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Immediate benefits of national data infrastructure

Keep public HCS affordable

know true costs in the health care system
know true services

reduction of over-medication, over-treatment, and double reporting

economic benefit of prevention strategies

Keep quality

actual provision status of HC services
relation of work conditions and health
objective and continuous quality control
build patient participation

manage data securely

Keep HCS planable

capacity planning in the HCS
know infrastructure and capacity and its use
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Status of Austrian health data landscape

Blind spots. Stakeholders don’t know central data in HCS: practitioners don’t code
diagnosis, outcome-data, Federal institutions don’t have information on medication,
Wahlarztinnen, outpatient care, over-the-counter medication, medication in hospitals

Insufficient data flows. Practically no secondary use -> little harmonization.
Register data is fragmented and not harmonized (cancer, blood, deaths, etc).
Inconsistent pseudonyms - merging not possible

Data silos. Data is not shared between stakeholders and data-owners

Speed of data availability. Insufficient, slow, and intransparent (not automated, not
digitalized, manual actions (contact tracing telephone-based, delayed reporting,
incompatible software, delays at intermediaries, “Aktengange”, weekends ...

Data quality. Insufficient standards, missing control. Counting hospital beds, deaths
iIn pandemic still challenge

Data security. Huge difference in safety standards in different silos




Reasons for the current situation

* Health data is distributed between institutions with
different incentives: social security, insurance, ministries,
Statistik Austria, THE provinces, regional health agencies,
hospitals, AGES, GOG, ELGA ...

* No institution holds all data

* Institutions have no incentives to share data
 Efforts to pool data have failed in the past 30 years
« Data safety used as an unqualified excuse




Necessary: Independent national medical data institution

 all medical/social data becomes accessible in harmonized way

« all institutions that need data get minimal necessary access to
fulfil purpose: from accounting, monitoring, planning, science
to patient

* reporting to parliament

* broad governance without veto rights: HC institutions,
provinces, patient representatives, Artztekammer, etc

 highest security standards




Is that possible?

https://stm.fi/en/secondary-use-of-health-and-social-data
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Secondary use of health and social data

A separate law has be laid down on the secondary use of health and social data (Act on the Secondary
Use of Health and Social Data).

The purpose of the Act is to facilitate the effective and safe processing and access to the personal social
and health data for steering, supervision, research, statistics and development in the health and social
sector. A second objective is to guarantee an individual’s legitimate expectations as well as their rights
and freedoms when processing personal data.

The Act will facilitate

the elimi of { burden related to the processing of permits

the smoother and faster processing of permits

the smoother collation of data from different registers

the easier and more efficient use of valuable social and health materials in research and
development activities

clearer knowledge management by service providers and parameters for this

the Finnish Institute for Health and Welfare's data access rights and the legislative basis for the
national registers that the institute is responsible for will be adjusted so it is in accordance with
the requirements in the General Data Protection Regulation

The secondary use of health and social data means that the customer and register data created during
health and social service sector activities will be used for purposes other than the primary reason for
which they were originally saved.

The secondary uses referred to in the Act include:

scientific research

statistics

development and innovation activities
steering and supervision of authorities
planning and reporting duties by authorities
teaching

knowledge management

Leqal basis for the collection of national monitoring data and

Media»
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Secondary use of health and social data - Ministry of Social Affairs and Health https://stm.fi/documents/1271139/1365571/The+Act+on+the+Secondary+Use+of+Health+and+Social+Data/a2t

1(32)

Act

on the Secondary Use of Health and Social Data

By decision of Parliament, the following is enacted:



Is that possible In Austria?
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Is that possible in Austria?

deadlock between THE provinces and federal institutions
conflicting interests between multiple institutions

must be a top down reform — ministry alone too weak
political gains marginal or negative

- tragedy of the commons

= irony: it has been possible in the past




Medicine Is turning into data science




Imagine that all that happens is recorded

reconstruct history of health care system on personalized basis

—> can watch how medicine works




A few words about scientific benefits

 |earn patient trajectories

 |earn side effects

* |learn comorbidities - re-classify diseases
 |earn efficiency of treatments

 |earn drug efficiency

 |learn prevention benefits

 |earn resilience of HCS

» |learn pandemic management




Example: national re-use data

every medical service - one data line

date |

patient ID |

healthcare practitioner ID |

diagnosis |

side diagnosis |

prescription |

price if generic drug/treatment/therapy |
pharmacy ID |

price of medication |

date of purchase
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Research data set 2006/2007

8,000,000 Patients
100,000,000 Patient contacts per year
2,000,000 Hospitalizations per year
12,000 HC providers
6,102 Diseases (ICD10 code)
1,171  Substances (ATC code)
255  Hospitals

1,238 Pharmacies




Co-morbidity in population

Patienten mit Diabetes  Patienten mit Pankreaskrebs

Diabetes

'!1 Pankreaskrebs

Patienten mit Diabetes und Pankreaskrebs




Co-morbidity network

A and B - Certain
infectious

C - Neoplasms
D - Benign neoplasms
and blood diseases

E - Endocrine, nutritional
and metabolic diseases

females

eniar

«Q
()]

