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Motivation

» Putting innovative ideas into practice can create a culture of
change, support, and improvement.

» Maximising the value of technologies such as telehealth, telecare,
telemedicine, tele-coaching and self-care apps creates the
potential for people to be empowered to manage their own
healthcare in the right way, at the right time and in the right place.

» (C3-Cloud: A Federated Collaborative Care and Cure Cloud
Architecture for Addressing the Needs of Multi-morbidity and
Managing Poly-pharmacy

— Adopting a new model of digitally-enhanced integrated health care
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2015-2035: Three Domains of Global
Health Challenges
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The Context

» Chronic diseases are the main reason for poor
health and restricted activity, affecting over one
third of Europe’s population and accounting for 70%
of healthcare expenditure in Europe.

» Ageing is associated increased accumulation of
multiple chronic conditions known as multi-
morbidity, including a growing number of functional
and cognitive impairments.

— More than half of all older people have at least three
chronic conditions, and a significant proportion has five or
more
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The Challenge |

» The clinical management of patients with multi-morbid
chronic conditions is much more complex and time-
consuming for the healthcare system.

» Further burden on social care services to enable such
patients perform everyday activities, supported by
informal carer or home / community care services.

» Long-term care needs experience shortcomings, especially
within and between health and social care delivery
organisations.

» Financial burden in the delivery of complex care demands
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The Challenge Il

Transformation of care delivery

In which setting care is delivered for chronic patients*?
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2012 2015 2020

B Hospital (acute) based M Primary care based Community (home) based

European Innovation Partnership on Active and Healthy Ageing, Action Plan on ‘Replicating and tutoring integrated care for chronic diseases,
including remote monitoring at regional levels’. http://ec.europa.eu/research/innovation-union/pdf/active-healthy-ageing/b3_action_plan.pdf
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Digitally-Enabled Integrated Care

» At present, it is suggested that there is no ‘single model’
that can be applied universally to achieve care services
for people with complex needs.

» Integrated Care

— The management and delivery of health services so that
citizens receive a continuum of preventive and curative
services.

e According to their needs over time and across different levels of the
health system.

— Can potentially provide such a co-ordinated approach.
» Digitally-enabled approaches and models can provide

more adaptive and radical solutions to the provision of
integrated care.
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Why Digital?
Healthcare is Transforming through Technology

In healthcare, digital technology systems are no longer
confined to the intensive care unit or the GP’s desktop
computer.

» linked electronic records to support the delivery of
care;

»  harnessing data to support research and real-time
public health decision making;

» integrated decision support systems which aim to
maximize effectiveness and patient safety;

»  tools for delivering remote monitoring and self-
management

»  online consultations and interventions, supporting
upstream models of health care, away from the
hospital;

»  wearable and implantable devices, providing new
ways to capture and monitor physiological
parameters.
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Digitally-Enabled Integrated Care:
Opportunities & Challenges

— integration and interoperability of data for both care
and research can provide insights to the whole patient
pathway

— understanding the complexities of disease through open
access quality data and evidence

— awareness of health and wellbeing through knowledge
empowerment of the patient as a citizen — involving
patient in own healthcare management.

— Digital community settings provide choices for people’s
support or care.

— Efficient/cost effective contact and patient experience
through telecare services
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THE FRAMEWORK PROGRAMME FOR RESEARCH AND INNOVATION

@®cacLoup

Europear
Commission

— Collaborative creation and execution of
personalised care plans for multi-morbid
patients through systematic and semi-
automatic reconciliation of clinical
guidelines.

Establish an ICT
infrastructure

— Decision Support for risk prediction and
stratification, recommendation
reconciliation, poly-pharmacy management

ient
MDT & Patients and goal setting.

— Fusion of multimodal patient and provider
data.

— Integrated Terminology Server with
advanced semantic functions will enable
meaningful analysis of multimodal data and
clinical rules.

