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Abstract

Background: Data sharing amongst existing Rare Disease (RD) registries, even though being a process
that presents multiple barriers, would enrich and ease research, as well as facilitate interoperability
between the registries themselves. Methods: To understand their preferences on sharing data, we
surveyed 24 European Reference Networks (ERNs) from the RD Domain. Results: The answers show
that most ERNs are willing to share a set of Common Data Elements for free with authenticated users
at an aggregated or pseudonymized level the moment the data is collected. The one exception is the
industry sector, to which ERNs prefer to ask for a fee. Objective: Our aim is to create a reference for
how most RD registries are willing to share their data, improving the ability of other stakeholders to
make informed decisions to make their data interoperable.
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1. Introduction

Amongst the clinical domains, the Rare Disease (RD) domain is one of the most convoluted re-
garding data sharing. This is the result of numerous factors, such as the intrinsic low prevalence
of RDs that causes data to be siloed, scarce, and heterogeneous (as it ranges from documents
updated by patients or their caretakers to clinical registries operated by data stewards and
managing institutions). Another relevant aspect of RD data is that it usually is highly distributed
[1], as specialised institutions usually focus on one RD or a group of RDs. Perhaps the most
crucial limitation is that the data from the RD domain is personally identifiable by nature (as a
consequence of the small number of people affected by these diseases) [2]. These circumstances,
together with general problems related to information sharing, such as the absence of a common
standardised vocabulary to describe it, cause great impediments to research activities [3].

To alleviate some of these issues, the Joint Research Centre' composed a set of Common
Data Elements (CDEs) [4] that are considered essential for further research on RDs. This set of
CDEs collects information that is prevalent for all European Registry Networks (ERNSs), such as
diagnosis, sex, status, phenotype, etc. The CDEs are modeled by the European Joint Programme
on Rare Diseases (EJP-RD)? as the CDE Semantic Model, which recommends a collection of
widespread ontologies that serve as a common group of terminologies to represent knowledge.
By implementing the CDE Semantic Model, ERNs can increase their data sharing capabilities
amongst themselves and with external resources. With the help of EJP-RD, most registries are
undergoing a FAIRification process and implementation of the CDEs, which are crucial steps
towards improving interoperability and data sharing within the RD community. [5] shows the
procedure for applying the CDE Semantic Model to a registry of vascular anomalies, which
entails the use of standardised terms from widespread ontologies, applying a transformation
layer from whatever kind of data existed in the registry to a Resource Description Framework
(RDF), as a way to make the data machine-interpretable and provide semantics amongst other
steps. The EJP RD is currently working on the Virtual Platform (VP), a place where ERNs
and other RD-related resources can connect to become discoverable (requiring the creation
and collection of a Data Catalog Vocabulary (DCAT)-based minimal set of metadata about the
registry and its contents, which is being designed by the experts at the EJP-RD) and share their
data. The objective of this paper is to inventorize the ERNs’ preferences when sharing their
data, such as exactly what data to share, how to share it, whom to give access to it, and its time
of publication.

2. Methods and results

All 24 ERNs were invited to complete a survey in which they describe which stakeholder is al-
lowed for which level of data sharing. Nine types of stakeholders were considered: Contributing
researcher (CR), Non-contributing researcher (NCR), Industry (IND), National Health Authority
(NHA), Regulatory authority (RA), Health technology Assessment/Payors (HTA), European
Health Data Space (EHDS). Patient Organisation (PO), and Non-Governmental Organization
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(NGO). Five aspects of data sharing are considered: Data to be shared (1), Highest data level to
be shared (2), Access modalities(3), Timing (4), and Need for Data Access Committee (DAC) (5).
The options presented for each aspect, as well as the results from the survey can be found on
their respective tables.

Table 1
Data to be shared. *CDEs plus selected disease history/intervention/outcome data.

Stakeholder None CDEs CDEs +extras® All available data

CR 0.0%  21.4% 28.6% 50.0%
NCR 0.0%  21.4% 35.7% 42.9%
IND 0.0%  45.5% 45.5% 9.1%
NHA 0.0%  63.6% 27.3% 9.1%

RA 0.0%  54.5% 36.4% 9.1%
HTA 0.0%  60.0% 30.0% 10.0%

EHDS 0.0%  60.0% 30.0% 10.0%

PO 0.0% 41.7% 33.3% 25.0%

NGO 0.0% 44.4% 44.4% 11.2%
Average 0.0%  45.8% 38.9% 19.6%

To help with visualisation, the responses were plotted, they can be found here [6]. You can
find the original responses from the ERNs that agreed to share them here [7].

