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Policy Statement

Introduction

Rare Diseases (RDs) are diseases that affect a small number of the population compared to the general
population, leading to issues associated with their pathology and rarity. Due to this rarity, research on RDs is
limited, resulting in delayed diagnosis, the absence of unified management criteria, social related issues, and a
lack of effective treatments. All of this negatively impacts the quality of life of people living with these diseases.
Furthermore, due to the current structure of medical curricula, healthcare professionals, both current and in
training, need to be better equipped with knowledge and training to equitably address Rare Diseases effectively.

IFMSA Position

The International Federation of Medical Students' Associations (IFMSA) recognises the importance of
addressing Rare Diseases at all levels, involving various stakeholders to develop frameworks that tackle the
social and health needs of people living with RDs. Likewise, within this framework, universities, medical schools,
and other health professions must include these pathologies as part of their training to ensure the proper
education of future professionals. Moreover, it is essential to mobilise resources to ensure the implementation of
sustainable measures that benefit affected individuals, developing research lines to improve their quality of life.

Call to Action
Therefore, IFMSA calls on:

The World Health Organisation (WHO) and other United Nations entities to:

e Provide technical and administrative support to member states in implementing specific policies for
addressing rare diseases and Orphan Drug Policies (ODPs), particularly in LMIC.

e Support patient alliances and NGOs working on rare diseases by involving them in decision-making
spaces.

e Continue to support and advance research efforts on the needs of people living with rare diseases and
the development and approval of effective and safe therapies.

e Establish comprehensive databases for rare diseases to facilitate better understanding, research, and
resource allocation.

e Encourage international collaboration to share data and best practices in rare disease management and
treatment.

Governments, health administrations, and decision-makers to:

e Develop and implement policies that facilitate and ensure access to healthcare systems for people with
rare diseases and Orphan Drug Policies (ODPs) to enhance access to affordable therapies.

e Increase funding for rare diseases research, covering diagnosis, therapeutics, management, and care,
and monitor and ensure proper use of allocated resources.

e Involve patient organisations and NGOs in decision-making processes to understand their needs at the
healthcare and social levels, thus addressing issues related to disability and special needs.

e Follow the international recommendations established by the WHO and Rare Diseases International
(RDI) for implementing, developing, and monitoring policy measures.

e Develop measures that support the empowerment of patients and their families or caregivers, enabling
and ensuring self-care.
Invest in early detection of rare diseases and prevention and aspects related to worsening quality of life.

Invest in building specialised healthcare infrastructure for the diagnosis, treatment, and long-term care of
rare diseases.
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Non-Governmental Organisations and civil society to:

e Develop partnerships with patient alliances and platforms and other NGOs working in this area to
address the specific needs of affected individuals through developing activities, campaigns, etc.

e Advocate in decision-making spaces for developing and implementing specific policies in this area and
increasing particular funding.

e Participate in and support activities developed by patient platforms, alliances, and other NGOs in the
field of rare diseases.

e Update essential medicines lists to include orphan medicines, ensuring the needs of the communities,
especially those living with non-communicable rare diseases, are met.

Medical schools, universities, and scientific societies and organisations to:

e Develop specific training programs on the interdisciplinary approach to rare diseases.

e Include rare diseases in the training curricula, developing training plans based on the recommendations
made by international organisations such as WHO, RDI, and other NGOs and patient organisations.

e Emphasise the importance of continued education for medical students and healthcare professionals to
ensure proper training in various advancements.

e Encourage medical students to engage in research efforts from their student stage, particularly on rare
diseases, and support existing initiatives.

Pharmaceutical companies and research centres, both public and private to:

e Prioritise the health and quality of life of people living with rare diseases over economic benefits and
other interests, and invest in and develop research efforts for orphan drugs.

e Collaborate with healthcare systems, professionals, and other stakeholders to implement the best
existing therapies.
Support governments in making the best possible allocation of resources.
Promote ethical considerations in research and treatment protocols for rare diseases, respecting patient
rights and privacy.

Healthcare systems and healthcare professionals to:

e Promote continuous education for healthcare professionals in rare diseases, ensuring knowledge
updates and skills training.

e Develop interdisciplinary units for managing rare diseases, including mental health services and
approaches to address social needs, ensuring holistic patient care and considering the various factors
affecting their health.

e Include patients' families and caregivers, address their psychological and social support needs, and
provide all necessary information to develop appropriate care measures.

