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ERN'’s perspective: the unmet need in RDs: +7000 RDs, 30Mi PLWRD in Europe

Dispersed knowledge and
experience

Underdiagnosis, misdiagnosis,
and/or delayed diagnosis

50% of RDs without a precise diagnosis

Few reference centers - ) )
5-7 years in average to get a diagnosis

Lack of evidence to develop treatments and

s : yuns Real-world evidence (RWE): scarce,
clinical practice guidelines

fragmented, and unstructured

Most best practice documents are expert
consensus opinion or recommendations

Lack of population-based studies, natural
history studies and registries;
Fragmented healthcare records;

Insufficient basic, translational,
and clinical research

Lack of a sufficient number of
patients or patient groups

275 (5%) RDs with treatment Type 2 Diabetes Mellitus =5 M in ES
2,600 designations, 230 authorized, 180 available Hereditary anemia = 150-1,000 in ES
30% of phase Ill fail to meet enrollment targets No country has enough cases

<15% of paediatric rare-disease patients can account for up to 50% of hospital care processes and costs
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ERN’s perspective: main challenges

Rare disease data across the European Union remains fragmented across multiple registries and national systems,
limiting its effective use for research, regulatory decision-making, and health system planning.

’ Data repositories and legal framework a Limited interoperability and standards adoption

RDs health data are scattered across registries,
biobanks, hospitals, research centres and national

databases. Limited implementation of RD codification (e.g.
Orphacodes), inconsistent adoption of standards,
ontologies and common data models (e.g. OMOP)

* Uneven implementation of FAIR principles.

» Divergent legal, ethical, and governance frameworks
between Member States.

Limited translation from data to clinical value Limited integration of RWE a Translation into Regulatory
- . . + lack of systematic approach to * Registries  based RWE is  not
+ Limited quality metrics and assessment integrate real-world data: incorporated into drug regulatory
of COoverage, bias and frameworks (PPPs, EMA, HTA).
i Rlesentativeness » Research Data: x-OMICs, functional
. . data + Inconsistent inclusion of patient
® lelted. Val|dat|on and uptake Of Al and advocacy groups in design, governance
data driven tools. - Patient-reported outcomes (PROs) and validation of data and RWE
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Synthetic data generation in Rare Hematological Diseases

e Synthetic cohorts for better stratification

Create synthetic longitudinal datasets combining EHR, genomic, and omics data to improve AML and SCD
sub ghroups classification, identify rare patient subgroups, and enable AI-driven phenotype—genotype
matching.

*Synthetic data for biomarker and endpoint discovery
Integrate synthetic clinical and omics data to identify prognostic biomarkers, predict disease progression, and
develop better clinical endpoints for precision hematology.

- Synthetic external control arms for faster clinical trials
Use synthetic patient populations generated based on real-world data from registries as external control
arms to optimize recruitment, simulate trials, and accelerate evaluation of hew AML and SCD therapies.

e Synthetic data augmentation to improve quality and reduce bias
Apply generative Al to address missing or imbalanced data, improve dataset representativeness, and
support patient-centered and regulatory-grade real-world evidence analyses.
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ERN-EuroBloodNet

ERN-EuroBloodNet is a collaborative network
aiming to improve the healthcare services of
complex or rare hematological diseases
(RHD) and conditions that require highly
specialized treatment in Europe.

89 Aff'I'7t d 1 0
iliate
Merr;berss Partners ePAGs
in18 M in 6 MS

Bl Vvembers

Affiliated Partners

ePAG: European Patient Advocacy Group .
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European Rare Blood Disorders Platform — ENROL Registry enrol

Endorsed by the European Hematology Association (EHA), ENROL is the central registry of the ERN-
EuroBloodNet, covering both new and already existing registries on rare hematological disorders (RHD).

Aims to avoid fragmentation of data by promoting the standards for patients registries' interoperability in line with the
EU-RD-Platform.

ENROL'’s principle is to maximize public benefit from data on RHD with the only restriction needed to guarantee

patient rights and confidentiality, in agreement with EU regulations for cross-border sharing of personal data.

