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CHANGE LOG

In comparison with version 4 the updated version 5 of this Core Registry Protocol includes the

following changes:

Section of Version 4 Version 5 Explanatory note

Core Registry

Protocol

Cover page Title: Dr Title: Prof To match current (job) title
and correct use of initials

Names added of new | New team members were
investigators added

Throughout EuRRECa/EuRR- EuRREB EuRREB is the merging

the whole Bone of EURRECa - European

document Registries for Rare
Endocrine Conditions,
and EuRR-Bone —
European Registries for
Rare Bone and Mineral
Conditions since April
2025.

Throughout www.eurreca.net www.eurreb.eu The merging also included

the whole and/or www.eurr- a new website with all up-

document bone.com to-date information

Introduction Disease-Specific Condition-Specific Changed from disease to

and rationale

Modules

Modules

condition to match the term
we use on our website

Introduction
and rationale

Not present

The European
Reference Networks
... people with rare
conditions.

Added background
information as clarification

Introduction This project will Both Endo-ERN and | Rewritten to improve the
and rationale establish ... specific | ERN BOND ... Work | flow of reading
registries to Package 5
connect. Registries.
Objectives ... variety of rare ... variety of rare Clarification
diseases endocrine and bone
diseases
Objectives Electronic Electronic Clarification, since nothing
surveillance of the surveillance of the is being installed, it is a
conditions that are | conditions that are system that has been
covered by the covered by the developed and can be
ERNSs are installed. | ERNs. accessed via a website.
The Core Again, it is This section is No longer applicable.
Registry anticipated ... to the | deleted.
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consent at will see
figure below.

possible for patients
to participate without
and account.

The Core A variety of All aspects of Updated information.
Registry security...constantly | security...system
updated. architecture.
1.1 All patients seen All patients seen with | Changed LUMC to hospital
with Rare Bone and | Rare Bone and since the Core Registry is
Endocrine Endocrine conditions | not limited to LUMC
conditions seen in seen in the hospital patients, but to all patients
the LUMC seen in participating
centres (hospitals).
2.1 Not present The “Set of common | Added more detailed
.... Action, EPIRARE | information on how the
and RD-Connect. common data sets work as
clarification.
22 Subjects can leave | Subjects can leave Added information as
the study at any the study at any time | clarification and to make
time for any reason | for any reason if they | the explanation more
if they wish to do so | wish to do so without | correct for how the data is
without any any consequences. being handled and the
consequences. Data collected will be | rights of the patients.
kept in the registry
unless indicated
otherwise by the
subject, either
directly online or via
the centre lead. If the
subject requests to
have their data
removed from the
registries, their data
will be removed and
not used for future
research, however,
data that has already
been share with
researchers are
allowed to be used
within the research
as described by the
corresponding
approved Data
Request.
4.2 change their However, it is Added information as

clarification

Version number 5, Feb 2026

4117



Core Registry Protocol

publications

for all our
publications

5.1 Pl Coordinator (N.M. Clarification
Appelman-Dijkstra)

5.1 Tivoli server Two servers for Updated information
backups backups

5.1 2 factor 2 factor identification, | Clarification
identification, for both clinicians as
requiring not only a | well as patients,
password but requiring not only a
onetime PIN as password but
well. onetime PIN as well.

5.1 Core Registry We use roles-based | Updated Information
proposes to use access control
Osse Software (RBAC).

5.1 have received initial | have received initial Updated information
funding for 5 years | funding for 5 years
followed by a followed by a
bridging grant, bridging grant
which runs to 2024, | between 2022 and
but it is anticipated | 2024, and just
that this funding by | received ongoing
the EC will funding till the end of
continue. 2027.

5.1 Itis likely that the Any transfer of data Updated to align with the
non-identifiable into another JDRA, ICFs, and DPIA.
data that will be database shall be in
collected will be compliance with the
stored for over 30 terms of the GDPR.
years in accordance | Upon termination, all
with GDPR. data shall be stored

for an additional 10
years for verification
purposes as required
by applicable law and
regulations, after
expiration of which,
the Coordinator shall
delete such data.

