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Background: The European Rare Disease Research Coordination 
and Support Action (ERICA) consortium aims at promoting and dis-
seminating the adoption of standardized PROMs for rare diseases. The 
dedicated working team (the WP3 group) facilitates the creation of a 
PROMs repository for use in clinical practice, evaluation of care and 
clinical research.
Material and methods: First, among the 4.000 questionnaires 
described in the Mapi Research Trust PROMs database, PROQOLID, 
we have selected PROMs developed and validated for rare diseas-
esand PROMs measuring specific functional impacts (such as mobil-
ity, self-care or communication). Second, we conducted a survey 
among European Reference Networks and patient organisations to 
collect additional PROMs of interest. Third, we developed coding 
rules for PROMs, based on the International Classification of Function-
ing, Disability and Health (ICF) code. The resulting ICF-coded PROMs 
had to match the ICF-coded functional impacts of rare diseases, gen-
erated by semi-structured interviews with the Orphanet Disability 
Questionnaire.
Results: The search in PROQOLID identified 279 PROMs developed 
in rare diseases and 200 PROMs measuring functional impacts. The 

survey identified 31 additional PROMs. A preliminary coding was 
conducted on a convenient sample of 10 PROMs including generic 
(EQ- 5D, SF-36), disease specific (Myasthenia Gravis-Quality of Life 
(MG-QOL) and Myasthenia Gravis-Activity of Daily Living (MG-ADL)) 
and function specific (Health Assessment Questionnaire (HAQ), 
National Eye Institute Visual Function Questionnaire -25 (NEI-VFQ-25)) 
PROMs.
Conclusion: We have selected a first set of more than 500 PROMs eligi-
ble for inclusion in the repository. We have defined and tested PROMs 
coding rules, which will allow 600 rare diseases described through the 
Orphanet Disability Questionnaire to be matched with the relevant 
PROMs. The next steps are to implement the coding model to the 
full set of PROMs, to operationalize the repository platform for both 
researchers and clinicians and to routinely code new eligible PROMs.
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Background: After conducting a needs assessment in the Russian 
community affected by Huntington’s Disease (HD), the European Hun-
tington Association (EHA) has identified significant challenges in the 
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patients’ relationship with healthcare professionals. Accordingly, the 
EHA developed “Let Us Talk”, an experimental web-based communica-
tion skills training course to educate healthcare professionals on ways 
to effectively communicate and relate to HD patients and families. This 
course was thought to affect the quality of the care provided and, con-
sequently, improve the quality of life of everyone involved.
Materials and Methods: The EHA implemented the training for Rus-
sian healthcare professionals over three Saturdays (12 hours) via 
Zoom. 20 HD experts from all over the world addressed topics such 
as verbal/non-verbal communication, HD-related communication 
changes or communication during genetic testing. Original learn-
ing formats were used, including the screening of interviews with HD 
families, group discussions or polls with instant feedback. To assess the 
“Let Us Talk” impact, the EHA created a structured online questionnaire 
about good and bad communication skills in clinical settings, which 
was administered at the beginning of the course and one week after 
its end. 20 behaviours were scored in terms of frequency, on a scale 
ranging from 1—Never to 5—Always. The results of the two measure-
ments were analysed and compared.
Results: 111 Russian healthcare professionals attended the course, 
mainly neurologists (79.2%). 59 participants answered the question-
naire at baseline and 30 answered one month later.
Significant differences were found in some of the behaviours adopted 
before and after the training, namely a decreased use of medical jar-
gon and a greater recognition of patients’ questions and concerns and 
of the importance of giving patients’ time to speak (Fig. 1).
Conclusions: “Let Us Talk” seems to have improved the communica-
tion skills of Russian healthcare professionals, who reported more 
appropriate behaviours towards HD families after the course. This 
training appears to be a good model for the EHA to replicate in other 
countries and enhance the doctor-HD patient relationship across 
Europe.
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Background: The last two decades have seen many advancements 
in the development of orphan medicinal products (OMPs). Despite 
significant improvements, great unmet needs persist among rare dis-
ease patients. For example, approximately 95% of rare diseases, con-
sisting mostly of the rarest of diseases, still lack authorised treatment 
altogether [1]. However, the unmet needs of rare disease patients and 
their caregivers extend beyond this, from the lack of transformative 
and curative treatment, over challenges concerning diagnosis and 
delayed and unequal access across Europe, to fragmented and inex-
perienced healthcare systems. Addressing unmet needs is challenging 
due to barriers along the entire OMP lifecycle, from basic research to 
patient access [2]. With the revision of the European OMP Regulation, 
Europe has a chance to review its policy framework and incentive envi-
ronment with solutions to overcome these barriers.
Materials and methods: Industry expert interviews and desk research 
of existing initiatives were conducted to design implementable 
and barrier-specific solutions, based on an identification of their key 
enabling factors. A quantitative analysis was conducted using risk-
adjusted net present value (rNPV) modelling of hypothetical orphan 
medicines to estimate the effect of possible revisions of the OMP Reg-
ulation and partnership-focused solutions on the incentives to invest. 
The analysis was based on publicly available data and data from a 
global pharmaceutical company.
Results: Adjusting current tools of the OMP Regulation, such as years 
of orphan market exclusivity, is in itself unlikely to have the desired 
effects required to address the unmet needs of patients with a rare dis-
ease today. The qualitative and quantitative analysis shows that part-
nership approaches rather than unilateral incentive-based solutions 
are needed to attract more development in rare diseases. For example, 
the quantitative analysis shows that while two additional years of mar-
ket exclusivity (ME) for a hypothetical ultra-rare OMP will increase rNPV 
with 7%, a partnership solution will increase the rNPV by 21% (Fig. 1).

Fig. 1 Communication Skills Questionnaire Results

Fig. 1 Effect of an increase in length of ME (left) and partnership solution (right) on the rNPV of a hypothetical ultra‑rare OMP [3]. ME = market 
exclusivity, rNPV = risk‑adjusted net present value
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Conclusions: Seven recommendations for European policymakers are 
made, one of which includes evolving the current incentive framework 
of the OMP Regulation by recalibration of incentives, while the remain-
ing six recommendations deploy partnership approaches to address-
ing unique barriers along the OMP lifecycle (Fig. 2).
Acknowledgements
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Background: Genetic services were first introduced into South 
Africa in the 1950’s. From 1960, as child mortality decreased and life 
expectancy at birth increased, congenital disorders (CD), and rare 
diseases (RD) emerged as a health care issue and countrywide con-
sultation was undertaken to address them. However, the HIV/AIDS 
epidemic in the 1990’s effectively reversed these efforts, resulting in 
the neglect of genetic services. Today, comprehensive genetic ser-
vices are available in only two of the nine provinces through three 

urban, academic centres—serviced by 13 practicing medical geneti-
cists and 25 genetic counsellors for 62 million people. This is well 
below the recommended 31 medical geneticists and 107 genetic 
counsellors for the current population. This project aims to improve 
patient access to genetic services, particularly in provinces lacking 
these services.
Methodology: Rare Diseases South Africa (RDSA), an NPO that advo-
cates for people living with CD/RD is partnering with the South African 
Society of Human Genetics (SASHG) to augment national genetic ser-
vices and improve patient referral to relevant genetic specialists. This 
pilot, coordinated by RDSA, involves SASHG medical geneticists and 
genetic counsellors on a voluntary, rotational basis consulting with 
patients according to their geographical location, both in-person and 
virtually. Patients meeting defined criteria will be referred appropri-
ately, either to mainstream genetic services already in existence or via 
the project-based services for urgent cases.
Progress to date: Criteria for patient referral, and a process flow have 
been developed and a call made to assist those patients on the RDSA 
membership network who had not previously received a genetic con-
sultation. The pilot will be evaluated after six-months and revised as 
necessary. This approach offers an alternative, innovative approach 
to augment genetic services in South Africa and may be applicable to 
other developing countries.
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Background: Innovative therapies hold substantial potential for rare 
disease patients, yet these therapies often raise concerns around 
affordability and/or evidential uncertainties. In circumstances of high 
value and high uncertainty concerns, managed entry agreements 
(MEAs) can enable patient access to a treatment that would otherwise 
not be reimbursed because of such concerns [1]. However, barriers to 
MEA use have raised scepticism about their value, and differences in 
manufacturer and payer perspectives can lead to lengthy negotiations 
and delays in access [2–4].
A method is therefore needed to manage affordability and evidential 
uncertainty concerns, in order to accelerate access for rare disease 
patients to promising innovative therapies.

Fig. 2 Six partnerships that can transform the OMP lifecycle. 
OMP = orphan medicinal product, RWE = real‑world evidence. Builds 
on [2] and [3]

Fig. 1 Stepwise value‑based negotiation framework for innovative 
therapies. Previously published [6]
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Materials and methods: An iterative process of scientific literature 
review and expert input was conducted to develop a conceptual 
framework. Subsequently, roundtable events were held in Belgium, 
The Netherlands, France and at the European level, for stakeholders 
to experience the framework and provide feedback on its practical 
usefulness.
Results: The value-based negotiation framework (VBNF) (Fig.  1) can 
facilitate faster, more structured MEA negotiations by (1) system-
atically identifying and prioritising manufacturer and payer con-
cerns about a product, and (2) supporting the selection of a mutually 
acceptable combination of MEA terms that can best address priority 
concerns, with the lowest possible implementation burden.
Roundtable feedback was constructive and positive, enabling further 
refinement of the framework and generating interest in testing it in 
practice.
Conclusions: The VBNF is a step toward supporting payers and manu-
facturers to engage in more structured and efficient MEA negotia-
tions for innovative therapies. It can help balance the needs of both 
negotiating parties, while coming to a mutually acceptable agree-
ment—and therefore patient access to innovative products—more 
quickly. Despite the conceptual basis, the framework has correspond-
ing practical tools to enable its application in practice. It is designed 
to be adaptable to varying jurisdiction-specific systems or even cross-
country collaborations. The next steps are to continue to introduce the 
framework concept, as well as apply it in practical settings.
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Background: Sickle Cell Disease (SCD) is an inherited disorder of the 
red blood cells. Being a lifelong chronic condition, SCD can lead to 
disability and/or premature death in its acute forms. It is traditionally 
endemic in African and Middle East countries [1, 2, 3,] but their fre-
quency has increased in Europe due to migration and mobility flows 
[4, 5, 1, 6, 7, 8]. Those patients often face integration difficulties with 
less facility to access care services [9].
Material and methods: Since 2017 the ERN-EuroBloodNet with 
EURORDIS is facilitating the creation of a bottom-up European Net-
work of SCD Patients Organizations, because the existing patients’ 
organizations were scattered across Europe and not often worked 
synergically to improve patients’ quality of life. The main objective of 
this project is to provide a centralized European point of contact for 
patients and caregivers, encouraging the establishment of national 
patients’ association in those countries where patients’ associa-
tions do not exist yet. As language barriers proved to be an issue for 
patients with different cultural backgrounds, national meetings with 
local SCD Patient Organizations were organized in Belgium, France, 
Italy, Spain & Portugal to bring together the existing patient organi-
zations or patients’ groups to raise awareness about the activities of 
the ERN-EuroBloodNet and EURORDIS. Following these meetings, 
in 2019, within the context of ASCAT (Annual Congress on Sickle Cell 
and Thalassemia), a first educational session has been organized from 
the ERN-EuroBloodNet to discuss with SCD patient representatives 
the "Top 10" priorities on research from their perspective. Following 
events took place remotely in 2020 and in January 2022, next one will 
be held in October 2022. A kick-off meeting with all the SCD Patients’ 
representatives, supported by the ERN, was held in December 2021, 
for evaluating the maturity of the project implemented and identify-
ing initial potential actions to be carried out by the group of Patients’ 
Organisations and to identify potential SCD patient candidates for 
becoming ePAGs.
Results: More than 50 patient organizations have been involved in 
actions implemented by the ERN-EuroBloodNet. At least two National 
patients’ representatives have been identified for Italy, France, Spain, 
Portugal and Belgium (Fig. 1).
Conclusions: As the SCD patients’ organizations are not familiar to 
work in synergy at European level, the creation of a Network allows the 
introduction of representatives in the advocacy field, therefore initiat-
ing them to be part of the ePAGs and ERNs community.
Acknowledgements
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Fig. 1 Participants demography of the Kick off meeting
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Purpose: Develop shared positions on specific issues between patient 
representatives and institutions, to push policymakers to take deci-
sions based on the outcomes and highlights of the meetings.
Target group: Parliamentarians, technical bodies of Ministries, 
National and Regional Institutions, other stakeholders.
Methodology: Thematic online meetings, two for each topic, were 
held on the European Regulation on orphan drugs, ATMP, job inclu-
sion for PLWRD, Serious Disabilities with the representatives of patient 
organizations, sector experts, public and private stakeholders, a group 
coordinator. The work involved identifying the existing literature and 
legislation, current criticalities and possible solutions, and the right 
interlocutors in charge of overcoming the critical issues.
Ahead of the first meeting the relevant material was disseminated; the 
final report shared and amended by the participants before its publi-
cation in the editorial series.
Results: The result of each table was condensed into an editorial series 
created ad hoc, the Effèmerides of UNIAMO, launched during the cel-
ebrations for the Rare Disease Day.
The Serious Disability position paper was used by the Minister of Labor 
and Social Policy for some general measures; the position on the job 
inclusion served to respond to the public consultation of the Minis-
try and led to a hearing with the technical bodies of the Ministry; the 
position on the European Regulation was widely shared by the partici-
pants during various webinars / conferences and meetings.
The other outcomes were presented to the competent Ministers for 
Health and Disability and also represented the basis for responding to 
public calls on individual topics.

