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AABR
 Advantages

 Can detect neural as well as more peripheral 
hearing losses.

 Highest sensitivity and specificity as compared to OAEs 
alone or a 2-part screening. (Brashears, et al. 2013)

 Not as sensitive to middle ear effusion as OAEs
 Disadvantages

 Requires more training, time & money than OAE alone
 Sensitive to electrical, as well as to patient noise & probe 

fit



OAE
 Advantages

 Can be quicker and less expensive that AABR
 Highly sensitive to sensory hearing loss
 (Sensitive to middle ear effusion)

 Disadvantages
 Sensitivity to middle ear effusion 

reduces specificity to SNHL.
 When used alone, will systematically miss 5-15% of 

permanent hearing loss – Auditory Neuropathy Spectrum 
Disorder (ANSD)



Maximizing the Power of Newborn 
Hearing Screening 2013 Study
 375 babies screened between the ages of 1 day and 214 days 
 (M = 48.2 days)
 Inpatient (47.5%) / outpatient (52.5%) 

 28.5% referred on at least one ear, one test 
 15% of the babies who referred were lost to us for follow-up
 27.1% of babies who did not pass their initial screen were diagnosed with a hearing 

loss:
 Conductive hearing loss = 45%
 Sensorineural hearing loss = 35%
 Mixed hearing loss = 10%
 Auditory Neuropathy Spectrum Disorder (ANSD) = 7%
 Deceased = 3%

 Of the ears with an abnormal tympanogram, 68% still passed AABR.
 Less than 2% of ears with a flat tympanogram passed OAE 

(Brashears, et al., 2013)



AABR vs. OAE = AABR + OAE + 
Clinical Decision Making

 AABR: Sensitivity = 92% / Specificity = 93% (Brashears et al., 2013)

 OAE: Approximate Sensitivity of 70% / Specificity of 
60% (Brashears et al., 2013; Bhatt&Chhangte, 2015)

 AABR + OAE: Sensitivity = 98% / Specificity = 57% 
(Brashears et al., 2013). 

 OAE: Sensitivity = 80% / Specificity = 40% for OME. 
(Brashears et al., 2013)

To  
SNHL
&
ANSD

To 
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2-Part Screening Options
 OAE screening followed (if OAE failed) by AABR = 

91.7% sensitivity / 98.5% specificity (Prieve et al, 2013)

 We do NOT recommend AABR followed by OAE as 
this will systematically miss ANSD.

 We propose a simultaneous 2-part re-screen (or 
screen) applied with clinical decision making:
 State DPH uses AABR alone and the PASS criteria for the Delaware 

EHDI program.
 Specificity can be increased by clinically triaging these babies based 

on their screening result. 
 Pass AABR, fail OAE = Suspicion of otitis media Referral to ENT
 Pass OAE, fail AABR = Suspicion of ANSD



Triaging Flow Chart, newborn 
screening rescreen

Pass both with 
no risk

Pass both with 
class B risk

Pass both 
with class A 

risk

Fail OAE only, 1 
or both ears

Fail AABR 
only, 1 or 
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Fail both, 1 or 
both ears

Diagnostic 
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Manage HLReport to state EHDI program
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ENT @ 5mo

(If bone abnormal)



Delaware Stats: 2013 to Present



Measures Implemented to 
Improve Loss to Follow Up

 Babies are referred for a diagnostic ABR after the 
first failed outpatient screen. NO MORE!

 Regular training of screeners is now mandatory!
 Letters go to families every other week until follow 

up is complete.
 DPH does not follow failed OAEs, but we do!
 Fewer diagnostic ABRs needed within the EHDI program
 Reduced physician habituation to failed NBHS



Benefits of Identifying 
Otitis Media Early

 May improve language / academic outcomes for 10% or 
more of young children.

 Timely treatment of OM can reduce pain, and improve 
sleep in many children.

 Reducing incidence of Amblyaudia
 Auditory Processing Disorders (APD)
 Attention Deficit (Hyperactivity) Disorder (ADHD)
 Specific Language Impairment (SLI)
 Social and Emotional Development



 The prevalence of ANSD is 5-15% of sensorineural 
hearing loss.