F - Mental and
behavioural disorders

G - Diseases of the
nervous system

H - Diseases of the eye
and ear

Cataracts ——_
Heart attacke=iw&

'®
V
O

® |-Diseases of the
circulatory system

® ) - Diseases of the
respiratory system

® K- Diseases of the
digestive system

Parkinson's disease
males

L - Diseases of the skin
and subcutaneous tissue

M - Diseases of the
musculoskeletal system

N - Diseases of the
genitourinary system

65-72 Jahre

D
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Compute health-trajectories

transition rate
mean age/years

cluster mortality/%

0 1 51025
cluster size
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How effective Is prevention?

prevention of Likelihood of
this disease hard ~ c@ysation: 0.73

> e 78 -

prevention easy




What therapy works — which doesn’t?

group 1: therapy A
group 2: therapy B

compute all co-morbidities following therapy A
compute all co-morbidities following therapy B

compare: follow up costs, hospital. times, ...
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Side effects: insulin

co04
C10
C18
C22
pancreas x 10 C25
C34
peritoneum x 7C48
C50
C56
brain x 4 C71
lymph x 2 Ci7 @

A. Kautzky-Willer, S. Thurner, and P. Klimek, J Internal Medicine 281, 206-216 (2017)

Insulin

5 COMPLEXITY




Side effects: insulin + statins

co4
C10
colonx0.7 (C18
C20
C25
C34
C48
C50
prostate x 0.5 C61 °
lymphx0.6 C77 .
second.x0.5 C78 °

Insulin + Statine
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A. Kautzky-Willer, S. Thurner, and P. Klimek, J Internal Medicine 281, 206-216 (2017)



Osteoporosis — statins dosage

(A)Simvastatin (B)Atorvastatin (C)Rosuvastatin
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—— —— 40-60 mg 0.98 1.85" 2.76"
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Treatment paths

,Schulbuch“-Beispiel

O Allgemeinmediziner

. Facharzt
O Apotheke




Treatment paths
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© specialist
(O pharmacy
@ hospital
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How resilient Is the health care system?

10.45
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fc; Characteristic Removal Fraction
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Multilayer Animal Disease Network for cows

« 2,000,000 cows

150,000 genomes including parents, grandparents, ...
geolocation, social life, farm/herd/family....

complete history of food intake

complete health care records, diagnoses, treatment,
vaccines, dosage

« 80 diseases

« complete metabolic information
« sensor data

e tissue sampbles




Pandemic control?




CSH COVID-19 strategy (March 2020)

Corona Ampel

+ testing

+ mobility monitoring

+ digital contact tracing

+ ranking of NPI

+ Co-morbidity tracking

+ Capacity monitoring of HCS
+ Strategies for special sectors: nursing homes + schools
= Logistic control (without vaccine)




Where will the journey go?

Time never goes back
Must live with Big Med data — in retrospect we will have wanted that

« Danger of missed reform. Public HCS lose connection to digital
reality

« Data-cooperation. Without it — lose abilities to run public HCS.
Necessary: Unabhangige Nationale Medizindatenstelle

« Safety. No data-risks for citizens
« Transparency. Quality control / avoid cost explosion
« Transparent cooperation with science and industry




Corona Ampel

Olomouc

< m = @ csh.ac.at/covid19/corona-ampel/# @}
CSH COVID18 Info Point CSH Corona-Ampel
CSH Corona-Ampel
Uberptatz
Positiv getestete Falle pro 10.000 Einwohner innerhalb der letzen 14 Tage (seit 1. Juni 2020)
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Mobilitat der Osterreicher:innen

Fahrgastaufkommen an Wiener U- Bahn Stationen

| Erste Pressekonferenz

)

1
100% i Ostersonntag

1

1

80% Bekanntgabe Ausgangsbeschrankungen

60%

40%

Nutzung U-Bahn-Station

20%

0%

S RTINS FITITSTT eI
R A At R N A
PR R P R R R R R S R R PR PRI PO RO R
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Lockdown — Compliance

Bundesland Lockdown 1 Lockdown 2 Lockdown 3 Nach 2 Wochen in Nach 3 Wochen

Lockdown 3 in Lockdown 3
B -79 % -48 % -42 % -31% -16 %
K -68 % -41 % -21% -15% -4 %
NO -78 % —47 % -37% -28 % -14 %
00 -69 % —-38 % -28% -21% -11%
S —-64 % -33% -12% -11% -9%
St -72 % —44 % -22% -18 % -10%
T —67 % -37% -13 % -11% -11%
Vv -57 % -30% -22% -16 % -15%
w -80 % -50 % -35% -29% -16 %
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Testen: optimal-pooling Formel

Use arrow keys left <- and right -> on keyboard to finetune sliders.

Test Sensitivity ™"~ " 99.4 %

Test Specificity ™" " 98 %
Expected Positive Rate * ™" 0.4 %
Found Optimum Plot
Metric Value  Unit 8 et
-
Optimal Pool Size 17 Count
6
Gain (effective no. persons/test, PPT) 8 Count = A
::5 4
Max. number of missed infectious 0.003 Fraction 3
(FNPT) 2

COMPLEXITY
SCIENCE
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Globaler Datensatz der Massnahmen
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CSH COVID19 Info Point COVID-19 Interventions Data - COVID-19 Interventions Data
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Wie gut funktionieren welche Massnahmen?

