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Introduction

OTOF Gene Defects

●OTOF gene→ otoferlin protein→ regulates synaptic transmission between sensory 
inner hair cells and the cochlear nerve.

●Biallelic pathogenic variants in OTOF account for 1 to 3% of cases of congenital 
genetic deafness.

●Children with pathogenic variants in OTOF are born with profound deafness, and 
their hearing does not spontaneously improve

●Management: lifelong use of cochlear implants.

DB-OTO Gene Therapy for OTOF-Mediated Deafness



A dual adeno-associated virus 1 (AAV1) vector carrying the human OTOF transgene was 
developed that contains a Myo15 promoter to drive the specific expression of otoferlin in the 
sensory inner hair cells of the cochlea.



CHORD Trial

Study Overview
●Open-label, single-arm Phase 1-2 clinical 

trial

DB-OTO Gene Therapy for OTOF-Mediated Deafness

Dosing Regimen

7.2×10^12
Vector genomes per ear

240 μL
Administration volume

Surgical Delivery Method

● Single Intracochlear Infusion
● Round Window Membrane Delivery

Using mastoidectomy and facial recess 
approach

● Pressure Management
Lateral semicircular canal windowing to 
prevent excessive pressure

Study Design & Methods

Part A: Single Ear Treatment
→ One ear: DB-OTO
→ Contralateral ear: cochlear implant or 
no treatment

Part B: Bilateral Treatment
→ Both ears: DB-OTO



• Infused at a fixed rate with a syringe pump
• repaired with muscle or fascia

• egress perilymph and lower the pressure
• repaired with autologous grafts 



• α-amino-3-hydroxy-5-methyl-4 isoxazolepropionic acid 
receptor

• AP alkaline phosphatase recombinogenic region
• mRNA messenger RNA 
• SA splice acceptor site 
• SD splice donor site



Methods

Participant Selection

Inclusion Criteria

Exclusion Criteria

● Previous gene therapy
● Cochlear implant in treatment ear

● One participant was excluded because of an 
inability to complete behavioral testing . 

● Twelve participants between 10 months 
and 16 years of age who had OTOF variants 
and profound deafness 

● Age < 18 years, Biallelic OTOF variants
● Severe deafness (HT >90 dB HL)
● Treatment ear with intact outer hair cell 

function

End Points

● Primary efficacy endpoint
⮚ Week 24: Behavioral pure-tone 

audiometry (PTA) ≤ 70 dB HL 
⮚ Lower thresholds→ better 

hearing
higher thresholds→ inability to 
detect loud sounds. 

● Key secondary end point
⮚ Week 24: Auditory brain stem 

response ≤ 90 dB normalized 
hearing level (nHL) 



Method

End Points

● Other key secondary endpoints 
measured
⮚ Week 24: average PTA ≤45 dB
⮚ Week 24: average PTA ≤25 dB 

●Additional secondary endpoints: 
Speech perception 

⮚ Early Speech Perception test
⮚ Global Impression Scales

● Exploratory endpoints (Week 48)
⮚ Auditory 
⮚ Language assessments

Example: Auditory Skills Checklist













https://successforkidswithhearingloss.com/wp-content/uploads/2011/12/Auditory-Skills-Checklist-Cincinatti-Childrens-Hosp.pdf



Method

Tests for Speech Perception 
Early Speech Perception (ESP)

● For children ≥2 years
● Child listens to standardized speech 

stimuli and selects the 
corresponding toy or image from a 
standardized closed set 

● mono-, di-, and tri-syllabic words
● Higher score indicating better 

pattern or word recognition

Global Impression Scales
● Reported by clinicians and parents 

or caregivers
● Single-item questionnaires used to 

evaluate the severity of and 
changes in specific skill domains

● severity of speech perception 
ability: 
“none”, “mild, moderate”, 
“severe”, and “very severe”

● change in speech perception ability: 
“very much worse” to “very much 
improved”











Primary Endpoint Results

Definition
Primary endpoint: Achieving a PTA 
average threshold ≤70 dB HL
Main Results
• 9 of 12 participants (75%) met the 

primary endpoint at week 24.
Breakdown by Ear Treated
• Participants treated in one ear:

• 6/9 treated ears met the primary 
endpoint.

• 0/9 untreated ears met the 
endpoint.

• Participants treated in both ears:
• All 3 participants met the primary 

endpoint.

DB-OTO Gene Therapy for OTOF-Mediated Deafness

Additional Hearing Improvement 
Milestones
• 6 participants achieved soft-speech 

sensitivity (≤45 dB HL).
• 3 participants achieved normal hearing 

(≤25 dB HL) by week 24.
Participants Not Meeting the Primary 
Endpoint
• Participant 3: No improvement.
• Participants 2 and 7: Did not meet the 

threshold but still showed 
improvement from baseline.





