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Summary
Despite general advancements in population health indicators and universal health coverage, people living with rare
diseases and their families still experience considerable unmet needs, including prolonged diagnostic journeys,
limited treatment options, and a huge psychosocial burden due to the lack of coordinated, integrated care. Attainment
of universal health coverage for rare diseases is dependent on fundamentally different health determinants and
demands for different solutions. This involves consolidating expertise through Centers of Excellence, establishing
efficient care pathways, fostering extensive collaboration at European and global levels in research and healthcare, and
putting patients at the center of care. Furthermore, development of specific indicators and coding systems is crucial
for monitoring progress. Only in this way Europe can strive towards a future where people living with rare diseases
receive the same level of equitable, safe, high-quality healthcare as other members of the society, in alignment with
the overarching goal of leaving no one behind.

Copyright © 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction: unmet needs of people living
with rare diseases and their families
In 2015, 193 Member States of the United Nations (UN)
agreed on the Sustainable Development Goals (SDGs)
and set out an ambitious agenda by 2030.1 Universal
health coverage (UHC) embodies the 2030 Agenda’s
pledge to ensure everyone’s equitable access to needed
healthcare services of sufficient quality without
suffering financial hardship. The catchphrase of the
SDGs—leaving no one behind—finds its way into the
main global and European policy agendas, including
UHC2030 movement,2 Triple Billion Targets of WHO’s
Thirteenth General Programme of Work,3 Roadmap to
implement the 2030 Agenda for Sustainable Develop-
ment, adopted by WHO’s regional Office for Europe4

and the new vision for WHO’s European Region
(Box 1).5

Countries continuously measure their progress to-
wards UHC using agreed health indicators6 and try to
identify the key health determinants which influence
health status and determine health differentials or
health inequalities.7 Health authorities and politicians
shape their policies and reforms to address these
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determinants, traditionally according to the WHO’s
UHC Cube Diagram.8 Claims that European high-
income countries provide almost universal access to
high quality healthcare already for decades are wide-
spread. These claims are usually supported by ever
improving health indicators–increasing life expectancy,
decreasing infant and maternal mortality and dimin-
ishing incidence of communicable diseases.9 However,
some of our population groups escape these monitoring
frameworks and stay on the fringes of universal health
coverage. Lack of proper coding and tracebility in
healthcare systems preclude collection of data for rare
diseases, therefore, they usually remain invisible.10

Consequently, while common diseases such as cancer
or chronic non-communicable diseases pave their ways
to health policies and are prioritized for healthcare
system reforms and research funding, rare diseases are
frequently left behind.

In 2019, United Nations declared that rare diseases
are among the most vulnerable groups,11 and in 2021 a
UN Resolution “Addressing the challenges of persons
living with a rare disease and their families” was adop-
ted.12 Indeed, despite the fact that people living with rare
diseases (PLWRD) comprise a significant proportion of
our societies—up to 5.9%, excluding rare cancers, in-
fectious diseases and intoxications, which equates to
17.8–30.3 million affected people in the European
Union at any point in time13—they still experience
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Box 1.
Key messages and recommendations.
• People living with rare diseases (PLWRD) still experience
considerable unmet needs in diagnostics, treatment and long-
term management and stay on the fringes of universal health
coverage (UHC) in Europe.

• Health determinants for universal health coverage in rare
diseases fundamentally differ from those applicable to com-
mon diseases.

• Strategies to reduce inequalities of UHC for PLWRD should
target rare disease-specific health determinants.
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numerous unmet needs. Even in the most developed
high-income countries, the diagnostic odyssey of a pa-
tient with a rare disease takes on average five to six
years. During this time, the patient’s health often de-
teriorates, complications develop and fatal outcomes
may even occur without receiving a diagnosis.14 PLWRD
and their families experience enormous challenges in
this odyssey, navigating health systems among various
healthcare providers and facilities; it induces huge psy-
chosocial burden and diminishes trust in healthcare
systems.15,16 After the appearance of the first symptoms
of the disease, healthcare workforce at the usual entry
points to healthcare systems are not prepared to recog-
nize “red flags” of possible rare diseases and to refer for
specialized diagnostics: they lack education and even
awareness on rare diseases and healthcare system lit-
eracy for referrals to Centers of Expertise for rare dis-
eases, therefore, PLWRD often get “stuck” in healthcare
systems.17 Furthermore, a large number of rare diseases
are currently impossible to diagnose, even through the
usage of all available diagnostic measures in clinical
practice, as their etiology has not yet been determined18;
on average, 300 novel rare diseases are being described
each year, therefore, a large part of PLWRD live with an
undiagnosed disease and suffer an even greater burden
of uncertainty.19