5.5 Documents Links to document New versions of linked

updated documents to make
protocol most up to date.

55 List with individual Link to our website Publication link to our

website with all the latest
publications was added .
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LIST OF ABBREVIATIONS AND RELEVANT DEFINITIONS

ERN

Endo-ERN

ERN BOND

EuRREB

EU

GCP

GDPR

IC

METC

Sponsor

UAVG

WMO

European Reference Network

European Reference Network on rare endocrine conditions

European Reference Network on rare bone diseases

European Registries for Rare Endocrine and Bone Conditions

European Union

Good Clinical Practice

General Data Protection Regulation; in Dutch: Algemene Verordening

Gegevensbescherming (AVG)

Informed Consent

Medical research ethics committee (MREC); in Dutch: medisch-

ethische toetsingscommissie (METC)

The sponsor is the party that commissions the organisation or
performance of the research, for example a pharmaceutical

company, academic hospital, scientific organisation or investigator. A
party that provides funding for a study but does not commission it is

not regarded as the sponsor, but referred to as a subsidising party.

Dutch Act on Implementation of the General Data Protection

Regulation; in Dutch: Uitvoeringswet AVG

Medical Research Involving Human Subjects Act; in Dutch: Wet

Medisch-wetenschappelijk Onderzoek met Mensen
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SUMMARY

Establishing a harmonised European Registry for Rare Endocrine and Bone conditions
(EuRREB) will dramatically change this lack of high-quality and comprehensive data. The
registry has the capacity to better inform clinician-patient care decision making, facilitate
epidemiologic mapping, accelerate research, expedite validation studies, benchmark clinical
outcomes and provide leads for novel interventions.

The Core Registry collects a very small amount of information in a registry for a wide range of
rare conditions including those that are covered within the European Reference Networks
(ERNSs) for rare endocrine and rare bone conditions (Endo-ERN and ERN BOND). The data
collected in the Registry will be used to improve clinical care as well as research. The registry
can facilitate the sharing of information on suitable studies and other registries via the patient’s
clinician and network. Patients that have been added to the registry and have given consent
to access their own record can view their data and change their consent options.

Version number 5, Feb 2026 8/17
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INTRODUCTION AND RATIONALE

The European Reference Networks (ERNs) were established in 2017 in accordance with
Article 12 of the Directive 2011/24/EU of the European Parliament and of the Council in the
Field of rare or low-prevalence complex diseases. The ERNSs initiative has been an
unprecedented move to improve the healthcare management of patients suffering from rare
diseases and complex conditions through European collaborations.

Rare diseases (RDs) or complex conditions have particularly low prevalence; the European
Union considers diseases to be rare when they affect not more than 5 per 10,000 persons in
The European population (cf. Regulation (EC) No 141/2000 of the European Parliament and
of the Council of 16 December 1999 on orphan medicinal products). Since the start of the ERN
initiative, 24 ERNs were approved each focusing on a specific medical domain of RDs or
complex conditions. These 24 virtual networks facilitate knowledge sharing and care
coordination, thereby establishing new ways to reduce negative outcomes for RD patients
while subsequently improving quality of care by expert healthcare professionals and their
teams and diminishing the cumulative cost for society. Registries, by enabling surveillance,
audit, and research through a virtual environment, improve the care of people with rare
conditions.

A core group of the European Reference Network on Rare Bone Conditions (ERN BOND) and
Rare Endocrine Conditions (Endo-ERN), healthcare providers, patient representatives,
affiliated centres and other experts joined their forces in establishing a harmonised European
Registry for Rare Endocrine and Bone conditions with the purpose of dramatically improving
the lack of high-quality and comprehensive data on rare endocrine and bone conditions.
Insights from registry data can guide clinician-patient care decision making, facilitate
epidemiologic mapping, accelerate research, expedite validation studies, benchmark clinical
outcomes and to provide leads for novel interventions. Both Endo-ERN and ERN BOND
established registries (EURRECa and EuRR-Bone respectively) in separate grants but now fall
under the structure of the ERNs under Work Package 5 Registries.

