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B.Sc. Medical Informatics, Trier University of Applied Sciences

M.Sc. Data Science, University of St. Thomas, MN, USA

01/2021 - 05/2023 various research projects in ML and Al

Since 09/2023 Researcher and Project Lead at project DaTreFo

at Trier University of Applied Sciences
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Project DaTreFo

O Research project to design and develop a data-trustee

0 infrastructure to manage and provide medical data

G Secure data pipeline for privacy-compliant secondary use of
medical data

N Cooperation of Trier University of Applied Sciences with
EMm  Dedalus HealthCare GmbH and
German Research Center for Artificial Intelligence (DFKI)
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Data-Trustee Infrastructure
Network HIS Ed HIS2FHIR - ata-rFroviaer vodule

- Data (medical, demographic, and consent) from the Hospital Information System
(HIS) are extracted, transformed into the FHIR format (HIS2FHIR), and send to
the Data-Provider Module (DPM)

 DPM splits data and preprocesses data to be stored in different modules
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Demographic data, consent, and
medical data IDs are stored in
the Manager module

@

Data-Trustee Infrastructure

Data-Provider Module

N Metadata for each data entry

are stored in the Metadata
module

Raw medical data are

€ Datastorage
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Data-Trustee Infrastructure
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P
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Data-User Module

- Researchers receive a customized Data-User Module (DUM) with their

Study Specification Document
 DUM starts automated search on demographic data and metadata

- After a successful search, data are downloaded from the Datastorage module
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- Researchers provide study requirements and cohort descriptions

- Data requirements based on generalized data

Cohort [Diab. Group| ]
Demographics  Encounter Procedure  Condition

Observation Type « Patients of all gender that are born before 2006

Glucose|MCnc|Pt|ANYBIdSerPI (LG7967-5 LOINC)

Cohort | Diab. Group ] Cohorts

Demographics ~ Encounter ~ Observation  Procedure Digh. Group “ u

Add Observation Please enter your requirements on the cohorts' « and have been diagnosed with Diabetes mellitus (E10-E14
conditions. ICD-10)
Please enter your requirements on the cohorts' (]
laboratory values.
[} Related to Encounter
Condition*
Related to Encounter equals
9 Non Diab. Group .
LA |
Diabetes mell
Glucose « Patients of all gender that are born before 2006
Diabetes mellitus E10-E14 (ICD-10) « that have had elevated values of
Glucose|MCnc|Pt|ANYBIdSerP| LG7967-5 (LOINC) A ) Glucose|MCnc|PtJANYBIdSerPI (LG7967'5 LO|NC),
[ Diabetes mellitus Type 1 E10 (ICD-10)

« that have not been diagnosed with Diabetes mellitus (E10-

() Diabetes mellitus Type 2 E11(ICD-10) E14 ICD-10)
« and have been diagnosed with Other retinal disorders (H35

Value* — ICD-10)
decreased

normal * required
O elevated
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Study Specification Document

{
"resource": {
.. "resourceType": "Patient”,
Original Data " g "patient.1"
{ "birthDate": {
"resource": { "@perator": "Slte",
"resourceType": "Patient", "Jalue": "2006"
"id": "Patient-1234", 1
"blrthDate“: "2005", | "gender": {
"gender": "male" "operator": "Sin",
} "value": [
} "male"”, "female", "divers"
]
}
}
}
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Study Specification Document

{
"resource": {
. "resourceType": "Patient”,
Original Data "id": "Patient-1",
{ "birthDate": {
"resource": { "operator": "Slte",
"resourceType": "Patient”, "value": "2006"
"id": "Patient-1234", 3

"birthDate": "2005",
"g*nder": "male"” I

"génder": {
"@dperator": "Sin",
alue": [

Tmale”, "female", "divers"

]
}

}

}
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Privacy-Preserving Search

“Male patients born before 1961 that have had an inpatient encounter
after 2017 due to atrial fibrosis and take or have taken beta blockers.”

<> Dermographic —
Medical data . er;cr)]gzp o data
* Encounter and Conditions « Birth year
\[S1E:TeEVEY  « Observations (vital-signs, + (First digits of) postal code Manager
laboratory) * List of data-entry IDs

Data-User Module
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Privacy-Preserving Search

“"Male patients born before 1961 that have had an inpatient encounter
after 2017 due to atrial fibrosis and take or have taken beta blockers."

<> Dermographic —
Medical data . er;cr)]gzp o data
* Encounter and Conditions « Birth year
\[S1E:TeEVEY  « Observations (vital-signs, + (First digits of) postal code Manager
laboratory) * List of data-entry IDs

Data-User Module
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Privacy-Preserving Search

“Male patients born before 1961 that have had an inpatient encounter
after 2017 due to atrial fibrosis and take or have taken beta blockers.”

- _ Demographic data -
Medical data « Gender
* Encounter and Conditions « Birth year
\[S1E:TeEVEY  « Observations (vital-signs, + (First digits of) postal code Manager
laboratory) + List of data-entry IDs

Data-User Module
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Privacy-Preserving Search

“Male patients born before 1961 that have had an inpatient encounter
after 2017 due to atrial fibrosis and take or have taken beta blockers.”

Demographic dat <>
- Medical data emographic data

* Gender

* Encounter and Conditions « Birth year
\[S1E:TeEVEY  « Observations (vital-signs, + (First digits of) postal code Manager
laboratory) * List of data-entry IDs

Data-User Module
Wm) # Patients

[A, = {1234, 3456,5612, 5678}, A, = {1256, 7812, 7856} }
- (R = {1234, 3456, 5612, 7812, 7856}, 2)
P =P, = {1234, 5612, 7812} P, = {1256}, P, = {3456, 7856} |

27.10.2025 From Hospitals to Researchers: A Data-Trustee Infrastructure to Search and Use FHIR-Data for Retrospective Medical Research 14



H OC H
Informatik S C H UL E
Hauptcampus T R I€E R

Privacy-Preserving Search

“Male patients born before 1961 that have had an inpatient encounter

. If enough IDs match. in after 2017 due to atrial fibrosis and take or have taken beta blockers.”
14
the Data-User Module: - Oamocrapicsa < >
* Encounter and Conditions « Birth year

- Request medical data Metadata et ; Frstdis ot posalcode R

« List of data-entry IDs

from Datastorage module

* Request demographic

data and keys from

Manager module

Data-User Module

W1 c) # Patients

{A, = {1234, 3456,5612, 5678}, A, = {1256, 7812, 7856} }
P ={P, ={1234, 5612, 7812} P, = {1256}, P, = {3456, 7856} }

= (R = {1234, 3456, 5612, 7812, 7856}, 2)
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Strengths and Limitations

Nearly fully-automated pipeline from hospital to researcher

Separation of concern in core-DTI: no module has access to both patient identity and medical
data

FHIR resources enhance interoperability

Privacy-preserving search allows access only to data meeting the study requirements

X £ < K X

Architecture requires own module for each participating hospital and researcher

x Generalized metadata simplifies data requirement specification but limits granularity for data
queries
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Further Discussion

Carolin Poschen
Trier University of Applied Sciences
Germany

c.poschen@hochschule-trier.de

With funding from the:

I!I -
DaTreFo * Federal Ministry
Datentreuhander mit geschiutzten 22> N of Research, Technology

Datenschéatzen fur die Forschung and Space
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