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Introduction. Gene and RNA-based therapeutics are rapidly emerging for a wide range of conditions, with potential to transform outcomes in rare genetic disorders. Preparing patients, clinicians, and health systems for their integration into practice is a critical priority.

Aims: To systematically map and characterise the clinical pipeline of gene and RNA-based therapies for rare genetic disorders, including bespoke individualised approaches, and to identify emerging trends and gaps.

Methods: Major clinical trial registries were systematically searched to identify active and completed studies involving gene replacement, gene editing, and RNA-based modalities (e.g., antisense oligonucleotides, RNAi). Trials were categorised by modality, mechanism, indication, sponsor, phase, and reported outcomes where available. N-of-1 therapies were identified using targeted keyword searches, Medical Subject Headings (MeSH), and cross-referencing with published case reports and investigator-led programs. Descriptive analyses were conducted to compare bespoke and conventional trials.

Results: The clinical pipeline is expanding rapidly, with predominantly early-phase studies targeting > 80 rare genetic disorders. Therapeutic modalities include gene replacement, RNA-based approaches, and gene-editing platforms (e.g., CRISPR, zinc finger nucleases, TALENs, base and prime editing), alongside advances in both viral and non-viral delivery systems. Highly individualised N-of-1 therapies were identified; however, many are absent from traditional trial registries and instead appear via alternative regulatory pathways, representing a “hidden pipeline.”

Discussion: Gene and RNA-based therapeutics represent a rapidly expanding yet fragmented landscape. Improved registry frameworks and healthcare system readiness are needed to enable equitable implementation in precision genomic medicine.