IFMSA National Member Organisations and medical students worldwide to:
e Recognise the urgent need to address RDs and engage in various educational opportunities regarding
rare diseases, especially involving patient and family organisations.
e Develop awareness and visibility campaigns, Capacity Building events, and covering RDs discussions
within IFMSA events at all levels.
e Advocate for including rare diseases in medical school curricula and incorporating patient and family
needs into educational plans.
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Position Paper

Background information

Definition.

Rare Diseases (RDs) impact a relatively small number of individuals compared to other conditions and the
overall population. These diseases often have specific characteristics in their presentation, symptoms, evolution,
etc. It's important to note that the concept of a "Rare Disease" varies in different parts of the world, and there are
approximately 296 definitions from over 1000 organisations, each with other criteria. (1,2)

Although there is no single international definition, the 11th edition of the International Classification of Diseases
(ICD 11), endorsed by WHO member states at the 72nd World Health Assembly, includes over 5,500 RDs, each
with a unique identifier. These are not grouped in a specific section but distributed across various chapters
based on the most affected system or the most relevant specialist. Orphanet and the World Health Organization
(WHO) Collaborative Global Network for RDs also contribute to updating this classification. (3-5)

In this context, the Global Alliance of Persons Living with RDs, known as Rare Diseases International (RDI), has
created an internationally accepted operational description. This definition provides a framework to understand
the needs of People Living With RDs (PLWRD). According to RDI, a Rare Disease is a "medical condition with a
specific pattern of clinical signs, symptoms, and findings that affects fewer than 1 in 2000 persons in any
WHO-defined region." (6)

Unlike standard definitions, this so-called "operational” definition does not focus on aspects related to clinical or
statistical criteria such as prevalence and incidence. Instead, it establishes a series of common characteristics
faced by PLWRD, thereby enabling health systems and governments to develop specific measures to address
the needs of these individuals. (1)

Furthermore, to provide context for RDs, it is necessary to dispel misconceptions about them. Despite
conventional beliefs, RDs not only encompass genetic diseases but also include other types of conditions such
as infectious diseases, immune system disorders, and more. (6)

Impact and overview.

e Approximately 300 million people globally (according to the study, estimates range between 263 and 446
million) live with a rare disease, representing between 3.5% and 5.9% of the world's population. (6-9)
There are approximately 8000 known RDs, of which 80% are of genetic origin. (6-9)

Most RDs have highly diverse clinical presentations, leading to diagnostic delays and a lack of
standardised criteria. (6-9)

Fifty per cent of those living with a rare disease are children, of whom 30% die before the age of 5. (6-9)
Ninety-five per cent of RDs do not have an approved treatment. For this reason, they are often referred
to as "orphan diseases," highlighting the lack of attention they receive in terms of healthcare, research,
and funding. (6-9)

The burden and consequences of neglecting RDs are monumental to affected patients, leading to limited life
expectancies, severe or complex impairments and disabilities, social and economic consequences, slow and
inaccurate diagnoses, isolation, poor mental and emotional health, limited capacities to participate in society,
work, and generate income, and impedes education. (6,10)
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Discussion

Abbreviations List:

RD: Rare Diseases Consortium

OPDs: Orphan Drug Policies HTA: Health Technology Assessment

LMIC: Lower-Middle Income Country FDA: Food Drug Administration

WHO: World Health Organization EMA: European Medicines Agency

RDI: Rare Diseases International NORD: National Organization for Rare Disorders
NGOs: Non-Governmental Organizations APARDO: Asia Pacific Alliance of Rare Disease
PLWRD: People Living with Rare Diseases Organizations

WEF: World Economic Forum MENA: Middle East and North African

ICD: International Compilation Database RDU: Rare Disease University

IRDIRC: International Rare Diseases Research

1. Impact of Rare Diseases: Current Situation and Key Challenges

RDs collectively affect millions worldwide, causing significant health and economic burdens. Due to their
rarity, more data and understanding are often needed, leading to prolonged periods without diagnosis or
misdiagnosis. (6) These diseases impact 3-8% of the global population, approximately 300 million
people. (7,11) Clinical management is often inadequate due to limited knowledge and few treatment
options, as research and economic incentives are lacking. (1) Most RDs begin in childhood, placing
heavy financial and emotional burdens on families, particularly mothers. (8,12) The economic impact
includes significant productivity losses. Policymakers need to recognise and address the unique
challenges posed by RDs.