The European Registries for Rare Endocrine and Bone conditions (EURREB) is the joint
platform combining EURRECa (European Registries for Rare Endocrine Conditions) and
EuRR-Bone (European Registries for Rare Bone and mineral conditions) infrastructure. Part
of this infrastructure are e-REC and the Core Registry. The e-Reporting of Conditions (e-REC)
is an electronic surveillance of the conditions that are covered by the ERNs. The e-REC data
can be used for the ERNs continuous monitoring programme which HCPs need to complete
yearly. This system has been active since 2018, and regular reports are published on the
registries website: www.eurreb.eu

The Core Registry collects a very small amount of information for a wide range of rare bone
and mineral conditions. The data collected in the Core Registry will be used to improve clinical
care as well as research. Furthermore, the Core Registry allows the development of Condition-
Specific Modules which collect a minimal condition-specific dataset making harmonised data
collection throughout Europe available. Any expert centre can contribute to the registries,
regardless their affiliation to the ERNs.

Version number 5, Feb 2026 97
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OBJECTIVES
Data collection to evaluate the natural history on a variety of rare endocrine and bone diseases
represented by the ERNSs.

STUDY DESIGN
Prospective observational data collection done by two platforms: e-REC and the Core Registry.

e-Reporting of Conditions (e-REC)

Electronic surveillance of the conditions that are covered by the ERNs. Each contributor will
be able to tailor his/her notifications to include only relevant age groups and conditions. The
notifications data will be held in a dedicated database structured to facilitate analysis and
reporting, and the system will provide a suite of extracts and reports for the purposes of data
and statistical analysis. In order to encourage the timely completion of the data for the notified
cases in the Core Registry, the system will issue e-REC IDs for use in the Core Registry
automatically as soon as the contributor finalises a monthly notification.

This system has been active since 2018, and regular reports are put on the registries website:
www.eurreb.eu

The Core Regqistry

Has been active since 2019. Details of the standard operating procedures are available at the
registries website. The design of the registry has been driven by security, incorporating both
the needs of the clinical community and ethical oversight required on information governance.
The platform provides various functionalities including querying, uploading/edit/deletion of
cases and cross searching of cases. The registry platform allows data entry of sequential
events and development of specific modules, such as what would be required for generic
patient reported outcomes and for condition-specific outcomes with specific availability of
access for patients themselves.

All aspects of security, authentication, and authorization are managed entirely in-house.
Access control and user permissions are developed as part of in-house application, according
to our protocols and system architecture.

Further facilities in the registry include the ability to bulk upload data and export data to
approved investigators for analysis. Modules exist for access by specific users such as patients
and enquire about their preferences.

Version number 5, Feb 2026 10/17
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STUDY POPULATION

1.1 Population (base)

All patients seen with Rare Bone and Endocrine conditions seen in the hospital (adult and
paediatric).

1.2 Inclusion criteria

All patients with rare endocrine and bone conditions covered by EURREB.

1.3 Exclusion criteria

Patients with other diagnoses.

1.4 Sample size calculation
Not Applicable.

2. METHODS

2.1 Study parameters/endpoints

The data collection has been set up to follow the natural history of rare diseases. A full
dictionary of the core parameters currently assessed are found online: https://eurreb.eu/data-
dictionaries/. The "Set of common data elements for Rare Diseases Registration" has been
integrated into the core data fields (table 1). This set is the first practical instrument released
by the EU RD Platform aiming at increasing interoperability of RD registries. It contains 16 data
elements to be registered by each rare disease registry across Europe, which are considered
to be essential for further research. They refer to patient's personal data, diagnosis, disease
history and care pathway, information for research purposes and about disability. The "Set of
common data elements for Rare Diseases Registration" was produced by a Working Group
coordinated by the JRC and composed of experts from EU projects which worked on common
data sets: EUCERD Joint Action, EPIRARE and RD-Connect. In addition, each condition-
specific module has an additional collection of data, these dictionaries are also available online.
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Table 1 Common data elements as proposed by the EU RD platform

Pseudonym

2.1. Date of birth

2.2. Sex

3.1. Patient's status

3.2. Date of death

4.1. First contact
with specialised
centre

5.1. Age at onset

Age at
diagnosis

5.2.

