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Synthetic Data? Why?

• Synthetic Data: Examples – Realistic – using AI 
(SYNDERAI) pronounced /ˈsɪndəraɪ/

• Synthetic Data Examples seen in
• testing and validation (e.g. industry proofs, 

connect-a-thons etc.) 
• in education 
• in further implementation support for vendors

PHASE
I

PREAMBLE
Embracing the 

Foundation

dr K. Heitmann: SYNDERAI – European Synthetic Data for the European Health Data Space 4



SYNDERAI and the xShare Project

• xShare Project Work Package
• Project funded by the Euopean Commission (7.8 Mio €)
• Contributed to the advancement of HL7® FHIR® 

Implementation Guides (HL7 EU realm)
• Toolbox supports proper implementation

of the European Electronic Health Record
exchange Format (EHRxF)
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European Health Data Space (EHDS) 
Priority Categories

European 
Patient 

Summary

Laboratory 
Report

(Hospital)
Discharge

Report

Medication
Prescription + 

Dispense

Imaging Report

HL7® FHIR® Implementation Guides – hl7.eu/fhir
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SYNDERAI Foundational Design
• SYNDERAI datasets are designed to ...

represent
realistic clinical
scenarios

including medications, 
allergies, problems, 
encounters, vital signs, 
depending on the
covered use case

be conformant
with HL7 FHIR 
Implementation 
Guides

including IPS/EPS, EU 
Laboratory Report, 
Discharge Summary, 
Medication Prescription
and Dispense, Imaging

use realistic but 
not real patient
data

ensuring safety in both
development and 
demonstration
environments
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#1 Artifact: EU Laboratory Report

• EHDS Lab Reports were the 
first synthetic artifacts

• Starting October 2024, 
one per “fake” patient
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Generating Lab Reports

• Testing, collecting and 
pre-compiling meta data

• Pairing clinical stories
and demographics data
using stratification

• Processing synthetic
patient's clinical stories

• Emitting FHIR / FSH
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SYNDERAI Synthetic Data Generation
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European Synthetic data

• Synthea  (Mitre)
• US American set of synthetic

data / clinical stories
• US coding systems, e.g. RX Norm

• European Citizen Dataset 
• with addresses, contacts, closest 

primary provider / hospital
• Stratified with at least gender, age
• 172 European regions, relative 

population density
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European Synthetic data

• Match Making
• Find matches of EU Citizen with 

Synthea set with similar age,
same gender etc.

• SYNDERAI geo-location of the 
synthetic patients + providers

• Geo-proximity

Patient Provider
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European Synthetic data

• Demographic stratification, mapping to a 
clinical “story” or even a Persona

Diagnoses FindingsTherapy / 
Medication

Patient Provider
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European Synthetic data

• Laboratory Report was first
• Other categories followed
• Example of using AI: generate the stratified, clinically 

expected, realistic reference ranges for lab values

Diagnoses

Patient Provider

FindingsTherapy / 
Medication
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Synthetic Data Example Categories

...
Laboratory

Report

50 synthetic patients with
1432 HL7 FHIR example

instances of the European 
Laboratory Report

(LAB)
(Package 2.0.0+20260318)

...
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Patient Summaries and more

• Extending the generation process to other
priority data categories

• Enhanced validation of created artifacts
• Connectathon IHE Europe / HL7 Europe 

(Plugathon)
• Building the pipeline

from compile to
publish
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SYNDERAI Synthetic Data Generation
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SYNDERAI Synthetic Data Generation
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SYNDERAI Synthetic Data Generation
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Synthetic Data Example Categories

European Patient 
Summary

50 synthetic patients with
50 HL7 FHIR example

instances of the European 
Patient Summary

(EPS)
(Package 2.0.1+20260514)

Laboratory
Report

50 synthetic patients with
1432 HL7 FHIR example

instances of the European 
Laboratory Report

(LAB)
(Package 2.0.0+20260318)

(Hospital)
Discharge Report

31 synthetic patients with
53 HL7 FHIR example

instances of the European 
Hospital Discharge Report 

(HDR)
(Package 2.1.0+20260323)

• Per patient one EPS, several to many LAB and some HDR
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European Prevalences and more