1.1. Burden of Disease

The disease burden measures the impact of health issues on a population, including clinical, economic,
and political factors. The costs to individuals, healthcare systems, and society often quantify it. (13)
Estimating the global burden of RDs is particularly difficult due to the varying definitions worldwide, the
wide range of conditions classified as RDs, and the limited capacity for systematic tracking and
diagnosis in many regions. Despite these challenges, understanding the burden of RDs is crucial for
guiding public policy and setting priorities. (14)

1.1.1 The Epidemiological and Economic Impact at the Global Level

A 2020 report from the World Economic Forum (WEF) estimates that 350 to 475 million people globally
are affected by RDs, with around 50% being children. (15,16) This results in significant life loss and
socio-economic burdens on families and caregivers, with RDs causing 35% of deaths in the first year of
life and 30% of affected children not reaching their fifth birthday. (17)

The economic impact of RDs is substantial, involving high costs for treatment and support and lost
productivity for the patient and their caregivers. Some of the costliest drugs available are designed to
treat RDs. (18-20) Orphan drugs, which are significantly more expensive than other medications,
contribute to this economic burden and challenge the sustainability of healthcare systems. (21,22)
However, treatment tends to be more cost-effective than non-treatment scenarios. (23)
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The most common RDs globally, based on prevalence per 100,000 people, include narcolepsy (50),
primary biliary cholangitis (40), Fabry disease (30), cystic fibrosis (25), haemophilia (20), spinal muscular
atrophy (73), and retinal dystrophy (713). (24)

1.1.2. The Epidemiological and Economic Impact per Region

One of the main challenges linked to RDs is their underdiagnoses. Most countries only provide
estimations regarding RDs’ prevalence, which suggests there are around 200 million people affected
globally. (1) The evidence also indicates a lack of information and monitoring in Global South countries.
(14) To break down the data per region:

e Africa: despite the estimated high prevalence of RDs in the region, there needs to be more
attention to these pathologies, clearly manifested through the underdiagnosis, limited access to
care, the scarcity of data, and the low evidence available. (25) Furthermore, competition for
limited resources in many countries of the region, such as South Africa, prevents healthcare
systems from delivering adequate care to PLWRD. (26)

e Americas: North America and Latin America have a clear economic burden. On the one hand,
data from the United States points to the high cost of RDs among its population, estimated at
around USD 966 billion in 2019, including direct and indirect costs. Additionally, adequate
treatment costs may put PLWRD and their families in vulnerable economic situations.
Conversely, Latin American countries suffer economic restraints for national budgets and people
living with these pathologies. (27)

e Asia-Pacific: A significant challenge in managing RDs is the affordability of treatment. The high
out-of-pocket costs for RD medications place a substantial financial strain on PLWRD and their
families. (28) In addition, many countries in the region, such as India, rely on the import of drugs
due to the lack of national production, posing a more significant economic burden for their
healthcare systems and patients. (29)

e Middle East: Similar to other regions, PLWRD in the Middle East suffers from high costs in
accessing adequate treatment. Many countries face a delay in the start of therapy, leading to a
worsening of pathologies due to the limited coverage of orphaned drugs by their reimbursement
systems. (30)

e Europe: in most countries of the region, RDs represent 90% of national healthcare costs, with
increasing expenditure on orphan drugs since the beginning of the century. (31,32) Furthermore,
it is up to each member state of the European Union to figure out how to pay for, reimburse for,
and fund orphan drugs, creating considerable differences in the access to these medicines
between the different European countries. (33)

1.1.3. Gaps, challenges and barriers

RDs create different challenges due to their heterogeneity in symptoms, progression, patient effects, and
treatments, leading to a need for more evidence-based data on their impact. Regional economic
differences and information gaps contribute to the need for more evidence. (30) There are strategies to
mitigate these effects. For instance, repurposing drugs and developing new indications speed up the
design of new treatments while saving time and economic resources. (34) Repurposing Gentamicin to
treat Duchenne muscular dystrophy is just one example, although it still faces intellectual property
challenges and needs clinical trials. (35)

