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COVID-19

Novel coronavirus
Coronaviruses are viruses that

but some of them are
also known to affect humans.

1.965.398

The 2019 novel coronavirus
was identified in China at
the end of 2019 and is a new
strain that has not
previously been
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“Failing organizations are
usually over-managed and
under-led.”

- Warren G. Bennis
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"COVID 19" IS A"GAME CHANGER”

— Covid-19 has changed the world!

— January 2021: the fight against the COVID is not

won with a vaccine in sight!
— 2021 will be “a year of transition “

— But “Necessity is the mother of invention” °Plato

— Bio-revolution (biopharma, biomolecules,
biosystems, biomachines, Biocomputing)

— “On line” customer service, remote working and

telehealth,...
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REMOTE MONITORING OF COVID-19 PATIENTS
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“COVID 19" 1S A "DIGITAL HEALTHCARE ACCELERATOR’”

— Inflow of patients versus the available hospital capacity

(IC beds, materials, HR, ...)

— New generation of “health conscious” consumers &
“tech-fan” healthcare providers

— Change in patient behavior, including “no show”,
“shopping’, ...

— Real tsunamie to new medical technology (Industry 4.0)...

Ea
I
UNIVERSITEIT
GENT 7
'f
Source: Natural Edge F 6th Wave
H
[
5th Wave
Sustainability
Radical resource
productivity
- 4th Wave 'Whole system design
2 1 Biomimicry
& Green chemistry
3 Iron Industrial ecology
E Water power Renewable energy
Mechanization 2nd Wave Green nanotechnology
Textiles
Commerce L - §
5 Petrochemicals D|g|ta| networks
| st Wave Staam power v Electricity - Biotechnology
P ; Electronics
- Railroad Cramicals Aviation _ Saftware
) Steel Internal il information
CHttoh combustion engine P technology
1785 1845 1900 1950 1990 2020




VUCAWORLD

UNIVERSITEIT
GENT

¢ N f N \
: DRIVERS | [ EFFECTS I : DEMANDS |
| | |
T 1T I |
:- Change Mature : : *  Risks, @ :
e |*  Change Dynamics e Instability 1l tions |
olatl Ilty | ChangeRate & || Flux | | = ProbecChanges |
h A i1 1 |
| 1l Il |
| 11 1l 1

T 7T T

| (] I

| [vl s unpredictsbiity | |+  Direction |
. l's  Potential Surprises | | ParalysisDueTo | | * I
L@w ncertalnty‘l. Unknown Outcomes! | DataOverioad : de ool ;
| il I Perspectives |
| 11 1l |
T TT T

| I |
P PR Taskt 5 : e i 1 cumvm :
fi * Jo it e il & cousl 1! Flexible |
= ) | Effects il I 1
omplexity |, @ 2 e
| 11 1! |

| Bl |

GHENT
UNIVERSITY

.||h

FACULTY OF ENGINEERING
AND ARCHITECTURE

10

13/01/2021




13/01/2021

HEALTH

Health is a state of
complete

physical, mental and
social well-being

_
% Hygieia, goddess of health, daughter of Asklepios
3ulEyETRSITY .Ilh /F\?]c[;Jk]I-Q{SFrEE‘]ngEERlNG (god of medicine and healing) Wikipedia

BUILDING BLOCKS OF HEALTH

WHO Definition of Health

“Health is the state of complete
physical, mental, and social well-
being and not merely the absence of Figure 2. Proposed modified WHO Health Systems Framework
disease or infirmity”
SYSTEM BUILDING BLOCKS
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DETERMINANTS OF HEALTH
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MISSION OF HEALTHCARE POLICY

The primary goal of health care policy is
to maximize the health of the population
within the Ilimits of the available

resources, and within an ethical

framework built on “equity and solidarity
principles”.

Report of the Belgian EU Presidency, adopted by the EU
Council of Ministers of Health in Dec 2010 »
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VISION "THE PATIENT FIRST”

Ethics Finances

Sustainability

Patient

—
i
GHENT h FACULTY OF ENGINEERING
UNIVERSITY ll | AND ARCHITECTURE ° Pascal Verdonck 15
)
THE PATIENT’'S VIEW
Having a doctor who listens to them 85%
Having a doctor who is care and compasionate 71%
Having a doctor who explains well 69%
Having convenient and quick access to health care 47%
Having pleasant interactions with other staff in the doctor’s office 41%
Being able to tlak about the cost of care and the necessity of testing and 9%
treatment ’
Ensuring doctors disclose financial conflicts of interest 22%
Having a doctor who provides holistic options to care 8%
Having doctors’ office in charge of coordinating care 6%
Having a doctor of the same language and culture 4%
— Having a doctor who provides choice 4%
& FHME Warkshan
GHENT FACULTY OF ENGINEERING
ONIVERSITY .||h AND ARCHITECTURE Leana et al, reserach, Vol 7, 2015, o
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HEALTH TECHNOLOGY
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HEALTH TECHNOLOGY