To demonstrate feasibility, pilot studies will
focus on diabetes, heart failure, renal failure,
depression in different comorbidity

.. . — Active patient involvement and treatment
combinations. (3 European regions)

adherence evaluation.
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C3-Cloud Partners

SMEs Academic and Research Healthcare organisations and pilot regions
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C3-Cloud Journey

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
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plan development for
multi-morbid patients by
systematically reconciling
clinical guidelines

Enable MDT members to Y
collaboratively manage
integrated care plans, and
support them to provide
best possible care

Prevent the fall of the
patient into the cracks
between the silos of care

Ensure active participation
of patients/informal carers

/" Seamlessly integrate with
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

for integrated care delivery

" Enable personalised care

P

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

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

("~ Improved online and F2F
cooperation among formal
and informal care giversin

\ an informed manner J

( Increased informed
participation of patients
and informal care givers in
care management through

\_ user-friendly interfaces

/
>

" 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

large scale roll out

Forum to be established, ‘
*._and iii) public community
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General Practitioner -
Specialists -

Social care workers -
Pharmacists -

+ Practice nurse
« Special nurse
* Nutritionists

+ Geriatricians

I

Multidisciplinary Care
Team (MDT) !

PERSONALISED CARE COORDINATED CARE PATIENT
PLAN DEVELOPMENT & CURE DELIVERY EMPOWERMENT
PLATFORM PLATFORM PLATFORM

Active involvement in
PCP and decision
making

Goal achieving

Risk monitoring

Clinical Decision Support Modules Th e c3 C I o u d

+« Personalised care plan PCP execution /
(PCP) creation based on monitoring / update
reconciliation of clinical Virtual case review
guidelines meetings

+ Risk assessment & stratification + Poly-pharmacy: detecting
« Reconciling clinical guidelines unnecessary/contradicting medications L
+ Detecting & proposing resolutions for + Goal setting & monitoring rc I e c u re
multiple treatment plans + Detecting deviations from goals
C83-Cloud Interoperability Middleware ————— I

<

TECHNICAL
INTEROPERABILITY

~

SEMANTIC
INTEROPERABILITY

PRIVACY &
SECURITY

Patient data content
standards

Patient data exchange
standards

Patient data
Multi-morbidity care
pathway
Personalised rules

+ Authentication
+ Authorization
« Auditing

I

!
= B o |

Electronic Health Social Care Home/Community Personal Health Record
Record Systems Record Systems Care Systems & Tele-monitoring
Systems
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Multidisciplinary Care Patients & Informal

PERSONALISED CARE COORDINATED CARE PATIENT
PLAN DEVELOPMENT & CURE DELIVERY EMPOWERMENT
PLATFORM PLATFORM PLATFORM
: : Active involvement in
Personalised care plan PCP execution / e
- ou A . ; PCP and decision
(PCP) creation based on monitoring / update Rk
reconciliation of clinical Virtual case review g s
H guidelines meetings Seat@chisving
Architecture Risk monitoring
" Clinical Decision Support Modules
« Risk assessment & stratification « Poly-pharmacy: detecting
*« Reconciling clinical guidelines unnecessary/contradicting medications
» Detecting & proposing resolutions for * Goal setting & monitoring
multiple treatment plans + Detecting deviations from goals
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C3-Cloud Personalised Care Plan

ACTIVE PATIENT PARTICIPATION EVIDENCE SUPPORTED MDT DECISIONS
 Patient/family preferences: priorities, wishes, . Clinical guideline reconciliation

expectations, life goals  Poly-pharmacy management

Patient situation: access to care, support, * Risk assessment and screening
resources, transportation « Final decision by MDT (i.e. solicited support)

CONDITIONS & i INTERVENTIONS
CONCERNS | & ACTIONS
) » i Qualitative goals
* Chronic conditions v Quantitative goals
* Active medications + Self-management
* Risk factors (e.g. _t Yo * Medications
age, lifestyle) D GOALS * Diet
‘ DSS: Barriers : * Lifestyle changes
Prioritize Progress * Social activities
» Co-morbidities * Risk assessment

