MITOCHONDRIAL REPLACEMENT THERAPY, IS IT A TREATMENT FOR LEBER HEREDITARY OPTIC NEUROPATHY?
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LHON (Leber Hereditary Optic Neuropathy) is a rapidly progressive, blinding disorder that typically affects young adults. The treatment of LHON remains supportive but rapid progression and advancement in assisted reproductive techniques is providing researchers with new tools for helping embryos that carry the mitochondrial DNA mutations leading to LHON. As the mitochondrial genome shows strict maternal inheritance, preventing the transmission of pathogenic mtDNA mutations from mother to child is a major area for research. Two main in-vitro fertilization (IVF) techniques have been developed for this purpose. Namely, pronuclear transfer and maternal spindle transfer, both of which require the contribution of a donor egg that carries wild-type only mtDNA. The term ‘three-parent embryo’ is frequently used in the lay press since the mitochondrial genome of the resulting embryo derives from the donor egg, whereas the nuclear genome is inherited from the biological parents. In 2015, mitochondrial replacement therapy was approved by both Houses of Parliament in the United Kingdom as a justifiable reproductive option with a caveat in place indicating that it should only be carried out in a recognized centre of excellence and a long-term follow-up of the children born using this approach should take place. In contrast, the US Food and Drug Administration has concluded that more experimental and safety data are required before advocating mitochondrial replacement therapy as a reproductive option while having a mitochondrial disease. The aim of this study is to highlight the IVF technique that can potentially be used as a therapeutic strategy for this mitochondrial optic nerve disorder.

