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Some concepts of industrial Web 4.0 can be applied to medicine
Industry seeks to create a flowing process with Web 4.0

With a Medical 4.0 strategy new concepts
such as telemedicine and the digitalisation of work processes
for doctors, nurses and hospital administration
can take a central role

Holding center of German Portfolio mgmt. with respect to risk, return,
excellence in Hospital » outcome, cost of capital, synergies, corporate
emergency meadicine Holding advantages such as scale economies
Heart Transplanation Trauma Pediatric Paychiatric Vascular Partner-
centers Centers centers centers centers centers ships
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Corporate holding performance Clinic/ department performance Individual performance
* Portfolio management " Structure and processes ®* Cualification

* Mergers & acquisitions » |nterfaces and coordination * |ncentives and benefits

" Horizontal strategies " |nformation policy " Career options/ ladder

" Strategic positioning » Cross-over competencies * ED specialist status

* Clinic governance » Quality of decision making * ED employer branding

* COwnership & control rights ® Flat hierarchies ®* Hard-, soft-, peopleware




According to a study by consultants Roland Berger, 90% of all hospitals in Germany have
developed a digitalisation strategy.

The areas of action for the transformation within the hospital are extensive.
Such areas include among others:

- Electronic patient records,

- Telemedicine,

- IT security and assistance and
- Nurse robots

However, in order to successfully implement digital change, there must be more acceptance of
new concepts such as telemedicine and nurse robots among patients.

Source: https://www.ergo.com/en/Wir-bei-ERGO/Wir-erzaehlen/Digitalisierung-und-Innovation/2018/Smart-Hospital-Die-Zukunft-der-Medizin



Digitalisation can make the healthcare system much more
effective

Automatic medication distribution in hospitals reduces errors and
gives nurses more time to spend with patients

Changing to paperless work can cut administrative work for
doctors and nurses, bring an increase in medical care quality and
better economic performance
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a Image from page 189 of "Arthur and Fritz Kahn Collection 188919 '."

The vision showed digital processes presented in an analog form
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What are the implications of digital convergence for hospitals an
]

Modelling Digital Health & Fitness
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Source: DER SPIEGEL, 48/2011, S.73

Source: MIT Technology Review, microsoft


http://www.google.com/health/
http://www.microsoft.com/en-us/healthvault/default.aspx
http://www.androidfreeware.net/download-run.html
http://www.amazon.de/Plus-inkl-Balance-Board-weiss/dp/B002BSA3EM/ref=sr_1_3?ie=UTF8&qid=1323599930&sr=8-3

Some trend predictions (Deloitte)

Health consumers in 2020
Informed and demanding patients are now partners in their own healthcare

Healthcare delivery systems in 2020
The era of digital medicine — new business models

Wearables and mHealth applications in 2020

Measuring quality of life not just clinical indicators

Big Data in 2020

Health data is pervasive — requiring new tools and provider models

Regulatory compliance and patient safety in 2020
Regulations reflect the convergence of technology and science




Framework for change

Vision and strategy

Fatient
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Process and Physical
operations environment



Change is slow in healthcare

Europe 2016

Independent Systematized

Individual Eurnpg 2018 Larger,
physician-centered Increase of less than 1 percentage point management-led
care delivery organizations with
and decisions integrated and
protocol-driven care

The level of systematization reflects the percentage of physicians who are ...

... using analytics and ... Using management ... using risk-based ... feeling responsible
clinical tools tools and metrics payment models for costs
549, 57%
45% 45% 35%
33%
. . - . = = . .
Average across tools Average across tools Using one or more models Share of physicians

B Europe 2016 [l Europe 2018

Sources: Bain Europa Frani Line of Haalthcare Survey, 2018 and 2016



Telemedicine is still in its infancy

100%

Standard treatment Electronic Electronic Clinical practitioners/ Telemedicine
prolocols medical records prescribing physician extenders

B Usingnow — Usedin 2016 -- 2016 expectations for 2018 - - Today's expectations for 2020

Sources: Bain Eurape Front Lina of Haalthcare Survay, 2018 and 2016



Big data invasion in healthcare

Mew business models: ‘Beyond the pill’, cutcomes and real world data are providing health data and
transforming what is possible

Supply drivers

+
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Medical & patient data
El=ctronic health reconds (EHA=S,
hesalthi sermars, scoal media,
and genomics rexie rich new
data sources fior analytics

Big Dt anakytics

Cheap computing powes
and sophisticated anafytics
drive insights imbo patient
behaviour, treatment costs
and RED

Mobile/mHealth

Pervasive mobile and smart
phone adoption oeates new
engagement models within
daly routines

Health information

technology enabled
opportunities

Healthcare professonal
digital workflow
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and teleheatth driving new
digitally-enabled coordinated
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ipunce Manitor Dedoitie

Demand drivers
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Discover and deliver
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therapies with neal warld
evidence of impact

nfluence patients
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the pill” and sstan

engagement outside the

iraditional cane s=tting
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management, prabo ‘
driven patient risk pool

ard stratification
management
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What patients expect to be done...