Overall, about 40 PO representatives and 30 different stakeholder rep-
resentatives participated in these meetings. In the dedicated public 
event the audience was about 70 people.
Conclusions: Small working groups demonstrated to be an efficient 
way to concretely address relevant topics thus we’ll continue to hold 
these meetings on different relevant issues either face to face or 
hybrid meetings. The editorial series will become a reliable source of 
information and a basis for policy makers.
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Reducing diagnostic delays and undiagnosed diseases is one of the 
French National Plan for Rare Diseases 3 (PNMR3) [https:// solid arites- 
sante. gouv. fr/ IMG/ pdf/ pnmr3_-_ en. pdf ] priorities (action1.7) funded 
by the General Directorate of Health Care Provider (DGOS), linked to 
the Ministry of Health and Prevention, to the tune of €3 million per 
year for the duration of the plan (2018–2022).
To achieve this objective, one strategy is to reassess the cases of cur-
rently undiagnosed patients in order to obtain a diagnosis in light of 
scientific advances. This will reduce the risks of loss of opportunity in 
terms of diagnosis and potentially treatment. To help the Rare Disease 
Reference Centres (CRMR) in this task and to monitor the progress of 
diagnoses at the national level, a dynamic database is being set up 
from the French national rare diseases registry (BNDMR) [https:// www. 
bndmr. fr/] with the support of the 23 national rare disease clinical net-
works (FSMRs) [https:// www. filie resma ladie srares. fr/].
The BNDMR, created as part of the PNMR 2, collects from all expert 
centers on rare diseases a minimal data set (MDS), either from a web 
app (BaMaRa) or from the electronic health record (EHR). The FSMRs 
are committed to entering this MDS in all the CRMR, and to support 
them towards better data quality. Some also want to collect additional 
data in BaMaRa for patients without a diagnosis. More than 50 people 
(especially clinical research associates and technicians) were recruited 
in addition to the staff mobilised on these actions.
A diagnosis observatory [https:// solid arites- sante. gouv. fr/ soins- et- malad 
ies/ prises- en- charge- speci alise es/ malad ies- rares/ artic le/l- obser vatoi re- 
du- diagn ostic] has been set up to follow the diagnostic delay and undi-
agnosed diseases situations and to assess the impact of the measures 
taken. It is based in particular on annual indicators from the database 
and aims to ensure consistency of practices and the incorporation of 
recent discoveries in medical care, in particular those resulting from the 
France Genomic Medicine 2025 plan [https:// pfmg2 025. avies an. fr/ en/].
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The overall goal of the volunteer program is to support the work of 
IGA and enable us to meet the diverse needs of our global community. 
Through increasing the numbers of volunteers, IGA is gathering more 
experience, perspectives from different countries and cultures, new 
ideas, and new ways on how to improve quality of life of families with 
Gaucher disease. The programme was developed to provide a structure 
and invests in the volunteers through providing training and supervision.

https://doi.org/10.1136/jcp.2008.058834
https://doi.org/10.1136/jcp.2008.058834
https://solidarites-sante.gouv.fr/IMG/pdf/pnmr3_-_en.pdf
https://solidarites-sante.gouv.fr/IMG/pdf/pnmr3_-_en.pdf
https://www.bndmr.fr/
https://www.bndmr.fr/
https://www.filieresmaladiesrares.fr/
https://solidarites-sante.gouv.fr/soins-et-maladies/prises-en-charge-specialisees/maladies-rares/article/l-observatoire-du-diagnostic
https://solidarites-sante.gouv.fr/soins-et-maladies/prises-en-charge-specialisees/maladies-rares/article/l-observatoire-du-diagnostic
https://solidarites-sante.gouv.fr/soins-et-maladies/prises-en-charge-specialisees/maladies-rares/article/l-observatoire-du-diagnostic
https://pfmg2025.aviesan.fr/en/
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The Volunteer programme has its own strategic plan, in accordance 
with the IGA strategic plan. Also, we developed additional documents 
that support the program such as volunteer job description, time 
sheet, recognition, and support of volunteers. All volunteers were 
interviewed and went through orientation before they start volun-
teering and each one had a mentor or a project lead to support them. 
Volunteers have regular meetings with the volunteer coordinator, 
and they are involved in improvement of the volunteer programme 
through feedback and evaluation questionnaire. Additional training 
and workshops are available for volunteers to attend and expand their 
skills and knowledge.
Results: In 2021 and 2022 IGA has had support from 41 volunteers, 
and the number is increasing.

a. Volunteers were involved in 11 projects.
b. Volunteers come from 34 different countries
c. Most of the volunteers (around 70%) were recruited through 

advertisement on social media and some of them were directly 
invited to join in projects and activities in IGA.

d. In 2021 we had around 1400 volunteer hours.
e. The Regional Manager Programme (increasing our footprint into 

new countries) and the GARDIAN Champions Raising aware-
ness of our nGD registry) program is completely driven by vol-
unteers—without them both programmes would not have been 
possible. Now a total of 18 people is involved in them, and this 
number is growing.

Conclusion: The Volunteer Programme is a support in many ways for 
IGA.

  • It is an established system to recruit and retain volunteers
  • It provides future recruitment of board members from existing 

volunteer pool of accomplished volunteers who want to be more 
involved in IGA work

  • It enables the IGA to have an increased impact through the reali-
zation of more projects

  • There is less burden of tasks and projects for board members 
which allows them to focus on strategy and leading the organiza-
tion forward

  • IGA gets an increased skill set
 • Expanded community support is noticeable in IGA projects.
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*Corresponding author: Gry.Velvin@sunnaas.no
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Background: Work participation is a social determinant of health and 
important for understanding health behaviours, health outcomes and 
quality of life among people with rare diseases. It is an under-recog-
nized and under-researched aspect in many rare diseases. The purpose 
of this study was to map existing research on work participation in 
rare genetic diseases and some other selected rare diseases, identify 
research gaps, and point to research agendas.
Methods: A scoping review methodology was applied. We conducted 
systematic searches in September 2021 in ten bibliographic databases. 
References were sorted and assessed for inclusion using EndNote and 
Rayyan software. Data were extracted on the main research questions 
on work participation in adults with rare diseases.
Results: A total of 166 papers on 36 different diseases fulfilled our inclu-
sion criteria: 7 reviews and 159 primary articles. Only 34 articles had 
major focus on work participation. There were large differences in the 

number of studies on the different rare diseases. Only two diseases had 
more than 20 articles addressing work participation, most diseases had 
only one or two articles. Nearly all articles (96%) reported information 
about prevalence of work participation, and more than half also included 
information about factors associated with work participation and work 
disability. Some studies also indicated particular challenges related to 
having a rare disease. Due to differences in methodology, culture and 
respondents, comparison between and within diseases are difficult.
Conclusion: While studies indicate high prevalence of work-disability 
in many patients with rare diseases, the research is scarce and frag-
mented. There is a need for more research on work participation. This 
includes both primary and secondary research, including all types of 
research questions: prevalence, associations, patients’ experiences and 
views, validation of outcome measures and effect of different interven-
tion programs. Information on the unique challenges of living with the 
different rare diseases is important for health and welfare systems to 
better facilitate vocational situation. In addition, the changing nature 
of work in the digital age may also open up new possibilities and may 
reduce the inequality experienced by people with rare diseases.
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Knowledge on rare diseases in general population has been shown to 
be limited [1] across the world. This has a profound influence on peo-
ple’s attitudes towards the affected patients. Romania has a low level 
of health literacy [2], especially in the rural areas where a concerningly 
high percentage of population lacks basic information on health top-
ics. The combination of this low level of health literacy and the popular 
beliefs that prevail especially in the rural areas, results in stigma and 
lack of inclusion for the people affected by rare diseases. Education 
is a good tool to provide the young generation with quality informa-
tion that will efficiently shift their perspective in the field of health 
education.
The authors plan to develop a course on rare diseases adapted for 
high-school students. The protocol of the course will be designed 
using the ADDIE learning system, a versatile model that has been 
proven to be successful in medical education before [3–7]. The course 
will begin with a complex analysis of the students, their needs, their 
preferred learning method, and the learning environment. Based on 
this step, the design and development phases will help us draw the 
blueprint of the modules and the lessons and create the learning 
materials. The course is designed as an 8-week multidisciplinary pro-
gram, involving the participation of teachers, doctors, and representa-
tives of patients’ organizations. Once the design is configured and the 
materials prepared, the course can be implemented according to the 
schedule. At the end of the program, summative and formative evalu-
ations will be performed.
The expected results are an increase in the knowledge of the young 
population on the topic of rare diseases and a shift in their approach 
of affected patients leading to a reduction in social inequalities.
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The Genomic Medicine program (IMPaCT-GENóMICA) is one of the 
three programs that configure the Precision Medicine Infrastruc-
ture associated with Science and Technology (IMPaCT)], start up 
through the Strategic Action in Health 2017-2020 of Health Institute 
Carlos III (ISCIII) [2], belonging to the Spanish Ministry of Science and 
Innovation.
IMPaCT GENóMICA, with a budget of 7,24 M€, is coordinated by Dr. 
Carracedo from the Center for Biomedical Network Research on Rare 
Diseases (CIBERER) [3]. It promotes the implementation of a collabora-
tive structure (Fig. 1) distributed across nodes (currently three) for high 
complexity genetic studies and a network of clinical, geneticists and 
molecular experts. It is madding up of 45 groups from 25 hospitals and 
13 research centers or universities, and more than 300 researchers dis-
tributed all over the country. It is coordinated with the national health 
system and the Ministry of Health.
The main objective of this program is to provide the national health 
system this collaborative structure for the implementation of Genomic 
Medicine, so that patients that do not have a certain genetic diagnosis, 
after applying the established assistance diagnosed protocols, could 
access to experimental ’omics’ diagnostic technologies with fairness 
and adequate response times.
The program also obtains genomic data that can be used in research, 
improves the analysis capabilities of the infrastructure, and contrib-
utes to the European initiative “1+ Million Genomes (1+MG)” [4].
IMPaCT-GENóMICA works on three use cases to achieve its objectives: 
rare diseases, hereditary cancer and pharmacogenomics and popula-
tion genomics.
Especially for rare diseases, due to the great complexity of these 
pathologies, the step forward in the diagnosis needs an up-to-date 
knowledge and the application of the latest techniques, which are 
not always available. The networks and flows provided by IMPaCT-
GENóMICA will improve the diagnosis of rare diseases in the national 
health system in an equitable manner throughout the territory.
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Within the European Joint Programme for Rare Diseases (EJP RD) 
[https:// www. ejpra redis eases. org], we have developed a toolkit to 
support disease communities to replicate the TREAT-NMD Advisory 
Committee for Therapeutics (TACT) model [https:// treat- nmd. org/ tact- 
treat- nmd- advis ory- commi ttee- for- thera peuti cs/ tact- overv iew/]. TACT 
has been successful in the neuromuscular field for over 10 years and 
has reviewed over 70 applications for advice on the translational and 
development pathway of therapeutic programs in neuromuscular dis-
eases. An Advisory Committee for Therapeutics (ACT) toolkit was cre-
ated to provide procedural advice on how to set-up a committee of 
academic and industry drug development experts, including patients 
and patient representatives, to provide independent and objective 
advice on specific drug development programmes. The toolkit will Fig. 1 Network architecture