Identify unmet needs in RHDs

Share and pool data, reach critical numbers

Analyse KPIs, perform clinical trials & research projects

Knowledge and Evidence generation

better healthcare for RHDs patients




European Rare Blood Disorders Platform - ENROL

&a g 7oy

' Faciliitate' Enhance health Enable the identification Promote research &
epidemiological planning of patients’ cohorts innovative therapies
surveillance

Rare bleeding-coagulation
disorders and related
Myeloid Lymphoid disorders diseases
malignancies malignancies 1 11

10

Hemochromatosis
and other rare
genetic disorders

% % of iron metabolism
NON- % 1) and heme
ONCOLOGICAL ONCOLOGICAL 3 synthesis

HUB
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ENROL Directory of Registries in RHD e

RDs 2
Oncology 2
RHD RHDs
Registries Onco-RHDs
Hematologic stem cell...
Red Blood Cells disorders 40
Bone Marrow Failures 34
Coagulation 4
Hereditary Hemochromatosis and...
Myeloid malignancies 23
Lymphoid malignancies
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ERN'’s perspective: opportunities to accelarate research through RWE

E-DERA

European Rare Diseases
Research Alliance

L VIRTUAL PLATFORM

levels of access from directory to federation|

© EMA

EUROPEAN MEDICINES AGENCY

Industry partnership

ERNSs Research collaborative projects

E-DERA

Eurgpean Rare Diseases
Research Alliance

Real World Data

* Leverage primary and
population-based data for rare
disease outcome research

+ Integrate patient cohorts and
develop regulatory-grade
natural history data resources

* Model disease progression,
identify prognostic biomarkers,
and enable clinical trial
simulation

Clinical Outcome Assessment

» Develop and implement
patient-centered COA/PROMs
tools

+ Assess the socioeconomic
impact of RDs

Reblise Lol

to

a
cLinical trialS in ultra-rarE Diseases

Development of an
efficient patient
enrolment system

New methodologies for
clinical trials
Generation of synthetic
data cohorts

N7
i

JOINT RESEARCH CENTRE

European |
Commission

[ EU RD Platform |

ERDRI
The European Rare Disease Registry Infrastructure

« European Directory of Registries
« Central Metadata Repository
* Pseudonymization tool

g Aggregated data
~

is shared

EUHill;]IS ehr\OL

European ars Blosd
RARE DISEASES EURDPE

sordars Platform

Epidemiological & disease burden surveillance

Promotion of best practices & health planning

Identification of trial cohorts for Clinical trials

Promote research and innovative therapies
A

L

4

© EMA

*x EUROPEAN MEDICINES AGENCY

EMA Quality Frame
EHDS Data quality and utility label

Pseudonymised

CLINICAL OUTCOME RESEARCH PLATFORM

S SYNTHEMA -

Re-use and linkage of clinical data with -omics & functional analysis
Data-driven research & Al federated platform
Clinical research & PASS & PAES

50— 3 orphanet

FAIR principles

N
i

DATA PROVIDERS

= INDIVIDUAL CENTRES

a8 EUROPEAN REGISTRIES
oa NATIONAL REGISTRIES/
0o0f88] NETWORKS

data is shared

Member States

+ Common Data Elements
« EHRextraction, data ETLs, interoperability



Synthema Use cases & objectives

Sickle cell disease (SCD)

SCD is an inherited chronic disorder caused by the presence
of abnormal adult haemoglobin.

Red blood cells become rigid and sickle-shaped, breaking
down or blocking normal blood circulation, resulting in acute
and chronic pain and progressive organ-specific clinical
complications.

Kidney disease

1,000+ patients with genetic diagnosis for SCD disorder,
including paediatric (1+ year-olds) and adult patients.

Acute myeloid leukaemia (AML)

AML is a type of blood cancer that starts in immature
myeloid cells (blasts) in the bone marrow.

These abnormal cells grow and divide too quickly,
interfering with normal blood cell production.

Overall survival analysis

2,500+ patients with “de novo” AML
(2016 WHO classification criteria).
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Synthema Clinical partners

TRAINING, RESEARCH
& INNOVATION CENTER

s Camn
. TN
% ' [JNIVERSITA C hllVﬁTﬁE‘E[!zwImE - HEALTH
e 7 DI PADOVA
UMC Utrecht %
ASS]STANCEQ HOPITAUX C H A R | T E

Va" d'Hebron RESEARCH HOSPITAL
Institut de Recerca
\ DEGLI STUDI
PUBLIQUE DE PARIS
UNIVERSITATSMEDIZIN BERLIN UMC Utrecht

DEGLI STUDI
DI PADOVA




AML - Strategy for data collection

Release of dataset including 1,500 patients from CHA to the consortium
Data cleaning and curation including treatment information (ICH)
Clinical interpretation of the variables for technical teams

