Swiss Personalized Health Network
From clinical routine data to FAIR
data for research

Dr. sc. ETH Sabine Osterle
Lead Semantic Interoperability Strategy and FAIR Data Team,
Personalized Health Informatics Group, SIB Swiss Institute of Bioinformatics

’ &SAMW 2
A _“ ‘ d o éis Institute of
Soie o of ol Scmnctn i 2024 @@@



Health data and its areas of application
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Primary use of data for
patient treatment

Big data studies /
precision health research

Analysis and prediction /
training of algorithms (Al/ML)

Pandemic surveillance /
(hospital) dashboards

Decision support tools /
reference databases
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Personalized Health (Research): The Challenges

— RWD captured for care, reflect the billing
reality rather than the patient reality % S

—  Lots of free text, lack of structured data, R %}f

local or no standards

— Data quality — sufficient for the purpose?

=
)
!

— Big Data analyses require a critical 3 \
mass of data to be combined % ‘ L &

from various scattered sources

&
— (Gen)omic layer often missing S
—  Sensitive nature of health data o
: . ®
(even if pseudo- or anonymized)
— Data ownership and governance: a nightmare '

—  Cultural shift
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Swiss
% Personalized
Health

Netwark

The Swiss Personalized Health Network
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SPHN infrastructures, services and support

- Y, Y ) 4
{ Clinical Data Production and Delivery Health Data Discoverability and Reuse BioMedIT: Trusted\
Platforms in Hospitals of FAIR Data ﬁ’@ Folerd Compid Research Environment
xH ‘—'ﬁ,—iﬂ‘,’i.m, Swiss cohort study data Tt ARGOS a
el ; findability /AN ‘m\\\m\_ il = gm‘

o B ma|sfr®m IR L B

batain A \oa_ Resultsout

;@:sm Federated data exploration 7 >momED e <
it 8 and analytics = _
i a a
N & ‘ egloel @ LB T|jnE INsiIGHT ' e 1 e
=] = = (0o-Sdencuion| unalormeniony Yoiiiuron . SPHN
u’m'ﬂ.‘f':sﬁ'l“ -] nbseceitBtosphel National Data Streams Federated Query System Related Senvices
v: c s | - 2N SwissPed = = 2 © W Q
kUSZ g:'mlr;':n:h ' el ) ) \_ % Health ;>SP°'NDS :=7>LUC|D ;>"CU / L R J
e N (o N\ - )
SPHN Interoperability Framework Legal Framework & Data Governance Outreach and Training
Conpeaiionsl kbl ??‘ ngg'l _Dj;‘ Data catalogues Agreement templates ( Data Governance - Responsible use of health-related data for
concept app i : b e . & for multi-center projects Working Group research
A »> i A s gt - FAIR Health data for research
P> L ' : = N - Information security and privac
A 3 (753 ELSI Helpdesk and 5/ SPHN Ethical y anc privacy
é:t 1 ik 3, <Cg """,L Shared pistors da % supponep s % Framewor:::a - BioMedIT: Research with sensitive data
‘2 M
\ AN J i

BBS | Dr Sabine Osterle 2024 5 O®O



Core infrastructures at Swiss University Hospitals

Admission of patient Discharge of patient
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=3 Data capture along the patient path through the hospital.

A ¥ Data capture in specified hospital facilities
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[standards, codes] : : o
[risk-based de-identfication]

[data specification]

Implementation of standards,

mapping to terminologies

[primary use]
- Clinical care

- Tumorboards
- Quality control

[secondary use]
Research (in-house

and external)
National initiatives
Data transfers to
registries, authorities

[general consent]
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The need for data interoperability [at the source]

Clinical routine data Other health-related data
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— Data capture along the patient path through the hospital.

A % Data capture in specified hospital facilities

- Human and machine readable
meaning of the data

- The context around the data - m

provenance and meta data of the data
- Linking data from different sources
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Environmental Exposures

https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC5742494/



The SPHN Interoperability Framework: % . s

Why a knowledge graph (KG)?