https://www.isciii.es/QueHacemos/Financiacion/IMPaCT/Paginas/Plan.aspx
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https://www.ejprarediseases.org
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https://treat-nmd.org/tact-treat-nmd-advisory-committee-for-therapeutics/tact-overview/
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soon be a freely available resource in the EJP RD Innovation Manage-
ment Toolbox [https:// imt. ejpra redis eases. org].
An important aim of EJP RD is to identify good practices and support 
adoption in other communities. In the spirit of this, and to comple-
ment the toolkit we created, we applied to the EJP RD ERN training call 
for funding to hold a workshop designed to communicate the benefits 
of the model and to discuss the feasibility of ERN (European Reference 
Network) communities adopting the ACT model. This funding call was 
selected because strategic oversight is needed to expand the ACT model 
into other rare disease communities. The thematic groupings of the ERNs 
provide a logical framework to set-up an ACT in other rare diseases.
Representatives of 11 ERNs (a mixture of clinicians, researchers, and 
ePAGs) registered for this workshop. It introduced the concept of the 
ACT model, presented lessons learned from the neuromuscular field 
and facilitated break-out groups to discuss the feasibility of adopting 
the model within participants’ ERNs. A post-workshop survey was sent 
out and 11 out of the 16 participants said that they expect to explore 
the possibility of establishing an ACT within their ERN. The workshop 
organisers are now following up with participants and providing 
advice and support to implement the model in new fields using the 
ACT toolkit. This will have a major added value to rare disease research, 
by optimising the chances of success of planned clinical trials.
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Summary and methodology: Romanian Prader Willi Association- 
RPWA, through NoRo Center have implemented in partnership with 
Eurordis and other partners the INNOVCare project during 2015 
-2018, developed and tested a holistic care pathway to strengthen the 
medical, social, and educational services. To upscale our experience 
at national level, we identified that community nurses have the back-
ground and could support even the most isolated patients living with 
rare diseases in Romania if they get trained.
A partnership with Ministry of Health has been signed in April 2021 
to train community nurses on case management for rare diseases. 
The methodology used in our training was ECHO (Extension for Com-
munity Healthcare Outcomes). It is an evidence-based professional 

development approach that can help nurses to stay current and apply 
new knowledge to practice ECHO: A Model for Professional Develop-
ment in Nursing Through Learning Networks—https:// doi. org/ 10. 
3928/ 00220 124- 20210 315- 09
We connected the community nurses with experts from the 31 cent-
ers of expertise accredited for rare diseases in Romania and facilitated 
their communication in order to structure together the patients’ jour-
ney and reduce the waiting time for patients until they get the proper 
diagnosis and care.
To address the need for integrated care we organized our advocacy 
activity around the nine pillars of integrated care identified by IFIC: 
Nine Pillars of Integrated Care—IFIC (integratedcarefoundation.org)—
https:// integ rated caref ounda tion. org/ nine- pilla rs- of- integ rated- care# 
15893 83665 414- 08104 e53- 13cd
Results: Based on the partnership between the Ministry of Health, 
Romanian Prader Willi Association, and Romanian National Alliance 
for Rare Diseases, 390 out of 1850 community nurses hired at national 
level have been trained up to date.
According to the national platform for community nursing amcmsr.
gov.ro, 937 of patients with rare diseases, 498 males and 439 females 
benefited from 3824 visits and interventions. A survey was applied at 
the end of each training, and we got the following results 17,51% of 
the trained community nurses declared that they have included new 
patients with RD during the training, 95,6% declared that the informa-
tion provided was very useful and 92.6% considered that coordinating 
patients with Centers of Expertise is extremely useful.
Conclusions: To improve access to diagnostic and care for patients 
with rare diseases in Romania we will continue our advocacy for inte-
grated care, our trainings for community nurses and develop a digital 
tool for the case management, to implement a more efficient monitor-
ing and virtual care coordination of the patients to reduce the waiting 
time for diagnosis and care.
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The problem: Fragmentation, duplication of effort and lack of reliable 
information are problems that all rare disease communities face. These 
factors may significantly hinder access to treatment, recruitment to 
clinical trials, eventually negatively affecting the development of new 
therapies, having a direct effect on the quality of life and care of peo-
ple living with dystrophinopathies and their families [1].

Fig. 1 Overview of Duchenne Map for users
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The solution: The Duchenne Data Foundation has developed an 
online platform, the Duchenne Map (Fig. 1) [2], to make relevant and 
valid information accessible and connect patients with their local 
patient organizations, healthcare providers, care centers, researchers, 
research institutions and companies.
How it works: Users register on the Duchenne Map and complete 
their profile. A double verification process (machine process) and 
the validation process (human process) is in place to confirm the 
authenticity of the user. Once registered and validated, users can 
browse the Duchenne Map and find relevant and reliable informa-
tion on multiple stakeholders in the Duchenne community at a 
global level, as well as research projects and clinical trials in their 
geographical area.
Services: Currently, registered users can find:

 – 50 Patient Organizations, 5 Companies, 137 Clinical Trials
  – A personalized clinical trial filter function (Fig. 2). Registered users 

can search recruiting clinical trials in their area according to age, 
use of corticosteroids and ambulation status.

 – Additional filters allowing to search for recruiting clinical trials 
based on the mutation type and find care centers offering specific 
services are currently being implemented.

A FAIR supported and secure tool: Duchenne Map is supported by 
a FAIR-by-design Repository [3]. The Duchenne Data Repository can 
host a range of dystrophinopathy data from pre-clinical data to natu-
ral history data, clinical trial data, and patient-generated health data. 
Duchenne Map uses the Duchenne Data Repository to safely store and 
pull the data displayed. The Duchenne Map is compliant to all GDPR, 
security, data protection and privacy standards and policies in effect.
Future plans: Registration campaigns are ongoing to spread aware-
ness of the functionality of the Duchenne Map. The filter function, as 
well as the user experience in Duchenne Map is continuously updated 
following the recommendations and feedback of the users. Duch-
enne Map has the potential to be leveraged for a variety of uses, with 
the ultimate purpose of improving the lives of the dystrophinopathy 
families.
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Background: Type 2 and Type 3 Gaucher Disease (GD), a rare inher-
ited metabolic disorder, are neuronopathic GD (nGD) and often result 
in infant death or progressive neurological deterioration. Current drug 
therapies do not cross the blood brain barrier and thus do not treat 
nGD.
Objectives: To develop a patient registry specific to nGD through col-
laboration between patients, caregivers, clinical experts, researchers, 
and industry.
Methodology: Led by the International Gaucher Alliance (IGA), mul-
tiple stakeholders, including patients, caregivers, clinicians, and 
researchers, partnered to develop a web-based platform for patients 
with nGD and their caregivers. Questionnaires (baseline and follow-
up) were designed to capture data relevant to patients, including neu-
ronopathic Gaucher-specific Patient Reported Outcomes (nGD-PRO) 
and Observer Reported Outcomes (nGD-ObsRO). Qualitative inter-
views with patients and caregivers ensured the use of relevant termi-
nology. Clinicians informed the process of diagnosis confirmation.
Results: The Gaucher Registry for Development Innovation and Analy-
sis of Neuronopathic Disease (GARDIAN) is a global, longitudinal, pro-
spective patient registry with no age restrictions. Available in English, 
French, German, Spanish, Arabic, Japanese and Chinese, GARDIAN will 
capture data at baseline and every 6 months for 3 years. Data collected 
will include enzyme/genetic results, patient characteristics, symp-
toms (neurological/non-neurological), medical history, treatment, and 
comorbidities. Patient- and caregiver-reported outcomes include the 
PedsQL, PGI-S, GAD-7, PHQ-9 and an nGD-PRO and nGD-ObsRO to be 
validated within the registry. GARDIAN obtained institutional review 
board approval and was launched in Spring 2022.
Conclusion: The contribution of multiple stakeholder perspectives in 
the development of GARDIAN optimizes its value as a real-world data 
source. The collection of data in a systematic and standardized man-
ner will provide a research platform for improving disease understand-
ing, supporting patients with nGD, advancing disease management, 
designing safer treatments, and improving patient outcomes.

P17
From the French national rare disease registry (BNDMR) 
towards ITHACA ERN registry (ILIAD): data reusability to ease 
the burden of data entry
Arnaud  Sandrin1,*, Céline  Angin1, Morris  Swertz2, Fernanda De  Andrade2, 
Klea  Vyshka3,4, Alain  Verloes3,5

1French National Rare Disease Registry (BNDMR)—Assistance 
Publique‑Hôpitaux de Paris, Paris, France. 2University Medical Center 
Groningen, Dept. of Genetics, Genomics Coordination Center, Groningen, 
Netherlands. 3Assistance Publique‑Hôpitaux de Paris—Université de Paris, 
Department of Genetics, Paris, France. 4CERCRID, UMR 5137, “Centre de 
Recherches Critiques en Droit”, Université de Lyon, Lyon, France. 5INSERM 
UMR 1141 "NeuroDiderot", Hôpital R DEBRE, Paris, France
*Corresponding author: arnaud.sandrin@aphp.fr
Orphanet Journal of Rare Diseases 2023: P17

Background: European Reference Networks (ERN) are developing 
registries in order to make Findable, Accessible, Reusable and Interop-
erable (FAIR) rare diseases (RD) common data elements (CDE [https:// 
eu- rd- platf orm. jrc. ec. europa. eu/ set- of- common- data- eleme nts_ en]), 
themselves derived from French CDE [1].

Fig. 2 Clinical trial filter function
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Connecting ERN registries with numerous pre-existing local registries 
altogether is an unprecedented interoperability effort. First, regulation 
requires patient re-information and inter-HCPs contracts, involving 
law and data protection expertise. Second, compliancy with interop-
erability international standards comes with highly technical informa-
tion technology development. Third, managing inconsistencies, data 
duplication, and data source tracing is mandatory in a fully automated 
system.
Materials and methods: ERN ITHACA is developing a “meta-registry” 
called ILIAD, connecting 71 HCPs, databases, and biobanks across the 
EU for patients with dysmorphic/MCA syndromes and/or intellectual 
disability. The registry is built on MOLGENIS open-source software, 
providing flexible rich data structures, user-friendly data import and 
querying, and FAIR interfaces for programmatic data exchange [2,3].
In France, all RD expert centers patients are registered in one National 
RD Registry (BNDMR [www. bndmr. fr]). Data is collected through Elec-
tronic Health Records or via the web application BaMaRa. Interoper-
ability between HCPs and BaMaRa is based on HL7 CDA standards. The 
system is developed at AP-HP [4].
Both BNDMR and ILIAD gather CDE. Data reuse is then operated as 
described on Fig. 1. Data is downloaded from BaMaRa as an Excel file, 
itself uploaded securely on the Molgenis platform where it is trans-
lated, pseudonimised, and formatted. The new file eventually inte-
grates ILIAD.
Results: This process allows in a simple and secure way (as double 
entrying data) the upload of hundreds of patients’ data by the clini-
cian, in a few clicks and at a taylor-made frequency (every 6 months, 
e.g.). There is no digital interface between the two systems, minimiz-
ing cyber-risks.
Nevertheless, patients already included in BaMaRa may not make 
another visit at the expert center that included them. Therefore, while 
they are informed about BaMaRa, they have not been individually 
informed about ILIAD and have not yet consented to any reuse of data 
in ILIAD. GDPR allows alleviating information processes in some cases, 
e.g. if “the provision of such information proves impossible or would 
involve a disproportionate effort”. Discussion with local authorities 
should be undertaken along those lines; no conclusion is yet available.
Conclusion: The reusability of hundreds of patients’ data is a short-run 
pragmatic alternative to longer-run fully-fledged FAIR system to lift 
some of the data collection burden.
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Rare diseases (RDs) affect over 30 million people across European 
Union (EU) and are quality-of-life limiting or life-threatening, especially 
if undiagnosed and untreated [1]. Less than 10% of RD patients receive 
treatment and only 1% benefit from approved therapy in Europe. RD 
patients very often experience a “diagnostic odyssey”, enduring on 
average eight years without a diagnosis, leading to multiple testing, 
ineffective treatments, and inefficient healthcare resource utilisation. 
Since about 75% of RD have a genetic origin and paediatrics onset, 
genetic newborn screening (NBS) might represent a unique diagnostic 
“check point”.
Screen4Care (S4C) is a pre-competitive Public Private Partnership 
based on a joint effort of EU and European Federation of Pharmaceuti-
cal Industries and Associations (EFPIA). It brings together 35 partners 
led by the University of Ferrara and includes 21 academic partners, 9 
industrial project partners (led by Pfizer), 4 small and medium-sized 
enterprises and EURORDIS, representing the voice of patients. The 
5-year Research Project focuses on accelerating RD diagnosis through 
two central pillars: NBS and artificial intelligence (AI)-based tools. The 
project will run a pivotal genetic NBS in about 20.000 new-borns in 3 
EU countries using gene panels for treatable and/or actionable RDs 
and offering whole genome sequencing in early symptomatic infants. 
New AI algorithms will be developed to identify patients beyond new-
born period in Electronic Health Records (EHRs). Further, a repository 
of AI “symptom checkers” will be designed to facilitate suspicion and 
diagnosis by health care providers and patients. The S4C Virtual Clinic 
will complement these approaches to provide information and sup-
port post-diagnosis, with specific spaces for patients and families to 
meet, share experiences, network, find peer group support, as well as 
connect with European Reference Networks and/or to suggest referral 
pathways to physicians for follow-up.
S4C is organized into 6 Work Packages (WP): WP1 and WP2 are 
involved in digital data readiness (ethics framework and federated 