Comimuni
cation
Sowvzs: Banchmarking Strategy for Covporate Petient Centriciy, Podiant@ey, 2012, o= oko: hifpfal=nspe.

wovdpress.covmd 201 08 e-henchmarking- rirtegy for-oorponote-potient-contriciy’
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Health & Pharmaceuticals » Medical Technology » Apple App Store: number of available medical apps as of Q4 2018 | PREMIUM H

Number of mHealth apps available in the Apple App Store from 1st quarter 2015 to
4th quarter 2018

60 000 DOWNLOAD SETTINGS SHARE

PNG = PDF &3 XLs & PPT
50 000

2 20000 DESCRIPTION SOURCE MORE INFORMATION

This statistic displays the number medical apps
available in the Apple App Store worldwide from the
first quarter of 2015 to the fourth quarter of 2018.
During the last measured period, there were 46,519
iOS healthcare apps available, representing a 2.12
percent decrease over the previous quarter.

10 000 9 * ™

s-available-ios-worldwide




Is doctor patient knowledge already asymmetric?

Patients have access to huge volumes of information from “Dr Google”
Does it help them?




Altersaufbau: 1950
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8.1.2019 Doctor WHO?

The question is not if the
patients can see their doctor
via video consultation,

@® ) 5 butif the doctors are ready to
Mllllons 0 .| see/treat patient via video.
| {
NO systematic or structured
patlents tO =8 training yet at most medschools

or during postgraduate training
in medical video consultancy
(MVC)




Frlll Still “ good old times” bed side

l Best and WOl'St ‘@11 teaching.

It is completely different to look,

Millions of | coeimi
patientS to ¢
see doctor
by Skype




* The initial results are promising since wait time has dropped from an average of 2 to 2.5 hours to
only 35 to 40 minutes.

ED Express Care Patient Room

Source: John Abbott
NEJM Catalyst (catalyst.nejm.org) © Massachusetts Medical Society

Source: http://ridemedtrust.com/emergency-department-the-new-frontier-in-digital-health-care/




Telemedicine — introduction in my clinic

Emergency care in live stream with homes for the elderly




Big interest from media

The video live stream

gives a tool for a first assessment
for the elderly patients in care
homes.

at care home or in hospital

Digitalisation can help to solve a
problem.

Video-infrastructure is easily
available.
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[ _Emergency Care in Live Stream

m .Haus Elbsonne” gut an

c0.VISITE Pilotprojekt kommt bei Bewohnern

Geesthacht (wilh). Pldazhich auf-
tretendes Fieber, Schuerzen

odet «Lm'mmw« =

wm M«
izinischen Versorgungsaent
um (MVZ) am Buntenskamp
ir die Einrichtung an der Jo-
annes-Ritter-Strafie  freige-
chaltet und Dr. Henning Kri-
ser (Arzt fiir lnnere Medizin)
chnell und unkompliziert per
lild und Ton erreichbar.
Konkret heifit das: Krimer
itzt zu festgelegten Zeiten in
ler Woche am Computer in
elnem Arbelrszimmer. Ober
vin durch die Kassendrztliche
Jereinlgung Schleswig-Hol-
uein zertifiziertes und auf
Jatenschutz Giberpritftes PC-
Programm, in das sich der Me-
fiziner und sein Gesprichs-
sartner pur Ober einen Sicher-
seitscode einwihlen kinnen,
wird eine Verbindung zu sei-
sem Patienten hergestelle Auf
weinem Bildschirm sieht der
Arzt nun Uber den Tablet-PC,
Sen eine Pllegerin hillt, seine
Patbentin im Altesheim.
Willkommen in der Video-
sprechstunde: Wie gebt es ihr
yeute? Hat sie Schmerzen und
vas Ist mit der nichtlichen
Jnruber, fragt der Arzt, des-
en Stimme und Bild (iber Ka-
nera und Mikrophon zu Ple-
jerln Sabeina Pahlke transpor-
jert werden, Sie sitzt am Bett
ler 2u behandelnden Bewoh-
jerin, berichtet Ober den aktu-
lien G und
tellt Fragen sur Medikation,
be. Kellmer kann parallel an
cinemn Rechner auf dic digita-
t Patientenakte der Frau zu-
relfen. Man kann horen, wic
er Patient atmet, und sehen,
b er blass oder die Haut bldiu-
ch verflirbe iot®, ecklirt Dr.
arbara Hogan, Arztliche Lei-
win und GeschiftsfUhrerin
= MVZ, welche Informatio-
1 in die Diagnose cinflicfen.