» Symptoms » Goal achievement
* Wellness
* Injury (e.g. falls)

............. PATIENT STATUS vt

+ Functional
Disabilities ; Assessments
---------- * Physical -- --
& Concerns y " « & Outcomes
+ Cognitive

» Social

Side Effects
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Care Pathways — Multi morbid patient

EHR
Phone

\ STABLE PATIENT OUT OF HOSPITAL CARE ‘ UNSTABLE PATIENT OUT OF HOSPITAL CARE

PHARMACY S ~
ry [@F=N Care Manager
Tests & therapeutic plan Email

_ \') Pri
I F2F, phone PSS Community | care nurse
pPrescriptiog i< hatnacy : Tests, follow up-visits w rr:ﬂlgx:gusmedication
| HOSPITAL

PRIMARY CARE

PRIMARY CARE

Pharmacologic follow-up

f
: I isi

L A Y ... |
e Coordination with social care L fa) 11

—> Consultations,
diagnosis

oYY Deputy Healt
b ) Service

i — Out of care hours
Home-visits

Therapeutic plan
Diagnosis, follow-up Pharmacologic follow-up

Pharmacologic plan
Referrals to specialists

HR, Phoné
Interconsult.

Test selection HOME {

S Patient/Carer

0 Self-management
®  Health habits
Action plans

\') V' Primary
A care nurse COMMUNITY

Follow-up when needed
Identifies and reports needs
to community nurse

Coordination with health &
social care
Activation of ehealth center

EHR
E-prescription

Contact with Primary

Care (8h-20h). If out of

hours contact
emergency

Health advice and
coorflination of health

. Assessments

. Tests

. Pharmacologic follow-up
.

.

Therapeutic plan
Follow-up visits
Pharmacologic follow-up
Referrals to specialists
Test selection, diagnosis

| Emergency

Transport patient to
hospitgl out of hours

Patient training
Coordination with social care

HOSPITAL DISCHARGE PREPARATION ‘

PRIMARY CARE HOSPITAL =

(@3 Hospital Liaison Nurse v}
EHR P /\f‘a

E-prescription . Coordination with Primary Care
Explains to the patient/carer the
therapeutic plan,health advice,

Prim. alarm symptoms and action plans

care nurse
Integrated frailty assessment
Therapeutic plan follow-up

Patient training
Home visits (intensive follow-up)
Coordination with social services

LONG-TERM HOSPITAL 3
Sub-acute
ospital staff g
Similar activities than in
hospital but patients are in

Hospital Pharmacist

Other specialists

Analysis of drug interaction
and side-effects
. Avoids drug duplication

. Monodosis preparation
¥

Tests, diagnosis
Therapeutic plan
Diagnosis

Diagnosis
Intensive follow-up
Therapeu‘tic plan follow-up

COMMUNITY long-term hospitalization

Council Social worker

B Emergency room/
T ay care hospital J
Patient stabilization when
@ needed and referral to

specialist

Coordination with health
services (Primary Care)
Social care services

1

L Reference internist

. Tests, diagnosis
. Therapeutic plan
Q Pharmacglogic follow-up

EHR,F2F
-Presc., Phong

L) Hospital nurse

®  Intravenous medication
. Patient training
.
9

Email
Social EHR
Phone

EHR
E-prescription
CRM

Phone

Hospital Social team

Assessment of needs and if
required, patient referral to other
settings (home, sub-acute or long-
term hospital)

Detection of social problems
Integrated frailty assessment
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Need for Changing Models of Care