1. Utilizing a public AML dataset
comprising clinical, genomicand =
treatment data (CHA)

wN e

1. The minimum dataset has been implemented into ENROL platform (ERN

2. Retreiving AML data from EuroBloodNet registry)

clinical partners 2. Clinical meetings to define the dataset to be filled by each partner with local
(ICH, UMCU, UNIPD, — data

Hospital Da Luz, CHA) 3. Images availability (types of stainings and format)

4. OMOP data mapping
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SCD - Strategy for data collection: RADeep

"7 ERICA

EU RD PLATFORM

ERDRITOOLS < />

* Contral Metadata Repnitory

= Eurcpean Directory of Reghtries

#  Euwropean RD Riegistry Data Warshouse
Poecrdomymination tool

Aggregated data
isshared
- A subset of
pseudonymised patients
data is shared

\'o
.

RADeep

= Epideminlogical & diseace burden
surveillance

<-

jeon
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» Promation of best practices &
PT——
= erincation of iralcoborts
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CLINICAL OUTCOME

RESEARCH PLATFORM IN RAD

Jeint Research Centre

&% ERDRI
The European Rare Disease Registry Infrastructure

1 -
FAIR
GDPR compliant P
pseudonymisation '
tool '
'
'
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' Hosted by RADeep 1
' Data &users managed by RADeep 1
' Ready-to-use system updated by RADeep !
) 1
' '
1 1
' 1
' '
1 RADeep !
H Central '
' '

Mirror system hosted by data provider
Data & users managed by data provider

'
' '
'

' Ready-to-use system updated by RADeep :
' Automatic tool transfer developed by RADeep |
' '
; ( . :
' '
i RADeep RADeep REDCap H
' Local '
! Central

.
: Systernhosted by data provider |
' Data & wsers managed by data provider
' System updated by data provider 1
' Semi-automatic tool transfer developed !
H by dataprovider & RADeep |
i :
' '
i RADeep Local solution ]

'
' Central '
P H
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Data quality management
Public dashboard: Epidemiological data | Radeep

Last data update: 30/04/2026 17:21:10

RADeep Epidemiological Data e RADeep

[ ] 7 Explore the global distribution and demographics of RAD patients registered in the platform by country, disease, and age group.
" @ Country Distribution - Total Patients @ RAD Patients by Disease and Age Group
patients
@®Adult @ Paediatric ®Unknown
f sco
Cl

bTHAL
ﬁ( aTHAL
>
Hemoglobinopath...
£2026 TomTom Feedback

U

MbD
countries Enzymd
@ Age Group Distribution
con "
acronym  disease
50 (0,76%)
661 7 2483736% IRIDA - aTHAL Alpha-thalassemia
(43:46%) bTHAL Beta-thalassemia
Sum of patients ®Adult Constitutional defi... CAA Rare constitutional
aplastic anemia
- o [ o Conciions
dyserythropoietic
1 6 @ Unknown s anemia (CDA)
Constitutional ~Constitutional
A Undiagnosed case - deficiency deficiency anemia
diseases 3691 (55,78%) anemia
EnzymD Rare constitutional

+ undiagnosed cases
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https://www.radeepnetwork.eu/epidemiological-data/

European Medicines Agency (EMA) Data Quality XN

e Y
Framework (DQF) for RWE generation enrol
Four maturity levels describing the natural evolution of how an organization manages, scalability, ensures continuous quality, and reduces human-driven variability.
controls, and improves the quality of its data: Level 4 — Continuous Feedback
. Continuous improvement systems
Level 1 — Documented . Intelligent alerts
. This constitutes the minimum baseline. Organizations collect essential . System learning (identifying recurring errors and points of failure across centers)
documentation, including data dictionaries, operational processes, variable . Cydlical quality review
definitions, data capture flows, and data transformations. ,
. Indicator-based governance
. Recurring audit mechanisms

Level 2 — Formalized / Standardized While Level 3 automates, Level 4 learns, evaluates, and corrects. It builds on the

’ Standardized procedures automated ecosystem of Level 3 and closes the data quality loop.
. Harmonized validation rules
. Common data models Are data sufficient?

. Clearly defined roles Extensiveness

This level creates structural consistency within the system, enabling reproducibility and
comparability across centers or countries.