Jeo-Sprochst ‘

MMWMMW-MM"qu&OM

JAuerdem kbnnen  die
Pfleger zum Beispiel den Puls
fUhlen oder dic unteren Au-
genlider ein Stick herunter-
schichen, damit die Situation
noch besser bewertet werden
kann®, sagt Hogan, dic betont,
dass der persOaliche Kontakt
zum Arzt nicht ersetzt werden
solle, sondern es um schaclle
fachliche Entscheidungen ge-
be, die dann wiederum Warte-
rimmer und Notaufnahmen

entlasten kbnoten. Denn oft
wiirden aus Unsicherbeit un-

in skuten Momenten kdanen
wir so schoell suf den Haus-
arzt yurfickgreifen und mils-
s nicht wegen joder Sache
Ins Krankenhaws fahren”, sagt
Kim Heuer, die den viel zitier-
ten Arzte-Mangel aus ihrer

-,

Dr. Henning Kramer wird trotz Video-Visite weiter rweimal
Im Quartal zum Mausbesuch ins JHaus Elbsonne” fahren,
weil das Bild den persdnlichen Kontakt nicht ersetze. Eine
reine Fermdiagnose-Behandiung ist zudem verboten. -+

diglichen Arbeit in der Pllege-
cinrichrung gut kennt. Wih-
rend die Zahl der Pflegebe-
diirftigen immer mchr zu-
nimmt, kommen vor allem im
lindlichen Raum immer weni-
ger Hawslirzte nach., . Die
Hauslrzte haben immer mehr
2u tun. Es ist es sehr schiwieriy,
cinen Arzt fir die Bewohner
w finden, Darum sind wir
auch so frob, dass das MVZ
sich kilmmert™, sagt Heuer, die
gemeinsam mit threm Team
am Freitag Oberraschende Er-
fahrungen machte. Anders als
vermutet, kam die erste Video-
Sprechstunde bel den zum
Gro&tell an Demenz erkrank-
ten Heimbewohnern sehr gut
an. Heuer; sy
* wEs I8t sehr positiv
aufgenommen
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Your Family Doctor or
Nurse Practitioner

For help finding 2 family doctoe
Of nurse practibones near you,
visit: Health Care Connect

To be seen by a doctor

Online Resources
O 12 ragidly changing demands in the Emergency

Departmant and the need o see the sickest patients fiest.

To be seen by a doctor o oun it ey b el Bt oy he st tones and
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Elsewhere in Canada the waiting times in various hospital emergency departments
are compared online
4 ﬁgﬂi&‘

G emergency department waiting © X~ New Tab X Check the Royal Children's Hosp! X N =+ )
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Calgary Emergency Department Wait
Wiioad o The estimated wating time to
limes see a physician in Emergency is

opr and s for
[l fyou are hepcchd WO SOy e . ] informational purposes only.
= 911 0r go directly wadboer

Please remember, we provide

care to the most critical cases

first. (more..) @ Besuchen n| Hmzufugen Sammiungen < Teilen

oinbe L

Calgary Emergency Departments ® :3;7”‘
Alberta Children's Hospital 02:09 Ahnliche Bilder
Foothills Medical Centre 00:31

Peter Lougheed Centre 00:59

Rockyview General Hospital 01:26

If you are in need of serious medical attention, please call
911 or go directly to your nearest emergency department
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MANAGEMENT & PRACTICE

Man vs. machine in emergency medicine
[

Medical Record Gyatam

With automation, "time to documentation" was reduced by 6.1 minutes
(0.6 min vs. 7.7 min p < 0.05)
and completeness increased (98% vs. 95%, p < 0.05)

Source: BMV Emergency Medicine, Dec 2018 https://healthmanagement.org/c/icu/news/man-vs-machine-in-emergency-medicine
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Apple |

Appie has created an
Apple Watch to acoelerste discovery
in heart sclence.

We are canducting this study with
Stanford Medicine to improve the
technology used to identity irregular
heart rhythms. Early diagnosss and
treatment of irregular heart rhythms
may prevent serious heart
complications including strokes.

