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Abstract

Although rare diseases affect 350 million people worldwide, medical knowledge and new drug
development remain inconsistent. The PLUTO mission, a pioneering International Rare Diseases
Research Consortium initiative, seeks to advance understanding of the current level of knowledge
through comprehensive data-driven analysis. Our goal is to uncover hidden complexities of rare
diseases and factors that facilitate or impair the development of new treatments. We established
an extensive database of non-oncologic rare diseases by aggregating data from multiple sources,
capturing detailed metrics on publications, clinical trials, orphan drug designations and marketing
authorisations. Five distinct groups were identified, characterised by commonalities in knowledge
availability. This study offers new insights into how knowledge changes over time and outlines
criteria that may be necessary to move from a non-research stage towards active drug
development. The rare disease landscape emerges as a non-linear system where progression is

influenced by knowledge generation, creating a positively reinforcing cycle.