Individual movement restrictions -
National lockdown 1 _
Mass gathering cancellation - * ety

Small gathering cancellation - B e o '
Closure of educational institutions 1 ——09 :
Border restriction 4 ‘

Increase availability of PPE - —e—b :

Educate and actively communicate with the public - L e e 4
government provides assistance to vulnerable populations - - b
Actively communicate with managers - A S
Measures for special populations - et
Increase healthcare workforce 1 i

Quarantine 1 -

Activate or establish emergency response 1 -

Enhance detection system - -

Increase in medical supplies and equipment - ———tp

Police and army interventions- —_-——t

Travel alert and warning- L o o ol

Public transport restriction - x

Actively communicate with healthcare professionals - —G—

=04 =02 0.0
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Confirmation in 2"d wave

R)
All non-essential businesses closed

Night clubs closed
Leisure and entertainment venues closed
Gastronomy closed

Retail and close-contact services closed

All gatherings banned

All gatherings limited to 2 people

Al gatherings limited to <10 people from 2 households
All gatherings limited to <10 people

All gatherings limited to <30 people

All educational institutions closed
Night time curfew

Stricter mask-wearing policy
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1
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Lo
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Reduction in R (%)

30
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Klinische Vorerkrankungen
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Kapazitatsmonitoring des Gesundheitssystems
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v Alle Fachrichtungen
Allgemeinmedizin

Anésthesiologie und Intensivmedizin s
Augenheilkunde und Optometrie Trebi Brno
Chirurgie x
Frauenheilkunde und Geburtshilfe

Hals-, Nasen- und Ohrenheilkunde

Haut- und Geschlechtskrankheiten

Innere Medizin

Internistische Sonderfacher (Sonstige)

Kinder- und Jugendheilkunde

Kinder- und Jugendpsychiatrie

Kinder- und Jugendpsychiatrie und Psychotherapeutische Medizin
Klinische Mikrobiologie und Hygiene

Klinische Pathologie und Molekularpathologie

Medizinische und Chemische Labordiagnostik

Mund-, Kiefer- und Gesichtschirurgie

Neurochirurgie

Neurologie
Orthopéadie und Traumatologie (Sonstige)
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Warnung 10. Marz 2020

Severe and Critical patients in hospitals
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Optimale Teststrategie fur Altersheime

resident rooms

+ %
+ + common areas A
+

staff facilies /'




Schuloffnungen durch NPIs

Zu erwartende Infektionen innerhalb einer Woche
bei einer 7-Tage-Inzidenz von 100 pro 100.000 Einwohner

Volks- Mittel- Gym- Ober-
schule schule  nasium stufe

Mainahmen [ 2600 _J 15.000_
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1100
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I
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Masken fiir
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= I
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Masken fiir
Schiiler
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— — I ]
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Klassen
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Tests fiir
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Emotionen in der Bevolkerung

Twitter Emotions
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Gender-Unterschiede In der Krise
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Prognose-Konsortium

Intensivpflege
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Genesene gem. Modellannahme

. Verstorbene

Prognose

. positiv Getestete exkl. Genesene und Verstorbene

. Genesene (gemeldet)



Was, wenn Lockdown 1 Woche spater?

«10% MaBRnahmen 1 Woche spater

6

* Daten

Modell (fit)

——S8zenario (1 Woche spater)
95% Konfidenzintervall
68% Konfidenzintervall
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Rolle des Arztefunkdiensts?

300 f— ' ' A
—Daten -
- = =-Wirksamkeitsszenario 1 ’
250 - Wirksamkeitsszenario 2
Credible Interval il
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Warnung im Oktober 2020
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mpfampel + Reisemonitoring

&~ cC o © & https://vis.csh.ac.at/corona-traffic-light/world/?viewMode=radio_vac# B | e+ @ % | Q search mn o © & =
L¥ Most visited [ Getting Started @ muw @ cosy ) CSH ) CSHvisual 8 sFI & nyt BH standard @) file:/jjuser: . B fen.. @ORF @oet ENZZ G ANA @ scholar [ arc G drive »

&) CSH Corona Traffic Light Show Legend DE | EN 0
World Layer EU Layer Austria Layer O TrafficLight O Trend @ Vaccinations

09/20/2021
Sort by S DO
o ‘ Immunization of the population (in %)
Vaccination rate o [ e—

[=

0 25 50 75 100
[ no data available for this country

Greenland

Immunization rate across departments (09/20/2021)

M fully vaccinated [ at least partly vaccinated tecovered

Remaining population

Malta

United Arab Emirates
Portugal

Puerto Rico (United States)
Qatar

Iceland

Singapore

Spain

Uruguay

Chile

Vermont (United States)
Denmark

Ireland

Massachusetts (United States)

Canada
China
France COMPLEXITY
Hawaii (United States) E'lagNC E
VIENNA

Seychelles

Screenshot

Connecticut (United States)



Outlook nachste 100 Tage
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