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Description

Rare disorders affect a relatively small percentage of the
population. Yet, their impact is profound, often causing
debilitating symptoms and presenting significant challenges for
treatment. Historically, drug development for rare diseases,
including limited understanding of disease mechanisms, c high
costs and small patient populations for clinical trials. By
repositioning existing drugs for new therapeutic indications,
researchers are uncovering novel treatment avenues and
revolutionizing the landscape of rare disease management. Drug
repurposing is also known as drug repositioning or profiling,
involves identifying new therapeutic uses for existing drugs
outside their originally intended indications. Unlike traditional
drug development, which often takes years and significant
financial investment, repurposing offers a faster and more cost-
effective approach to bring treatments to patients. This strategy
leverages the extensive knowledge base of approved drugs,
including their safety profiles, pharmacokinetics, and
mechanisms of action.

Therapeutic approaches

Rare disorders are conventional drug development processes.
The limited understanding of disease pathophysiology, small
patient populations dispersed across the globe, makes
conducting large-scale clinical trials impractical and cost-
prohibitive. Additionally, regulatory pathways for drug approval
require rigorous demonstration of safety and efficacy, further
complicating the development timeline. Consequently, many
rare diseases lack effective treatments, leaving patients and few
options. In the face of these challenges, drug repurposing
emerges as a promising strategy to address unmet medical
needs in rare disorders. By exploring existing drugs with known
safety profiles and mechanisms of action, researchers associated

with traditional drug development. Furthermore, repurposing
allows for the exploration of potential synergistic effects
between drugs and disease pathways, leading to therapeutic
approaches. For instance, thalidomide, originally developed as a
sedative, new life as a treatment for multiple myeloma and
leprosy. Similarly, sildenafil, initially investigated as a
cardiovascular medication, revolutionized the management of
pulmonary arterial hypertension and erectile dysfunction.

Regulatory treatments

These examples underscore the nature of drug discovery and
the importance of diverse therapeutic avenues. Advancements
in computational biology, bioinformatics and high-throughput
screening are driving originality in drug repurposing efforts. By
integrating large-scale predictive modeling, and artificial
intelligence algorithms, researchers can identify potential drug-
disease associations more efficiently. Furthermore, collaborative
initiatives, such as the rare diseases repurposing database,
facilitate data sharing and accelerate discovery processes. These
interdisciplinary approaches hold promise for uncovering novel
treatments for rare disorders and improving patient outcomes.
While drug repurposing offers tremendous potential for rare
disease treatment, several challenges persist. Limited funding,
regulatory complexities, and intellectual property issues
continue to progress in this field. Additionally, the need for
robust preclinical validation and clinical trial design tailored to
rare disease populations remains paramount. In the search to
overcome rare disorders, drug repurposing stands as offering a
pragmatic and efficient approach to therapeutic discovery. By
leveraging existing drugs and advanced technologies,
researchers allow new treatment possibilities and improve the
lives of patients facing these devastating conditions. As we
continue to unravel the complexities of rare diseases.
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