Health Technology, “Health Tech”, is defined as

"application of organized knowledge and skKills in the form of
devices, medicines, vaccines, procedures and systems
developed to solve a health problem and improve quality of
lives".
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HEALTH TECHNOLOGY

= (Red) BioTech, is the use of living systems (cells,
biomolecular processe) to develop technologies and
products to help and heal people (°Bio 2020)

oy Digital Health means the use of information and
communication technologies to help address the
T health problems and challenges faced by patients.
The European Patient Forum defines it as health care
practices supported by electronic processes &
communication (°EPF 2020)

Medical Technology
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MEDICAL TECHNOLOGY

Medical devices including surgical tools,
BEEE implants, active devices and active implants

@ In-vitro diagostics including self-test, bedside
and laboratory equipments

Embedded or stand-alone software

h FACULTY OF ENGINEERING
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MEDTECH VERSUS PHARMA IN EU

H Breakdown of total healthcare expenditure in Europe,
— Pharmaceutical market S

represents over 20% of total
healthcare expenditure

— Medical Technologies range
from 7-10% of total
healthcare expenditure

—
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EUROPEAN MARKET: INNOVATION

Evolution of European patents by technical field
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UNIVERSITY edTech Applications arma Applications loTech Applications
== MedTech Granted == Pharma Granted == BioTech Granted

Granted Patents
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CHALLENGES OF HEALTHCARE

Healthcare, where the product is a person, is complex,
chaotic and fragmented by an explosion of knowledge

and technological progress!

GHENT FACULTY OF ENGINEERING
UNIVERSITY  ll | AND ARCHITECTURE
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CHALLENGES OF HEALTHCARE

Moreover, a hospital is an exceptionally complex company:
prevention (insurance), emergency (fire service), day clinic (retail),
elective (automotive), cure (SME), care (maintenance), project
(innovation),....

And particularly extremely complex in Belgium:

— Complex State Evolution: Sixth State Reform: “everybody is involved,
nobody is accountable”

— Silo’s (political party, union, mutualities, ...)

— Not always unambiguous clear policy, vision and one command!

_
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CHALLENGES OF HEALTHCARE

— Social trend:
— Double aging (living more and longer)
— More mentally illness
— More chronic diseases (cancer, ...)
— Demand for “transparency”

— Changed healthcare demand of the patient:
— From “supply-oriented care” to “demand-driven care
— The patient makes choices based on a combination of cost,

the general practitioner, “outcome” of the hospital and
= information on the internet,...

GHENT FACULTY OF ENGINEERING
UNIVERSITY Ml | AND ARCHITECTURE
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CHALLENGES OF HEALTHCARE

— Federal government
— more care outside the hospital (“expensive hotel”)
— from best efforts to result obligation with public
accountability
— financing depending on result (P4P)

— European requlations but a _national health system
— Government Procurement Act
— Cross-border healthcare
— Free movement of patients, professionals, medicines
— MDR Medical device Regulations,...

—
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HEALTHCARE ECOSYSTEM
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VALUE BASED HEALTHCARE

Prof. Pascal Verdonck
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VALUE BASED HEALTH CARE

The fundamental of health
care is
Michael E. Porter
Elizabeth Olmsted Teisberg Health outcomes
Value = that matter to patients

Costs of delivering these outcomes

Health care Value is the only goal that can

Creating ..
of all system participants

Value-Based Competition

on Results Value is created in caring for a patient’s
over the

2

The most powerful single lever for

/,,,«-‘;'innn BUSINESS SCHOOL PRESS o " o A
g reducing cost and improving value is
—_
I
UNIVERSITEIT
GENT Source: ICHOM 2019 3
i Qutcome
9 Quality Patient Ejp@erience
— |
— |
Cost Direct Costs +
Indirect Costs
° Perspectives in Healthcare in a joint publication ,Global Center
for Health Innovation in Cleveland,.
_
I
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VALUE BASED HEALTHCARE VBHC