Once the disease is diagnosed, effective treatments
should be instituted. Only 5% of rare diseases have
effective specific treatments that may change the course
of a disease and substantially improve outcomes and
quality of life for patients and their families.20 Unfor-
tunately, Orphan drugs are not only scarce, but also very
expensive and their accessibility is far from universal,
with major inequities across and within countries.21 The
availability of medicines for children is particularly
limited: even existing medicines are often not adapted
for children, and the necessary clinical trials to investi-
gate their safety and effectiveness in this population
have not been carried out.22 The path to effective treat-
ments is the same for both rare and common diseases—
that is, we need to unveil the mechanisms of a given
disease, find out biological targets for treatments, and
develop drugs. However, the very first step towards the
development of medicines—elucidation of pathological
mechanisms—has been taken in only about 1.000 of all
(up to 8.000) rare diseases.23 The necessary research
infrastructures are also missing, as patient registries for
natural disease course studies or collection of cohorts
for clinical studies, and biobanks are lacking for most
conditions.24 For this reason, for most of the remaining
7.000 rare diseases, specific treatments are not even on
the horizon, with some rare diseases appearing
currently “undruggable” (like chromosomal disorders).

It is true that some common diseases also lack
effective treatments to address their root causes. In such
cases, efficient healthcare systems propose an
alternative–effective symptomatic treatments and inte-
grated care to alleviate or prevent complications, slow
down the progression of the disease, and improve the
quality of life of patients and their families. In rare
diseases, there are almost no evidence-based resources
(i.e., clinical practice guidelines) for the organization of
care pathways to ensure appropriate navigation of pa-
tients, their data and funds across systems.25 While
approximately 70% of rare diseases are of childhood
onset, induce disabilities and complex needs and are
often lifelong, fragmented by medical specialties and
focused on treating acute episodes healthcare systems
fail to provide the necessary integrated, multidisci-
plinary expert care. The weakest point in the care chain
is management of a wide range of disease course-related
transitions (e.g, transitions across highly-specialized and
local healthcare services26 or transition to palliative
care),27 age-related transitions (e.g. transition from
childhood to adult services28 or challenges related to
pregnancy and ageing),29 and effective intersectoral
collaboration (e.g. with social and educational sectors).30

Unpreparedness of our care systems to provide safe,
high-quality and coordinated care for PLWRD places a
heavy burden on patients and their families: 7 out of 10
patients or their caregivers have to reduce or stop their
professional activities.31 Due to all these challenges
PLWRD and their caregivers are frequently among the
most unfortunate members of our society: many of
them experience depression and anxiety,16,32 carers even
report that the burden of organising care has a greater
negative impact on their mental health than the diag-
nosis of a rare, incurable illness.15,33

Moreover, some patients experience a double blow:
not only nosological inequities, but also geographical;
e.g., it was found that the outcomes of rare cancers are
much worse compared to the corresponding common
cancers, but in some, mainly EU-13 countries (i.e.
countries that joined the EU after 2004), these outcomes
are considerably worse than those in the old EU mem-
bers.34 Furthermore, EU-13 countries have a greater lack
of diagnostics (e.g. universal newborn screening covers
fewer diseases,35 there is a lack of genetic diagnostic
services),36 less funding for long-term care,37 in long-
term conditions a higher burden of care lies on the
shoulders of patients‘ relatives.38
www.thelancet.com Vol 37 February, 2024
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In this publication we will discuss what are the main
health determinants for UHC in rare diseases and will
provide some proposals on solutions that could be taken
to tackle these health determinants.

Health determinants for universal health coverage
in rare diseases
The first step to reduce roadblocks towards the full
universal health coverage Cube20 for rare diseases is to
identify the root causes, i.e., to answer the questions
“Why is there a difference between rare and common
diseases in terms of UHC? Which health determinants
should we tackle to bridge these differences?” Health
determinants are factors which influence health status
and determine health differentials or health inequalities.
These are many and varied, including biological/ge-
netic, environmental, behavioural, socioeconomic,
healthcare and political/legal factors. Importantly,
health determinants for rare diseases fundamentally
differ from those for common diseases. At least 72% of
rare diseases have a genetic basis, i.e., they are subject to
non-reducible biological or genetic determinants.13

