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MOTIVATIONS AND GOALS

The growing demand for accessible, high-
quality and privacy-preserving health data
has led to increased interest in synthetic health
data as a promising solution to overcome data
scarcity and legal barriers." Synthetic data
refer to information that has been created
artificially to mimic real-world observations.
This is particularly relevant in the context of
rare diseases, where real-world data are often
fragmented, siloed or insufficient for robust
artificial intelligence (Al) development and
clinical research.” This paper summarises the
outcomes of a multidisciplinary Sandpit work-
shop involving experts with lived experiences
in rare diseases, as well as experts in clinical
medicine, data science, cybersecurity and
medical informatics. The goal was to define
a shared vision and roadmap for a synthetic
health data repository (SHARE).

STAKEHOLDER BENEFITS

SHARE provides realistic yet privacy-preserving
datasets that enable clinicians, researchers and Al
developers to develop, validate and benchmark
digital health solutions without accessing real
patient records. Policymakers and regulators gain
transparency and reproducibility for algorithm
evaluation, supporting safe experimentation
within regulatory sandboxes. Educators, students
and ultimately patients benefit from improved
training resources and more robust, trustworthy
and inclusive digital health innovations.

DESIGN AND IMPLEMENTATION OF THE
SYNTHETIC DATA GENERATION APPROACH

As an initial demonstrator, SHARE will focus
on arrhythmogenic right ventricular cardiomyopathy

(ARVC), a hereditary cardiac disorder charac-
terised by progressive fibrofatty replacement of
the right ventricle and a high risk of malignant
aurrhythmias.3 Because ARVC is rare, heteroge-
neous and frequently misdiagnosed or underdi-
agnosed, it represents an ideal use case for
synthetic data generation. The objective is to
create synthetic patient cohorts that reflect characteristic
disease trajectories, including ECG abnormalities,
imaging and biopsy findings (eg, echo and MRI
parameters, endomyocardial biopsy), genetic
variants and longitudinal clinical outcomes.
Representing these trajectories synthetically
may help clarify diagnostic boundaries with overlap-
ping conditions such as myocarditis or cardiac
sarcoidosis, thereby supporting more precise diag-
nostic reasoning.

To ensure clinical realism and represen-
tativeness, SHARE will leverage multimodal
datasets from expert centres within the ERN
GUARD-Heart network (https://guardheart.
ern-net.eu/), which aggregates high-quality
genetic data on inherited cardiac diseases
across Europe. These real-world ARVC
cohorts provide the reference distributions,
correlations and temporal dynamics needed
to train and validate the synthetic data gener-
ation models. The synthetic data pipeline
will be built entirely on the HL7 FHIR (Fast
Healthcare  Interoperability  Resources)
standard. Structured ARVC data will be
represented using modular FHIR resources
(https://build.thir.org/resourcelist.html)
such as Observation, Condition, Procedure,
ImagingStudy and accompanying terminology
bindings (eg, Human Phenotype Ontology,
Systematized Nomenclature of Medicine,
Logical Observation Identifiers Names and
Codes, Anatomical Therapeutic Chemical/
Defined Daily Dose Classification) to ensure
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semantic consistency and machine-actionable interoperability.
Generative modelling  approaches, including time-series
models, generative adversarial networks, diffusion models
and variational autoencoders, will be explored to synthe-
sise the multimodal ARVC data (numerical, categorical
and textual elements).” The choice between centralised
versus federated generation will be made within a clear
governance framework that balances data protection,
institutional autonomy and technical feasibility.

Evaluation will focus on fidelity, utility, bias detection
and privacy preservation using metrics tailored to multi-
modal EHR data. We will compare real and synthetic
distributions for numerical, categorical, temporal and
textual variables, and assess subgroup-level biases (eg, sex,
age, genotype) through stratified analyses. Utility will be
quantified in a clinically meaningful downstream task
by training risk-prediction or phenotype-classification
models on synthetic data and testing them on real
patients (train-on-synthetic, lest-on-real), assessing whether
synthetic trajectories preserve clinically relevant diag-
nostic boundaries. Privacy risks will be evaluated through
nearest-neighbour analyses and membership-inference checks.

All components will be shared through a two-
step publication strategy. A public GitHub repository
(https://github.com/) will host the codebase for the
generator, FHIR profiles and mappings, documen-
tation and example bundles, enabling collaborative
development. In parallel, wversioned releases of the
synthetic ARVC datasets will be deposited on Zenodo
(https://zenodo.org/), providing a DOI-assigned,
stable and citable archive. This combination ensures
both agile iteration and long-term FAIR-compliant
(Findable, Accessible, Interoperable and Reusable)
accessibility.® SHARE will adhere to the guidance of
the European Data Protection Board, according to
which synthetic data may fall outside the scope of the
General Data Protection Regulation if re-identification
can be ruled out.?”
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