Furthermore, there are significant gaps in our knowledge of RDs due to the limited data available, the
inconsistency of the available methods to calculate their economic burden, and their focus on cost rather
than the benefits of treatments. (36,37)
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Regarding drug funding, Low and Middle-Income Countries (LMICs) with high prevalence of RDs
struggle with the inclusion of their treatment in their policy agendas. At the same time, High-Income
Countries (HIGs) lack funding programs and research funds on the topic. (38)

Finally, as more RDs are discovered, patient organisations must adapt to the need for adequate support
for PLWRD from their communities. Approximately half of the RDs identified need a backup from a
specific disease research group or foundations in countries with the required societal availability, such as
the United States. (39) These organisations have a crucial role in advocating for developing novel
therapies for RDs, and their engagement in reimbursement decision-making processes is crucial. (27)

1.2. The Patient Journey

The journey encompasses the sequence of events a patient undergoes within a healthcare setting, from
disease onset to diagnosis to having their needs addressed and their condition managed. Despite the
significant clinical heterogeneity of RDs, RD patients and their families encounter similar challenges at
various stages of care. (40)

The challenges faced by PLWRD can be categorised into four areas: diagnosis, treatment, quality of life,
and financial protection. Accurate diagnosis is often the first major hurdle, requiring numerous
consultations with specialists, and can be lengthy. Even when treatments are available, delayed or
incorrect diagnoses can prevent patients from accessing necessary care. (41)

The lack of approved medical treatments for many RDs is a significant barrier, highlighting the need for
more research and investment. Additionally, disparities between rural and urban healthcare settings
make it difficult for PLWRD to access treatment, often requiring long-distance travel and incurring
substantial costs. Navigating multiple healthcare providers can be challenging, especially in
non-integrated systems. (38)

As a result, PLWRD and their families often experience poor quality of life, increased mental health
issues, social isolation, and disrupted work-life balance. (42) The financial burden is exacerbated by
limited reimbursement for orphan drugs, leading to significant out-of-pocket expenses. Comprehensive
policies are needed to address PLWRD's and their families' multidimensional support and care needs.
(43)

People living with RDs often struggle with social and cultural exclusion, limited political visibility and
prioritisation, and difficulties accessing adequate diagnosis, treatment, and care. The lack of consistent
epidemiological data across geographies and populations and the rarity of the conditions (low
prevalence) also limit the implementation of clinical trials and the gathering of real-world data. This, in
turn, hinders the production of effective and innovative treatments. The management of diagnosis and
treatment of RDs is also challenging. Patients, their families, and their caregivers are often affected by
the heavy emotional, financial, and social burdens, and although solid disparities between countries
exist, RD management remains a global concern. Even in developed economies that have more
advanced RD policies, budgets, and clinical guidelines, patients struggle to navigate the healthcare
system, leading to significant disparities in RD quality of care and access to treatment across social
classes and communities. (44)

Probl na di :

Getting diagnosed with a Rare Disease is a very long process that some patients suffer for months,
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years, or even their whole lives just to have a genuine diagnosis and start a new journey to finding the
therapy that they would respond appropriately to. Around 50 percent of patients with a Rare Disease
continue to be undiagnosed, even in advanced clinical settings. (45) A survey by EURORDIS — Rare
Diseases Europe to reveal lengthy diagnostic delays for PLWRD showed that the average patient
spends half a decade searching for a diagnosis from the first onset of symptoms to getting a
confirmation of the diagnosis. Twenty-five percent of those surveyed stated they had more than eight
consultations with healthcare professionals before confirming their diagnosis. This exposes the patients
to prolonged suffering and unreliability. This survey also states that 60 percent of the surveyed patients
were misdiagnosed with a different physical disease, and another 60 percent were diagnosed with
psychological conditions or got dismissed; this would bring the patients to treatments that could
deteriorate their health or leave them unmanaged. (46,47) Health system delays were a significant factor
responsible for prolonging the time of diagnosis, and this can be reduced by increasing awareness of
RDs among healthcare professionals, especially those in primary health care, to increase the number of
referrals to Centers of Expertise. (46,47)