Integration
EBP

PROMS
PREMS

DATA platform

°Michael Porter

UNIVERSITEIT [
GENT

FACULTEIT INGENIEURSWETENSCHAPPEN
Al T EN ARCHITECTUUR

CONNECTED HEALTHCARE

Prof. Pascal Verdonck
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HEALTH CONTINUUM
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Healthy living Prevention Diagnosis Treatment Home care
Help people to live a Enable people ta Ensure first time right Enable more affective Support recovery and
healthy life in a healthy manage their awn health thagnosis with personalized — therapies, faster recovery chromic care at home
home environment and adaptive care pathways and better autcomes

Monitoring, informatics and connected care

Improve population health outcomes and efficency through mtegrated care,
redl-time analytics and value-added senaces

—

i
UNIVERSITEIT °Source: Philips

OUR BODY IS ANETWORK

HEARING

ECG

BLOOD PRESSURE

Smart phones & tablets
IMPLANTS

Wearables & insedeables

e
[T

UNIVERSITEIT °Imec
GENT
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A SMART HOSPITAL IS ANETWORK

Patient terminal  IP phones IP wireless MDA/ PC
phones PDA Smartphones

(Data &SMS)
I 5 oIms

Nurses' ..t:m—n—A
portal &
K

oo - L
‘ S /j) e
: : : | = ==

LAN/WLAN
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N 7 ﬁ '
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1 5 Synops
b ) IP converter . PACS
| ESPA4.4.4 .

P m — .
R T 53
—f' — T || ( o

= &y = _ »
)
Nurse call Patient monitoring Facility Wi-Fi tags
medical equipment control

—=<

_
T
UNIVERSITEIT °Source AZMM, Belgium
GENT
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
_
L Fiqure 1: Healthcare World in 202
— re 1: He re World in : i
UNIVERSITE Source: Frost & Sullivan
GENT
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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

- i -
.....

2

= TTSH C3 Operations Command Centre
GENT A H —
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INTEGRATED HEALTHCARE

Prof. Pascal Verdonck
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INTEGRATED CARE

World Health Organisation

. I —
\,,,,w\\\\
“Integrated care is a concept bringing together inputs, delivery, management
/ and organization of services related to diagnosis, treatment, care, \

rehabilitation and health promotion.” (1)

Primary care

Healthcare
authorities

A hospital becomes integrated in a healthcare network

Healthcare

network
(1) https:/ ncbi.nim.nih. Cles 15253 001-200121.pdf
—_ (2) J. Ribera, Hospital of the Future, IESE, (p 24)
]
UNIVERSITEIT FEIEIESE
GENT
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NEW MEDICINE

Prof. Pascal Verdonck

UNIVERSITEIT
GENT
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DISRUPTIVE INNOVATIONS

WEB 2.0

INTERNET PERSONALIZED
MEDICINE
PERSONAL
COMPUTER GENOMICS
ENERGY
ITEGRATED RECOMBINANT EFFICIENCY &
DNA CLEAN ENERGY
ENERGY
EFFICIENCY

T 1950 1960 1970 1980 1990 2000

PERFORMANCE

DEFENSE

UNIVERSITEIT First Wave Next Wave ->»

GENT

SCIENCE & TECHNOLOGY EVOLUTION

— From “tissue & instruments” to “information & energy”

— Adisease is not on “organ” level but on “cellular” level

— The future is composed of intelligent instruments, non-
invasive point-of-care therapy (cellular surgery,..)

UNIVERSITEIT
GENT 44
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TRENDS AND INNOVATIONS IN HEALTHCARE

Medical Tricorder

Population Health Analytics Digital Avatars

Wearabio Sensors ’ 3D Printed Medical Devices

Augmented / Virtual Reality ) ’ﬁ— Enhancement Prosthetics
Wellness Gamification ‘\_\__i /— Surveillance Tools

Robotic Care —————— ==y - —— Artificial Intelligence

Electroceuticals ——u -.—-‘_
’, Precision Medicine
Advanced Materials gy
20152020
Embedded Sensors J

3D Printed Drugs J, 20202025 E
_I—" Bioprinted Sensors

Nanorobotics

_J—" A0 Quantum Computing
3D Bioprinting \
) 2030-2035 Regenerative Medicine
Brain-Computer Interface
*Bars represents horizon for gy and

—_

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

UNIVERSITEIT

GENT

Source: Frost & Sullivan

NEW MEDICAL TECHNOLOGY

Digital & ; ‘ Data Sciences
Automatisation Artificial
& Robotics ‘

UNIVERSITEIT

GENT
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TECHNOLOGY IS THE "DRIVER”

Lean
Processes &
Value

—_

UNIVERSITEIT
GENT

HEALTH CARE TRANSFORMATION

PREDICTIVE

Genetic risks for many diseases
are identified. Signs of illness are
recognized, before it manifests.
The effects of disease are known
and planned for in advance.