Fig. 1 BNDMR data reuse into ILIAD
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machine learning); WP3, WP4 and WP5 are involved in the RDs screen-
ing through genetic NBS and AI; WP6 is in charge of management, dis-
semination, communication and exploitation of results.
The goal of the project is to evaluate the validity of this dual approach 
(“genetic NBS and digital technologies”) to accelerate RDs diagnosis 
and improve value-based healthcare resource utilization, accept-
ance, and trust of families in genetic NBS, understand cost/benefit of 
diagnosis strategies, and their ethical considerations. First results are 
expected by the end of 2023.
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Spinal muscular atrophy (SMA) is a rare, genetic, neuromuscular dis-
ease that affects individuals of all ages. It is characterized by a loss of 
motor neurons in the spinal cord and lower brain stem, resulting in 
progressive muscle atrophy and weakness. SMA presents a spectrum 
of disease severity. Some individuals with SMA may never sit; some sit 
but never walk; and some walk but may lose that ability over time. In 
the absence of treatment, children with the most severe form of SMA 
would not be expected to reach their second birthday.
While three treatments are approved in Europe, many patients are still 
unable to access them and the care they need, so more needs to be 
done to ensure no patient is left behind. To identify gaps and measure 
inequalities across Europe, Biogen, in collaboration with SMA Europe 
and Charles River Associates, conducted a comparative assessment of 
the policy and access landscape for SMA across 23 European countries.
Through this comparative assessment, the authors have (a) identi-
fied areas for improvement both within and across countries and (b) 
developed country-by-country summaries of the policy and access 
landscape for SMA patients. The study’s objective was to assess how 
different European countries are performing in several key areas, to 
characterise their performance with regards to the policy and access 
environment for SMA patients. These findings have been used to 
develop a consolidated set of policy recommendations that can be 
used to advocate for improvements at the national and European 
level.
Indicators include diagnosis, access pathways, access to treatment and 
care, political leadership and policy, and healthcare systems prepared-
ness. The findings are illustrated in a Policy and Access Tracker and are 
based on publicly available information sources and country informa-
tion based on a survey conducted by SMA Europe. Information was 
reviewed and validated by Biogen and SMA Europe national member 
organisations.
The SMA Tracker’s outputs consists of a White Paper presenting results 
and putting forward policy recommendations to tackle existing chal-
lenges, country-by-country summaries of the policy and access 
landscape for SMA patients and a dedicated website featuring an 
interactive map showing key policy and access areas that impact the 
life of SMA patients across the analysed countries.
In short, the ‘SMA Policy & Access Tracker’ shines a light on existing 
gaps affecting SMA patients and highlights actions decision-makers 
can take to address them.
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The Orphanet Data for Rare Disease project (OD4RD) started in Janu-
ary 2022, it is a pilot project co-funded by the European Union’s 
EU4Health Programme and coordinated by INSERM. It builds on 
Orphanet’s specific expertise, and its organisation as a well-estab-
lished network.
Orphanet is a reference network for Rare Disease (RD) information and 
data, with teams hosted by institutions endorsed by National Authori-
ties. Orphanet maintains a comprehensive RD nomenclature system 
aligned with several non-RD specific terminology resources, allowing 
for semantic interoperability in a context of heterogeneous coding 
systems across different countries. The nomenclature is also annotated 
with curated information on genes, epidemiological data, phenotypic 
traits, and functional consequences. This unique body of knowledge, 
completed by textual information, is delivered in both computable 
and human-readable formats.
European Reference Networks (ERNs) are end-users of the Orphanet 
nomenclature, but also active contributors to its development, 
since they concentrate clinical and scientific expertise as knowledge 
evolves. For this reason, Orphanet’s methodology to address ERNs’ 
needs in terms of revision of the nomenclature has been formalised 
and is available online.
The project aims to fulfill the following general objectives:

  • Contribute to the generation of standardised, interoperable data 
on RD diagnosis for primary and secondary use, through mainte-
nance of the Orphanet nomenclature in collaboration with ERNs, 
and active support for its implementation in hospitals hosting 
ERNs.

  • Contribute to the harmonisation of data collection in various set-
tings (health records, registries) and countries, through dissemi-
nation of coding good practices at the source (health records, 
registries, etc.).

 • Support evidence-based decision-making in the frame of the 
European strategy around ERNs, by providing an exploitable ref-
erence corpus of data and information on RD.

To achieve these, an Orphanet Nomenclature National Hubs Network 
has been set up. 13 pilot Orphanet teams participate (Austria, Belgium, 
Czech Republic, Germany, Finland, Spain, Italy, the Netherlands, Nor-
way, Poland, Portugal, Sweden and Slovenia) to ensure support for 
local implementation of ORPHAcodes in national HealthCare Providers 
hosting ERNs or linked to ERNs.
Technical support is also provided to ensure the proper integration of 
Orphanet’s knowledge base datasets to the European Commission IT 
systems when needed and to provide services to the ERN community 
in a coordinated and user-oriented manner.
Finally, the project will produce reports on quantitative and qualitative 
RD coverage, overlaps and gaps amongst ERNs in order to support evi-
dence-based decisions by the ERNs’ coordination, the Board of Mem-
ber States (BoMS) and the European Commission.
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This project aims at teaching the fundamentals of rare diseases to all 
students (and their teachers and families), from Preschool to Second-
ary School (3–18yo), being currently available from Preschool to the 
9th grade. In this abstract, we will detail the project and the results 
of the surveys filled out by the participants on the first pilot, held for 
1st to 4th grade students in December 2021. The project is free for 
schools, public and private.
Method and materials: RD-Portugal developed a set of materials: a 
teachers’ booklet, a PowerPoint presentation and guiding notes (1st–
9th grades) and a book (Preschool), and activity materials for students 
according to their school year.
To register, schools fill out the form available at https:// raras. pt/ infor 
marse mdram atizar. Afterwards teachers attend an online training ses-
sion in which they get to know these materials and the way to imple-
ment the project, and then receive the materials. Any doubts may be 
clarified with RD-Portugal at any time.
We have the support of ENSP (National School of Public Health) and 
are working with the Portuguese Directorate-General of Education 
(DGE).
Status: The project was already implemented in:

  • 22 preschooler classes in 11 schools, reaching over 450 students 
(pilot February–June’2022);

  • 98 classes from 1st to 4th grades in 23 schools, reaching over 1750 
students (pilot December’2021, spread February–June’2022);

  • 39 classes of 5th and 6th grades in 9 schools, reaching over 800 
students (pre-pilot December’2021, pilot February–June’2022);

 • 12 classes of 7th to 9th grades in 3 schools, reaching over 220 stu-
dents (pre-pilot December’2021, pilot June’2022).

Evaluation: There are satisfaction surveys to be filled out by teach-
ers, classes and parents. Up until now, we’ve analyzed those from the 
pilot held in 2021. For instance, in a scale from 1 (very little) to 4 (very 
much): teachers classified the relevance in 3.8, the adequacy in 3.5, the 
ease of implementation in 3.5; classes classified how much they liked 
the activity in 3.8. Moreover, for instance, 89% of parents stated their 
kids told them about the project and 77% stated their kids were able 
to tell them something about rare diseases.
The new classes will be filling out evaluation surveys to enable a scien-
tific evaluation of the knowledge acquired by students.
Conclusion: Many schools already registered to implement the pro-
ject, many more are expected to join in 2022/2023. We hope the way 
people deal with rare disease patients in Portugal will improve.
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Background: The establishment of the European Patients Advocacy 
Groups (ePAGs) has enabled the representation of the European rare 
and complex disease communities in the European Reference Net-
works (ERNs). The Rare Epilepsy Alliance of Italy (REAI) was founded by 
EpiCARE ePAG Chair Isabella Brambilla. A nationwide network of six-
teen Italian Associations (Fig. 1) in collaboration with EpiCARE Centres 
in Italy now advocate for patient involvement to ensure dissemination 
of best practice (Fig. 2).
Methods: National associations involved in rare and complex epilep-
sies were identified by EpiCARE ePAG Chair to establish the REAI. These 

associations endorsed the formation of patient-led partnerships that 
included the coordination of EpiCARE and its Italian Centres, thus cre-
ating a single voice for the represented pathologies.
Results: The REAI meets every two months and a dedicated website 
is now available online. The REAI has among its main objectives shar-
ing knowledge and disseminating best practice through the develop-
ment and support of an active network of Rare and Complex Epilepsy 
specialists (EpiCARE) and rare disease associations to encourage ePAG 
involvement in ERN and RD initiatives in Italy, enhance community 
growth and create a single voice for common and/or cross-cutting 
needs in considering epilepsy more than "just seizures”.
The first important goal was: the request to the Ministry for the updat-
ing of the LEAs and the recognition of all rare epilepsies, identifying 
with the support of a medical team, a DEE (Developmental & Epileptic 
Encephalopathies) macro-area/group of disease instead of proceeding 
by single pathologies.
The group set up an annual scientific conference with medical repre-
sentatives of EpiCARE centres and patient associations (Dialog Associ-
ation & ERN), that facilitate the updating of ERN-EpiCARE activities and 
the integration of EpiCARE projects at national level. The group identi-
fied two cross-cutting themes (Transition and drug repositioning) to 
set up multidisciplinary working table.
Conclusion: The REAI demonstrates the positive impact of patient-led 
involvement in ERNs. It supports a framework for integrating European 
activities nationally. A shift in policy towards increased collaboration 
between EpiCARE ERN referral clinicians and patient representatives 
offers a single voice for the integration of activities within the national/
regional healthcare system.
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Fig. 1 Members of Rare Epilepsy Alliance

Fig. 2 Nationwide network
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Background: The UK Rare Diseases Framework recognises the value 
of early diagnosis of rare conditions and identifies getting a faster 
diagnosis as a priority. But speed of diagnosis is only part of the pic-
ture. How a person is supported on their journey through diagnosis is 
equally important and all too often people with rare conditions report 
feeling unsatisfied [1] with their experience of diagnosis. Genetic Alli-
ance UK set out to better understand people’s experience of diagno-
sis and to identify what matters most to people on their diagnosis 
journey.
Materials and methods: In November 2021, Genetic Alliance UK 
issued a call for people with lived experience of rare conditions to par-
ticipate in the Good Diagnosis project. A total of 43 people agreed to 
participate and were invited to attend one of three online workshops. 
Each workshop invited participants to reflect on their experiences at 
three key stages of the diagnosis journey: the search for a diagnosis, 
receiving a diagnosis, and following a diagnosis. Each workshop was 
recorded and the discussions reviewed to identify key themes.
Results: The dominant themes that emerged from our workshops 
were:

  • A person’s experience of diagnosis was significantly influenced by 
the healthcare professionals involved in their care.

  • Clinicians who are aware and informed of rare conditions would 
likely be able to identify and accept the possibility of a rare condi-
tion quicker, and set in motion the referrals or tests needed to 
make a diagnosis faster.

 • When healthcare professionals have access to reliable informa-
tion and sources of support, they are better equipped to inform 
and support people living with rare conditions.

Conclusions and further work: The Good Diagnosis project con-
firmed that there is an urgent need to equip healthcare professionals 
to better support people with rare conditions.
The Good Diagnosis report [2] recommends that UK Rare Disease 
Framework Delivery Partners should consider developing a cen-
tral repository of information on rare conditions for healthcare 
professionals.
This should include:

  • Information on specific rare conditions
  • Information on specialist services available throughout the UK 

including contact details and referral criteria
  • Information on available support organisations
 • Training materials and resources
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Rare diseases (RDs) are tied hand in glove to paediatrics. 70% of 
genetic life-threatening RDs have an exclusively paediatric onset [1]. 
Collectively considered, RDs are common, as up to 36 million peo-
ple in the EU live with a rare disease [https:// health. ec. europa. eu/ 
non- commu nicab le- disea ses/ steer ing- group/ rare- disea ses_ en]. This 
urges the need to increase the quality, the effectiveness, and results of 
research in the field.
The current work describes the contribution that a collaborative 
research infrastructure (RI), fully dedicated to paediatric research, 
could bring to the RDs field.
The European Paediatric Translational Research Infrastructure (EPTRI) 
has been designed as a distributed RI including research units (RUs) 
grouped both within Thematic Research Platforms (TRPs), according to 
their field of expertise, and National Nodes, according to their location.
EPTRI, under the coordination of leading scientists is able to provide cen-
tralised services managed by the Central Management Office through 
the Single Access Point and integrated services organised in five TRPs:

1. Paediatric Medicines Discovery TRP
2. Paediatric Biomarkers and Biosamples TRP
3. Developmental Pharmacology TRP
4. Paediatric Medicines Formulations TRP
5. Paediatric Medical Devices TRP

Such planning considered the contribution to research on new thera-
peutic options for paediatric RDs.