1.3 Social Impact of Rare Diseases

The impact and burdens of RDs on affected individuals extend beyond the chronicity of ailments and
health impacts. RDs lead to the social affection of patients and their families through various means.
(48) Viewing Rare Diseases through a biopsychosocial lens can more comprehensively elucidate and
view the consequential impacts. This model recognises that RDs as biologically derived conditions
require appropriate biomedical diagnosis and interventions. However, it also acknowledges that different
biological characteristics of other RDs lead to different psychosocial outcomes that are integral to our
understanding of the impact of RDs. (49)

RDs have been associated with reduced levels of engagement with education as well as decreased
capacities for employment. In a quantitative study of 301 parents of children with RDs, it was found that
38% reduced their working hours to balance time allocated for child care, as well as a 34% reduction in
paid employment. These occupational consequences impact other health determinants such as access
to housing, quality healthcare, education, and more. (49,50) With that being said, RDs also lead to
psychological and emotional impacts, impact on social interactions and relationships, and financial
burdens. Accordingly, a multifaceted approach must be adopted to address RDs involving stakeholders
across all boards, including governments, research institutions, health systems and industries, and
patient advocacy organisations. Efforts to increase awareness, improve access to care and social
support, and provide funding are crucial to addressing the needs of patients with RDs. (51)

1.4. Disease Management

Disease management involves implementing strategies and programs designed to care for patients with
specific illnesses, encompassing identification, treatment, and monitoring progress to meet their health
needs effectively. (52)

Global overview

Globally, 92 countries/territories (46%) have legislation/policies facilitating patient access to orphan
drugs. However, as in many other contexts, there are significant geographic disparities, in which only
19% of the 31 LMICs/territories included in the sample have policies that facilitate access to medicines
for RD. The central policies identified include price regulation, incentives to increase market availability
and incentives for research and development. (53)

Challenges related to RD management can be organised into four main groups: lack of public
awareness, late diagnosis, access problems and lack of coverage.
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e Regarding the need for more awareness, manipulation and health professionals (and politicians)
need more knowledge about RD. Not only is there a need for more information about RD, but
there are few opportunities to raise awareness and educate key stakeholders. Furthermore,
there is also a need for more discussion spaces for education, which reduces the sense of
emotion and fraternity of society and politicians. (54,55)

e The challenges related to diagnosis, from a disease management perspective, the lack of
training of healthcare professionals in RD, the limited capacity to provide diagnostic services
(such as the lack of genome sequencing, laboratory capacity and specialists to affordable
prices), in addition of course, to the shortage of availability of tracking. (38)

e Access to specialised RD diagnosis and treatments is scarce, especially in rural areas. National
policies, health insurance, healthcare budgets and reimbursement systems influence patients'
access to diagnosis, treatment and care. Insurance, an important point to highlight, is a
determining factor in receiving ad costly, making the entire process, in terms of coverage,
orphan drugs often very expensive, which makes the whole process very difficult. (56,57)
Furthermore, countries have different prices and reimbursement systems, increasing access to
adequate treatment. Moreover, allocating specific resources to other areas of health may result
in a financial deficit in financing drugs for RD. Finding a balance between meeting public health
priorities without neglecting the needs of patients with RD is a significant challenge. (38)

Gaps. barriers and challenges.
A well-developed supportive infrastructure and knowledge are necessary to guarantee quality care and

treatment for PLWRD. (1) However, these components are only sometimes out of adjustment, mainly
due to economic issues, once to the high costs of RD drugs. (37)

The chances of incorrect diagnosis for patients with RD may increase if clinical guidelines are absent,
and the ability of health professionals to define the best treatment for managing each disease may be
limited. Even so, for diagnosis and treatment to be carried out correctly, it is necessary to be well
accompanied by a good infrastructure, which frequently occurs in big centres, leaving other
populations/communities aside, especially the already marginalised rural population. Additionally, RDs
need different observations from many diverse professionals; in other words, it is a highly specialised
service that requires a high level of coordination and financial management, which needs to be improved
in many health systems worldwide. (1,58)

It is crucial to consider that local needs are just as important as global reach. Priorities in disease
management vary depending on context. In countries without screening services and specifications for
RD, national clinical guidelines are essential to ensure quality care. (15) The lack of reimbursement and
pricing models hinders access to treatment and discourages pharmaceutical companies from investing
in RD research. (38) With only 5% of RD having treatment available, creating an enabling environment
for healthcare innovation for these diseases should be a priority. (1,15,29)