Semantic representation of the data rather than harmonization to

fit in one data model (4] i
Flexibility: Allows representation of complex, interrelated data and o " & 1
. . . . S *-@
integration of multimodal data from different sources @ ” "
°
Scalability: KGs can handle large amounts of data and are " /
designed to be scalable >~ (&
Intuitive and visual presentation of relationships and connections o ¢
between data elements, allowing researchers to easily explore © ® ¢ ;- .
. . . . . g

relationships, and to identify new signals ® (i
Linked data: seamless use of data and semantic standards ‘%C » ©
Knowledge inference ® ’ @

© o

FAIR principles implementation
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SPHN National Data Streams
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Project-specific infrastructure development,

data management and data-driven research

§> 1ICU

Personalized, data-
driven prediction and
assessment of infection-
related outcomes in
Swiss ICUs (lICU)

Main Pls: Prof. Dr. Adrian
Egli (UZH) & Prof, Dr.
Catherine Jutzeler (ETHZ)

Duration: 01.09.2022 -
31.08.2025 (36 months)
Award: CHF 5 Mio

Lay summary | More

information

§>SPO-NDS

(o -— B8

Swiss Personalized
Oncology National Data
Stream (SPO-NDS)

=, SwissPed
e Health

==

Pediatric personalized
research network
Switzerland

Main Pls: Prof. Dr. Olivier

Michielin (CHUV) & Prof. Dr.

Bernd Bodenmiller (ETHZ)

Duration: 01.09.2022 -
31.08.2025 (36 months)
Award: CHF 5 Mio

Lay summary | More
information

(SwissF )-a
Joint Pediatric National
Data Stream

=> LUCID

LUCID, Low Value of Care
in Hospitalized Patients,
a National Data Stream
on Quality of Care in
Swiss university
hospitals

Main Pls: Prof, Dr. Luregn
Schlapbach (University
Children's Hospital Zurich) &
Prof. Dr. Julia Vogt (ETHZ)

Duration: 01.09.2022 -
31.08.2025 (36 months)
Award: CHF 5 Mio

Lay summary | More
information

Main Pls: Dr. Marie Méan
(CHUV) & Dr. Guillaume
Obozinski (EPFL)

Duration: 01.09.2022 -
31.08.2025 (36 months)
Award: CHF 5 Mio

Lay summary | More
information

Personalized Health
and Related Technologies
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Data exploration and analysis system (DEAS)
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Swiss
Personalized

‘

PERSONAL HEALTH TRAIN

Netwark

International Federated Compute =~ #eosrermer, g o .

Leeds
Ll Cardiff
.lll = Manchester
A R an| Cambridge
L] Switzerland
Zurich
North America ™| = :Basel
m UPenn ||
| Moffitt - ghina
. " - . . . W Benelux | iR
(AR)tificial intelligence for (G)ross tumour v(0)lume (S)egmentation EE8" mussTeo B uiimEs 2O
lung slice rtstruct mask DL results 30 Epochs, DC:0.8250, HD:35.6090 =- LI Iealy -
“ ® " South America M Leuven Rome Indi
B Cenngen Caankode {varpo
i " = i 0Ciright Shsiset s I *Medical Dataworks Vellore ’
200 200 Maastro
“ 00 400 00 - o 10 200 300 400 00 -
* Fully open-sourced code for federated deep learning
« 22 institutional partners across 10 countries
* Executed legal agreements in multiple jurisdictions incl EU, Switzerland, US, China and India
* Inclusivity and diversity — low resource threshold for small clinics and LMICs; each contributes 200+ cases
* In-kind funding from participants
Maastro Credit for slides to Leonhard Wee, Maastro
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Data alone is not enough

For a functioning data ecosystem and broad use of health data in
research and innovation, there is a need for:

—  Domain knowledge % (,
—  Scalable and sustainable infrastructures

— A smart governance framework . - 4 & o)

—  Close coordination at national and international level N D PQQ Ge

—  Achange in research culture, to foster collaboration, = V
transparency, and to ensure responsible data practices — v

—  Public acceptability —®
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