Fig. 1 Specific contribution of EPTRI TRP to research on paediatric 
RDs

https://health.ec.europa.eu/non-communicable-diseases/steering-group/rare-diseases_en
https://health.ec.europa.eu/non-communicable-diseases/steering-group/rare-diseases_en
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A systematic recognition of paediatric research activities and available 
expertise/equipment in the EPTRI paediatric RUs allowed to establish a 
portfolio of services that the European scientific community gathered 
within EPTRI could offer to stakeholders (Fig. 1). From 50 to 70% of 300 
RUs included in all the TRPs deals with research on RDs, covering all 
therapeutic areas (rare cancers, respiratory disorders, congenic heart 
diseases, channelopathies, erythropoiesis disorders, mitochondrial dis-
orders, etc.). Services offered by EPTRI in the field could support the 
difficult phase of translating basic and preclinical research for RDs into 
early clinical phases and access to treatments.
Particular attention has been deemed to paediatric biobanking 
[2], including ELSI aspects, like compliance with GDPR and assent 
approaches [3].
Among its activities in the field, EPTRI contributed to the organiza-
tion of the 1st International Conference on Rare Diseases and Paedi-
atric Research in November 2021 and included the themes of RDs in 
its Manifesto on Paediatric Research [https:// www. canva. com/ design/ 
DAE4a 9Pyt4w/ 3HspS wouiN GYQHQ LTOAe NA/ view].
Moreover, EPTRI is constantly promoting engagement and knowledge 
translation, integrating the perspectives of different stakeholders.
The consolidated and collaborative nature of the RI, its focus on pae-
diatrics will allow researchers working together without geographical, 
institutional or financial barriers in a system of many interconnected 
research areas to bring new therapeutic options for children with RDs.
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Background: Genetic Alliance UK set out to better understand peo-
ple’s experience of diagnosis and to identify what matters most to 
people on their diagnosis journey. Through a series of workshops for 
people living with rare conditions, carers and support organisation 
representatives, the Good Diagnosis report identified eight guiding 
principles (Fig. 1) for good diagnosis. These principles capture that:

  • When starting the journey to diagnosis, there is often little infor-
mation and guidance on what to expect

  • People with rare and undiagnosed conditions explain that fight-
ing for the right care or treatment can be extremely challenging, 
particularly when unwell

 • Individuals do not know their rights regarding diagnosis and 
healthcare.

The Good Diagnosis Patient Rights Charter: Using the first Good 
Diagnosis report as the starting point, the Good Diagnosis project 
aims to develop a charter which allows people with rare conditions to 
recognise the standard of care they should expect when searching for 
a diagnosis and to provide them with the tools they need to enforce 
this.
The Charter will be based on the eight principles for diagnosis identi-
fied in the Good Diagnosis report [1].

The Charter will:

  • Clearly set expectations for what care will look like during the 
diagnosis journey

  • State how decisions about care will be made and communicated
  • Provide people with details of how their information and support 

needs should be met
 • State what can be done when a person is unsatisfied with the care 

they receive, and who can support them if that happens.

Next steps: Genetic Alliance UK will begin work on stage two of the 
Good Diagnosis Project, the development of a Good Diagnosis Patient 
Rights Charter in summer 2022. Throughout 2022, Genetic Alliance UK 
will work closely with people living with rare conditions, organisations 
that support them and health care professionals involved in their care 
to develop a Good Diagnosis Patient Rights Charter. This will include 
establishing a project steering group, developing a stakeholder survey 
and running consultation workshops with key stakeholder groups.
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As part of the third French national plan for rare diseases (PNMR3), 
four coordination platforms for rare diseases have been created, in 
four French overseas states—set up in public hospitals as one-stop 
offices. Purpose of the platforms is to inform and guide diagnosed 
and undiagnosed patients with rare disease. Designed to provide 

Fig. 1 Eight principles of good diagnosis, The Good Diagnosis report
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diagnostic tools and to support care courses management, platforms 
are patients’, health care professionals’ and social workers’ natural 
partners.
Coordination platform KARUKERARES is located in Guadeloupe, a 
French archipelago with 384.000 people living, approximately 5000 
miles (8000  km) away from continental France. Between March 2021 
(official start of KARUKERARES’ activities) and May 2022, 35 different 
cases were encountered. A longitudinal data collection already allows 
us to characterize our patients profiles, to analyze their requests and 
needs and to record platform’s responses. Thus, we observe that the 
majority of our patients are adult women with a rare disease diag-
nosed. They came to the platform by themselves, mainly searching for 
help to manage their care course. Besides information and listening 
KARUKERARES ensure patients referral to local or continental labelled 
rare diseases experts centers and/or towards a social accompaniment. 
Indeed, facilitating access to a wide structured and specific care offer 
(among 500 expert centers) and fostering socio-medical support, 
KARUKERARES address 2 local specific issues: a restricted rare diseases 
medical expertise and an enhanced risk of medical wandering corre-
lated to potential loss of chance for patients and families. Offering new 
perspectives to improve rare diseases diagnostic and management, 
the « French coordination platform model» could turn out as an inter-
esting approach for other outermost territories in Europe and also in 
the Caribbean—this last area counting many outermost territories.
In the future, KARUKERARES plans a triple axis road map with sensi-
tization and training actions (notably towards GPs), e-health (e-con-
sult and e-expertise) development and conception of a participative 
research program with patients and patients organization in order to 
better understand care courses and promote specific policies for local 
management of people leaving with rare diseases in Guadeloupe.
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Background: Patients diagnosed with rare genetic diseases are often 
considered a moral or sometimes legal duty to inform family members 
of their condition. Genetic information disclosure to family members 
(GID) allowsan early access to genetic screening, prevention or treat-
ments. However, GID is a tough task for patients, who might face dif-
ficulties while being fragilized by their recent diagnosis. This situation 
raises complex medical, ethical and legal issues. In response, European 
countries have adopted different approaches depending on their cul-
ture, medical practice, healthcare system and legal framework.
Material and methods: To address the difficulties reported by 
patients, we launched the IGPrare project in July 2020. This collabora-
tive research aims to investigate the GID procedure and propose real-
istic solutions to improve its efficiency and acceptability. This project 
includes both French and European scales studies (IGPrare website 
[http:// www. igpra re. fr]). Here, we focused on the European study, 
which objective is to identify the different GID procedures across 
Europe. We partnered with Eurordis to elaborate two questionnaires 
disseminated during spring 2022: First one, regarding the real-life 
conditions, was filled during interviews with 34 patients’ associations’ 
representatives for 10 genetic diseases, from 16 European coun-
tries. Second one intended for geneticists and genetic counsellors, 
regarded the current legal framework and guidelines. It was filled by 
24 respondents from 13 countries.
Results: (i) GID is a shared concern in Europe (Fig. 1: Patient’s associa-
tions responses to “Is GID discussed in your association?”). (ii) Regard-
ing who is in charge of GID, associations described a high variability 
in real-life situations (Fig.  2), when professionals reported inter and 

intra-country discrepancies in legal framework and guidelines. (iii) 
As reported by associations, GID appears to be made in the same 
extent to close and “at risk” relatives (Fig. 3), although only the latter 
correspond to the recommended targets. (iv) Almost all associations 
stated the importance of healthcare professionals’ support, especially 
psychologists.
Conclusions: This study enlightened the diversity of patients’ experi-
ences in GID. Patients from different countries seem to face similar 
difficulties, as well as specific difficulties due to a national or cultural 
context. There also seem to have discrepancies between laws and 
guidelines framing GID to family, and its real-life conditions.

Fig. 1 Patient’s associations responses to “Is GID discussed in your 
association?”

Fig. 2 Persons in charge of GID, according to the associations

Fig. 3 Informed relatives, according to the associations

http://www.igprare.fr
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These findings will be confronted to the French scale study. The final 
objective is to identify and share the most efficient and acceptable 
solutions to improve practices in Europe, in order to facilitate genetic 
information disclosure to family in the future.
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Fibrodysplasia ossificans progressiva (FOP) is an ultra-rare genetic 
disorder, in which heterotopic ossification causes severe, irreversible 
disability. Burden of illness (BoI) studies are valuable tools for under-
standing the multifaceted impact of rare diseases, for which data are 
often limited. We detail the co-creation of a BoI survey with the Inter-
national FOP Association (IFOPA), community advisors, and research-
ers/clinicians to understand the quality of life (QoL), social, and 
economic impact of FOP on patients and their family members.
The BoI survey (NCT04665323) included validated assessments and 
bespoke questionnaires developed to measure the impact of FOP on 
QoL, social/emotional wellbeing, healthcare utilisation, activities of 
daily living, cost of care (out-of-pocket), and employment. Resources 
generated by the IFOPA and input from stakeholder groups were par-
ticularly valuable in creating questionnaires to understand the wide-
ranging emotional/social impacts of FOP and the everyday use of 
living adaptations by people living with FOP.
Multistakeholder co-creation of the BoI survey facilitated inclusion of 
appropriate assessments to ensure the results generated can be used 
to enact meaningful change for individuals and their family members. 
During the creation of the survey, continuous communication and 
transparency was central to developing an efficient working relation-
ship among stakeholder groups. Beyond the survey, collaboration has 
continued with the IFOPA and community advisors to share results 
and raise awareness of key findings using accessible language. Dis-
semination of the survey through the international FOP community 
was instrumental to reach individuals around the world. However, one 
challenge of patient-centric research is designing assessments that 
capture the experiences of the global patient community, particularly 
those living in underserved areas. Sharing these learnings will help 
guide the development of similar, patient-centric research projects 
for other rare diseases and emphasise the significance of incorpo-
rating the topics of greatest importance to patients and their family 
members.
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Background: Treatment for Duchenne and Becker muscular dystro-
phy (DMD and BMD, respectively) can extend life expectancy [1–3]. 
Prolonging life expectancy leads to new consequences in the process 
of transfer from childhood to adulthood [4]. The purpose of this study 
is to evaluate transition to adulthood needs of people with DMD/
BMD.
Materials and methods
Participants

People with DMD/BMD aged ≥ 16. Participants were identified from 
"Little Steps" organization registry.

Fig. 1 Transition Readiness Assessment for Young Adults with 
DMD—domains
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Outcome measures

1. Mobility (1-full use of assistive devices to 3-no assistive devices).
2. Respiratory function (1-full invasive respiration to 4-independent 

berating).
3. Transition to adulthood (Transition Readiness Assessment for 

Young Adults with DMD; Fig. 1) [5].

Data analysis
The percentage of participants needing help was calculated. Factors 
associated and predicting transition were evaluated.
Results
Participants’ characteristics

Participated in this study 43 people with DMD/BMD (mean age: 
25.8 ± 7.7; 93% males; 60.5% DMD; Table 1).
Transition needs
The transition domain in which most participants’ needed help in was 
activities of daily living (57.7%; Fig. 2).
Statistically significant associations were observed between most tran-
sition domains (r range: 0.35–0.94; p range: 0.04 to < 0.001).
Specific transition needs
In two items > 70% of the sample needed help: education or employ-
ment- approaching employment and education support groups 
(73.7%); and housing and transportation- consulting with a social 
worker regarding housing assistance rights (73.5%).
Associations and prediction of transition
Number of siblings and age positively correlated with most transition 
domains. Mobility ability and respiratory function did no correlate 
with any of the transition domains. Number of siblings predicted tran-
sition in health care (p = 0.03) and activities of daily living (p = 0.008). 
Older age predicted education and employment status (p = 0.03).

Conclusion: In most domains, the help needed dose not decrease with 
age and is not affected by function. However, adolescents and adults 
with more siblings require less help. There is need for care settings to 
support people with muscular dystrophy transition to adulthood.
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The rarity and high complexity of rare diseases makes it crucial to work 
together across various expert fields to overcome the special chal-
lenges of rare diseases. Patients’ and patient organisation’s knowledge 
and expertise should be recognized and promoted as a resource on all 
levels of the healthcare systems. In the second Finnish National Pro-
gramme inclusion is one of the pivotal objectives. People living with 
rare diseases, their families, patient organisations and other key pro-
fessionals from the field of rare diseases were involved throughout the 
programme, revising process to ensure the holistic view and to secure 
equal stand compared to people living with more common diseases.
In Finland the Ministry of Social Affairs and Health established the 
Sub-Committee of the Working Group on Rare Diseases, which drafted 
the second National Programme. The Programme was edited by a 
representative of the Finnish Network for Rare Diseases, Risto Heikki-
nen. People living with rare diseases, their families, patient organisa-
tions and other key professionals from the field of rare diseases were 
involved throughout the process.

1. A survey to organisations and associations representing people 
with rare diseases was conducted during autumn 2018.

2. A patient advocacy group (Harkko) and other member commu-
nities of the Finnish Network for Rare Diseases, consisting of 
non-governmental social and health organisations, were in vari-
ous ways involved in evaluating the implementation of the first 
National Programme and in updating it.