2. Rare diseases on the International agendas

The World Health Organization (WHO), as the leading health organization in the international community, carries
out a wide range of functions to contribute to Rare Diseases through directing and coordinating their authority
over international health bodies, assisting governments, providing technical support, and establishing
international standards for pharmaceuticals, biological treatments, research, and diagnostic procedures. (58)
Through the WHO’s efforts to record, report, and document all health conditions globally, a compiled database,
known as the International Compilation Database (ICD), includes more than 5500 rare diseases and their
symptoms. They are regularly updated in close collaboration and conceptual identity with Orphanet. This
initiative is linked to the “WHO Global Network for Rare Diseases.”(59)
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The WHO Global Network for Rare Diseases is an initiative that aims to address the challenges faced by
individuals with rare diseases world wide. It aims to strengthen local health systems in treating rare diseases by
pooling expertise under working groups and endorsing regional and global hubs of experts. Through working on
improving the visibility and recognition of rare diseases, as well as enhancing international collaboration, and
promoting the implementation and development of policies to improve the diagnosis, treatment, and care of
people living with rare diseases. (60)

People living with rare diseases often experience immense financial burdens when accessing healthcare.
Accordingly, in recent years, the WHO has prioritized the implementation of Universal Healthcare Coverage
globally, including increasing the accessibility to diagnosis and treatment of rare diseases._(61)

For years, the United Nations has worked on prompting “equal dignity for all human beings.” By recognizing the
importance of a multi-stakeholder and partnership-based response, the UN General Assembly adopted the 2030
Agenda for Sustainable Development, which includes 17 distinct measurable goals that contribute to addressing
Rare Diseases.

Goal 1 (No Poverty), through addressing poverty and their causes contributes to supporting people with rare
diseases as groups vulnerable to poverty. With that being said, through addressing preventable deaths, child
mortality, achieving Universal Healthcare Coverage, and supporting the research and development of medicines,
Goal 3 (Good Health and Well-Being) contributes to decreasing the burden of rare diseases. With that being
said, through improving the quality and accessibility of education under Goal 4 (Quality Education), people living
with rare diseases can be accommodated for. However, there are strides that are needed to be made to further
improve the accessibility and inclusion of people living with rare diseases in educational spaces. Furthermore,
through addressing the issues of marginalization, discrimination, and inequalities, Goal 10 (Reduced
Inequalities) contributes to the reduction of injustices faced by people living with rare diseases not only in
healthcare, but also in the labour market and global governance. (62)

The contribution of the United Nations to battling the plight people living with rare diseases face has been further
codified and made robust through the adoption of a resolution in 2021 that provides a base for health systems to
not only combat the challenges and inequities faced by people with rare diseases, their caregivers, and their
families, but also creates opportunities for state actors and policy makers to expand the provision of Universal
Healthcare Coverage within their national states, furthering the global commitment to “leaving no one behind.”
(63)

The International Rare Disease Research Consortium (IRDiIRC), officially launched in 2011, has been operating
on the basis of two main goals and visions, the first being to contribute to developing 200 new therapies and
means of diagnosis for Rare Diseases by the year 2020. This endeavour has undergone significant progress
with both goals being achieved in 2017, 6 years after the establishment of the IRDIRC. Capitalizing on this
monumental progress, the IRDIRC developed a new set of goals addressing rare diseases, through three main
new goals, which are:

1. “Goal 1: All patients coming to medical attention with a suspected rare disease will be diagnosed within
one year if their disorder is known in the medical literature; all currently undiagnosable individuals will
enter a globally coordinated diagnostic and research pipeline”

2. “Goal 2: 1000 new therapies for rare diseases will be approved, the majority of which will focus on
diseases without approved options”

3. “Goal 3: Methodologies will be developed to assess the impact of diagnoses and therapies on rare
disease patients”
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Through their goals and immense progress the IRDIRC has contributed, and still is, to changes in the way
science is shared, applied, and conducted to the care of rare diseases patients. (64)

