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Newborn Screening

Congential Hearing Loss is one of the most common 
conditions identified via Newborn Screening
Above 2 to 3 out of every 100 children in the US are 
born with a detectable level of hearing loss in one or both 
ears (CDC and NIDCD).  Many times more are carriers of 
recessive deafness genes.  
A genetic etiology is suspected in two thirds of these 
patients.



Newborn Screening

Joint Committee on Infant Hearing Loss Position 
Statement, 2007
No later than age 1 month, all infants screened
No later than age 3 months, all infants not passing 
screen have a comprehensive evaluation
No later than 6 months of age, all infants with 
confirmed hearing loss receive appropriate 
intervention



Options for Babies with a Positive Screening Result

 Follow up diagnostic test options for patients who have 
screened positive include [1,2]: 
 Serological tests for the presence of rubella and CMV viruses 
 High resolution computer tomography (CT) or magnetic resonance 

imaging (MRI) to check for gross abnormalities in the formation of the 
sensory organs and the cochleaS

 Special tests, such as electrocardiogram (EKG) tests can be performed to 
check for Long QT interval, and kidney and urine tests can be carried out 
to check for branchio-oto-renal syndrome. 

 Genetic tests for a single gene, such as connexin26 (Cx26), Cx30 and 
mitochondria DNA are offered in many medical centers.  The percentage 
of deafness patients who are offered these limited tests are estimated at 
about 24% [3] to 50% [4].  
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Why Genetic Testing?

Infant hearing screening has a high false-positive rate: 
after repeated tests, referral rate is more than 0.8%, 
whereas the true rate of genetic hearing impairment is 
estimated to be about 0.1% [1].
Both the Joint Committee on Infant Hearing (JCIH, 
2007) and the American College of Medical Genetics 
(ACMG, 2002) recommend genetic testing.
Timed identification and early pre-lingual intervention
Prevention of deafness caused by antibiotic usage 
(mitochondria mutations)
Pre-onset intervention for patients positive for a 
spectrum of Usher genes 
1. Smith, R.J., Bale, J.F., Jr., and White, K.R. (2005). Sensorineural hearing loss in children. Lancet 365, 879-890.



Why Next Generation Sequencing (NGS)?

Thousands of mutations in more than 100 genes (~half a 
million total bps to cover) can cause hearing loss: Next 
Generation Sequencing is unlimited in the number of 

variants and genes tested

Accurate- Direct sequencing, not indirect chip-based methods
Efficient- Can test all relevant genes in one test
Flexible- Tailored to the need of the tests and the test does not 

have to be re-designed as new variants are discovered in 
these deafness genes.

Traditional one-gene=one-test cannot meet the efficacy 
or overcome the cost burden of using deafness genetic 
tests as a follow up for the newborn hearing screening 
tests.  



Otogenetics Deafness Panel  Test

 Allows the sequencing of 129 deafness genes (DA3 
version, including the entire mitochondria genome) 
in a single test. 

 Minimally-invasive sample collection
 High throughput and secure report platform makes it 

possible for physicians and genetic counselors to 
translate the test results to the patients or the 
families of patients efficiently  



Minimally-invasive sample collection

 Only small amount of DNA required for testing all 
129 deafness genes, compatible with following 
collection methods: 
 Dried blood spots 

 Already commonly used for Newborn Screens
 Oral Swab
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Otogenetics system: Advanced Tracking, 
Automation & Complete Platforms, managed by a 

CLIA-grade LIMS system

 Next generation sequencing

• HiSeq2500s – Illumina

• MiSeq - Illumina

 Quantitation

• Agilent Bioanalyzer 2100

• Agilent TapeStation

• Nanodrop

• PerkinElmer LabChip GX

 PCR Thermocyclers System

• Agilent Mx3005P Realtime PCR 
System

• BioRad Fast Realtime PCR System

• PCR Thermocyclers (MJ/BioRad)

 Automation system

• Beckman FX liquid handling 
robot

• Beckman Bio-Mek 2000 robot

 Storage

• Freezers: -80C; -20C

 Other Instruments/Systems

• Refrogerated Centrifuges

• Bioruptor

• Covaris

• NGS LIMS

• Barcode printer/scanner 

 Shared/Partner access to:

 Sanger Sequencing

 Partnership in customized data 
analysis pipelines



Who are good candidates for testing?

 Newborns who fail the mandatory newborn hearing 
screen at the hospitals, patients may also be 
included

 Congenitally deaf patients and their relatives
 Patients with a need for ototoxic aminoglycoside 

antibiotics with reasons to suspect they may carry 
aminoglycoside-sensitive mutations in mitochondria 
genes 

 Family members who want to determine whether 
they are carriers of hearing loss mutation(s)



Otogenetics Deafness Panel  Test Results

 Tests have been ordered for more than 2000 
patients world-wide so far, and causal genetic 
variants were identified in >50% of the sporadic 
deafness patients. 

 For confirmed congenital hearing loss cases, causal 
gene mutations were diagnosed in the majority of 
the cases



Otogenetics Deafness Panel Report



Otogenetics Deafness Panel Report



Otogenetics Deafness Panel Report: Case 1I



Conclusions

 The Otogenetics Deafness Gene Panel allows the 
sequencing of 129 deafness genes in a single test. 

 The high throughput and secure report platform makes it 
possible for physicians and genetic counselors to 
translate the test results efficiently to the patients or the 
families of patients

 This Genetic Screening Panel can improve:
 With an accurate diagnosis of underlying molecular 

pathology mechanism, better timed identification to 
facilitate early pre-lingual intervention is possible

 Prevention of deafness caused by antibiotic usages
 Pre-onset intervention for Usher patients
 Early identification of syndromic deafness
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