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Impact of innovation waves
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We are living in a “VUCA"- world
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Leading to a GLOBAL Mind shift
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From “HoF” to “FoH”

Hospital of the future

FUTURE OF HEALTH

INTERNATIONAL LIFE-SCIENCE SUMMIT

THE FUTURE OF HOSPITALS

LEUVENS INSTITUUT VOOR GEZONDHEIDSZORGBELEID
VLERICK BUSINESS SCHOOL

IN OPDRACHT VAN DE VLAAMSE OVERHEID

THE FUTURE

OF HEALT

HOSPITAL OF THE FUTURE




Definition of health

“Health is a state of
complete physical, mental
and social well-being”

Hygieia, goddess of health, daughter of Asklepios

(god of medicine and healing) °Wikipedia



WHO Definition of Health

“Health is the state of complete H e a |t h SySte m F ra m ewo r k

physical, mental, and social well-
being and not merely the absence of
disease or infirmity”

Source: United Nations World Health Organization®

Figure 2. Proposed modified WHO Health Systems Framework
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Determinants of health

HEALTH




Definition of healthcare

“The primary goal of health care is to maximize the health of the
population within the limits of available resources, and

within an ethical framework built on “justice and solidarity
principles”

Report of the Belgian EU Presidency, adopted by the EU
Council of Ministers of Health in Dec 2010




“The patient first”

Finances

atientﬁ@
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°Pascal Verdonck, 2007



The health continuum
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Help people to live a Enable people to Ensure first time right Enable more effective Support recovery and
healthy ife in a healthy manage their own health diagnosis with personalized  therapies, faster recovery chromc care at home
home environment and adaptive care pathways and better outcomes

Monitoring, informatics and connected care

Improve population health outcomes and efficiency through integrated care,
real-time analytics and value-added services

°Source: Philips



Our body becomes a network — “zero line”
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Zero line is a game changer
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Connected healthcare

A connected ecosystem of sensors and devices on and around
the individual serve the function of:

Capture & Measure
Identify

Stratify Risks
Inform

Make Decision
Take Action

‘Fm' ure 1: Healthcare World in 2025 Source: Frost & Sullivan




A future proof hospital

An intervention center with a command tower:
patient flow management for efficient and safe

access and care for patients intra & extra muros




Patient-centric care
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A PHYSICIAN CENTRIC

LININC

Centralkzed care in hospital
Reactive to patient

Provicers operate ndependently
Long waiting times

High cost

Fee for service rembursement
model

Physiclan-centric

Lack of ransparency

Focus on curative troatment

Socurity, privacy and
rust! ssues

Battle between
reimbursoment modois
Quainy vs

quanty of ife
Virtuad vs. brick and
mortar services
Power struggle
between professions
and patients

Power struggie
betwoon docior and
patent

High andaty
Preventon vs. reactive
Insurance battios
Changing regulations
Pubic vs. private care
Many cptions for
services

PREFERREI

PATIENT CENTRIC

Intercomnection of providers
Ongoing, seamiess relationship with
patiant

Emphasis on patient weiness and
quality of e

Care In home, community and hospital
Embracing technoiogy for remole care
High security of personal information
High access to health information
High use of health metrics

High transparency of services

High patient choice

Raimbursement basod on
performance/patient welinoss

2012

2021
TIME
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Value based healthcare

The fundamental of health
care is

Health outcomes

Value = that matter to patients

Costs of delivering these outcomes

Value is the only goal that can
of all system participants
Value is created in caring for a patient’s

\ () -
clert e ?\\jj ==
‘ VALUE

The most powerful single lever for

Michael E. Porter
Elizabeth Olmsted Teisberg

Redefining
HealthCare

Creating
Value-Based Competition
on Results

Quality

Cost

Outcome
Patient Experience

Direct Costs +
Indirect Costs

reducing cost and improving value is

Source: ICHOM 2019

Perspectives in Healthcare in a joint publication
Global Center for Health Innovation in Cleveland..
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Future value

FV: I D Data

- — -

Future - [: Innovation :| (Connect + Combine + Share)

Outcomes x Personalization

value
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Innovation

Execution of a new idea
as an answer

to a challenge

with an added value
for the society,

the organisation

and the patient




STANDPUNT 25 VAN KVAB - 2014

MEDISCHE
TECHNOLOGIE

In jonuari 2004 publiceende CAWET, het Comité van de Academie voor Wetenschappen en
Techniek, voorioper van de kiasse Technische Wetenschappen, Zijn rapport rr. 45 met ais fitel
heidszorg”. Dit nieuwe Standpunt over ‘Medische Technologie als motor voor innovatieve
gezondheidszorg' is een vervolg op het intussen 10 joar oude CAWET-rapport.

Dit Stanapunt werd voorbereid door een werkgroep die werd voorgezeten door Pascal
Verdonck, bestuurder van het AZ Maria Miadelares in Gent. Werkgroepleden waren Yvan
Bruynseraede, departement fysica en stemenkunde KU Leuven, Bart De Moor, departement
ESAT KU Leuven, Bart Swoelens, CEC van Matenaise, Eik Tambuyzer, voorzitter van het
biése technologie UGent, Jos Vander Sioten, departement biomechanica KU Leuven, Ewout
Varsteenkiste, Technology Developer HyCT UGent, en vo Van Vaerenbergh, vooitter
Agona Metaien en Materniaien.

