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Executive Summary

With over 400 million individuals worldwide affected by rare diseases, one of the
greatest challenges remains the lack of access to timely, accurate treatment. A significant
barrier to improving care is the fragmentation of healthcare systems globally, leading to
disparities in access to expertise, diagnostics, and treatments. Artificial Intelligence (Al)
presents a transformative opportunity to bridge these gaps, streamline collaboration, and

improve access to rare disease treatment worldwide.

This paper explores how Al-driven platforms, data sharing, and predictive analytics can
reshape the landscape of rare disease diagnosis and treatment, providing better healthcare
solutions to underserved populations. It emphasizes the critical role of youth in
advocating for Al integration into rare disease care and empowering young people to lead
initiatives that promote global collaboration, inclusivity, and evidence-based policy

reform.

Policy recommendations center on fostering international partnerships to create Al
frameworks that ensure equitable access to rare disease diagnostics and treatments, with a

focus on empowering youth advocates to drive change.

Introduction\

Rare diseases, often characterized by their low prevalence and complex nature, continue

to challenge healthcare systems around the world. Despite the vast number of individuals



affected by these diseases, access to diagnosis, treatment, and care remains inconsistent,
especially in low- and middle-income regions. According to the World Health
Organization (WHO), rare diseases collectively impact more than 400 million people

globally, yet most of these diseases remain undiagnosed or misdiagnosed for years.

The lack of comprehensive global frameworks to address rare disease care and the
absence of uniform diagnostic protocols exacerbate the issue. Patients often face multiple
misdiagnoses and extended periods of uncertainty before receiving a correct diagnosis,
with the average diagnostic delay for rare diseases estimated to be 4.8 years. Moreover,
access to rare disease treatments is often limited by geographic, financial, and

infrastructural barriers.

Al has emerged as a game-changing tool with the potential to address these barriers.
From predictive diagnostics to personalized treatment plans, Al systems can enhance
both the speed and accuracy of rare disease diagnosis and treatment. Youth, as digital
natives, are in an excellent position to drive this change, advocating for Al adoption and

pushing for policy reforms that prioritize equitable access to cutting-edge technologies.

This paper will explore how Al technologies can improve global collaboration,
streamline rare disease treatment, and ensure equitable access for all patients, while

empowering youth to lead this transformation.

\Chapter 1: The Global Challenge of Rare Disease Treatment

1. The Rare Disease Treatment Gap: Rare diseases are a diverse group, with more
than 7,000 identified conditions. These conditions can range from genetic
disorders, metabolic diseases, neurological conditions, and cancers, to
autoimmune diseases, with many causing severe disability or death. The

complexity and rarity of these conditions present significant challenges for



healthcare systems, which are typically structured around the treatment of more

common diseases.

Example: Cystic Fibrosis (CF), a rare genetic disorder that affects the lungs and
digestive system, has seen significant advancements in treatment over the past
decade, but access to new therapies remains limited in many parts of the world. In
lower-income countries, the high cost of cutting-edge treatments means that

patients often cannot access life-saving therapies.

. Diagnostic Delays and Misdiagnoses: The average diagnostic delay for rare
diseases is a significant concern. In many cases, patients are incorrectly diagnosed
with more common conditions before eventually receiving the correct diagnosis.
This delay often leads to the progression of the disease and the worsening of

symptoms, which may be irreversible.

Example: Wilson’s Disease, a rare genetic disorder that causes copper buildup in
the body, often goes undiagnosed for many years due to its non-specific
symptoms. Patients may be misdiagnosed with psychiatric disorders or other liver

conditions before the correct diagnosis is made, delaying appropriate treatment.

. Geographic Disparities in Treatment Access: Access to rare disease treatments
and specialists is highly variable, with many patients in rural or underserved
regions lacking access to the care they need. In low-income countries, healthcare
infrastructure is often insufficient to provide accurate diagnoses, genetic testing, or
specialized treatment, leading to increased diagnostic delays and reduced

treatment options.

Example: In India, despite a population of over 1.3 billion people, the availability
of genetic testing for rare diseases is extremely limited, and many patients with
rare conditions remain undiagnosed or are diagnosed too late to benefit from

available therapies.



\Chapter 2: The Role of Artificial Intelligence in Revolutionizing Rare|

Disease Treatment

Al offers transformative potential to revolutionize how rare diseases are diagnosed and

treated by providing better tools for global collaboration, data integration, and

personalized healthcare delivery.

1.

AlI-Driven Diagnostics: Al systems can analyze large volumes of medical data—
such as genetic sequences, medical imaging, and patient histories—to identify rare
diseases more quickly and accurately. These systems have the ability to detect
patterns and connections that might be overlooked by human clinicians, enabling

faster identification and more precise diagnosis.