3. Research and Development

Clinical trials are crucial in drug development for evaluating health outcomes, using statistical analysis to inform
decisions. Human genomic studies, a rapidly evolving field, enhance treatment and diagnosis for diseases like
cancer and heart conditions, offering new prevention and management strategies. Cost-of-illness studies
measure the economic burden of diseases, guiding healthcare policy and intervention priorities. Economic
evaluation in Health Technology Assessment (HTA) balances high-quality care, funding measures, and financial
sustainability. Patient registries provide valuable data on disease progression, treatment effectiveness, and
quality of life, aiding in the conduct of these studies and improving disease management. (1)

However, issues and challenges were faced in developing evidence through:

e Clinical Trials. Researchers face significant barriers in designing and conducting clinical trials for new
RDs drugs. The RD population is small, heterogeneous, and widely dispersed, complicating enroliment
and resulting in a limited pool of available participants. (69) Strict exclusion and inclusion criteria, such
as the requirement for treatment-naive participants, further reduce the eligible participant pool. This
small sample size can affect the perceived reliability of findings, potentially limiting treatment
reimbursement and access. (70) While multicenter studies can help, they complicate study design and
data collection. The clinical diversity of RD patients, including age and disease progression, complicates
defining outcome measures and analysis endpoints. Additionally, ethical considerations for enrolling
children, who constitute over half of the RD population, can slow therapy development. (71) Finally,
limited funding and the high costs, time, and regulatory requirements of clinical trials discourage
pharmaceutical companies from investing in RD research. (72)

e Human Genomic Studies. Since most RDs have a genetic origin, studying human genes and
chromosomes is crucial for producing reliable evidence. However, there are two main limitations in
current human genomic studies. First, there needs to be an under-representation of ethnically diverse
populations, which affects the interpretability of genomic variants and diagnostic assessments. Genome
sequencing is vital for diagnosing RDs, but reference genomes from diverse populations are necessary
for accurate interpretation in minority groups. (73,74) A study found that only 22% of individuals were of
non-European ancestry in genome-wide association studies, with people of African, Latin American, and
Indigenous descent combined representing less than 4% of participants. (73) Recent initiatives aim to
address this by conducting genomic studies in non-European/ North American countries like Brazil,
Thailand, and South Africa. However, these new initiatives in Africa have raised concerns about the
ethical use and management of genetic samples. (75-78)

4. Orphan Medicines

The definition of orphan medicines varies on the prevalence of the conditions; there is a consensus between the
US Food and Drug Administration (FDA) and the European Medicines Agency (EMA) on orphan drugs - first
defined by the Orphan Drug Act in 1983. According to EMA, orphan medicinal products are products designated
to provide significant benefits for patients with rare, severe or life-threatening conditions that lack satisfactory
commercialised products for diagnosis, prevention or treatment and to which the financial returns do not cover
the investments required for their development. (79,80)

The advances in regulatory and financial incentives started in the US in 1983, followed by Singapore (1991),
Japan (1993), Australia (1994) and the European Union (2000), led to a significant increase of approved orphan
drugs by EMA and FDA and primarily contributing to improving the health of people living with RDs. This
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progress in RDs treatment was mainly noted in High-Income Countries (HIC), with gradual improvement in LMIC
evidenced by the growing number of orphan drugs added to the WHO Model list of Essential Medicines since the
2001 WHO revision on the criteria for inclusion of medicines into the essential medicines list. (81) The WHO
Model List of Essential Medicines was created to “advising on the selection and procurement, at reasonable
cost, of essential drugs of established quality corresponding to their national health needs” (resolution
WHAZ28.66, 1975), serving as a guide for member-states to develop their National, provincial or state lists of
essential medicines and for International organisations, such as UNICEF or UNHCR to create their essential
medicines list. This list is updated every two years based on the global population's needs to include the vital
medicines that should be available at all times for a functioning health system, their appropriate amount, dosage,
quality and at an affordable cost for the community. With WHO updating the definition of essential medicines to
“those that satisfy the priority health care needs of the population (...) selected based on disease prevalence and
public health relevance, evidence of clinical efficacy and safety, and comparative costs and cost-effectiveness”,
the term “majority of the population” was removed. This update led to the inclusion of orphan medicines in
essential medicines lists and the consequent exponential increase of orphan medicines approved both by the
FDA and EMA, with increasing approved generic or biosimilar products more affordable for the health systems
and the populations and thus, a considerable increase of orphan medicines included in essential medicines lists,
particularly for non-communicable RDs. While in 1977 orphan medicines constituted only 1.9% of essential
medicines lists, in 2021, they constituted 14.6%, with a particular increase in cancer treatment, with a third of
orphan drugs on the WHO Model List of Essential Medicines targetting oncological malignancies. This increase
in orphan drug availability in LMICs plays a crucial role on equitable access to medicines, particularly in patients
with RDs. (81,82)