Thank you for participating

Continue

“The results of the Apple Heart

Study highlight the potential role

that innovative digital technology

can play in creating more
predictive and preventive health
care," said Lloyd Minor, MD,
dean of the Stanford School of
Medicine. "Atrial fibrillation iIs
just the beginning, as this study
opens the door to further
research into wearable
technologies and how they
mught be used to prevent
disease before it strikes — a key
goal of precision health. " Quelle:

Stanford Medicine’

ol = 10:09 AM

Apple Heart Study

TODAY AT 10:09 AM

Your Statistics

Heart Rhythm Data Contributions

12

Days in Study

10

Samples will b collected when you are
wearing vour Apple Watch. Depending on
how active you are, one or more samples

may be collected per day

12917

Welcome and Thank You

Ll

N\

100% .




Smart Watch — Smart CPR

First study supports role of smart

watches
as monitoring device
during cardio pulmonary resuscitation

YOU GET
MY

HEART

RACING

Can pulse check by the
photoplethysmography sensor on a
smart watch replace carotid artery
palpation during cardiopulmonary
resuscitation in cardiac arrest patients? a
prospective observational diagnostic
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ABSTRACT
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Conclusion Compered with manual pulss check, the PFG
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when measured at the wrist

INTRODUCTION
Carotd anery palpation of a cardiu

patient is key to allowing the rescuer to

> We shudied e fembilty of wing smart waiches
for e recopgation of cardiac amest or retum of
spoctaneous chtufuton durng  cardopuimonary
resusc Bation
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the limits of manual puise checking can be over
cume by using smart watches
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rescuers make accurate decisions. In a recent
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Door 1o First contact
Door to Doctor

| ength of Stay
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lllustrations of all processes / services / costs
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Distribution of doctors on duty
in relation to number of new patients arriving in the emergency department,
to available doctors, number of patients and doctor contacts
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Productivity per hour
Productivity of individual doctors in a defined time period, number of
patient treatments per hour by individual doctors

1%

Productivity in RVU/hour (RVU= Relative Value Units / hour)
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Productivity per hour

How productive were the individual doctors in this quarter year?

2
2437 AELAITAT

2 331 39340240

AEC April - June 2010 Pts/Hr Productivity
H PtsfHr

Ly (| | 1 | 1| | [ 1| 11 I|
- -
L I L 1 | | | | | | 1 J|
I
L8 (| | | | 1| | | | 1| 1 [|
x| I | [\ | | | | 1 J[|
(N
S S
5 [ — -
o Lt 0 1 1 I & [ 1 T [

How many patients did the individual doctors treat per hour?
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Productivity in RVU/hour

If the RVU is high — has this doctor treated more seriously ill patients
or has he/she documented better than the others?
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jzation:

Hospital industry Demand side

I D
Interface management

Supply side

i
t
t
Talent recruitment
Emergency cases

Upstream firm Downstream firm
boundary Networking across firm value chains boundary

‘ The value system is characterized by well defined interfaces and firm boundaries

BPR: Business Process Re-Engineering
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speciality department lives, preserves and defends its working processes
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H The future: Artificial Intelligence
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TURING. DEEPART. 10

Style of van Gogh



Vincent van Gogh
TURING. DEEPART. 10

Artificial intelligence can learn to create pictures
in the style of the artist
in different periods of the artists life,

taking account of differing influences on the artist at that time



In October 2018 the first picture created using artificial intelligence, named Edmond de Belamy
was auctioned in Christie’s in New York g

The artist with this romantic name:
Gmax D Ex(logD(x)))+Ez(log(1-D(G(z))))
is rich:

'L’J“l'f."\' v tlog Dia b I ol ] DIG(2)))



Artificial Intelligence picture was auctioned
in Christie's in New York for
432.500,00 US-Dollar
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is an artificial intelligence

Which can compose and produce music —

like this aloum: HELLO WORLD




A Japanese A.l. program just wrote a short novel and it almost won a literary prize
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Humans Machine
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Druirng teh rdeaing a text our bairn is wroikng exratrdionray hrad
To udernsatnd the wrods in the txet the dierffent leertts
of the iivinddual wdors can be in any oderr

The msot imptronat fatcor is taht the fsrit and Isat Iretets of the

wrod are cocrert.
The rset can be miexd up in any oderr and we stlil undtserand.

We humans understand



We humans remain

i

This pilot switched off all automatic systems in his aircraft and saved everyone’s life
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We humans have Intuition

Intuition is analogue




Humans and machines

Colleagues not enemies
Addition not replacement
Help not competition
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