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Newborn Hearing Loss and Newborn Hearing Screening

Su-Kyoung Park
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The incidence of bilateral profound hearing loss of newborns is 1 to 2 per 1,000 newborns.
It is higher in infants with risk factors for hearing loss. Congenital hearing loss can cause
many problems in language, learning, speech development and educational and occupa-
tional performance. Most developed countries have conducted the Universal Newborn
Hearing Screening (UNHS) with automated otoacoustic emissions (AOAE) or automated
auditory brainstem response (AABR). UNHS reduced the average age of identification of
permanent hearing loss in infants 6 months or less after birth. This early identification and
intervention of hearing loss with amplification and speech therapy optimizes communica-
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tion during the early critical period of language acquisition and can improve language

outcomes in children between 2 and 5 years of age. The aims of this paper are to explain
the incidence of newborn hearing loss, the importance of early detection of hearing loss

and intervention and newborn hearing screening methods.
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tic Emissions; Evoked Potentials, Auditory, Brain Stem
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Table 1. Characteristics of newborn hearing screening system

Automated auditory Automated otoacoustic
brainstem response emissions
Screening result Pass or refer Pass or refer
Sensitivity 96% 50-100%
Specificity 98% 13-91%
Age for test 34 weeks gestation-6 All age
months after birth
Cost High Low
Time for test About 20 minutes About 10 minutes
Referral rate 7-8% 4%
Lesion side Retrocochlear lesion Cochlear lesion
Result of auditory Refer Pass (False negative
neuropathy result)
Proper subject fortest ~ \Well baby or Intensive care ~ Well baby
unit baby
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Well baby Newborn hearing screening protocol

C Well baby in the newborn nursery unit )

1 step or 2 step protocol
@ 1 step: AOAE > (A)OAE or
AABR >

@ 2 step: (A)JOAE > AABR

y l

Both pass Unilateral or Both refer Fail in the
in the AABR in the AABR or/and (A)OAE screening test
or/and (A)OAE
Hearing is intact at the
testing time

Is there any risk factor of hearing No
loss?

Yes l @ AABR: automated
auditory brainstem
response,
(@ AOAE: automated
otoacoustic emissions,

Reserve NHS test in
the outpatient clinics

Transfer Otolaryngology clinics for checking
correct hearing threshold

Regular Otolaryngology department follow up
for hearing test

Fig. 1. Well baby newborn hearing screening protocol of newborn
nursery unit.
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NICU babies

@ NICU admission for more than 5 days

@ Unilateral or bilateral external ear anomaly or diagnasis of meningitis in the NICU
or baby with meningitis or recovery state from meningitis

(3 Re-admission due to hearing loss risk factors within 1 month after birth

AABR based protocol
@ AABR - AABR
@ AABR and AOAE

v !

Both pass in the Unilateral or Both refer Fail in the
AABR and/or (A)OAE In the AABR screening test

Hearing is intact at the Transfer Otolaryngology clinics for checking
testing time correct hearing threshold

Reserve NHS test
in the outpatient
clinics

AABR: automated auditory
brainstem response
AOAE: automated

otoacoustic emissions,
Regular Otolaryngology department follow up for NHS: Newborn hearing

hearing test screening

Fig. 2. Neonatal intensive care unit (NICU) newborn hearing screen-
ing protocol.
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Newborn in the outpatient clinics

@ fail or cannot perform newborn hearing screening within admission period

—~—

\ @ naw diagnaosis or recovery ctate of meningitis or hearing loss rick factore after

both pass results in the 1t newborn hearing screening

Yes Is there hearing loss risk
factors?
No J,
Yes Did the baby have
performed newborn hearing
screening before?
AABR: automated
No auditory brainstem
response
AOAE: automated

otoacoustic
emissions,

AABR based
protocol ) C Well Baby Proptocol >

Fig. 3. Newborn hearing screening protocol in the outpatient clinics.
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Table 2. Risk factors associated with permanent hearing loss in childhood

Su-Kyoung Park * Newborn Hearing Loss and Newborn Hearing Screening

Family history of permanent childhood hearing loss
Neonatal intensive care of more than 5 days

Syndrome known to include a sensorineural or conductive hearing loss or Eustachian tube dysfunction

Exposure to ototoxic medications such as gentamycin and tobramycin or loop diuretics (furosemide)

Craniofacial anomalies, including those that involve pinna, ear canal, ear tags, ear pits, and temporal bone anomalies

Culture-positive postnatal infections associated with sensorineural hearing loss including bacterial or viral meningitis (especially herpes viruses and varicella)

In utero infections such as cytomegalovirus, herpes, rubella, syphilis, and toxoplasmosis

Heperbilirubinemia at a serum level requiring exchange transfusion

Persistent pulmonary hypertension of newborn associated with mechanical ventilation, and Conditions requiring the use of extracorporal membrane oxygenation
Syndromes associated with progressive or late-onset hearing loss such as neurofibromatosis, osteopetrosis, and Usher syndrome
Neurodegenerative disorders, such as Hunter syndrome, or sensory motor neuropathies, such as Friedreich’s ataxia and Charcot-Marie-Tooth disease

Head trauma, especially basal skull or temporal bone fracture that requires hospitalization

Chemotherapy
Recurrent or persistent otitis media with effusion for at least 3 months
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