Integrated and Coordinated care in RJH

1. Virtual or real
integration
S

14, Assessment 2. Transaction costs

13. Coordinatio 3. Resources available in
mechanisms the community

4. Availability of assets /

12. Work allocation
consumable resources

—=—C3 Cloud Mean
< —+—Current Mean
5. Information and

11. Empowerment (32N
monitoring systems

Integrated and Coordinated carein SWFT

1. Virtual or real
integration

S

14. Assessment 2. Transaction costs

4

3. Resources available in
the community

13. Coordinatio
mechanisms

4. Availability of assets /

12. Work allocation
consumable resources

5. Information and

11. Empowerment s
monitoring systems

—=—C3 Cloud mean

—+—Current Mean

6. Responsible for key
care

6. Responsible for key
care

10. Knowledge 10. Knowledge

9. Incentive: . Trust and Support

9. Incentives 7. Trust and Support

8. Decision-maling roles

8. Decision-maling roles

Integrated and Coordinated care in Basque Country

1. Virtual or real
integration is in place...
5 2. Transaction costs

in negotiating,...

14. Assessment of
integrated care actors, ...

3. There are
resources available in...

13. Cooerdination
mechanisms, like case...

12, Work allocation
schemes, schedule..,

4, There is availability
of assets (human...

( —=—C3 Cloud Mean

——

11. Patientand Current mean
caregivers...

6. Iltisclearwhois
primarily responsible...

7.  Thereis inter-
organisational and...
8.  Decision-making
roles and rules are...
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Multidisciplinary Care

Patients & Informal
Team (MDT)

Care Givers

C3-Cloud Interoperability Middleware

~

C3-Cloud

TECHNICAL SEMANTIC

PRIVACY &
Architecture INTEROPERABILITY INTEROPERABILITY SECURITY
Patient data content Patient data Authentication
I I I standards Multi-morbidity care Authorization

Patient data exchange

pathway
standards

Personalised rules

Auditing

N
" l L]
Electronic Health Social Care Home/Community Personal Health Record
Record Systems Record Systems Care Systems & Tele-monitoring
Systems
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Digita

lly-Enhanced Tools in C3-Cloud

Patient and
informal care
givers
Empowerment
Tools

a0,

Connected

MDT Health -

g Communication integrating
\ 45 | Tools information

systems o

Iﬁ y = e

’ L

. ']
D 4
. . New
& Diektallvenabled organizational _—
Clinical

and care

Guidance pathway models

Chronic, multi-
morbid disease
self-
management
models
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Digitally-Enhanced Tools in C3-Cloud:

example of self-empowerment platform

.“CSCLOUD SK  Sven Karlsson(al)

Home Careplan

Tracking Questionnaires Guidance

e Activities @

Scheduled activities

Activity

When Actions

Enalapril once a day Every day 1 time at breakfast Add note

Every day 3 times at a meal from 2017-12-02 to

o Guidance €

Type 2 diabetes Diet for Healthy Eating

Type 2 diabetes

Daily meal photo Add note
y P 2017-12-09
Fill in lifestyle questionnaire Once between 2017-11-22 to 2017-12-09 Add note
Every day 5 ti t 08:00, 10:30, 13:00, 16:00, High blood pressure(hypertension)
Follow the diet very ddy 5 tmes 4 Add note
19:00 from 1999-08-13 to 2016-09-06
every week 1 time during the morning from
Measure blood pressure weekly Add note
P Y 2009-07-21
Metformin twice a day Every day 2 times (at breakfast and at dinner) Add note
Atorvastatin 20mg Every day 1 time (at breakfast) Add note
=
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Summary

The impact of digital technology and information can be
transformative for healthcare.

Digitally-enabled integrated care the way forward: The benefits
to individuals and society are multiple. People’s health journeys
are better understood and appropriate lifestyle choices can be
better tailored and promoted to the individual.

In the case of chronic conditions, disease management can be
more effectively supported and avoidable deaths can be
prevented.

C3-Cloud provides generic digital tools and models for more
advanced integrated care options in Europe
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