Version number 5, Feb 2026

Patient's
pseudonym

String

Patient's date of Date (dd/mm/yyyy)

birth
Patient's sex at e Female
birth ¢ Male
e Undetermined
e Foetus
(Unknown)
Patient alive or o Alive
dead e Dead
e Lost in follow-
up
e Opted-out

Patient's date of
death

Date (dd/mm/yyyy)

Date of first contact
with specialised

centre

Age at which e Antenatal

symptoms/signs e At birth

first appeared e Date
(dd/mml/yyyy)

e Undetermined

Age at which e Antenatal

diagnosis was e At birth

made e Date
(dd/mml/yyyy)

e Undetermined

Date (dd/mm/yyyy)

The JRC is working on
providing a
pseudonymisation tool to
the registries (EUPID)

Centres not allowed to
share DOB can only report
the year of birth

If dead then answer
question 3.2

12717
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7. Research

8. Disability
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6.3
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6.1.

6.2.

7.1.

7.2.

7.3.

7.4.

8.1.

Diagnosis of
the rare
disease

Genetic
diagnosis

Undiagnosed
case

Agreement to
be contacted
for research
purposes

Consent to the
reuse of data

Biological
sample

Link to a
biobank

Classification
of functioning/
disability

Diagnosis retained
by the specialised
centre

Genetic diagnosis
retained by the
specialised centre

How the
undiagnosed
case is defined

Patient's
permission exists
for being
contacted for
research
purposes

Patient's consent
exists for his/her
data to be
reused for other
research
purposes

Patient's
biological sample
available for
research

Biological sample
stored in a
biobank

Patient's
disability profile
according to
International
Classification of
Functioning and
Disability (ICF)

Orpha code
(strongly
recommended —
see link) / Alpha
code/ ICD-10
code/ ICD-9-CM
code / ICD-10
code

International
classification of
mutations
(HGVS)
strongly
recommended
— see link)
/HGNC/OMIM
code

e Phenotype
(HPO)

e Genotype
(HGVS)

e YES
e NO

e YES

e YES

e YES (if
appropriate
use link)

¢ Disability
profile / Score

http://www.orphadata.org/c
gi-bin/inc/product.inc.php

https://www.hgvs.org/

If YES answer question 7.4

https://directory.bbmri-
eric.eu

https://www.who.int/classific
ations/icf/whodasii/en//
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2.2 Withdrawal of individual subjects

Subjects can leave the study at any time for any reason if they wish to do so without any
consequences. Data collected will be kept in the registry unless indicated otherwise by the
subject, either directly online or via the centre lead. If the subject requests to have their data
removed from the registries, their data will be removed and not used for future research.
However, data that has already been share with researchers are allowed to be used within the
research as described by the corresponding approved Data Request.

3. STATISTICAL ANALYSIS

Not applicable to the data collection.

4. ETHICAL CONSIDERATIONS
4.1 Regulation statement

The study will be conducted according to the principles of the Declaration of Helsinki (9th July
2018 see for the most recent version: www.wma.net).

4.2 Recruitment and consent

Patients will be asked to participate while visiting the outpatient clinic through the patient
information forms which they can read and sign. If patients would also like to have access to
the registries themselves, they consent for sharing their email to set up and account. Once
patient has access to the registries, the consent is dynamic and patients can change their
preferences at will, see figure below. However, patient access to the patient platform is
optional. Patents can still participate in the registries by allowing their physicians to enter their
data.

