Can a new pharmaceutical drug candidate help people with Cochlear Implants to hear better in noisy conditions? The QuicK+fire Study.
Cochlear implants (CI) have transformed the lives of people with profound hearing loss, and represent a unique synthesis of surgical expertise, electronic advancement and psychoacoustics. However, not all outcomes are optimal and there are many who still struggle to hear clearly in certain situations e.g. understanding speech in noisy environments.  Fundamental to the ability to decode speech, in particular in a noisy background, is the ability to detect the rapid sounds that make up speech.  Hearing loss and age are associated with deterioration of the neural circuits that underpin central auditory processing, which leads to a reduction in auditory temporal resolution.
A UK based company called Autifony Therapeutics is developing a drug, AUT00063, which modulates voltage-gated Kv3 potassium channels that are critical to the function of the neural circuits involved in central auditory processing. It is thought that by increasing the precision and timing of neural firing (allowing neurons to “quickfire”), AUT00063 will enhance central auditory performance, and in particular, temporal resolution.  Autifony is conducting a pilot evaluation of the benefits of AUT00063 on some aspects of central auditory processing for CI users. Recognizing that post-lingually deafened adult CI recipients often reach a plateau in performance at approximately 9-12 months following initial stimulation , this study recruits subject 9-36 months post CI. 
AUT00063: a K+ channel modulator – preclinical data support the hypothesis
Autifony has generated considerable preclinical data to support the idea that this drug can help improve hearing, including studies in aged rats compared with young rats where the drug enabled the aged rats to detect shorter gaps in background sound. This is important because it has been shown that elderly people’s ability to detect gaps in sound correlates significantly with their performance in a speech-in-noise test (Mazelova et al, 2003).
Perhaps more relevantly for cochlear implant users, in a model of auditory neuropathy in mice, AUT00063 significantly improved the timing of firing and synchronisation of neurons in response to auditory stimuli. Variability of the timings of responses was also reduced. 

AUT00063 is also currently being tested in a clinical trial in the US for Age Related Hearing Loss, where the objective is to help people with mild/moderate hearing loss to improve their perception of speech-in-noise.
A clinical study with AUT00063, called ‘QuicK+fire’ is starting soon

With regulatory approvals recently granted, this clinical trial is planned to start in April 2016, in four clinical trial sites in the UK: London, Manchester, Birmingham and Cambridge.  This is a pilot study which has a crossover design, so each participant will act as their own control. This means that each person joining the clinical trial will receive both drug and placebo in the course of the trial, although neither they nor the person dispensing the drug to them will know at each stage whether they are taking drug or placebo, as the trial is double blinded as well as placebo controlled. There will be around 20 participants in total. Recruitment will be limited to pre-existing patients at participating sites.

AUT00063 is an orally active drug that will be taken during the clinical trial as 4 capsules once daily with food each day continuously for 28 days. There will then be a 2 to 4 week washout period before commencing the second 28-day dosing period with the other medication (drug or placebo), so participants will be involved in the study for around 4 -5 months in total, depending on individual timings.

Clinical end points
In this pioneering pilot study, a variety of clinical endpoints will be investigated, including the following three broad categories of endpoints:
a) Direct stimulation of the auditory nerve via implant

One of the proposed effects of AUT000063 is, via modulation of Kv3.1 channels, to restore the ability of auditory neurons to fire in a fast, sustained, and temporally accurate manner. To provide a direct test of this hypothesis subjects will perform two psychophysical tasks that are likely to rely on fast sustained firing. The tests will involve direct stimulation of one electrode with trains of pulses, bypassing the speech processor. One of these will measure sensitivity to changes in pulse rate, both at low and high overall rates. The other will involve the detection of a gap in a high-rate pulse train.This part of the study requires more specialist equipment and will be carried out in the MRC Cognition & Brain Sciences Unit, Cambridge, for all participants, for whom travel logistics will be organized and paid for, together with an accompanying person if they wish. There will be four visits to Cambridge for each participant spread over the course of the trial.
b) Minimum Speech Test Battery
The Minimum Speech Test Battery (MSTB) was assembled by experts specifically to assess the performance of adults with CI, and this will be used in Autifony’s clinical study.

The battery includes:

· One 20-sentence list of AzBio sentences test presented in quiet

· One 20-sentence list of AzBio sentences test presented in noise.

· One 50-word list of Consonant-Nucleus-Consonant (CNC) words

· One 16-sentence list-pair of the Bamford-Kowal-Bamford Speech-in-Noise (BKB-SIN) test
c) Clinical Assessment of Music Perception (CAMP)
Cochlear Implant users particularly struggle with pitch discrimination, which leads to difficulties understanding tonal languages (e.g. Chinese), detecting emotional content, and appreciating music.  Although this is perhaps not an issue of poor auditory temporal processing, it is possible that AUT00063 could facilitate pitch perception in CI users.  The CAMP is a self-administered, computer-based music test of CI patients licensed by University of Washington. The tests evaluate the ability to perceive differences in pitch, to identify common melodies and the sounds of various musical instruments (timbre).

Conclusion

This ‘QuicK+fire’ clinical study, testing the new development drug AUT00063 as an add-on to cochlear implants, will be the first study of its kind, aiming to improve speech discrimination especially in noisy backgrounds. Autifony has recently obtained the regulatory approvals required, and plans to start recruitment in London, Manchester, Birmingham and Cambridge in April 2016. 