Level 3 — Automated Reliability

{ Coherence

Once processes are standardized, they can be automated: Aredata Ty r——
. idati ting what it’ lysable?
Automated data validations o RRAYniE
. Real-time detection of inconsistencies
. Automatic updating of dashboards
. Replicable ETL workflows
o Automatically gen_erated quality e.alerts . . ielevance Fimdiicess
Automation is only possible if the previous steps exist and are robust. This level enables -
Are data of the Are data available
right kind? at the right time?
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EHDS Article 78: data quality and utility label

Datasets made available through health data access bodies may obtain from health data holders a Union label relating to data quality and utility.

Datasets containing electronic health data collected and (frocessed with the support of national or Union public funding shall have a
data quality and utility label covering the elements referred to in paragraph 3.

The data quality and utility label shall cover the following elements, where applicable:

a) for data documentation: metadata, supporting documentation, the data dictionary, the format and standards used, the source of the data
and, where applicable, the data model;

b for technical data quality assessment: completeness, uniqueness, accuracy, validity, timeliness and consistency of the data;

C) for data quality management processes: the level of maturity of data quality management processes, including review and audit processes
and bias assessment;

d) for coverage assessment: the time period, population coverage and, where applicable, the representativeness of the population included in
the sample, and the average time frame during which a natural person appears in a dataset;

E) for access and provision information: the time elapsed between the collection of electronic health data and their inclusion in the dataset,
and the time limit for providing the electronic health data following the issuance of a data permit or the approval of a data access request;

f) for information on data modifications: the combination and integration of data into an existing dataset, including links with other datasets.
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RADeep - RADIANT

b"" ERN- EuroBloodNet , ' = ) Federated platform registry
@)% Rare Anemia Disorders registry

GDPR / EHDS GDPR / EHDS / Drug and MD Regulations / Al Act
Federated platform: 4 nodes in 4 countries

11 Ongoing collaboration agreements involving

180 (117 active) HCPs in 10 EU countries:

12 Member States
1,289 enrolled Sickle Cell Disease patients across Europe

+  Belgium -

Netherlands (SCORE, 4 sites) . .
+  Cyprus — 487 patients (45% PED) Spain .(INTEGRA, 10 sites)
+  Denmark 334 patients (76% PED)
. France(2) Countries onboard in RADIANT B et ine ] Deployment
« Greece 4 EU countries & Connected to Central Node = virtual Machine
. Italy RADIANT & Connected to Central Node
*  Portugal : ::ra;nce Central Node
+  Spain +  ltaly Federated Al
» The Netherlands *  Spain ’5 Italy (1 site) gatﬂbﬁaﬂngﬂiéi?&tiga France (2 sites)
. +Norway «  The Netherlands 130 patients (75% PED) ecure Lomputation 494 patients (81.6% PED)

E B_elflomenlt‘ ) gﬂeploymenf
0 Lo irtual Machine Virtual Machine

fl o gfgr?ctleatlon 2 in negotiation & Connected to Central Node & Connected to Central Node
« reland *  Belgium ( :.
Selleden «  Portugal ®* -
«  Switzerland

—
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RBC subnetwork

@ Total Members & APs: 55

Bl Members (52)
Affiliated Partners (3)
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Myeloid subnetwork

@ Total Members & APs: 46

Bl Vembers (42)
Affiliated Partners (4)




Next webinars

* Session 2: Regulatory on Medical Devices, Al Act, Privacy-Preserving and
Ethical Considerations
Date: 15/05/2026 12:30
Speakers: Nathan Lea, Rudolf Mayer& Sofia Tsekeridou.

* Session 3: Data Quality Standardisation, synthetic data generation,
anonymization and interoperability
Date: 22/05/2026 12:30
Speakers: Sara Reidel, Giulio Spinozzi, Sofia Tsekeridou, Imanol Isasa, Rafael
Redondo, Inés Sousa, Jan Ramon & Max Salmi.

* Session 4: Opportunities of Synthetic Data Generation in Rare
Hematological Diseases
Date: 29/05/2026 12:30
Speakers: Maria del Mar Mafu Pereira, Eleonora Iascone & Raffaella Colombatti.




Thanks!

Any questions?

Keep in touch!

obloodnet.eu in /ERNEuroBloodNet @ERNEuroBloodNet ¢ @erneurobloodnet.bsky.social

thema.eu [N /synthema @SYNTHEMA EU %€ @synthemaeu.bsky.social
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