 Only half of those diagnosed with ANSD have any 
risk factors for hearing loss!

 The age of diagnosis of ANSD decreased from 34 
months to 5.7 months when ANSD was screened for 
(Kirkim et al., 2008).

 Typical screening result will yield a refer on AABR. 
OAEs may pass or be partially present.

 Outer hair cells may degrade over time, so don’t 
ignore an initial OAE pass result!

ANSD – Prevalence and Screening 
Implications



Auditory Neuropathy Spectrum 
Disorder (ANSD) - A Closer Look

 Diagnostic ABR is absent or severely abnormal at high levels, 
but cochlear michrophonic (CM) present.

 An absent ABR does NOT necessarily represent deafness.
 A Cortical Auditory Evoked Potential (CAEP, aka. N1-P2-N2) 

obtained in addition to the ABR can help confirm the 
diagnoses & better determine the severity of the condition.
 ANSD is a disorder of timing. 
 Cortical evaluations are obtained at much slower rates - 1/sec.
 The CAEP does not require as much neural synchrony to generate a 

response.
 We use the CAEP to a /da/ stimulus to estimate hearing level

for a speech awareness threshold.



CM and the Click ABR

Cochlear Microphonic

Wave I

Neural Response

Wave II Wave III

Wave IV

Wave V

Rarefaction
Condensation



Which is it?
CM or ABR??



The Long Lost Cochlear 
Microphonic Revealed

1 condensation

1 rarefaction polarity 
click

NO neural response



Collection Parameters –
Capturing the CM

 Two condensation and two rarefaction clicks at a high intensity (80 
dBnHL). 
 If absent at 80 dBnHL, go up to equipment limits. (eg. 99 dBnHL)
 Alternating split can save time and allow you to see con, rare and 

alternating.
 Comparing con, rare and alternating can separate the CM from ABR.

 The CM is polarity sensitive. The ABR is essentially not.
 The ABR is rate sensitive, the CM is not.
 ABR latency and amplitude change with intensity,

while only CM amplitude is affected by intensity. 



Differentiate the CM from Stimulus 
Artifact - Clamp the tube

Clamp the tube to 
separate stimulus 
artifact from the 
CM.

Clinical NOTE –
 This patient has a robust 

CM but no neural thresholds 
better than 80 dbnHL.

 This atypical presentation 
of ANSD still falls along the 
SPECTRUM.



AN is a Disorder of Timing
Slow the Rate

CM
ABR improves with
Increased amplitude

ABR improves for some 
even more with a 
reduction in stimulus rate. 



Late Onset Hearing Loss
CLASS A RISK FACTORS (JCIH, 2007)
Infections (CMV, herpes, rubella, syphilis, 

toxoplasmosis)
Head malformations including those of the ear 

or temporal bone
Diagnosis of any syndrome by attending 

physician
Head trauma or temporal bone fracture
Confirmed bacterial or viral meningitis
Hyperbillirubinemia requiring blood transfusion
ECMO assisted ventilation
Chemotherapy or ototoxic exposure

CLASS B RISK FACTORS
Family history of permanent hearing loss in 

childhood
NICU stay longer than 5 days and/or ECMO
Physical findings such as white forelock, 

abnormal head size, etc...
Mycin or loop diuretics
Confirmed infection such as herpes or  varicella
Diagnosis of any neurological problem by 

attending physician
Mechanical ventilation

RECOMMENDATIONS: 
•Class A - Diagnostic evaluation every 3 months for up to 2 years
• Class B - Behavioral hearing evaluation (to include OAEs and 

MEMR if possible) or ABR at 9 months of age



Further Considerations
 Every screening, re-screening and diagnostic facility should consider 

 1-3-6 benchmarks for timely diagnosis
 The needs of their patients and community
 The goals and needs of their state EHDI Program
 The goals, limitations and strength of their own program

We propose a two-part re-screening protocol with AABR used as the 
primary criteria for identifying permanent hearing loss.
 To better triage patients with a middle ear effusion or who are prone 

to middle ear dysfunction at birth.
 To differentially diagnose ANSD early on
 To keep strain on the state EHDI program low and manageable 

without missing a critical “diagnostic” opportunity.
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