Therefore, rare diseases affect people of all social and
economic backgrounds much more equally as compared
to common diseases. Although socio-economic factors
are highly important, they are rather a consequence than
a cause of rare diseases: families frequently face finan-
cial difficulties not before the disease onset, as in the
case of common chronic non-infectious diseases, but
afterwards, mostly as a consequence of catastrophic
health expenditures due to non-reimbursable Orphan
drugs or diminished professional activities while caring
for patients with disabilities and complex needs.39 In the
field of rare diseases, factors related to the political will
to devote sufficient attention to this important public
health problem and the organization of care are the
most important. Healthcare system determinants relate
to the healthcare services for timely diagnostics, safe
and high-quality care and long-term management of
rare diseases and require completely different solutions
than those for common diseases; these solutions can
even contradict the current trends for healthcare system
reforms, e.g., concentration of services in primary care
level.40 Not only healthcare workforce planning is very
important (development of highly-specialized rare dis-
ease experts takes even longer than development of
usual healthcare workforce, therefore the problem of
workforce shortage is very relevant in rare diseases), but
also the equipment of existing and future healthcare
specialists with the necessary knowledge and skills to
deal with the specific challenges of rare diseases.17

Appropriate political will to apply organizational and
legal/regulatory measures are necessary for these
changes, therefore, political and legal determinants play
a key role. Unfortunately, despite high unmet needs,
rare diseases still remain at the outskirts of political
www.thelancet.com Vol 37 February, 2024
agendas in many European countries. No country can
individually solve all the challenges related to rare dis-
eases, therefore a wide-scale cooperation is necessary,
including both cross-border healthcare41 and European
collaboration in rare disease research.24 Finally, com-
mercial determinants in rare diseases were mostly
shaped by Orphan drug policies: although Regulation
(EC/141/2000) on Orphan Medicinal Products in the
EU42 resulted in the availability of numerous Orphan
drugs that were non-existent before, accessibility to
these drugs is still highly unequal and an issue even in
wealthy countries and the benefits of Orphan drug
Regulation were significantly overshadowed by com-
mercial profit-making behaviour.22,43

Answers to the question “Why?” (i.e. identification of
specific health determinants for UHC in rare diseases)
may give us clues to the questions “What?” and “How?”
(i.e., possibilities to identify solutions to tackle these
determinants and increase UHC for rare diseases). A
roadmap towards UHC for rare diseases involves man-
agement of all relevant health determinants and some of
the solutions provided below are already being taken.

Towards universal health coverage for rare diseases
Solutions to tackle healthcare system determinants
Organization of care services for PLWRD and their
families fundamentally differ as compared to common
diseases. Rare disease experts are as scarce as PLWRD,
therefore, centralization of this expertise in Centers of
Excellence (CoE) is of enormous importance. Over
several decades, CoE for rare and complex diseases were
established in all Member States across Europe and this
process was especially fueled by the establishment of the
European Reference Networks (ERNs).44 At the same
time, Resource centers were set up in many countries as
a one-stop-shop service for integrated care and case
management, providing holistic approach and support to
PLWRD, their families and professionals.31 Establish-
ment of clear care pathways among these centers and
local care providers may provide means for timely di-
agnostics and long-term integrated care. Appropriate
balance between centralized, highly-specialized services
and those that may safely and with sufficient quality be
provided locally (along with appropriate guidance, data
sharing and communication between CoE and local
providers) may alleviate burden of travelling and even
“exile due to illness”.26 Although there is still a lack of
data, Member States can be encouraged to organize
appropriate services in an efficient, cost-effective and
rational way through economic arguments: complex
trajectories of rare disease patients in healthcare systems
and active, frequently lifelong usage of services provide
many risks for ineffective and even wasteful care.45,46 As
healthcare systems become increasingly pressured by
rising costs and demands, tackling wasteful spending in
rare diseases is of ever increasing importance.
3
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Solutions to tackle political and legal determinants
The first step to create a framework for coherent, coor-
dinated actions in rare disease field that brings together
multistakeholder communities for common goals and
ensures responsibility sharing is adoption of a National
rare disease Plan or Strategy (NP/NS). Starting with the
first French National Plan for Rare Diseases
2005–200847 and strongly stimulated by the EUROPLAN
project,48 the NP/NS development process gradually
covered almost the entire EU; currently, 28 EU and EEA
Member States (except from Malta and Sweden) have
adopted NP/NS for rare diseases. Unfortunately, many
of these plans remain more an expression of a good will
than a coherent political tool to induce important re-
forms and reorganizations. Specific goals of NP/NS are
frequently unsupported by funding, there is a lack of
NP/NS sustainability and intersectoral collaboration.49