Individuals are
given the tools to
recognize the
earliest signs of
disease, when it's
most reversible.

is on the individual

/
and how to optimize
wellness by
predicting disease
and personalized \

o)
N
N The focus of care
]
<

treatments to
prevent it.

Individuals are well informed about
their health and better prepared
to make their own health care
decisions. This makes medicine
far more efficient.

A N
ARTICIPATOR

SZTIIYETEL S

“4 P’s of the new medicine”

48
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POINT-OF-CARE

REFERENCE POINT

ORGANISING
PRINCIPLE

DATA OWNERSHIP

PHYSICIAN’S ROLE

KNOWLEDGE BASE

DIGITAL/PRECISION
MEDICINE

TRADITIONAL MEDICINE
Hospitals, m
clinics, labs 1
Population “ § ;
| il ‘
85 oW
Hierarchy 7 ﬁfﬁ
o (R
Institutions = AL:*
‘5_3
Authority ]l

=
Ivory tower %
=

of knowledge

Limited penetration 5"
One-size-fits-all

FUTURE MEDICINE

Homes,
workplace

Individual g

Partnership

Patients ”

Guide

Social media/

crowdsourcing St

Digital literacy i
driving force

for digital healthcare

FROM SICKCARE TO HEALTHCARE

1)

2s|
o=

“Strange business model”...
Health-care or Sick-care ?

Zero/low risk
|

At risk

High risk

Active disease : < 20
% of pop, > 80% of
expenditure

( and >80% of this is
spent during the last
12 months of life )

°Prof Marc Noppen

25
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DUE TO-SENSORS &DATA

Sensors (source)

Data Collection

(health, activity, location, emotions, temp, air...)

Data (currency)
Data is King!
(personal, population, environment...)

loT | loT

Connectivity (medium)

Data Transmission

(Bluetooth, Wifi, Cellular (3G/4G/5G), LORA...)

loT | Al _
Intelligence (train)

Analysis, Insights & Actions

timely, contex

tual & actionable insights)

5G networks

_ * Superior
i}

UNIVERSITEIT * Intelligent
GENT

51

MHEALTH BELGIUM

Health related

Mobile devices

J'.- Wearables

_

i}

GHENT h FACULTY OF ENGINEERING
UNIVERSITY I| AND ARCHITECTURE

yieaHw

Health care providers

- Ubiquitous

26



13/01/2021

BENEFIT OF MOBILE HEALTH

Popularity of mHealth

Innovation at a lower cost

» M-health improves patients’ treatment « M-health provides an automated data pool
compliance and reduces the danger of patients’ devices and delivers information
of emergencies. to doctors. Patients do not have to record data

on their own and deliver it to their doctors.

Efficiency of

Population risk Efficiency of patient experience healthcare provision
System Number of Number of Number of Costs per
costs and ] patients p 4 Visits to the p { activitiesper  p7q activity
benefits doctor visit to doctor
Py » M-health consults on prevention + M-health enables remote monitoring + M-health enables patients with
T so that fewer people have to visit of patients suffering from certain portable devices that are connected
— a doctor or hospital. diseases, thus reducing the number to their mobile phones to be
GHENT of outpatient follow-up visits. discharged sooner.

UNIVERSITY

MHEALTH BELGIUM
— 2015: 20 e-health actions launched in e-health
roadmap
— 2016: 24 projects selected from 98 submitted projects
— 2018: start of validation pyramid
— 2019: mhealth Belgium platform goes live

o o Tiur)

fagg

—_

& :?' o o ey e :‘"-“m.» -
GHENT hFACULTY OF ENGINEERING . R
UNIVERSITY Al | AND ARCHITECTURE
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MHEALTH BELGIUM

A ,
faqg |

lk bewijs mijn socizal-economische
meerwaarde en wordt door RIZIV gefinancierd.

lk ben veilig geconnecteerd

Ik ben een CE gecertificeerd

medisch hulpmiddel
_
I}
GHENT hFACULTYOF ENGINEERING
UNIVERSITY Al | AND ARCHITECTURE

M1

CE

Application & parent company must be in
accordance with GDPR

Notification to the FAMHP

M2

Interoperable with other mobile applications &
ICT applications within healthcare and e-
health platform (risk assessment)

M3
Socio-economic added value and positive
advice Riziv

55

MHEALTH BELGIUM

— 23 validated applications of
which 6 with label M2

— Healthcare Providers can
integrate apps with M2
application into daily healthcare
practice

— Start-up M3 category, including
MoveUp

_

i}

GHENT hFACULTY OF ENGINEERING
UNIVERSITY .|| AND ARCHITECTURE
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TECHNOLOGY IS THE DRIVER

—
i}

GHENT hFA(ULTYOF ENGINEERING
UNIVERSITY  lll | AND ARCHITECTURE

- S A—
Atrtificial

_Intelligenceglk_,,:;"
- |

DATA SCIENCES

Personalized Health Care is P4/Systems Medicine

i}
UNIVERSITEIT

GENT

Technological complexity

High

redictive analytics

Reporting  Streaming analytii: ‘
What

happened?

