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Backgrounds

Hearing loss is included in a list of serious problems in WHO Global Burden of Diseases [1],
and the majority is sensorineural hearing loss (SNHL) due to cochlea damage. In WHO report for
World Hearing Day, 466 million people live with disabling hearing loss, which poses an annual
global cost of $750 billion [2]. Furthermore, SNHL is one of risk factors for dementia [3]. Then,
research and development of therapeutics for SNHL is becoming a matter of public concern. However,
at present we have no therapeutics for the treatment of SNHL. Prevention and/or restoration of
SNHL due to aging by pharmacological treatments may have most significant effects to resolve
social problems. Considering early intervention and effect measurements, sudden SNHL or sudden

deafness is suitable for clinical trials.

Aim
We have developed topical application of recombinant human insulin—like growth factor—1 (IGF-1)
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using gelatin hydrogels for the treatment of acute SNHL. Our previous studies using animal models
for acoustic trauma or ischemia demonstrated that topical IGF-1 application effectively prevent
hair cell degeneration leading to acute SNHL [4-6]. Based on those results, we performed clinical
trials of topical IGF-1 therapy for the treatment of sudden deafness, indicating the safety and
efficacious for hearing recovery in patients with sudden deafness refractory to systemic steroids
[7-10]. In this project, we planned a physician—led clinical trial of topical IGF-1 therapy using

a gelatin hydrogel for sudden deafness for marketing authorization for pharmaceutics.

Progress and Outcomes

According to suggestions from Pharmaceutical and Medical Devices Agency Japan (PMDA), we have
revised our protocol. The major changes include use of a new type of gelatin polymers, which
contain no glutaraldehyde, for local delivery of IGF-1, and substitution of oral steroids for
intratympanic injection of steroids as a control treatment. We have performed non—clinical tests
of pharmacokinetics, pharmacological effectiveness and toxicity in compliance with GLP,
indicating the safety and efficacious of topical IGF-1 application using new gelatin polymers

In addition, we have designed a randomized controlled clinical trial to compare hearing recovery
in patients treated with oral steroids and topical IGF-1 therapy with that treated with oral
steroids alone. A sample size was determined according to previous data for an initial steroid
effect on sudden deafness in Japan [11] and our previous clinical trial data for effects of

systemic steroids followed by topical IGF-1 therapy [9].

Conclusions
We have completed preparation for a physician—led clinical trial of topical IGF-1 application

using new gelatin polymers in patients with sudden deafness
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