3. A survey to the five Rare Disease Units in university hospitals and 
to the 14 Finnish healthcare provider members of ERN networks 
was conducted.

4. The national conference on rare diseases was organised in Octo-
ber 2018, together with round table conversations and workshops 
including all the stakeholders.

5. The updated draft programme was sent to the stakeholders for 
comments.

Measures described in the programme targeted to improve the inclu-
sion and everyday coping of people with rare diseases, as well as their 
equity in access to services. Strengthening the national coordina-
tion was in key position. The Ministry of Social Affairs and Health has 
shown strong interest in defining measures and fostering initiatives to 
boost patient involvement, in cooperation with the operators in the 

Table 1 Participants’ characteristics

Characteristics N (%)

Muscular dystrophy type Duchenne 26.0 (60.5)

Becker 17.0 (39.5)

Mobility ability Full use of assistive devices 29.0 (67.4)

Partial use of assistive devices 4.0 (9.3)

No use of assistive devices 10.0 (23.3)

Respiratory functioning Full invasive respiratory 2.0 (4.7)

Entire day non‑invasive respira‑
tory aid

9.0 (20.9)

Non‑invasive during part tie of 
the day

5.0 (11.6)

Independent 27.0 (62.8)

Fig. 2 Percentage needing help in the five transition domains
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healthcare and social welfare, including the Finnish Network for Rare 
Diseases, i.e., the rare disease patient organisations.

P31
Cross-border healthcare: Increasingly important for rare disease 
patients
Thomas  Bols1,*

1PTC Therapeutics, Zug, Switzerland
*Corresponding author: tbols@ptcbio.com
Orphanet Journal of Rare Diseases 2023: P31

Cross border healthcare is of growing importance to people with rare 
diseases. As new, innovative gene therapies become available, patients 
can be required to travel across borders, between countries in the EU/
EAA/Switzerland. This can be because therapies require complex man-
ufacture restricting how easily the therapy is transported, need highly 
specialised therapy delivery (e.g., through complex surgery) or because 
extremely low patient numbers mean companies find it difficult to 
launch in all countries within the current regulatory system.
Patients have the right to request cross-border care in the EU and to 
be reimbursed for all or part of its cost. The European framework for 
cross-border healthcare has two pathways:

  • Directive 2011/24/EU [1]
 • S2 Social Security Regulations 883/2004 and 987/2009 [2,3].

These pathways allow patients in the European Union (EU) or Euro-
pean Economic Area (EEA, which is made up of Iceland, Lichtenstein 
and Norway)), including those with rare diseases, to access medi-
cal diagnosis, treatment and prescription in any EU/EEA country and 
Switzerland.
The cross-border healthcare system works well for common treat-
ments for short illnesses, or for routine procedures, such as hip 
replacements. The different pathways are not practical for patients 
with rare diseases, due to the cost of specialist treatment. Also, they 
are complex and less well known to patients, physicians and health-
care providers and accessing care using this pathway can be a chal-
lenging and lengthy process with no guaranteed outcome [4].
Within this context, PTC Therapeutics conducted a literature review, 
assessing the EU legislative and national frameworks, including rel-
evant EU legislation and publications, and asked clarifying questions 
to a select number of national authorities and regulatory bodies (e.g. 
National Contact Points), including in Belgium, Ireland and the Neth-
erlands. Based on this research, and in consultation with patient group 
representatives and healthcare professionals, PTC has developed a 
step-by-step guide to accessing treatment through existing cross 
border pathways, focusing on the S2 social security pathway. The user 
guide sets out to explain, in simple terms, what and how the S2 path-
way works, and by, comparing national rules bring together the com-
mon features of national systems. The cross-border healthcare system 
should be fit for use for all people and this guide is a contribution to 
ensuring that access to high quality and safe care is facilitated for peo-
ple living with rare diseases in Europe.
For more information on the CBHC Guide, please contact Thomas Bols 
at tbols@ptcbio.com.
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Background: We developed a programme of psychotherapist-
facilitated group sessions to support community leaders/patient 
advocates, in response to the emotional pressures of the Covid-19 
pandemic. Such individuals may be their organisation’s sole point of 
contact or have few colleagues; many are unpaid volunteers; many are 
caregivers or are themselves affected by a rare condition. Although 
their own experience can provide high levels of insight into their com-
munity’s challenges, it may also increase the risk of burnout and vicari-
ous trauma when their community’s need for support intensifies.
The programme had two primary aims. Firstly, to provide a safe, pro-
fessionally facilitated, reflective micro-community to learn with, and 
from, colleagues from other organisations. Secondly, to introduce rela-
tional psychodynamic-systems thinking to help participants to:

  • build emotional resilience/protect their own emotional wellbeing
  • understand how to manage difficult situations when supporting 

their members
 • develop effective boundaries between personal and professional 

lives.

Methods: Participants were recruited via Genetic Alliance UK net-
works. Groups were limited to ten and were facilitated by a psycho-
dynamic psychotherapist from rareminds. Initially, two groups ran 
via zoom for 75 min weekly, for 12 weeks. Groups were closed to new 
members after week two.
Informal feedback from participants was sought by email and online 
survey. A formal assessment by Manchester Metropolitan University 
is underway consisting of semi-structured interviews which are being 
analysed by interpretative phenomenological analysis (IPA).
Results: Informal feedback was extremely positive (see example 
quotes below) and led to the delivery of further sessions for new 
participants.

‘We’re caregivers to everyone but ourselves… this is 
something the facilitator really brought home all the 
time, that where were you in this?’
‘This was a life changing experience for me for the 
positive and just what I needed.’

To date three participants from the most recent groups have con-
sented to participate in the interview study. Two overarching themes 
have emerged: the psychosocial impact of working within the rare 
condition community (and key factors that can mitigate the impact), 
and developing resilience (a process that takes time and support, and 
which the group support successfully initiated).
Conclusion: Given the positive impact of the group work we hope to 
secure funding for further provision, and we encourage ‘graduates’ of 
the scheme to continue meeting in their groups for peer support, with 
monthly facilitation from a psychotherapist.

P33
Improvement of screening, diagnosis, and therapeutic management 
of patients with porphyrias in the South-West of France 
by the deployment of the “Réseau Porphyries Nouvelle‑Aquitaine” 



Page 19 of 27Orphanet Journal of Rare Diseases  2023, 18:118 

(RPNA France) within the framework of the French national rare 
disease network
Mercié  Patrick1,*, Gensous Noémie2, Kim  Ly3, Roblot  Pascal4, Fauchais 
Anne‑Laure3, Martin  Mickael4, Sturtz  Franck3, Hauet  Tierry4, Mattuizi 
Aurélien5, Ged Cécile6, Blouin Jean‑Marc6, Le Moal  Sylvie7, Duffau  Pierre2, 
Dufois  Olivier8, Machelart Irène9, Delbrel  Xavier10, Charlanne  Hilaire9, 
Vial  Guillaume2, Wendy  Jourde2, Ribeiro  Eammanuel2, Morice‑Picard 
 Fanny11, Labrèze  Christine11, Gouya  Laurent12, Bubien  Yann13 et Richard 
 Emmanuel6 pour le Réseau Porphyries Nouvelle‑Aquitaine (RPNA‑France)
1service de médecine interne et immunologie clinique (PEEC‑EPNET), 
CHU Bordeaux, INSERM 1312 BRIC BioGO, Univ. Bordeaux, France. 2service 
de médecine interne et immunologie clinique, CHU Bordeaux, CNRS UMR 
5164 Immunoconcept, Bordeau, France. 3service de médecine interne 
et laboratoire de biochimie, CHU Limoges; 4service de médecine interne 
et laboratoire de biochimie, CHU Poitiers, Poitiers, France. 5service de 
gynécologie, CHU Bordeaux, 6laboratoire de biochimie, CHU Bordeaux, 
INSERM 1312 BRIC BioGO Univ. Bordeaux, Bordeaux, France. 7Associa‑
tion Française des Malades Atteints de Porphyries (AFMAP). 8service de 
médecine, CHG Sud‑Gironde, Langon, France. 9service de médecine 
interne, CHG Côte‑Basque, France. 10service de médecine interne, CHG 
Pau, Pau, Bayonne, France. 11service de dermatologie, CHU Bordeaux, CNR 
MAGEC‑Sud, Bordeaux, France. 12Centre Français des Porphyries, AP‑HP, 
Paris, France. 13Directeur général du CHU de Bordeaux, coordonnateur du 
GCS‑NOVA, Bordeaux, France
*Corresponding author: Patrick.mercie@chu‑bordeaux.fr
Orphanet Journal of Rare Diseases 2023: P33

Background: Porphyrias are a set of 9 diseases of hepatic or erythro-
poietic origin, complex and very rare with low and variable prevalence 
depending on the type of porphyria (from 1/25,000 to 1/106).

Methodology: In collaboration with the CNMR porphyria from Paris, 
we have created a network for the screening, diagnosis and care of 
patients with porphyria in the Nouvelle-Aquitaine region (RPNA) in 
the South-West of France (84,036   km2 and near of 5 million inhabit-
ants) with the help of the French Association of Patients with Por-
phyrias (AFMAP) and the New-Aquitaine Health Cooperation Group 
(GCS-NOVA) bringing together the University Hospitals of Bordeaux, 
Limoges and Poitiers and their respective regional hospitals (Fig.  1). 
We have developed several skills: a national and European reference 
biochemistry laboratory (2021/2012); an expert clinical center (2020) 
at the Bordeaux University Hospital; various training courses (medi-
cal students and interns, general practitioners), a regional network 
with the collaboration of different departments of different medical 
specialties, multidisciplinary consultation meetings, implementation 
of a therapeutic education program (2022), collaboration with French 
gynecologists, clinical research protocols, as well as basic research 
work within the framework of the INSERM 1312 BRIC unit.
Discussion: In 2  years, our active file of patients with porphyrias has 
increased from 25 to more than 85 patients. This has enabled close 
clinical and biological care of patients, face-to-face consultations and 
more frequent teleconsultations, the continuation of genetic investiga-
tions within affected families, more frequent screening in the general 
population and an optimal care offers on the territory of New Aquitaine 
allowing an obvious reduction of the inequality of care on the territory.
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It is generally accepted that 5–7% of the population is suffering from 
RD, but there is a clear discrepancy between these statistics and the 
number of contacts that RD associations can establish, whatever their 
efforts are to communicate: only some hundreds of people do get in 
touch each year while they should be tens of thousands. A paradox!
A major question for organizations caring about RD is to understand 
why these people are « hiding». Common reasons are known: lack of 
awareness about the existence of those organizations and their effec-
tive support; fear of taboo; discrimination because of lack of confiden-
tiality versus employers, insurances, future partners…
Those common explanations are insufficient to build efficient commu-
nication on our subject matter: we need better « tools for action» for 
real marketing in the RD world!
As far as we know, figures have never been produced about benefits 
gained from interacting with RD associations in comparison with 
inhibitors that might induce hesitation before the first contact.
Rare Disorders Belgium has therefore organized an investigation through 
a survey, in June 2021. A large panel of people concerned by the topic 
did put evidence on various explanations which are of interest for all RD 
associations wanting to enhance their communication: « what are the 
recognized fears and inhibitors that patients face before getting in touch, 
compared to the benefits that they get from passing those thresholds?».
Let us, in this short abstract, name only the two predominant conclu-
sions in each domain of our research:

 – The most important benefit could have been expected but was 
never so clearly identified: 47% of responders recognize that they 
received information never provided by their medical contacts!

 – The major inhibitor, although often suggested, is not the fear of lack of 
confidentiality, on the contrary! This factor, with a percentage of agree-
ment of only 16%, is the least important of all suggested thresholds.

The results of this survey could be adapted to different groups of rare 
diseases, based on their impact (visible or not, genetically inherited, 

Fig. 1 Representative map of the organization of the porphyria 
screening and care network in the “Nouvelle‑Aquitaine” region 
(France)
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handicapping physically or mentally…). Hence, this survey could be a 
contributor to better communication for all RD organizations.
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Background: Twin Anemia Polycythemia Sequence (TAPS) is a rare 
disease affecting monochorionic twins with little awareness. First 
named in 2006, many misconceptions exist about its treatment, out-
comes, and diagnosis. For this reason, twins with TAPS still have poor 
survival rates and short- and long-term outcomes. Increasing aware-
ness for diagnosing TAPS will save lives, and importantly help in under-
standing the long-term prognosis for these twins, as well as allowing 
families and medical teams make informed decisions about treatment 
together.
Methods: Stichting TAPS Support and the LUMC Fetal Therapy team 
work together to raise awareness, communicate research topics and 
patient concerns, and create open dialogues about TAPS.
The 15-member-strong team consists of a diverse team with patient 
representatives and medical advisors. They collaborate and support 
each other on all projects and work as equals.
Results: Three examples of projects that have emerged:

 – Yearly ‘TAPS day’ and ‘Twin Run’ to create awareness
  – Patient webinars are designed for patients to ask questions to 

researchers to learn more about the diagnosis. Medical profession-
als increase knowledge about patient’s questions. Another ben-
efit has been research insights. During conversations with patients, 
new research topics and new areas to explore have been raised. It 
has opened insights into how families cope with, and process their 
diagnosis. (Fig. 1)

 – Short informational presentations on social media about different 
aspects of TAPS.