BONE DYSPLASIA Outcomes - BONE DYSPLASIA Centre Patient Reported Qutcomes - EQ-5D Patient Reported Outcomes - Generic Preferences

| can be contacted for research purposes by my responsible clinician at my local centre Yes =
My data can be shared with approved researchers and registries for research purposes Yes =
| can be contacted by my local centre for the collection of Patient Reported Outcomes on an ongoing basis Yes =
| would like to receive newsletters by email from approved sources Yes =
Preferred Language English =

4.3 Benefits and risks assessment, group relatedness

As this is an observational study, no risks are attached nor are there any direct benefits in the
short term. Long-term benefits might include better care and ability to have access to their own
data. Patients are active contributors to the registries, content wise but also governing wise.
Patient representatives are present in all layers of the registries e.g. the Data Access
Committee, Patient Advisory Group, and the various Study Groups.
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5. ADMINISTRATIVE ASPECTS, MONITORING AND PUBLICATION

5.1 Handling and storage of data and documents

The data of the Core Registry shall be held at the Leiden University Medical Center where the
registries coordinator (N.M. Appelman-Dijkstra) serves as a custodian of the data. The LUMC
has a body of projects associated with high-level security. In restricting access to the registry
and its contents we use roles-based access control (RBAC). No personal data except for the
common data elements as mentioned in section 2 shall be stored on the Core Registry. All
servers are backed up daily with 30 days of backups kept on rotation. We use two Virtual
(VMWare) servers; a webserver which forms the frontend/application and MS SQL databases
on a separate server/instance which forms the backend. Webserver backups include daily
incremental, weekly full, and monthly full snapshots. SQL databases are backed up daily with
differential backups, weekly and monthly with full backups, and transaction logs every 15
minutes. Access to the registries is set with a 2-factor authentication, for both clinicians and
patients, requiring not only a username and password but a onetime PIN as well.

All those involved in the running and development of the Registry centrally will have to be up
to date with Data Protection Regulations and will receive training as required by the LUMC.
The Endo-ERN and ERN BOND projects have received initial funding for five years followed
by a bridging grant between 2022 and 2024, and received ongoing funding till the end of 2027.
The e-Reporting programme will continue for the lifetime of the ERN projects. The Core
Registry and its condition-specific modules will last as long as there is an unmet need within
the community. Any transfer of data into another database shall be in compliance with the
terms of the GDPR. Upon termination, all data shall be stored for an additional 10 years for
verification purposes as required by applicable law and regulations, after expiration of which,
the coordinator shall delete such data.

5.2 Monitoring and Quality Assurance

Monitoring  activites are carried out by the project management team:
https://eurreb.eu/contact/ and the registries steering committee: https://eurreb.eu/steering-
committee/. In addition to routine oversight, the project management team conducts annual
Quality Week during which the technical aspects of the registries are reviewed. This includes
checks on system performance, data flows, and verification of active user accounts.

Quality assurance: the Core Registry is designed to collect core information on a wide range
of rare endocrine and bone conditions listed in the Conditions Dictionary . Its fields incorporate
the common data elements recommended by European standards for rare disease data
collection, and most fields include universal identifiers to ensure interoperability and
comparability. In addition to core clinical information the Core Registry collects both clinician
and patient-reported generic outcomes. Condition-specific outcomes are available for several
conditions and can be developed for others as needed.

FAIR principles in the context of Rare Disease Registries

Applying the FAIR Principles (Findable, Accessible, Interoperable, Reusable) to a European
rare disease registry strengthens the scientific value, sustainability, and societal impact of the
resource. To enhance discoverability, interoperability and reusability of data across centres
and countries and facilitate data stewardship, the FAIR principles are applied to the registries:
¢ Findable: registries metadata becomes findable and discoverable through catalogues
such as those maintained by the EU Rare Disease platform, ERDRI.dor and
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ERDRI.mdr. Yearly updates keep the information current. The registry has established
clear and accessible resources of data and metadata definitions, in machine readable
formats. Researchers and clinicians can identify whether relevant data exist before
launching new studies, reducing duplication.