• Two participants were 16 years old at the time of treatment, 
both had improvements in hearing in the DB-OTO–treated ear



• Eight participants were followed up for more than 24 weeks 
(up to 72 weeks) 

• The hearing in all 8 remained stable or continued to improve 
during this interval



Week 24
• Auditory brain-stem response at or below 90 dB nHL was found in 9 of the 12 participants 

(75%)
• Participants who received treatment in one ear: 7/9
• Untreated ears: 0/9. 
• Treatment in both ears : 2/3

At baseline, neural responses at a threshold above 
90 dB nHL were absent in all participants



Speech Perception

Speech Perception Improvements

General Findings
• Speech development assessed through 

parental/clinician reports and formal 
tests when appropriate.

• Four participants reached ≥48 weeks 
of follow-up.
• Participant 3: No response; 

received cochlear implant at 36 
weeks → excluded from further 
speech assessment.
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Participant with Gene Therapy Only (No 

Contralateral Implant)

Participant 4
• Received DB-OTO in one ear at 28 months 

old.
• Week 48:

• Parents: “Very much improvement”
• Clinicians: “Much improvement”

• Behavioral testing not completed; however:
• Auditory Skills Checklist:

• Baseline: 8%
• Week 48: 60%



Secondary Outcomes and Speech Perception

Participants with Gene Therapy + Contralateral Cochlear Implant

Participant 1
• Treated at 10 months old with DB-OTO; 

cochlear implant in the other ear.
• Week 24: Normal hearing (18.75 dB HL)
• Week 72:

• “Much improvement” on Global 
Impression Scale

• Early Speech Perception test (CI off):
• 100% accuracy: two-syllable words
• 50% accuracy: single-syllable words

• Week 96:
• 100% accuracy: two-syllable words
• 70% accuracy: single-syllable words
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Participant 2
• Treated at 4 years old; DB-OTO in one ear 

and cochlear implant in the other.
• Baseline: No spoken or sign language
• Week 48: “Minimal improvement”
• Week 72 (CI off):

• 100% accuracy: syllable-pattern 
discrimination

• 50% accuracy: two-syllable words (no 
visual cues)



Safety Profile and Adverse Events

Adverse effect

● 67 adverse events recorded

● Adverse Events Distribution

Related to  surgical 

delivery of DB-OTO 

(17 events)

Not related to surgery (50 

events)

Adverse Events Details

• Many of the adverse events were related to 

the surgical approach

• All remaining adverse events during or after 

treatment were transient. 

Serious Adverse Events

● Mastoiditis: Grade 3, related to 

untreated contralateral ear

● Walking Instability: Grade 3, after 

varicella vaccination

Resolved without sequelaeDB-OTO Gene Therapy for OTOF-Mediated Deafness 8 / 9





Discussion

Results

• By 24 weeks, several participants improved from not hearing a lawn mower to 
detecting whispers.

• Indicates intact cochlear structures suitable for gene therapy.
• Benefits observed in participants up to 16 years old, not only young children.
• Hearing improvement occurred across all clinically assessed frequencies (0.125–8 

kHz).
• DB-OTO supported speech and language development:

⮚ Of 4 children followed ≥48 weeks, 3 showed progress in speech perception and 
language acquisition.

⮚ One participant gained distant sound detection, which is difficult for cochlear 
implant users.
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Discussion

Long-term Follow-up Study

• In 8 participants followed >24 weeks, improvements persisted.
• Two participants showed mild decline in high-frequency hearing, without affecting 

speech perception.
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Non-Responder Case (Participant 3)

• One participant showed no response; cause remains unclear.
• Surgery was uncomplicated; however, this participant had a low immune response 

to AAV1, suggesting insufficient vector delivery.
• Later received a cochlear implant with improvement → DB-OTO does not interfere 

with future implantation.



Discussion

Limitation

• Small size and its limited duration
• Limited follow-up duration.
• Study converted mid-course to a 

registrational trial → some endpoints 
were not prespecified.

Broad Treatment Potential

• DB-OTO gene therapy shows promise for 
treating other forms of congenital deafness 
caused by mutations in genes expressed in 
inner ear hair cells.

Conclusion & Future Development

• Results support continued development 
of DB-OTO for congenital deafness due to 
OTOF variants.

• Ongoing study will assess outcomes for 5 
years after treatment.

• Whether similar gene-addition strategies 
can treat other forms of deafness 
remains unknown.

DB-OTO Gene Therapy for OTOF-Mediated Deafness 9 / 9