Conclusion: For several reasons, working in collaboration with 
patients and researchers is essential in rare diseases.

1. Creating awareness both for patients and caregivers
2. Creating better understanding of the disease by involving patient 

input so new research can be initiated
3. Creating a large worldwide network of patients and caregivers for 

knowledge utilization

By extension, the patient group gains the reputation for giving qual-
ity information that is monitored and updated constantly; with the 
evolution of research. It has also created strong friendships and 
mutual respect between the team—each member has an equal 
voice.
Our key learning is to set boundaries, be open about communications, 
and keep everyone up to date with all information. The best approach 
is a sense of humor, mutual passion, respect, and the occasional 
shared emotional moment.
Acknowledgements
Stephanie Ernst writes on behalf of the TAPS support foundation, and 
Joanne Verweij on behalf of the LUMC Fetal Therapy team. We want to 
thank all involved for their ongoing collaboration.

P36
Innovative FAIRification solution for a Rare Disease Patient-led 
Registry: The Duchenne Data Platform
Nawel  Lalout1,4, Mario  Prieto2, Alberto  Camara2, Eduardo  Quemada2, 
Núria Queralt  Rosinach3, Bruna dos Santos  Vieira4,5, Marco  Roos3, Peter 
A.C. ‘t  Hoen4, Elizabeth  Vroom1, Mirjam  Franken1, Rajaram  Kaliyaperumal3, 
Mark D.  Wilkinson2

1Duchenne Parent Project, Veenendaal, The Netherlands. 2FAIR Data 
Systems S.L., Madrid, Spain. 3Department of Human Genetics, Leiden 
University Medical Center, Leiden, The Netherlands 4Center for Molecular 
and Biomolecular Informatics, Radboud Institute for Molecular Life Sci‑
ences, Radboud University Medical Center, Nijmegen, The Netherlands. 
5Department of Medical Imaging, Radboud Institute for Health Sciences, 
Radboud university medical center, Nijmegen, the Netherlands
Orphanet Journal of Rare Diseases 2023, supp P36

Background: The first Duchenne patient-led registry to undertake 
a FAIRification process is the Duchenne Data Platform (DDP), man-
aged by the Duchenne Parent Project, a patient organization in the 
Netherlands.
The reality for patients with Duchenne and Becker Muscular Dystro-
phy (DMD/BMD) is that, after diagnosis, they are seen by different 
healthcare professionals. Consequently, a wide range of health data is 
produced. These are kept in different data systems and their (re)use is 
prevented by silo mentalities. The adoption of FAIR data practices [1] 
by all stakeholders who build, manage, and own these data systems 
can address this usage problem. As such, the DMD/BMD patient com-
munity pledged to make DMD/BMD-related data FAIR, i.e., Findable, 
Accessible, Interoperable, and Reusable for humans and machines.
Methods: The FAIRification solution called ‘FAIR-in-a-Box’ consists of 
an automated FAIR transformation workflow, where cloud-based serv-
ers communicate with each other through secure API calls. Variables 
to be collected corresponded to the Set of common data elements for 
Rare Diseases Registrations (CDEs) [2] and Patient Reported Outcomes 
(PROs). The Recommended International Standards by the European 
Joint Programme on Rare Diseases (EJPRD) [3] were essential to anno-
tate, map and transform data elements into a machine-readable for-
mat. The project required a multidisciplinary team of domain and FAIR 
experts, supported by a dedicated FAIR project manager.
Results: The successful deployment of the FAIR-in-a-Box solution saw 
DDP reach a FAIR status within 12 months. It is innovative because:

1. It provided minimal disturbances to the source data capture and 
publishing system by adding a FAIR layer on top of an existing 
infrastructure

2. It is modular and template-based, allowing individual compo-
nents to be added, removed, or synchronized with other regis-
tries, sometimes without any software changes

3. It used a generic FAIRification process, based on international 
standards and deployed by other registries such as VASCA Regis-
try for Vascular Anomalies [4]

Conclusions: The adoption of FAIR data practices enables efficient and 
real-time analysis across multiple data sources. To foster change and 
support others with similar FAIR projects, the Duchenne Parent Project 

Fig. 1 The development of the Twin Talks Webinar series, and an 
example of our process



Page 21 of 27Orphanet Journal of Rare Diseases  2023, 18:118 

made the FAIR-in-a-Box solution open source [5]. We’re now upscaling 
our FAIR efforts to make DDP interoperable with other rare disease 
registries as well as with the European Reference Network (ERN) EURO-
NMD for all rare neuromuscular diseases. Consequently, DDP FAIR data 
can be used, under well defined conditions, by researchers, health care 
providers, regulators and patients to accelerate discoveries for early 
diagnosis and innovative treatments.
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Birt-Hogg-Dubé Syndrome (BHD) is a rare complex genetic disorder 
that causes lung cysts, collapsed lung (pneumothoraxes), and benign 
skin lesions (fibrofolliculomas). About 30% of patients will develop kid-
ney cancer and there is no cure for BHD.
The Myrovlytis Trust (https:// myrov lytis trust. org) is a registered charity 
in England and Wales that was founded in 2007 to promote research 
into rare disorders, advance education of the public in medical and 
molecular genetics and pursue new technologies enabling treatment 
where there is a clear unmet clinical need such as in BHD. The Myrov-
lytis Trust formed the BHD Foundation (https:// bhdsy ndrome. org) to 
support, inform and empower the BHD community.
As BHD is rare, research has often involved small cohorts, stalling pro-
gress. To address this problem, the Myrovlytis Trust started working 
with Pulse Infoframe (www. pulse infof rame. com) in 2022 to develop 
a registry platform that would allow researchers to study commonali-
ties across the condition. One of the key goals for the project was for 
data to be captured in a standardized way that met with regulatory 
requirements so that it could be used to drive research and improve 
outcomes for patients and their families.
Utilising the Pulse Platform, the Myrovlytis Trust were able to deploy 
the registry within 2  months and the BHD Syndrome International 
Registry (BIRT) (https:// birt. healt hie. net) was launched in March 2022. 
In the first 3  weeks 91 people registered with the registry and some 
interesting insights were captured. For example, the average age of 
symptom onset was 35 years of age, but the average age of diagno-
sis is 44. This clearly shows that many people with BHD encounter the 
well-known rare disease diagnostic odyssey.
The speed at which BIRT was deployed is due to the collaborative 
approach that the Myrovlytis Trust took in relation to the project. 
Working closely with Pulse, they were able to bring together the BHD 
community and other stakeholders to launch a registry that will help 
drive new research into the condition.
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The term ‘OdySMA’ is derived from Homer’s epic Odyssey adventure. 
This initiative aims to reveal the ’quest to access’ to treatment and care 
of people living with spinal muscular atrophy (SMA). SMA is a rare pro-
gressive neuromuscular condition. There is a wide spectrum of how 
severely children and adults are affected and symptoms vary from per-
son to person. SMA may affect daily activities such as breathing, eat-
ing, hugging, grabbing, nodding, sitting and walking.
The patient community is represented by SMA Europe, a non-profit 
umbrella patient organization with members from across Europe. 
As access to medicines, treatment and care varies substantially 
across European countries, SMA Europe members have increasingly 
requested support to better understand the European situation. 
Access hurdles, advocacy and policy shaping initiatives to overcome 
them, and to ensure continuity of care in the future pose challenges 
to members.
Considering the urgent need for SMA Europe to picture how frag-
mented access to treatment and care is, SMA Europe is developing an 
interactive online access atlas called OdySMA. The objectives of this 
advocacy tool are threefold:

1. to map the situation on access to treatment and care in European 
countries;

2. to inform research priorities, to identify data gaps that influence 
access and to promote research to fill those;

3. to help understand access differences across countries and patient 
subgroups, identify access priorities, gain the needed advocacy 
skills and build successful advocacy strategies to improve access.

OdySMA is a dynamically designed tool that visualizes and centralizes 
systematically collected data to illustrate access pathways. To optimize 
the impact, we collect “real-time” data by involving stakeholders like 
the pharmaceutical industry as well as the SMA community to human-
ize data and to reflect the patient experience. We expect to have a dig-
ital access tool covering all 23 member countries which will also be the 
basis for advocacy trainings for our national delegates.
Our results can be used to inform patient advocates as well as inter-
national decision-makers about patients’ unmet needs. Findings can 
help to counteract identified access hurdles and health inequalities. 
Furthermore, strategies to inform patients will be promoted and their 
position in the healthcare ecosphere strengthened. By being the pro-
ject lead, the SMA community remains not only object of research 
but gets empowered to stimulate targeted research to close identi-
fied data gaps. OdySMA can be a model for other patient advocacy 
groups.
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Rare disease patient advocacy group (PAG) involvement in Health 
Technology Assessment (HTA) can be essential to aid decision-making, 

https://doi.org/10.1038/sdata.2016.18
https://eu-rd-platform.jrc.ec.europa.eu/set-of-common-data-elements_en
https://eu-rd-platform.jrc.ec.europa.eu/set-of-common-data-elements_en
https://github.com/ejp-rd-vp/CDE-semantic-model/wiki
https://doi.org/10.1101/2020.12.12.20245951
https://doi.org/10.3233/JND-210721
https://myrovlytistrust.org
https://bhdsyndrome.org
http://www.pulseinfoframe.com
https://birt.healthie.net


Page 22 of 27Orphanet Journal of Rare Diseases  2023, 18:118

especially for conditions with limited published data or significant 
uncertainties about disease progression, burden of illness and the suit-
ability of clinical trial endpoints to fully capture the impact of a new 
treatment. While some rare disease PAGs are experienced in this area, 
most are not. Equitable and sustainable practical support is needed to 
ensure they are able to actively participate in these processes.
Realise Advocacy piloted a semi-structured support programme for 
rare disease PAGs that aimed to ensure participating PAGs had an 
achievable action plan and were better prepared for engagement in 
drug development and HTA processes. The pilot also aimed to test our 
understanding of factors affecting PAG participation and of the sup-
port needs of PAGs. The pilot was evaluated with surveys and inter-
views with the 6 participating PAGs.
Key factors contributing to successful PAG involvement in HTA and 
access processes were identified. These included:

Having a strategy/plan that included drug development and access
Engaging early with pharmaceutical companies, the relevant dis-
ease community and other key stakeholders such as HTA bodies.
Staff capacity and dedicated time
Accessing or building skills and expertise
Financial resources to support participation

The PAGs valued independent support that was practical rather than 
theoretical, required a limited time commitment and was able to fit 
around other demands on staff/volunteers. PAGs also noted a need for 
ongoing support to refine and implement action plans.
The pilot included a selection process, a readiness assessment, struc-
tured workshops, action planning resources and one to one support 
sessions. At the end of the pilot, all PAGs had a prioritised action plan 
and reported increased confidence and a better understanding of HTA 
requirements and how to translate their experiences into evidence. 
They had identified additional needs around drug development and 
HTA processes and wanted practical support in this area. They had 
concerns about whether they would be able to access the financial 
resources to obtain support and deliver on their priorities.
Recommendations include ensuring the availability of practical sup-
port for rare disease PAGS seeking to participate in drug development 
and access process; providing greater clarity from key stakeholders 
such as NICE and the ABPI on what funding routes are acceptable for 
support in this area; and considering a centralised fund that could 
ensure sustainable and equitable support for all rare disease PAGs.
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Background: Based on a collaboration with a representative of an 
Austrian patient association for Usher Syndrome, the European Ref-
erence Network for Rare Eye Diseases (ERN-EYE) launched a leaflet 
(Fig. 1) aiming to guide healthcare professionals how to welcome and 
how to communicate with patients with Usher Syndrome at the hospi-
tal. This good-practices leaflet was created to address patients’ expec-
tations and improve their experience in the network’s hospitals but 
also in all other clinical services (Fig. 2).
Materials and methods: For this project, the ERN-EYE management 
team worked together with a representative of a patient association 

