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Introduction

Although the audiogram is the cornerstone of clinical hearing assessment, individuals with
similar hearing thresholds often differ in their performance on suprathreshold listening
tasks. This variation is likely related to underlying differences in cochlear pathologies that
affect neural coding of sound but are hidden from the audiogram, such as cochlear
synaptopathy [1], auditory nerve damage [2], and inner-hair-cell dysfunction [3].
Physiological biomarkers have been suggested to identify these hidden pathologies in
listeners with normal hearing thresholds, but diagnhosis becomes more complicated when
outer-hair-cell loss is co-occurring. Given the multi-factorial nature of sensorineural hearing
loss, we aim to identify subtypes of Complex SNHL based on a battery of biomarkers.
Improved diagnostic precision is critical for personalizing hearing loss interventions,
including emerging pharmaceutical treatments.

In this study, we assessed whether our battery of physiological biomarkers predicted
individual speech-in-noise outcomes. These data, combined with our coordinated
experiments In chinchillas with known cochlear pathologies, test the hypothesis that
variations in the health of the periphery contribute to individual variation in suprathreshold
listening.
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Cross-Species Biomarkers

Chinchillas were exposed to either noise or an ototoxic drug to create specific cochlear
pathologies. Two exposures (CA, TTS) result in little to no change in hearing thresholds,
while the other exposures elevate thresholds (PTS, GE).
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Predicting Speech-in-Noise
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Developing Biomarker Profiles
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Conclusions

 The classical view of SNHL is that broadened tuning related to OHC dysfunction is the
major contributor to speech-in-noise deficits, but differences between individuals with
similar audiograms are highlighted by measures other than those that directly reflect
OHC function (OAES).

 Expanding the clinical test battery has potential to improve clinical decision making and
prepares clinicians to individualize treatment and identify candidates for new
therapeutics that target specific mechanisms of hearing loss.

Future Directions

Additional data collection and analyses

* Our statistical analyses perform better with more data, so data collection is ongoing.
These biomarkers used in this study show promise and warrant future analysis to
optimize useful individual and combinations of metrics.

Predicting pathology

* Cochlear histology on exposed chinchillas will provide additional insight to assist with
prediction of cochlear pathologies in humans.

Correlations with hearing loss etiology and self-report of hearing ability

* Human participants each completed questionnaires regarding noise exposure history,
hearing health history, and subjective report of hearing ability (e.g. SSQ)
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