Political and legal measures are also important for the
implementation and regulation of other healthcare as-
pects, e.g. designation of CoEs and establishment of
care pathways. The need to centralize experience and
resources in CoEs may become a sensitive political
issue: although many healthcare providers may have
ambitions to put a logo of a CoE next to its name, the
only way to ensure safe and high-quality highly-
specialized services for PLWRD is through centraliza-
tion, therefore, designation of limited number of CoEs
out of many potential candidate healthcare providers
may be associated with tough political decisions.50

European and global cooperation in both cross-
border healthcare and research is another key area for
policy actions. Although Directive 2011/24/EU on the
application of patients’ rights in cross-border health-
care51 has created a legal basis for the application of
cross-border healthcare among all EU Member States,
the volume of cross-border services remains low,52 and
one of the main reasons could be willingness of Mem-
ber States to retain their autonomy and subsidiarity in
healthcare as enshrined in the article 168 of the Treaty
on the Functioning of the European Union (TFEU).
However, the principle of subsidiarity refers in general
to the choice of the most suitable and efficient level for
taking policy action, and in the case of rare diseases this
level may be at the EU rather than at the national level.53

Luckily, the 2011 Directive also defined the principles
for the establishment and governance of ERNs, which
bring together CoEs for rare and complex diseases.
Launched in 2017, ERNs revealed the true extent of rare
disease prevalence and the need for European coopera-
tion in the field of rare diseases: after the first call for
Full Members, 24 ERNs united >900 CoEs in 26 EU
countries, and after the second call ERNs encompass
>1400 CoEs dispersed across the whole EU.44 This un-
precedented and far-reaching pioneer initiative provides
a great potential to bring the highest quality healthcare
closer to every EU citizen‘s home, most frequently
through “expertise goes first, not the patient” approach
when complex cases are first discussed in the safe,
privacy and data protection preserving platform (so-
called Clinical Patient Management System, CPMS).54

Such an approach not only provides the “doors” to
ERNs, but also ensures gatekeeping function (only those
patients for whom it is impossible to provide the
necessary services in the national healthcare system
experience physical cross-border healthcare). Besides,
through joining resources and expertise, ERNs provide
economies of scale, scope and time for Member States
in terms of rare disease research, clinical trials, devel-
opment of clinical practice guidelines, educational pro-
grammes and other important activities. Finally, ERNs
may reduce not only nosological, but also geographical
inequities: Affiliated Partnership provides the opportu-
nities to join ERNs to centers in countries that lack
sufficient competences and do not meet the strict
criteria for ERN Full Membership. Unfortunately, the
delegation of centers to ERNs also requires some polit-
ical will and current ERN coverage is still quite uneven
across the EU: there are still some “whitish gaps” on the
EU map, therefore, the “doors” to each ERN cannot be
guaranteed for citizens of these countries.44 Another,
perhaps one of the most important challenges of ERNs,
also mentioned in the evaluation by the European Court
of Auditors55 and other documents, is insufficient inte-
gration of ERNs into national systems. The basic units
of ERNs—CoE for rare and complex diseases—operate
in their own countries and are dependent on the exist-
ing national or even regional legal and organizational
frameworks. ERN integration provides the means for
both ERN sustainability and reaping their full benefits
for Member States, but requires certain legal and orga-
nizational solutions at the national or even regional
level, which would ensure opportunities to carry out
European-wide ERN activities.44 Currently, very impor-
tant steps are being taken to solve this problem: in 2017,
the working group established in the ERN Board of
Member States defined the most important areas of
interventions, and the Joint Action (JA) starting in 2024
will hopefully ensure a deeper assessment of the current
situation, exchange of best practices among Member
States and identification of solutions for evidence-based
policy-making.