The increase of orphan drugs implemented by WHO Member States. Orphan Drugs Policies (ODPs) optimise
the research, development, licensing, pricing and reimbursement processes of orphan medicines, impacting the
health of minorities - people living with RDs. The existing ODPs are mainly organised into 6 policy themes:
orphan drug designation, marketing authorisation, safety and efficacy requirements, price regulation, incentives
that encourage market availability, and incentives that promote research and development. However, from 200
WHO Members (194 member countries and six nonmember areas), only 92 (46%) were identified to have ODPs
in 2020, with a prevalence of ODPs establishment in Europe (42 of the 54, 77.8%) while only 6 of the 47 (12.8%)
of the countries/areas in Africa have established ODPs and countries/regions with an ODP were statistically
wealthier (gross national income per capita = $10875 vs $3950, p < .001). While, by 2020, ODPs were
established only in 19.4% of LIC/areas, between 2013 and 2019, 20 of the 37 (54%) countries/areas that
established an ODP were of low- or lower-middle-income, and 10 (27.0%) were of upper-middle-income. This
increase in establishing Orphan Drug Policies in non-high-income countries/areas brings hope for health equity
and treatment access for RDs in LMICs. However, policies must be developed to improve access to available
and affordable orphan drugs. Availability can also be attributed to an increasing number of Orphan Drug Policies.
(53)

5. Rare Diseases in Medical Education

RDs are often underrepresented in medical school curricula, resulting in future healthcare professionals needing
to prepare to diagnose and manage these conditions effectively. (83) Recognising this gap, some regions have
taken steps to tackle the issue. In 2010, the European Project for RDs National Plans Development
(EUROPLAN) published recommendations for the creation of national plans in seven areas, with the fifth area,
"Gathering The Expertise On RDs At the European Level," emphasising education, as well as the development
and exchange of knowledge and experience in RDs. (84) Also, medical schools must integrate rare disease
education into their programs. For instance, medical universities can add curricula regarding rare diseases.
(85,86) For example, almost half of Kazakhstan's medical students and medical doctors' respondents declared
that they had had classes about RDs during their studies. (87) Likewise, medical universities can offer
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specialised electives that provide students with in-depth exposure to RDs, fostering a better understanding and
appreciation of these complex conditions. (88,89) For example, the University of Pennsylvania Rare Disease
Interest Group created an elective course featuring rare disease-specific information that parallels each phase of
the preclinical curriculum. (90) An ongoing academic program on RDs, multidisciplinary units, and high-quality
practice guidelines is essential for preventing issues, supporting clinical decisions, and enhancing the quality of
care for patients and their families. (91)

Ongoing education in RDs is essential for healthcare professionals at different stages of their careers.
Specialised courses, seminars, and conferences, like those from Rare Disease International (RDI), the National
Organization for Rare Disorders (NORD) in America, The European Joint Programme on RDs (EJP RD), The
Asia Pacific Alliance of Rare Disease Organizations (APARDO), Rare-X in Africa, and The Middle East and
North African (MENA) Congress for RDs provide vital resources such as webinars and workshops. (92-96)These
programs ensure practitioners stay current with the latest research and treatments, improving patient outcomes.
International conferences, such as the World Orphan Drug Congress, offer platforms for experts to share
knowledge and collaborate on research and treatment strategies. (97) In addition, the role of technology in rare
disease education is increasingly significant. Online platforms such as Medics4RareDiseases and the Rare
Disease University (RDU) provide flexible learning opportunities, allowing professionals to enhance their
knowledge at their own pace. (98,99)Telemedicine further extends the reach of specialised care, enabling
primary care providers in remote areas to consult with rare disease specialists, ensuring accurate diagnoses and
effective management plans. (100) Integrating digital tools transforms rare disease education, making it more
accessible and comprehensive for students and practicing professionals.
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