Low

High

Low

Business value/impact

°Mc Kinsey Business >Technology°2013

58
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ARTIFICIAL INTELLIGENCE

Wearables

Robotics Imaging

Personalized

®
Apps 8

0 D o
et

_ Virtual Health
[T} Assistance

UNIVERSITEIT

Real
GENT World Data

Monitoring

MedTech Europe- Deloitte°2020

AUGMENTED REALITY

30
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TRENDS IN EUROPEAN MARKET

— Value based healthcare aiming to optimize the value of care , value based
procurement

— Connected care (digitalization of healthcare) , which helps service-oriented
models and decentralised healthcare to cut healthcare costs

— Equilibrium in between “data driven” innovation & business and “General Data
Protection Regulation”

— Collaborative management of innovation and better use of EU ecosystems
through Public Private Partnerships (PPP)

— Sustainability, circular economy 37 B %&é
— g = &y

T Digital ymentAnd M Patient-centric
EEJ’EIYI_ERSITEIT Transformation Rolmpl‘;l:‘r‘s‘:;nm( Delivery Models Service

MedTech Europe °2020

31
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KEY TRENDS IN MEDTECH

...and offer much
needed skills and

Non-traditional capabilities to medtech
players as they transform their
continue to Ethicon business models to
make newer = adjust to the new
strides... Verily = realities and bring
Verb Surgical products

GSK + Verily = Galvani

Sanofi + Verily = onduo

Stryker
ar IBM
Microsoft HoloLens QualComm Watson

Amazon
Philips
Qualcomm +

PathAl
Glooko
T Medtronic

Microsoft

A\

UNIVERSITEIT
GENT

63

NEW BUSINESS ENVIRONMENT

— Health care budget restrictions
— Sector growth under pressure

— Complex regulatory framework & regulatory uncertainty

(new directives & transition periods)

— Integrated health systems & clinical networks

— Group purchasing
— Value- based procurement

UNIVERSITEIT
GENT

64
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COST REDUCTION DIGITAL TRANSFORMATION

Kosten Nederlandse zorg, EUR miljard
120
10
100
90
80
70
60
50
40
30
20
10

-~ | Potentigle bruto-
opbrengst vanaf 2030

» 17,9 miljard ewro (~18%)

-

Opgeteld 114 miljard euro
opbrengstruimte tot 2030

0
2000 02 04 06 08 10 12 14 16 18 20

= = Historische groei zorgkosten, geéxtrapoleerd == = Historische groei zorgkosten met digitale zorg

22 24 26 28 2030

= = Huidige voorspelde groei BBP

COST REDUCTION DIGITAL TRANSFORMATION

Figuur1

Opbrengsten in 2030 lopen op tot 18 miljard euro, meeste potentieel zit in technologie

met een focus op connectiviteit

Technologie

D

Mobile health C iviteit king op afstand met sensoren
Consulten op afstand (e-consulting)
Zelfdiagnostiek en advies

Afspraak maken op afstand (e-booking)
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FACULTEIT INGENIEURSWETENSCHAPPEN
Al 1 EN ARCHITECTUUR

TAKE HOME MESSAGE
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PATIENT CENTERED ECOSYSTEM
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Health and wellness
Connects consumers with data Integrates home, near-home,
traditional modalities of care | and virtual care services
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DATA DRIVEN HEALTHCARE
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VALUE

Value = Innovation X Marketing

“Because the purpose of
business is to create a
customer. The business
enterprise has two — and only
two basic functions:
marketing and innovation.
Marketing and innovation
produce results; all the rest
are costs.”

Peter Drucker,
Practice of Management (1954)
[T}

UNIVERSITEIT
GENT ]\\.V'\IY

FUTURE VALUE

FV: I D Data

Future Innovation (Connect + Combine + Share)
Value = |: Outcomes x Personalization :l

°EY, 2019
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SO OUR HEALTCARE SYSTEM "WILL BE” ALIGNED
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