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Thisyear (2024), at various international audiology and otolaryngology conferences (e.g., AAA,;
ARO), we have heard about preliminary findings on the restoration of hearing in children after
gene therapy. This follows from at |east a decade of research studiesin animal models of deafness
due to single gene mutations where the correct gene insertion has been shown to be (a) possible,
(b) safe, and (c) with some limited degree of efficacy. There are numerous up-to-date reviews of

such studies.”™

In brief, afew salient facts. The gene therapy research has largely been focused on hearing loss
related to single gene mutations, because in these cases the genetic material to be inserted is
unambiguous. Various modes of delivery of genetic material into the cochlea, including safety
factors, have been explored. The current method of choice is to contain the genetic material within
avirus carrier (adeno-associated virus) and introduce it into the inner ear via the round window.

One of the most often explored genesis the otoferlin gene (OTOF). When absent (as in knock-out
mice) or mutated, there is dysfunction of the inner hair-cell synapse, and thisis clinically manifest
as auditory neuropathy (ANSD). In experimental models, (mostly in mice) the gene therapy results
can be assessed in objective measures of hearing function, for examplein ABR or OAE recordings,
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aswell as detailed anatomical studies of hair-cell integrity. In human studies, similar objective
measures can be used, and indeed are essential in very young infants before behavioural testing can
be achieved. Needless to say anatomical studies are not possible in children (although in the future,
high-resolution neuro-imaging methods may become available). Given the extensive research
background on hair-cell synaptopathy caused by OTOF gene mutations, it is not surprising that the
initial human gene therapy clinical testing has been in children with otoferlin caused ANSD.
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The recent major news has come from a study jointly led by investigators from the Massachusetts
General Brigham Hospital (Mass Eye and Ear) and the Eye & ENT Hospital of Fudan University
in Shanghai, China. As validated in previous animal research, the clinical study used an adeno-
associated virus (AAV) holding the human OTOF gene, surgically introduced into the inner ear. In
this gene therapy trial, six children with otoferlin related hearing loss (autosomal recessive
deafness 9) were tested. Initially all six children had total deafness as indicated by ABR threshold
measurements (elevations >95dB). After 26 weeks, five children showed a hearing recovery (40-57
ABR threshold improvement) as well as better speech perception. The full results of the study have

recently been published in the Lancet.’

Thisimportant clinical trial has demonstrated the effectiveness of gene therapy in restoring hearing
function for children suffering from hereditary deafness. In addition, the work contributes to an
understanding of the safety of AAV vector used for gene insertion into the human inner ear. Thus
far, the clinical study described here isthe first to “hit the headlines,” but | suspect many more are
planned or in the pipeline. There is more to come.
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