“Heaith technoiogy™ is voor ae Warld Health Organization (WHO) van het hoogste beiang
voor het fot stand komen van stabiele en duurzame mondiale gezondheidssystemen. Medi-
sche Technologie omvat de toepassng van wetenschappeljke kennis en technieken in het
brede domein van de gezondneidszorg. In dit Standpunt echter werd de focus bewust
efc. Medical devices hebben tot doel behandelingen te optimaiseren, de patiént meer
comfort te geven en finaal viteraard levens fe redden.

[MedTechpiatiorm Randers en MedTech.be innovatieconsorfium) waar overneid, industie, E —
L b o TECHNOLOGIES

e C e e e £ W T R e e e INNOVATIEVE GEZONDHEIDSZORG

Pascal Verdonck

Koninklijke Vliaamse Academie van Belgi& voor Wt
}Jlg!ij'sgﬂ..‘“ ; ; en Kunsten, Klasse Technische Wetenschappen, 2014
2R Standpunten 25




Medical Tricorder

Digital Avatars
; 3D Printed Medical Devices
Augmented / Virtual Reality —\_\ A Enhancement Prosthetics
Weliness Gamification f ' /‘_ Surveillance Tools

—— Artificial Intelligence

Population Health Analytics

Wearable Sensors

Robotic Care

NOW

Electroceuticals g --l_
ﬂ : Precision Medicine

Advanced Materials N | ..'l—
20152020
j Embedded Sensors
3D Printed Drugs 2020.2005 T
Nanorobotics —'1, Bioprinted Sensors

2025-2030 .
‘ t t
3D Bioprinting _r, Quantum Computing

2030-2035 Regenerative Medicine
Brain-Computer Interface

*Bars represents horizon for technology commercialization and maturation

Figure 2: Timeframe for Commercialization and Maturation of Top 2025 Technologies

Source: Frost & Sullivan




Types of medical technology
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Medical technology is the “driver”

Processes
&

Value




Innovation roadmap & ambition

10% TRANSFORMATIONAL

:
G Developing breakthroughs
47 and inventing things for
== markets that don’t yet exist
£F mHealth
L E home care & home hospitalisation
E-% 0 tagrmshast
. 20% Q&
EE ADJACENT
EE Expanding from
Z5 existing business
53 into “new to the
= g company” business
Be
g4
48 core 70%
& Eﬁ Optimizing existing
= %% products for existing
E % E customers
s
G
USE EXISTING PRODUCTS ADD INCREMENTAL DEVELOP NEW PRODUCTS
AND ASSETS PRODUCTS AMD ASSETS AMD ASSETS

HOW TO WIN °source:Nagji & Tuff (2012)



The importance of connection

Se NSOrs (source) Data (currency)
Data Collection Data is King!
{health, activity, location, emotions, temp, air...) (personal, population, environment...)
loT | loT
lol | Al
Connectivity medium) Intelligence (brir
Data Transmission Analysis, Insights & Actions
(Bluetooth, Wifi, Cellular {3G/4G/5G), LORA._)

5G networks

26
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Data-driven healthcare

ccudiolid 2. Integrated Praftice Units
MIT Technology Review he S All madical discipines re y
BUSINESS REPORT s - Fower Dockors parnicular medical

1BM Aims to Make Medical Expertise : —

a Commodity

23andMe Tries to Woo the FDA

Data-Driven =
Health Care LT

New technologies promise a flood of molecular,
environmental, and behavioral patient information.
Willall that data make medicine better?

The Big Question

Can Technology 1. Disease lifecyle approach
Fix Medicine? _ :
Medical data s a hot spot for venture prevent

investing and product innovation. The
goak: better care.

2 Orga 2d (and tnanced) fror

@ After decades as a technological lag-
gard, medicine has entered its data age.
Mobile technologies, sensors, genome
sequencing, and advances in analytic
software now make it possible to capture
vast amounts of information about our
individual makeup and the environment
around us. The sum of this information
could transform medicine, turning a field
aimed at treating the average patient into
one that's customized to cach person and
shifting more control and responsibility
from doctors to patients.

The question is: can big data make
health care better?

“There is a lot of data being gath- P rev
ered. That’s not enough,” says Ed Martin,
interim director of the Information Ser-
vices Unit at the University of California,
San Francisco, School of Medicine. *It's
really about coming up with applicatio
that make data actionable.” =

‘ . Benthurst & Co

Viiadeyg, Sesiw e

&

(early) Detection After care & monitoring




Towards a “digital twin”

Building a personalized digital twin

Data from multiple scales are needed to build computational representations of biological processes and
body systems that are affected by viral infection. These submodels are integrated and personalized with
clinical data from individual patients. The digital twin can then be used to derive predictions about diagnosis,
prognosis, and efficacy and optimization of therapeutic interventions.

Data == Mod & Digital T\ Predictions)

Body Diagnosis
Urgans Prognosis
Tissue Therapy
Multicellular optimization

Subcellular
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Take home message
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Future value

FV: I D Data

Future . |nnovati0n (Connect + Combine + Share)
value [ J

Outcomes x Personalization
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INNOVATION level must be high

Speed

Differentiated product
A Market expectations

E . S—

Time

Higher threshold

CEeVer ot Innovation

>
°Paul Stoffels, CSO J&J



Need for new competencies

NEW AND INCREASING CHALLENGES:
new technologies

reduced expenditure .
L competencies needed
changing social values

1 I A growing GAP in healthcare

management competencies

competencies acquired

Improving the training (new programs, new formats ...)
Increasing in training activities and efforts...

32



Roadmap towards the hospital of the future

1

Care & Process
Redesign

TN\
3/

N Value J Waste

2

Job Redesign Automation,
- Up-skilling .
- Substitution IT, RObO.tIC
- Expansion Innovation



“The patient first”
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