o Accessible: the registries establishes protocols for controlled and secure accessibility,
data communication and privacy preservation, available to optimise access to the
registry content under defined conditions. In collaboration with the EJ PRD and the
continuing project ERDERA, access to predefined registry data is aligned with other
initiatives such as the Virtual Platform, such that the registry can be efficiently used in
conjunction with other knowledge or recourses.

e Interoperable: Interoperability with other RD registries is supported by the use of
universal standard codes, such as the ORPHANET rare diseases Ontology (ORDO),
ICD, SNOMED CT, Logical Observation ldentifiers Names and Codes (LOINC),
Human Phenotype Ontology (HPO). This supports linkage with biobanks, genomic
databases, PROM repositories and electronic health records. Furthermore, the
implementation of the CDEs set facilitates interoperability across ERN registries and
beyond, while supporting the development of a central ERN data dictionary. The
content of the registries has been made linkable and machine readable, such that
queries across multiple sources can be executed without additional work on making
data compatible. The metadata of EURREB’s Core Registry has been published on the
ERDRI metadata repository (ERDRI.mdr). All formats will be computable and
processable by common services for ERNs, as developed through the EJPRD project,
JRC, and existing tools. (https://rd-connect.eu/).

e Reusable: Conditions governing data reuse in EURREB are defined using state-of-the-
art, machine-readable standards, including explicit data use licences and consent
codes, in line with recommendations from IRDIRC and the Global Alliance for
Genomics and Health. Patient privacy in data-linkage scenarios is ensured through
established governance frameworks and technical safeguards.

Together with the use of standardised and harmonised common data elements, this enables
controlled reuse of EURREB data under clearly defined conditions, including interoperability
with other registries and the extraction of reusable datasets for downstream research.

These principles will promote proper collection, annotation, archival, and long-term care of
research data, with the goal that they become machine-actionable and reusable in downstream
studies. In addition, these principles will allow third-party registries to align with the registry’s
design and link accordingly.

The guidelines pertain to biomedical data, but also to data access procedures encompassing
the registries policies on data sharing, consent checking, privacy preserving record linkage,
GDPR compliance, authorisation and authentication. Where possible, the registries will follow
IRDIRC recognized resources and align with the EJPRD decisions regarding interoperability
standards and alignment with global standards and emerging European infrastructure for rare
diseases, such as in the Global Alliance for Genomics and Health, ELIXIR, BBMRI-ERIC, FAIR
projects such as EOSC-Life, FAIRsFAIR, and FAIR4Health. ORDO/HPO, OMOP, HL7 FHIR,
SNOMED CT, EMA WHO ATC, the FAIR data point specification will be assessed for
appropriateness and how to best implement them for endocrine and bone diseases.

Lastly, the registries will implement Applications Programming Interfaces (API). This is to
enable (and control) communication of information through computer programs/analysis tools
and support the adherence to FAIR principles.
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5.3 Amendments

Amendments are changes made to the research after a favourable opinion by the accredited
METC has been given. All amendments will be notified to the METC that gave a favourable
opinion.

5.4 Annual progress report
As EuRREB is publicly funded, annual reports will be posted on the website: www.eurreb.eu.

5.5 Public disclosure and publication policy

As EuRREB is publicly funded, annual reports will be posted on the website: www.eurreb.eu.
In addition, policies, protocols, and patient information folders are publicised through those
pages. The data shall be published as metadata and provided as reports to the members of
Endo-ERN/ERN BOND and the EU and the data will be openly accessible on the Endo-
ERN/ERN BOND website. These data will only show the frequency of encounters of each
condition included within Endo-ERN/ERN BOND at the participating centres. If study groups
would like to have access to the data they can request access via the data access committee,
https://eurreb.eu/obtaining-registry-data/, via the data access request form. The registries have
a Data Access Policy which is publicised on the website as well.

See also more specifically:
e Data Request Form
o Data Sharing Agreement
e Data Access Policy
e Publication Guidelines

6. REFERENCES
For an overview of all scientific outcomes related to our registries please find our publications
page on our website: https://eurreb.eu/publications/
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