Example: IBM Watson Health has been used in oncology to assist in diagnosing
rare cancers by analyzing a patient’s medical history, genetic information, and
clinical data. Similarly, Al tools are now being developed to help clinicians
identify rare neurological diseases and genetic disorders by analyzing patient

symptoms, lab results, and medical images.

Predictive Analytics and Personalized Treatment: Al can also enhance
treatment by offering predictive analytics that identify the best treatment options
based on individual patient profiles. Al-powered systems can analyze a
combination of clinical data, genetic information, and treatment outcomes from

similar patients to suggest personalized treatment regimens.

Example: DeepMind’s AlphaFold, an Al model, has demonstrated the ability to
predict the 3D structure of proteins with remarkable accuracy, a breakthrough that
has significant implications for understanding rare diseases that result from protein

folding errors, such as Cystic Fibrosis and Huntington’s Disease.



3. Global Collaboration through AlI-Driven Data Sharing: Al technologies enable
the global sharing of rare disease data, facilitating collaboration between research
institutions, healthcare providers, and patients worldwide. Al-powered data
platforms can aggregate data from a diverse range of sources, enabling more
comprehensive research on rare diseases, improving diagnostic accuracy, and

accelerating the development of treatments.

Example: The Global Alliance for Genomics and Health (GA4GH) is using Al
to create a global framework for sharing genomic data across borders. By
analyzing this data with Al algorithms, researchers can uncover new genetic
markers for rare diseases, leading to faster diagnoses and the development of new

treatments.

4. Telemedicine and Al for Remote Consultations: Telemedicine, supported by Al
tools, is a critical enabler for patients in remote or underserved regions to access
specialist care. By integrating Al into telemedicine platforms, patients can be
connected with rare disease experts worldwide, even in areas with limited

healthcare infrastructure.

Example: Telehealth platforms in Africa use Al to facilitate remote consultations
for patients with rare diseases. For example, Al can analyze radiology images
during teleconsultations to assist in diagnosing rare bone conditions or genetic

disorders.

\Chapter 3: Empowering Youth to Advocate for Al Integration in Rare

Disease Care




Youth advocates have a critical role to play in the integration of Al into rare disease care.

As digital natives, young people are uniquely positioned to drive innovation and advocate

for the adoption of Al technologies within healthcare systems.

1.

Youth-Led Advocacy for AI and Rare Diseases: Young people are already
leading campaigns and advocacy efforts to integrate digital health solutions into
rare disease care. By harnessing social media platforms, digital tools, and Al
technologies, youth advocates can amplify their voices, raise awareness, and push

for policy reforms that prioritize Al adoption.

Example: Rare Disease Day, which is globally led by youth organizations, is an
excellent example of how young people can harness digital tools to advocate for
rare disease awareness. Youth groups are increasingly pushing for greater

integration of Al in rare disease care as part of their campaigns.

Training Youth in Digital Health and AI: To further empower young people, it
is essential to provide training and education in digital health, Al, and data
science. By equipping youth with the necessary skills, we can create a generation
of advocates who understand the potential of Al and can push for its adoption in

rare disease diagnosis and treatment.

Example: The Youth Health and Innovation Program offers training on Al and
digital health to young people, empowering them to become leaders in advocating

for Al integration in rare disease care.

Creating Platforms for Youth-Driven Al Research: Creating research platforms
and hackathons specifically for young people can foster innovation in Al for rare
diseases. These platforms provide opportunities for youth to collaborate with
researchers, healthcare professionals, and policymakers to develop Al solutions

that address rare disease challenges.



\Chapter 4: Policy Recommendations

1. Develop Global AI Frameworks for Rare Disease Diagnosis and Treatment:
Governments and international bodies should create guidelines and standards for
the use of Al in diagnosing and treating rare diseases. These frameworks should
prioritize data security, privacy, and equity, ensuring that Al solutions are
accessible and beneficial to all patients.

2. Promote Public-Private Partnerships in Al for Rare Diseases: Governments
should foster partnerships between healthcare providers, technology companies,
and research institutions to develop Al-driven solutions for rare disease diagnosis
and treatment. These partnerships can help bridge the gap between technological
innovation and healthcare implementation.

3. Support Youth-Led Digital Health Initiatives: Policy should focus on
supporting youth initiatives in digital health and Al, providing funding for youth-
led research and advocacy efforts. These initiatives can empower the next
generation of rare disease advocates to lead the charge for Al adoption in

healthcare.

\Conclusion

The integration of Al into the diagnosis and treatment of rare diseases presents a
transformative opportunity to reduce diagnostic delays, improve patient outcomes, and
create a more equitable healthcare system. Youth advocates, empowered with the
knowledge and tools to promote digital health, can drive this transformation, ensuring
that Al technologies are used to their fullest potential in rare disease care. With the right

policies, training, and partnerships, we can unlock a future where rare diseases are



diagnosed more quickly and treated more effectively, improving the lives of millions

around the world.