• SYNDERAI uses Synthea from Mitre (US-centric)
• Analyzing conditions etc. and their frequency
• Disease prevalences are not comparable to typical

European populations (US: “opium-related deaths“)
• Adaptation: replace and remove Synthea modules

Category Count
Modules newly added (EU-specific) 39 
US modules removed (replaced or deprecated) 53
Modules present in both but modified ~110
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European Prevalences and more

• Hypertension
• Type 2 Diabetes
• COPD
• Asthma
• Stroke
• Myocardial Infarction
• Stable Ischaemic Heart 

Disease (IHD)
• Atrial Fibrillation
• Congestive Heart Failure

(CHF)
• Chronic Kidney Disease 

(CKD)
• Alzheimer's Disease / 

Dementia

• Depression
• Anxiety Disorders
• Epilepsy
• Fibromyalgia
• Osteoarthritis
• Rheumatoid Arthritis
• Gout
• Osteoporosis
• Breast Cancer
• Colorectal Cancer
• Lung Cancer
• Prostate Cancer
• Substance Use 

Disorders / Alcohol
• Sinusitis

• Sepsis
• Hypothyroidism
• Obesity
• Allergies
• Diabetic Retinopathy
• Adolescent Idiopathic

Scoliosis (AIS)
• Haematological Oncology / 

Bone Marrow Transplant

• Also adapted: Medications, 
Procedures
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SYNDERAI Synthetic Data Generation

A

Synthea Demographics Matchmaking AI, FSH FHIR

US-centric
clinical

stories, data
and codes

Stratified
European 
citizens, 

providers, 
hospitals

Match A and B 
using strata, 

code mappings

Generate FSH 
and Human 
Text using

selective AI 

Convert to
FHIR JSON 
(and XML), 

validate and 
publish

B C D E

Start Publication
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SYNDERAI 
Dashboards
• Conditions
• Medications
• Care Plans
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Synthetic Data Example List for EU LAB
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AI in SYNDERAI

• “Low dose“ AI application
• Appropriate dosage for a specific medication
• Stratified normal lab value ranges based on patient‘s conditions
• Conclusion per lab report, based on all prior synthetic lab reports
• Synthesis of hospital treatment episodes, treatment summary
• Primary Discharge Diagnoses and Procedure Lists
• Care Plan Goals based on patient‘s conditions
• EU prevalence fine-tuning of Synthea modules
• Validation – GitHub issue pipeline for iterative refinements
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Human Text in SYNDERAI

• Co-generated by the template-based generation method
• Human readable text with AI assistance

• Especially for the Hospital Discharge Reports (HDR)
• HDR sections typically contain text along with granular 

data such as codes or
measurements for
medication, results, 
diagnoses, etc.
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Viewing

SYNDERAI is
combined with
Example
Visualization,
supported also
by the Gravitate
Health project,
see vi7eti.net

vi7eti.net
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Partner
Viewing

Visualization
supported by
Andries Hamster
Founda Health

ehds.hamster.nl
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Partner
FHIR Server

High Performance
FHIR Server 
supported by Firely

©
 Depositphotoscookiecutter

fire.ly
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Partner
Validation

Fast Continuous 
validation
Drift detection 
Release evidence
supported by
medvertical

medvertical

medvertical.com
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Webinar

SYNDERAI – Synthetic Data for the
European Health Data Space

16 July 2026, 14-15
hl7europe.org/category/events/
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Summary SYNDERAI
Synthetic Data Examples – Realistic – using AI

European Priority Categories: Laboratory Report, 
Hospital Discharge Report, European (+ International) 
Patient Summary, Imaging
One Synthetic European Patient Summary per patient, 
consistent and consecutive reports over time
Template-driven generation from synthetic funds,
“Low Dose” AI application for selected areas
Combined with Example Visualization Options,
FHIR-Server and Continuous Validation
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Title

dr K. Heitmann: SYNDERAI – European Synthetic Data for the European Health Data 
Space

Thank you!

SYNDERAI – European Synthetic Data
for the European Health Data Space

dr Kai U. Heitmann
kai.heitmann@hl7europe.org / ceo@hl7.de
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