Fig. 1 Cover of the good practices leaflet on Usher Syndrome

Fig. 2 Strategic development of the leaflet: issues and objectives

and health care experts of the network to gather all important infor-
mation about Usher Syndrome following a structured approach 
(Fig. 3). The final version of the leaflet was reviewed and validated by 
the European Patient Advocacy Group (ePAG) representatives as well 
as experts of the network.
Results: The leaflet is divided in several parts: clinical manifestation, 
identified genes, progression of the disease through the years and do’s 
and don’ts. The clear graphic layout makes it easy to find the essential 
information to retain (Fig. 4).
Conclusions: The leaflet will be widely distributed within the ERN-
EYE network and relevant associations during internal congresses and 
related conferences. Thus, as it was created thanks to the involvement 
of patients and healthcare professionals, it fits a real need. It can be 
translated into several languages as required.
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Finally, the project of producing a video associated with the leaflet will 
enhance dissemination of the information on a wider range.
Acknowledgements
For this project, we wanted to involve users’ representatives to fully 
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their needs and experiences. The partnership was obvious with the 
ERN-EYE European Patient Advocacy Group (ePAG) representative of 
an Austrian patient association for Usher Syndrome, as well as with 
medical experts of the network (Fig.  25 @5). The English text will go 
through proofreading by our English ePAG representative.
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Aims: The H-CARE project aims to develop a patient feedback mecha-
nism that allows to regularly measure the clinical care experience of 
people living with rare diseases while ensuring robust, comparable, 
and independent data collection and results, across the 6000 + rare 
diseases and across countries.
Background: A pilot survey tested the feasibility of a patient feed-
back mechanism and of measuring rare disease patients’ and carers’ 
experience of clinical care. Because no Patient Reported Experience 
Measure (PREM) has been developed specifically for rare diseases, this 
pilot used the PACIC questionnaire [1] for common chronic diseases. 
It was disseminated from December 2019 to March 2020, to 3905 
respondents in 65 countries and 23 languages, living with 900 + rare 
diseases. This pilot shows that rare disease patients give their clinical 
care experience a medium–low score (2.5 on a scale from 1 to 5) and 
seem to have a worse experience of health care than patients with 
chronic diseases [2]. It also shows that the PACIC questionnaire does 
not encompass all the aspects of clinical care that are specific to rare 
diseases, such as emotional support, genetic counselling, coordination 
between local care and expert centres or coordination between social 
and medical care.
Method: Based on the results of the pilot survey, the H-CARE project 
includes the development and validation of two PREMs, one for rare 
disease patients and one for family members caring for rare disease 
patients. A scoping literature review is being conducted that, together 
with upcoming focus groups, will lay the foundation for the defini-
tion of a theoretical model of high-quality experience of clinical care 
for rare diseases that will be based on patients’ needs. This theoreti-
cal model will then allow to design two questionnaires in several lan-
guages, before validating them.
Discussion: Our goal is that by 2026, the two PREMs could be used to 
measure the clinical care experience of people living with rare diseases 
as part of a regular patient feedback mechanism, and to monitor the 
patient centricity of the 24 European Reference Networks (ERNs) that 
bring together experts from across Europe to ensure that people living 
with rare and complex diseases can benefit from the best treatment 
and advice available for their condition.
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Background: The effective partnership between VASCERN-VASCA cli-
nicians and patient representatives has translated in several outcomes 
shared at European and International level. Yet, there was no magazine 
for patients and care providers at European level.
Methods: VASCERN (European Reference Network on Rare Mul-
tisystemic Vascular Diseases) is structured in 6 working groups. 
The VASCA-WG (Vascular Anomalies) is composed of 14 nationally 
endorsed multidisciplinary Vascular Anomaly Centers and 7 ePAG 
(European Patient Advocacy Groups, or patient organizations’ (PO) 
representatives).
VASCA ePAGs and clinicians have established a strong collaborative 
relationship through the first 5 years or the ERN.

Fig. 1  Cover of the 1st issue of the VASCA Magazine

Fig. 2 Index of the 1st VASCA Magazine

https://download2.eurordis.org/rbv/HCARE/HCARE_FS_long.pdf
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Representatives from the initial POs in VASCA initiated, content 
drafted, and managed the creation of the first VASCA Magazine.
The articles were written by VASCA (or related) clinicians, members 
of the POs and VASCERN’s coordination team. An external graphic 
designer created the layout. The project had EU-funding.
Results: The VASCA Magazine (cover in Fig. 1) is the first patient organ-
ization -based European magazine targeted for care providers and 
people affected by vascular anomalies. It aims at promoting knowl-
edge on vascular anomalies and empowering patients.
Structured in 6 chapters (index in Fig. 2) it covers:

 – State of the art scientific articles written in plain language and com-
plemented with testimonials of affected people or caregivers.

  – The work & services of VASCA patient organisations.
 – What the ERNs, VASCERN, and VASCA are, the work they do to 

achieve better care for patients and some key projects.

The first edition was a 72-page digital magazine published in April 
2020 through VASCERN‘s and the PO‘s websites and social media. 
Printed copies and a flyer were also used as promotional tools.
The magazine was broadly recognized as valuable by doctors 
and patients. It was presented as an example of collaboration at 
EURORDIS’s (Rare Diseases Europe) ePAG Annual Meeting “Inspir-
ing Collaboration and Fostering Partnership in the ERNs" (2021), at 
ECRD2022 (European Conference on Rare Diseases and Orphan Prod-
ucts) and shared at 2022 ISSVA (International Society for the Study of 
Vascular Anomalies) International congress.
The VASCA Magazine is available at VASCERN’s website [https:// vasce 
rn. eu/ exper tise/ rare- disea ses- wgs/ vasca- wg/].

Conclusion: VASCA Magazine is a lighthouse project of cooperation 
and good partnership between Patient organizations’ representatives 
and clinicians of VASCERN-VASCA.
Due to its success, a new edition is being worked to be published early 
2023.
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The European Joint Programme on Rare Diseases (EJP RD) [1] aims to 
create an effective Rare Disease (RD) research ecosystem for progress, 
innovation benefiting patients.
Its governance allows alignment with the national strategies of the 35 
countries, the European Commission and major players such as indus-
try. Collaboration with the 24 European Reference Networks (ERNs) is 
strengthened.
The EJP RD financed (1) 52 multinational projects for € 67 million, 
including € 9.1 millions from EC through three Joint Transnational Calls 
focusing on acceleration of diagnosis, disease progression, RD mecha-
nisms [2], effective therapies [3] and social sciences and humanities 
[4]; (2) three RD Research Challenges projects [5] focusing on public–
private collaboration to develop therapeutic solutions; (3) 23 network-
ing events supporting knowledge sharing [6]; (4) 3 demonstration [7] 
and 2 innovation [8] projects for RD clinical trials innovative method-
ologies; (5) 33 fellowships for young clinicians [9] and 20 transversal 
workshops for ERNs [10].
The Virtual Platform building blocks were developed including 
meta(data) models linking resources and considering access and reuse 
conditions. RD resources were made ready for linkage. Pilot tools que-
rying resources to discover data are being tested. The beta version of 
the virtual platform discovery portal has been released [11]. 100 RD 
biological pathways are created and exploited through bioinformatic 
networks with multiomics data to accelerate RD diagnosis [12].
Sixteen training activities [13] and one MOOC [14] were delivered to 
nearly 500 stakeholders including EU 13 countries.
Multinational RD clinical trials and innovation management support 
services were implemented through European research infrastructures, 
supporting 16 clinical trials requests [15], 16 research projects for trans-
lational mentoring [16]. The Innovation Management Toolbox empow-
ers researchers to conduct rigorous translational research has been 
released [17].
EJP RD is working on the sustainability of its activities and the gener-
ated results including the roadmap towards the future Rare Diseases 
Partnership [18].
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Rare diseases (RD) are numerous and diverse, and require specialized 
management and care. Generic health information terminologies do 
not include all RD, and cannot identify them as rare. Their use in Health 
Information Systems results in inefficient health system planning and 
unmet RD patients’ needs. ORPHAcodes is the only terminology that 
specifically recognizes all RD.
The RD-CODE project, co-funded by the European Union’s Third Health 
Programme and coordinated by INSERM, supported Member States 
in implementing ORPHAcodes into routine codification systems and 
improved RD data-gathering in a standardised and consistent way. In 
particular, the project has:

1. Supported the implementation of ORPHAcodes in Czech Repub-
lic, Malta, Romania and Spain.

2. Identified the needs in terms of resources for effective 
ORPHAcodes implementation in different settings.

3. Refined and expanded the available procedures and guidelines 
for coding (including for undiagnosed diseases) to guarantee the 
appropriate use of the resources allowing comparability across 
countries and settings.

4. Developed assistance and tooling to improve the codification 
experience and accuracy.

To assess if ORPHAcodes data can be combined across data sources 
and countries, a preliminary study looked at aggregated data col-
lected in the Czech Republic, Malta, Romania, Spain along with data 
from the Veneto region of Italy. No individual patient data was used. 
The number and type of ORPHAcodes and rare diseases were counted 
and compared. 3,137 ORPHAcoded from 5 countries were included. 
This preliminary study has shown that:

 – Comparability increases when ORPHAcodes are used at popula-
tion level.

  – ORPHAcodes capture effectively ultra-rare diseases, which are not 
captured by the widely used ICD-10.

  – ORPHAcodes and coding guidelines knowledge is essential to 
ensure correct code assignation.

 – Historization of codes according to the annual releases of the 
Nomenclature pack is essential.

Overall this shows that ORPHAcodes are a versatile coding resource 
which can be effectively introduced in different settings preserving 
consistency. The project has identified « do and don’ts» to guide the 
implementation process and also has developed many resources, both 

for general public use and technical guides available for the commu-
nity at large on the www. rd- code. eu website.
Finally, the project participants have set up a Community of Practice 
to capitalise on the project’s legacy (Community.Of.Practice@orphaco-
des.org), to serve as a collaborative environment to move forward in 
the process of RD coding to increase patients’ visibility, including undi-
agnosed ones, across a diversity of settings.
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Under the umbrella of the Erasmus + program, 10 organizations (edu-
cational centres, national federations of patients with RD, government 
entities, companies and universities from 5 different countries, Romania, 
Latvia, Greece, the United Kingdom and Spain), are associated to gener-
ate useful tools for improve the educational inclusion of children with 
rare diseases. Based on the demands of the Spanish associations of peo-
ple with rare diseases about the shortcomings of the educational sys-
tem [1, 2] and the experiences of the members of the consortium, three 
Intellectual Outputs have been developed to help teaching work in the 
effective development of inclusive education. Some of these demands 
included incorporation of the children to conventional schools (if they 
are properly adapted) and an adequate teacher training. Collaborative 
work creating professional networks, and adapting results from the 
research on the field in practical and helpful documents, are the pillars 
of the tools generated by the consortium which are:

1. Platform for the exchange of experiences. A platform has been 
created in which teachers who have had a case of children with 
rare diseases in their classrooms can share this experience and 
teachers who are facing this challenge for the first time can search 
for previous experiences of their classmates from anywhere in the 
world. world. world. world.

2. Teacher training course. A self-training course has been devel-
oped, freely available on several European educational resource 
websites, offering strategies and methodologies drawn from 
educational research for effective inclusive education of children 
with rare diseases.

3. Pedagogic guide. A manual-guide has been prepared that com-
bines health and pedagogical aspects of the most prevalent rare 
diseases and with the greatest expectation of success in the edu-
cational inclusion of children with rare diseases.

All results are free and available at different online sources [3, 4].
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Background: As more gene therapies become available, there is 
increasing debate around their price levels and affordability and the 
potential returns to manufacturers. This study describes the cost 
of developing, manufacturing and supplying gene therapies and 
assesses the implications for financial viability.
Materials and methods: A three-step approach was adopted to iden-
tify and quantify the key specificities for the development, manufac-
turing and commercialisation of gene therapies, with an emphasis 
on the unique aspects of the ex vivo approach: (i) A literature review 
(2016–2020) was conducted to set out the value chain for gene thera-
pies, which was validated through interviews with functional experts 
possessing real-world operational experience within an ex vivo gene 
therapy company; (ii) Differences from conventional treatment modal-
ities were validated with 11 external experts including researchers, 
gene therapy firms, investors, non-governmental organisations and 
contract research organisations; (iii) Public data were collected to 
quantify the cost associated with each key ex vivo gene therapy speci-
ficity identified. Finally, a financial model informed by these insights 
was developed as a framework for quantifying costs and to evaluate 
financial viability.
Results: The total industry out-of-pocket cost per approved gene 
therapy is estimated to be $1.98bn and the total capitalised cost per 
approved gene therapy to be $3.38bn. Using industry assumptions, 
financial returns were modelled producing an “upside” illustrative 
internal rate of return (IRR) of 5.6%, which is slightly below cost of capi-
tal estimates for pharmaceutical developers, and a “downside” IRR of 
0.3%.
Conclusions: This analysis suggests that the development costs of 
an approved gene therapy are higher than for a conventional medi-
cine and it is more challenging to achieve commercial viability. The 
increased complexity and uncertain prospects of financial returns for 
gene therapy developers indicate that urgent action is needed within 
the healthcare ecosystem to sustain the development and availability 
of these transformational medicines.
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