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SYNDERAI

• Synthetic Data: Examples – Realistic – using AI 
(SYNDERAI) – pronounced /ˈsɪndəraɪ/
• xShare Project Work Package

– The xSHARE toolbox (D3.3) arranges tools that support proper 
implementation of the European EEHRxF.



SYNDERAI

• Synthetic Example Data is seen in
– testing and validation (e.g. industry 

proofs, connect-a-thons etc.) 
– as well as in education and further 

implementation support for vendors



SYNDERAI 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 to HL7 FHIR Implementation Guides, including
IPS, EU Laboratory Report, and Hospital Discharge Summary,

– use realistic but not real patient data, ensuring safety in both
development and demonstration environments.
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SYNDERAI Design

• Within xShare, SYNDERAI synthetic data is
– used in architecture testbeds for download, share, and visualize

flows, as seen at vi7eti.net, 
– prepared to support IHE Connectathon/Plugathon test cases
– embedded in documentation and walk-throughs as examples of

valid HL7 FHIR structures and content. 
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https://vi7eti.net/
https://vi7eti.net/


SYNDERAI Design

• This data enables xShare Adoption Sites and developers to
– run the Yellow Button tools without privacy concerns
– simulate end-to-end workflows with repeatable, traceable data
– demonstrate compliance with technical and legal requirements.
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European Synthetic data

• Granular facts for Synthetic 
Example Data 
– …are subject to “real” medical 

background
– …as if from or for “real” care
– …but “invented” matching 

patient demographics

• European Population, Settings, 
Supplies, Locations, etc.



European Synthetic data

• SYNDERAI: using several sources 
of generated data, amalgamating 
it with additional localized data 
(for geo-location of the synthetic 
patients and providers)
• Geo-proximity

Patient Provider



European Synthetic data

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

Diagnoses FindingsTherapy / 
Medication

Patient Provider



European Synthetic data

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

expected, realistic reference ranges for lab values

Diagnoses

Patient Provider

FindingsTherapy / 
Medication



European Synthetic data

• Ongoing, further
developments
– More variations in clinical “stories”
– Use Cases: Laboratory Report, Hospital Discharge Report, 

European (+ International) Patient Summary
– Personas with consistent reports across Use Cases
– Adding Imaging Report Synthetic Data in near future

• Combined with Example Visualization, see vi7eti.net
• Also on zenodo https://zenodo.org/records/16792934

Diagnoses

Patient Provider

FindingsTherapy / 
Medication



Some details
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SYNDERAI Synthetic Data Generation
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SYNDERAI Synthetic Data Generation

• Synthea (Mitre)
– US American set of synthetic data / clinical stories
– US coding systems such as RX Norm

• European Citizen Dataset 
– with addresses, contacts, closest primary provider / hospital
– Stratified with at least gender, age

• Match Making
– Find matches of EU Citizen with Synthea set with similar age, 

same gender etc.
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EU Citizen Dataset Examples
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EU Citizen Dataset Geo Locations
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SYNDERAI Synthetic Data Generation

• Template-based Generation of synthetic examples 
instances
– for EPS, LAB and HDR so far
– AI use interspersed
– Uses Twig Templates
– Output as FSH

• FHIR instance conversion from FSH (JSON+XML)
• Validation, Publication
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TWIG Template

• Generates both the
FSH and the human 
readable text
• Conditions and 

loops available
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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
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Human Text in SYNDERAI

• Human reable text with AI assistance
– especially for the Hopsital Discharge Reports (HDR). 
– In reality, HDR sections typically contain text along with granular 

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

• For consistency in the example generating algorithms, a 
Instance Short Hand (ISH) notation was added to the tooling
– allows concise description of instance contents using same 

mechanisms as for FHIR instance generation as for other artifacts
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ISH

• Instance Short
Hand (ISH)
• Conversion of

human or AI 
invented text to
FHIR examples

® Health Level Seven and HL7 are registered trademarks of Health Level Seven International, registered with the United States Patent and Trademark Office. 23



Story 
Telling
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A smaller set of
personas were
invented based
on the
described
synthetic
foundation.

In selected cases, stories were defined for Hospital Discharge Reports that were
completed by matching data. 



SYNDERAI Synthetic Data Generation /
Use Policy
• Definition: Synthetic data refers to data that are entirely artificially
generated and not derived from any identifiable individual; synthetic
datasets may be:
– Algorithmically generated using simulation tools (e.g., Synthea, 

internal model generators)
– Statistically modelled from aggregated or anonymized population

parameters
– Augmented with fictional identifiers, timestamps, and locations
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No original patient data is used, and no record
linkage to real systems is possible



SYNDERAI Synthetic Data Generation /
Use Policy
• Generation Process

– Data are generated by designated software components
(FHIR Device resources identified in Provenance)

– Generation models are validated for structural correctness (FHIR 
Shorthand / JSON) and semantic plausibility (code system integrity, 
terminology consistency)
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SYNDERAI Synthetic Data Generation /
Use Policy
• Generation Process

– Data are labelled with:
– meta.security codes HTEST and/or TRAIN

– A meta.tag = {
system: "https://synderai.net/fhir/tags", 
code: "synthetic" }

– A Provenance record referencing this policy URL
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...must not be used for clinical decision-making or any
production environment.



Publications and Timeline

® Health Level Seven and HL7 are registered trademarks of Health Level Seven International, registered with the United States Patent and Trademark Office. 28



SYNDERAI Website synderai.net / GitHub
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Synthetic Data Example Categories

• 50 EPS, 890 LAB and 4 HDR so far
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Synthetic Data Example List for EU LAB
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Viewing
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SYNDERAI is
combined with
Example
Visualization,
supported also
by the Gravitate
Health project,
see vi7eti.net



Timeline 2025/2026

• Examples for 1,000 synthetic patients start of Q1 2026
• Investigating necessity for 25,000 records, including EPS and 

IPS output, LAB and derived HDR for Q2 2026

• Important landmark:                                 ends in 2026

• Will be continued after xShare ends
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Summary
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Summary
SYNDERAI

Synthetic Data Examples – Realistic – using AI

• European Use Cases: Laboratory Report, Hospital 
Discharge Report, European (+ International) 
Patient Summary, soon Imaging

• 1,000+ Synthetic Lab Report instances with 
multiple reports per patient over time

• 1,000+ Synthetic European Patient Summaries
•  “low dose” AI application for selected areas
• Part of the xShare Project, see synderai.net
• combined with Example Visualization, supported 

also by the Gravitate Health
project, see vi7eti.net



Title
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Thank you!
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