AA (home)

| Summary

Patient Data

ﬁ Home "? My Patients E Schedule Q Messages 43
Penicillins with extended spectrum Rusl ¢ Mar 199
£ Encounters
Health Prof. Location Date ~
Dr. Peter Hutchinson +1  Rother House Medical Centre 20 Feb 2018
Pamela Cousins <1 Rother House Medical Centre 10Feb 2018
Optomotrist Boots the Chemist 10 Aug2017
Mr. G. Mission ‘Warwick Hospital 06 Jun2017
Mrs. Carbs Rother House Medical Centre 23Feb 2016
Mr. Foot Community Clinic 09 Mar 2015
b Observations
Lab Results Vital Signs Risks / Scores
Test Value Interpret  Date =
20 Feb
Body height 175
ody heig om 2013
- 20 Feb
Heart rate &0 /min 2018
20Feb
. -
Body mass index 25ka/m2 2018
20 Feb
Body weight %0
ody weigl kg 2018
Blood pressure panel with all children 20 Feb
optional 2018
» Systolic blood pressure Ty
mmHg
» Diastolic blood pressure %0 mmHg

& Care Barriers

Barrier Value Date ~
N Ex-
Tobacco smoking status
smoker

Forgetful about medication

Uses walking stick on good day & walking frame on bad day. Must be
accompanied by daughter to appointments

lgnoring diabetic diet - likes chocalate

2
ke
Alcohal drink/w drinkiw
Blood pressure panel with all children optional
Chart History

Blood pressure panel with all children optional
200

180
- ’M/‘
140
120
100
80

2018-01-11  2018-01-16  2018-01-23 2018-01-30 2018-02-06 2018-02-13 2018-02-20
|

Systolic blood pressure(mmHg)  Diastolic bload pressure(mmHg)

o HE GB  [® Logout

George Best

Patient

Age: 84 (22 Jun 1934)

Gender: male

mailprovider.com

Phone: (178) 9111111

Address: 1 The Street A Town
GB AA11 2AA (home)

lical Summary

Patient Data

A Home '1’ My Patients

Medical Summary of George Best

B schedule

= Messages

@®cacLoup

% Conditions

Diagnosis

Depression

Mild cognitive impairment
Chronic kidney disease, stage 3
Prostate Cancer

Type 2 diabetes mellitus
Glaucoma

Hypertension
Hypothyroidism
Osteoarthrosis of hand
Cerebral infarction

® Active @ Inactive

w Allergies

Allergy
Penicillins with extended spectrum
@ Active

@ Inactive

£ Encounters

Uaslth Drnf

Fratinn

Date =

06Jan2019
01 Aug 2015
01Jan2015
020ct2010
02 Apr 2010
04 May 1998
02Mar 1993
10Mar 1987
13Jul 2014

01Dec2012

Reaction

Rush

i Please review the medical summary and click Continue to proceed.

Status

Active

Active

Active

Active

Active

Active

Active

Active

inactive

inactive

Onset

19 Mar 1994

Nata «

# Medications

Product Dose Frequency Commenced +
Gliclazide 80 miligram 1times per 1day 01May 2015
acetylsalicylic acid 75mg 1times per 1day 10Nov 2012
Metformin 500 miligram 2times per 1day 010ct 2010
Finasteride 5 miligram 1times per 1day 04Auz2010
tamsulosin 04mg 1times per 1 day (03 Feb 2008
|atanoprost 55ug 1times per 1day 16 Feb 2004
Timolol 0.25% 1times per 2 day 15Aug 1998
Atorvastatin 40 miligram 1times per 1day 02 Apr 1998
Atenolol 50 miligram 1times per 1 day 03 Auz 1994
Bendroflumethiazide 2.5 miligram 1times per 1 day 01%5ep 1993

@ Active @ Inactive 1 2 N

Procedu

Procedure

& Care Barriers

res

Date ~
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CARE TEAM — PATIENT COLLABORATION

J

) HL7 FHIR® REST API

* —
HL7 FHIR® Care Plan Model ==
—
— |
C€3-CLOUD # Home R MyPatients () Schedue @ Messages £, m B @ AnnaSvensson
® Complication Management Diet & Lifestyle ® Other
® Goals
Title Start Date TargetDate  Target Actions
Reduce alcohol consumption 0Mar2015  305ep2019 ’f‘;“,:”“‘ drinks per week
N Bod ht
Comply I v 30Mar2015  30Sep2019 ”D‘k';’g‘g
® Treatment target is supposed ta be 46 mmol/ml (<= 6.4%) W0Mar2015  25Apr2oty  TEAIC
: « 46 mmoal/mol
Medical Summary o Walking
® Increase physical activity somwra0ty  oapra0zy o
Care Plan
® Reduce weight W0Mar2015  30Sep201y  DodvweiEht
= Activities & Add New Activity
Fater by desgpee | rvone Display Inactive Activities
Titie Tyee Start Date Actions

30Mar 7090 -

Personalised Care Plan Management

C3DP (for professionals)

New/Updated Care Plan
New Updated Care Team

New Message

New Patient

Device
g2

AN

Observation

L

Patient Observation
-Food Photo
-Progress note

on activities

tc. New Questionnaire

Response

Event Notification Integration

~CJCLOUD

Home Careplan Tracking Questionnaires Messages Info o

Your careplan

Current tasks

|

Self-measurement of blood pressure
£ When: Once a day from 03/04/2019 to 03/05/2019

Open tracker —

] =

Goals (1) Activities (1)

Goals and targets set by your care

Activities you should do to achieve your
team. goals.

