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Personalized Health (Research): The ﬂ Challenges

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

— Lots of free text, lack of structured data,
local or no standards

— Data quality — sufficient for the purpose?

— Big Data analyses require a critical
mass of data to be combined
from various scattered sources

—  (Gen)omic layer often missing

— Sensitive nature of health data
(even if pseudo- or anonymized)

— Data ownership and governance
—  Cultural shift
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Ifdable / \ccessible
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Wilkinson, M., Dumontier, M., Aalbersberg, I. et al. The FAIR Guiding Principles for scientific data
management and stewardship. Sci Data 3, 160018 (2016). https://doi.org/10.1038/sdata.2016.18
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https://doi.org/10.1038/sdata.2016.18

SPHN Semantic Interoperability Framework

- Real World data iS Com pleX, d ive rse (Ontologies\ / SPHN Concepts: \ K »  SPHN RDF Schema: \ ( Re-use or use case w
. . and standards éri Semantic definition of 1"+ Exchange format for highly specific transformation
level of context of the data is available

modular building blocks I interconnected data
SNOMEDC' indi

: : . @@ . B ST
- Biological data (e.g. omics) adds an °?° i
additional layer of information 8 5, oo

- W3C (RDF and OWL) and data
(SNOMED CT and LOINC) standards
allow to speak a common language

. Semantic representation of the data Multi-layered data integration into a

enables a better understanding of the knowledge graph enables a comprehensive
data view of the patient
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The SPHN value chain
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SPHN DEAS (Data Exploration and Analysis System)

SPHN
== DEAS

Federated Query Hypothes

( 1,351 patients I-uﬂu_vi:

S Distributio fpt nts
with Gluc n blood
lZSmg,.de?

How many patients have
diabetes and glucose in
bloed = lZSmgdei‘
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Feasability queries, value distribution and
survival curves of patient cohorts

Full SPHN Dataset (>165 clinical parameters)

All patients with General Consent since 2018
from 6 hospitals

0.7 Mio patients

Local triple store at each hospital with over 12
Bn triples

Fully privacy preserving, in collaboration with
T|JNE INSIGHT

Plan to go live in 2026

18.09.2025 7 CO®O



The SPHN value chain
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The SPHN value chain

@ 3) Data preparation
Is the data available and éﬂ%’
% interoperable? 888
[ z y o -
(&) =
= -
S S
From raw data to FAIR
data
. FoA .l
. i s v a® JORUY
2) Project initiation .? .o
Requirements to use the data? et W3C
® . LOINC

1) Project planning é%@) /
What data is available for my N

research project? /
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Core infrastructures at Swiss University Hospitals

Admission of patient Discharge of pat|ent) [primary USG]
r = - [primary use]
3 =3 oo
Emergency module e Source 1 c @ _ - Clinical care
Intensive Care Unit — —> s:.%iz 2 o a g 3 - Tumorboards
g . . c U k=) i
S = ° - Quality control
Normal Ward — — > B £3 e 5 72 y
E o n o—
Operating Theater > . =] . g 2 E E £ [secondary use]
H H ource - <] .
- — o= Research (in-house
T O © +
-3 . 2 o and external)
=3 = = . g .
Laboratory W ¥ i % % & * =, % < Clinical Data £ a National initiatives
<]
hol = £~ Platforms o g Data transfers to
Pathology L 2 L 2 = o c o o
- o = registries, authorities
Radiology A A A A £ 7] - etc.
standards, codes
=3 Data capture along the patient path through the hospital. [ ] [risk-based de_identfication]
A ¥ Data capture in specified hospital facilities [data Specification]

[general consent]
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The need for data linkage

Clinical routine data Other health-related data
Admission of patient Dlsdmrgeufpdhunt: * * .
Emergency module s s.,?m- . ‘
Intensive Care Unit [ =]
= S o 4 . O ‘. ~ Clinical Trial Data
Opersting Theater o B, * A O A A — Registry Data
C N ) — Patient Reported Outcomes
Laboratory k| 4k & " B, * % O . [N — Sensor Data
. A4 * B — Medical Imaging
Radiology A A A A w%,_ 1 — efc.
—> Data capture along the patient path through the hospital.

A * Data capture in specified hospital facilities

IS
- Human and machine readable Y §
meaning of the data £d
- The context around the data - 85
provenance and meta data of the data H
- Linking data from different sources i:
SPHN - Sabine Osterle 18.09.2025 1 MO
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The need for data linkage

Clinical routine data

Admission of patient Discharge of |..\nmuntk

o : o Fqx ©

=3 Data capture along the patient path through the hospital. 1

A * Data capture in specified hospital facilities

> Human and machine readable °@® ",

meaning of the data °

- The context around the data - o ° 0

provenance and meta data of the data °

—> Linking data from different sources o
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The SPHN Schema to generate knowledge graphs
206 SPHN concepts

o . — Nationally aligned
o . @ 1 . — Meaning defined once
o o @& - Domains covered
® *15% @ — Administrative items (administrative case, consent)
4 — Demographics, medications, procedures, diagnosis, lab,
o 2 o N measurements (vital signs)
. ) m ° — Medical Imaging, Sample and biobanks
O 4 ® © — Special concept for oncology, intensive care, microbiology
® ¥ — Omics results and processing

— Data provenance

. https://www.biomedit.ch/rdf/sphn-schema/sphn
SPHN - Sabine Osterle 18.09.2025 13 @Q®O)
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SPHN Toolstack to generate knowledge graphs

Researchers Data Concepts
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Standards