EU-wide and global collaboration is no less impor-
tant in rare disease research: in 2019, a mission-like
research and innovation program–the European Joint
Program on Rare Diseases (EJPRD)–was launched.56

The four pillars of this program not only provide
funding for high-quality international rare disease
research, but also create a comprehensive ecosystem of
science and its policies, research infrastructures, edu-
cation and translation into clinical practice. Eventually
EJPRD creates a lively community with common goals,
language and standards, and provides a smooth inno-
vation cycle “from bed to bench and back again”. This
programme follows the vision established by the
www.thelancet.com Vol 37 February, 2024
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Search strategy and selection criteria

References for this personal view were identified through searches of the authors’
own files and from searches of PubMed with the search terms “rare disease” AND
“healthcare system”, “health determinants”, “universal health coverage”, and
“European Reference Networks”. Only papers published in English were reviewed.
The final reference list was generated on the basis of relevance to the scope of this
manuscript. We acknowledge limitations mostly due to systemic lack of information
on health determinants in UHC for PLWRD.
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International Rare Disease Research Consortium
(IRDiRC): “Enable all people living with a rare disease to
receive an accurate diagnosis, care, and available therapy
within one year of coming to medical attention”.57 Eu-
ropean Rare disease research Coordination and support
Action Consortium (ERICA) aims to coordinate the
clinical research activities of the European Reference
Networks, and the European Platform on Rare Disease
Registration (EU RD Platform) copes with the frag-
mentation of rare disease patients data contained in
hundreds of registries across Europe.58 The Rare Dis-
ease Partnership that is currently under development
has the potential to further strengthen and expand the
scopes and impacts of rare disease research over the
period of 2024–2030; again, the willingness of individ-
ual countries and the EC to participate and to allocate
sufficient resources to these rare disease research pro-
grammes is crucial.

Finally, a real basis for responding unmet patient
needs is through patient-centredness in both healthcare
and research. This process requires political and legal
measures to ensure the inclusion and participation of
patients and their representatives in all relevant pro-
cesses, establishment of partnerships and the means to
reinforce their voice and advocacy.59 Such measures are
applied in ERNs through the establishment of European
Patient Advocacy Groups (ePAGs).60

Appropriate monitoring is necessary to evaluate the
current situation and to measure progress in UHC for
rare diseases. Unfortunately, rare diseases are mostly
not reflected in the usual disease codification systems,
as ICD-10. Although specific rare disease codification
system–ORPHA coding—was developed by Orphanet,
only several EU countries adopted ORPHA coding in
their national healthcare systems.10 Importantly, rare
diseases are also left out of the scope in the assessments
of UHC as there are no specific indicators for rare dis-
eases.40 Establishment of rare disease-specific indicators
for UHC and implementation of ORPHA codification
may enable assessment, monitoring and benchmarking
across and within countries.

Solutions to tackle commercial determinants
Regulation (EC/141/2000) on Orphan Medicinal Prod-
ucts in the EU42 was adopted in 2000 and resulted in
more than 150 Orphan drugs in market as of today,
compared to just eight therapies for rare diseases
available before 2000.22 While Regulation did provide a
strong impetus in the beginning, profit-making and
burdens of excessive risk have severely hampered
pharmacy-driven innovation subsequently and, accord-
ing to the recent evaluation, it was not sufficient to
direct the development in the areas of greatest unmet
needs. Moreover, accessibility of existing Orphan drugs
is a huge issue, as rising costs become unbearable even
for wealthy countries.61,62 Incentivization of research
infrastructures and public-private partnerships to
www.thelancet.com Vol 37 February, 2024
combat a “valley of death” between fundamental aca-
demic research and translation into clinical practice,63

clinical trial designs for small population studies,64

academia-driven clinical studies and drug repurpos-
ing,65 change of incentives and regulations for Orphan
drugs22 and some other measures are being discussed as
possible solutions.

These measures, together with the solutions
mentioned above to address healthcare system and po-
litical/legal determinants, may also reduce the impact of
socio-economic determinants on PLWRD and their
families (such as catastrophic expenditures and the need
to reduce professional activities for caregiving).
Although genetic determinants are (largely) non reduc-
ible (except for genetic therapies which are already being
implemented and many more are expected to appear in
the near future),23 organization of appropriate genetic
services, including the availability of genetic diagnostics
and prevention36 and the measures to increase genetic
literacy among healthcare workforce66 may reduce the
burden of genetic diseases on PLWRD, their families
and society.
Conclusion
In conclusion, this publication highlights the urgency to
address the unmet needs of PLWRD and their families
in Europe through tackling specific health determinants.
While considerable progress has been made in both
healthcare and research, further action is required at
both national and European levels. Only in this way
Europe can strive towards a future where people living
with rare diseases receive the same level of equitable,
safe, high-quality healthcare as other members of the
society, in alignment with the overarching goal of leav-
ing no one behind.
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