3. Discussion

The results from the survey indicate that the paramount priority for ERNs is to protect their
patient’s privacy, as they all want to share their data, but in a controlled and safe manner. That
is why no ERN answered that they did not want to share any of their data, and most of them are
willing to give access to the CDEs by themselves (45.8% on average) or with some extras (38.9%
on average) to all stakeholders. Most ERNs want to share data that is pseudonymised (37.0% on
average) or aggregated (42.1% on average), as it allows for research to be done without risking
the privacy of their patients. The majority of ERNs want to share their data for free (42.8%
on average), but a considerable amount of them require the user to be authenticated (42.5%
on average). Regarding the data sharing timing, the overwhelming majority are willing to
share it immediately upon collection (72.2% on average), probably because that way it becomes
available for research as soon as possible, and almost all registries require stakeholders trying
to access their data need to submit a request to their DAC - the next point of the survey. This
is no surprise, as that way they can carefully examine exactly who accesses their data, what
data they share and exactly when to share it. Two stakeholders seem to be polar opposites
in the ERNs perspective: researchers and industry. For researchers, ERNs want to share all
their data at pseudonymised patient level (57.1%), and for free (some of them with (50.0%) and
some of them without authentication (42.9%)). These answers further support the point that the
RD community is willing to assist researchers as much as possible while protecting patients’
privacy. This might be the cause for the trend towards industry, one of the stakeholders with



Table 2
Highest data level to be shared

Stakeholder None Yes/No Counts Aggregated data Anonymised data Pseudonimised data

CR 0.0% 0.0% 71% 28.6% 71% 57.1%
NCR 0.0% 0.0% 7.1% 35.7% 21.4% 35.7%
IND 0.0% 0.0% 7.1% 57.1% 71% 28.6%
NHA 0.0% 0.0% 8.3% 11.7% 8.3% 11.7%
RA 0.0% 0.0% 16.7% 25.0% 25.0% 33.3%
HTA 0.0% 0.0% 16.7% 11.7% 8.3% 33.3%
EHDS 0.0% 0.0% 8.3% 33.3% 16.7% 41.7%
PO 0.0% 0.0% 14.3% 57.1% 0% 28.6%
NGO 0.0% 0.0% 8.3% 58.3% 0% 33.3%
Average 0.0% 0.0% 10.4% 421% 10.4% 37.0%
Table 3

Access modalities

Stakeholder  Free Fees Authenticated Authenticated and fees

CR 429%  0.0% 50.0% 71%
NCR 42.9%  0.0% 57.1% 0.0%
IND 231% 15.4% 7.7% 53.8%
NHA 50.0% 0.0% 41.7% 8.3%

RA 41.7%  0.0% 50.0% 8.3%
HTA 50.0% 8.3% 33.3% 8.3%

EHDS 41.7%  0.0% 58.3% 0.0%

PO 42.9% 0% 42.9% 14.3%

NGO 50.0% 0% 41.7% 8.3%
Average 428%  2.6% 42.5% 12.0%

which ERNs have the lowest percentage of willingness to share all available data (9.3%), the
highest willingness to share aggregated data (57.1%), and the highest willingness to have access
with both authentication and fees (53.8%). Remarkably, researchers seem to favor data sharing
with the industry over other stakeholders like patient organisations, which might suggest that
researchers are faced with maintaining balance between protecting their patients and finding in
the industry a source for funding that increases the sustainability of the registry itself.
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Table 4
Timing

Stakeholder Never Immediately after collection X years after collection ~ Only published data

CR 0.0% 91.7% 8.3% 0.0%
NCR 0.0% 54.5% 45.5% 0.0%
IND 0.0% 80.0% 10.0% 10.0%
NHA 0.0% 70.0% 30.0% 0.0%

RA 0.0% 80.0% 20.0% 0.0%
HTA 0.0% 66.7% 22.2% 11.1%

EHDS 0.0% 77.8% 22.2% 0.0%

PO 0.0% 54.5% 45.5% 0.0%

NGO 0.0% 75.0% 25.0% 0.0%
Average 0.0% 72.2% 25.4% 2.3%
Table 5

Need for DAC

Stakeholder Yes No

CR 100.0% 0.0%
NCR 100.0% 0.0%
IND 100.0% 0.0%
NHA 75.0%  25.0%
RA 100.0% 0.0%
HTA 75.0%  25.0%
EHDS 100.0% 0.0%
PO 75.0%  25.0%
NGO 75.0%  25.0%
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