—'L'__ SPHN
= Terminology Service
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De-identification

https://git.dcc.sib.swiss/sphn-semantic-framework; https://schemaforge.dcc.sib.swiss/

Transformation

SPHN Schema Forge — Web service for
the generation of semantic artefacts

SPHN Connector — RDF data generation
on the data provider side

SPHN Terminology Service — FAIR and

2810 versioned terminologies in RDF
B E SPHN Mock Data Generator — Large
ol &, ® ‘e | scale production of Mock Knowledge
o o, Graphs for training or testing

Knowledge Graph

*Deployed in all Swiss University hospitals,
currently onboarding of multiple cantonal hospitals

SOE
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The SPHN value chain

/T rusted research environment\

Encrypted Data
Transfer

Container Registry
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— %{' = )
[ Additional Software &
Data Providers Containers a n
<
G,
Security
Check

1) Project planning

What data is available for my

research project?

2) Project initiation
Requirements to use the data?
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4) Data mobilization
and analysis:
Where can | analyze
sensitive data?
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SPHN National Data Streams

Project-specific infrastructure development,
data management and data-driven research

=> ey

[eE—CN0 R

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

Swiss Personalized
Oncology National Data
Stream (SPO-NDS)

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

"N SwissPed
— Health

(Ce=E=L,

Pediatric personalized
research network
Switzerland
(SwissPedHealth) - 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

>BIOMED IT< O ategic Focus Area

and Related Technologies
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The SPHN value chain

@ 3) Data preparation & 5) Data reuse
Is the data available and & How can | make data
interoperable? 888 accessible to other
ﬁ? researchers?
) ___9___}
@ —
= _— -
E:Q _— / = gll:l!;lt!\PIOII:tlletadata Catalog\

>BIOMED

Por

2) Project initiation
Requirements to use the data?

4) Data mobil FAI?
and analysis:k /

=
5 Where can | analyze
sensitive data?

1) Project planning é%@) y
What data is available for my TR/
research project?

SPHN - Sabine Osterle o 18.09.
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SPHN Metadata Catalog (FAIR Data Point)

=" FAIR Data Point Q Login

Metadata for machines

SPHM FAIR Data Point / Low Value of Care in Hospitalized Pati...

- Tltle (dCtermS' tltle) Low Value of Care in Hospitalized Patients - a National Data Stream on

_ AbStraCt (dCtermS.'abStraCt) Quality of Care in Swiss university hospitals
, ,
— Version (dcat:version)

nforms to « LUCID RDF Schema 2024.1

— Sources (dcterms:source) fpw—
- D ata SCh e m a / D ata m Od e | u S ed (dCtermS:CO”formS TO) Abstract National Data Streams (NDS) are set to play an important role in making Swiss healthcare more effective,

cost-efficient, data-driven, and evidence-based. Our project will focus on hospital inpatient quality of care
and will attempt to find ways of improving healthcare p in Swiss hospitals. As both the number of

—_ L a n g u a g e (dC te rmS.'la nguage) patients and the cost of acute care are expected to increase in the future, avoiding healthcare waste, while
satisfying inpatients expectations, is key for the Swiss health system. Since value-based healthcare aims at
preventing low-value healthcare processes while keeping costs under control through a patient-centered

H H - outcome orientation, and within an evidence-based and data-informed framework, our broad objective is

- Creatlon d atetl me (dCtermS. ISSUed) to build an NDS permitting to monitor and study the quality of care in Swiss hospitals using existing
hospital data and Patient Reported Outcomes (PROs). While the current project will focus on hospitalized
patients in medicine who represent the largest part of hospitalizations, the project's infrastructure and

—_ Coding SyStemS (h ea Ith d Cata p : h a S Cod i n g Syste m ) processes are applicable for hospitalized patients from other specialties.

— Health data access body (healthdcatap:hdab)

» Marie Mean

Contact Point * Marie.Mean@chuv.ch

- HealthDCAT (European health data space compliant) o
- FAIR Data Point (human and machine readable) [

https://specs.fairdatapoint.org/fdp-specs-v1.2.html https://healthdcat-ap.qgithub.io/

. https://fdp.dcc.sib.swiss/
SPHN - Sabine Osterle 18.09.2025 18 @QMHO)
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SPHN Metadata Catalog (SPHN Schema Scope)

Human visualization of the
- SPHN Schema

- Projects (reuse of SPHN concepts plus
own concept)

- Counts of instances

- Coding system used (total instance,
counts of different codes)

https://schemascope.dcc.sib.swiss/

SPHN - Sabine Osterle

U =.. SPHN Metadata Catalog

SPHN Schema Scope
Select a project:
ADONIS

Select a schema version:

Available dataset(s) or schema:

Retrospective cohort clinical data

Node scaling mode:

Binned

[] Show advanced options (graph setup, inheritance)

o isplay e ), display ions, shapes and labels)

\
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Selected SPHN use cases

12 catalogs with 11 dataset from SPHN Projects (more to come)

LUCID (Low value care in SPO (melanoma cohort) ADONIS

Hospitalized Patients)

* 0.1 Mio patient * 431 patients « 15K patients

« Administrative data, « Administrative data, clinical « Administrative data,
clinical routine data, routine data, oncology data, clinical routine, ICU data,
PROMS omics timeseries

e 2.55 Bn triples « 7 Mio triples * 400 Mio triples

- Explore more datasets: https://fdp.dcc.sib.swiss/

SPHN - Sabine Osterle 18.09.2025 20 MO
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