Information materials assigned to you
to help you understand your conditions
and increase your confidence to
manage your health

VIEW COMPLETE CAREPLAN

Contact your care team

PEP (for patients / care givers)

C3-CLOUD



South Warwickshire NHS

/\Foundation Trust

Region Jamtland
Harjedalen

Basque Country

Indication for secondary
cardiovascular prevention

T2D Clinical Guidelines

Lipid lowering in
type 2 digbetes
withouf CKD

No <>Yes

& w7 iR

cacLoun

Patient data in
local structure

> SIS

Patient data in
FHIRSTU 3 +
terminology

mapping

Measure and
evaluate
QRISKZ

Patient with 3 =10% 10 years
risk of developing CVD

Na indication for lipid
lowering primary
prevention

No *Yes

‘Offer atorvastatin
80 mg. See also
NICE guidelines
for cardiovascular
disease (CG131)

Discuss adherence,
consider to increase

the dose

Clinical Decision

mongeDB
& w7 R
A H L My pat (=
CDS HOoKs®

sl iyl oo Hoes HIsA L undor 48 memaimal

et 1575 0513, Mosera

o it tsenons e il
‘Omaen 2009.07. 71, Mosers
L ——
Goaed 2005.7. 71, M

Ko b s under conteol
o rease sirsical ity

4

K HA Leunder 53 il

o remal alure unspbed
St SIS S

Support Services

Personalized
Suggestions
for

goals and
interventions

=40% reduction in
non-HDL cholesteral

Lipid loweqng in CKD
with ar withput diadetes

(Offer atorvastatin 20
mg

=40% reduction in
non-HDL cholesteral

No r Yes

O

eGFR 230
mUmin.73m2

Agree an
increased dose
with a renal
specialist

DM2 Care Plan

Goals
HbA1c Control
Lipid control
BP control
Weight Loss

Imeravs iy o

Decrusme senteincomemption.
Care Barriers/Patient Status. - Activities.
b mantal state examation. Mettormin tmics a dry
Personal beliet

Messure blsod psssure weskly
Barthatindex

FarnTasen

C3DP

Mesars it shoose ity
[re—

T p—

Fe——

[—

oconmter mith ephrologit D Anders o
[ ——
[L———— .

Proneinreduced diet

Matac

h HL7 FHIR" Care Plan Model

C3-Cloud Overall Architecture

Severity and
stage
classification

-Modification of
the severity and
stage

Interventions
Metformin Treat.
Statin Treatment
ACE-| Treatment
Diet & Exercise

Diet, exercise, training
and self-care

-Significant modifications
due to RF

-Necessity of new
recommendations

Goals
HbA1c Control
Lipid control
BP control
Weight Loss

Continue

treatment and
annual

follow-up

Interactions
Disease-Disease
Disease-drugs
Drugs-Disease
Drug-Drug

Follow-up

-Changes in the content and in the
frequency of visits
-Criteria of referral to nephrology

DM2 & RF Care Plan

Interventions

Insulin Treatment

Statin (Decreased dose)
RASA Treatment

Diet & Exercise

RF Clinical Guidelines

Patient CKM with
Diabetes \ellitus

Set BP target Systolic:120-129
mmHg, Diastolic< 80mmHg

l

No <> Yes

ACR = 3 mg/mmol

RF Care Plan

Goals Interventions
Monitor Progress  RASA Treatment.

Manage CVDRisk  Diet & Exercise
BP control

Self Management

Pharmacotherapy

-New drugs

-Changes in “ prescription module”:
Disease-drug and drug-drug
interactions.

RASA
Indication

ersonalized
Suggestions
for
goals and
interventions

Reconciliation
of guidance



C3-CLoub CDS SERVICE FOR MULTIMORBIDITY

|. ldentification of the major diseases:
a. Type 2 Diabetes, Renal Failure, Heart Failure and Depression

2. ldentification of the corresponding evidence-based clinical guidelines
a. All NICE guidelines with minor local deviations in our case

3. Detailed analysis of the paper-based guidelines and preparation of
flowcharts by the clinical experts

4. Further analysis of the flowcharts to specify implementable technical CDS
specifications by technical experts (with clinical support)

5. Software implementation: Integration of CDS services with the C3-Cloud
Coordinated Care and Cure Delivery Platform (C3DP) -500 plus rules
https://github.com/C3-Cloud-eu

R C3-CLOUD



https://github.com/C3-Cloud-eu

SUMMARY

* Multimorbidity increases the Global Burden of Disease — Challenge in Europe

* C3-Cloud adopts practical steps to enable clinicians to support people with
multiple conditions more effectively

* C3-Cloud enables the development of clinical guidelines that reflect and
address the experiences of people living with multimorbidity

* C3-Cloud raises awareness of issues describing and understanding multi-
morbidity to patients, through patient empowerment

* Need for deployment scenarios for its use in COVID-19 like pandemics

* Future support of outcomes-based value-based health and social care service
delivery structure



THANK YOU @cacLou

t.arvanitis@warwick.ac.uk
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@c3 cloud ¥ c3-cloud.eu

info@c3-cloud.eu
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