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Introduction and
Background

The goal of early hearing
detection and intervention
(EHDI) is to maximize linguistic
competence and literacy
development for children who are
deaf or hard of hearing. Without
appropriate opportunities to
learn language, these children will
fall behind their hearing peers

in communication, cognition,
reading, and social-emotional
development.

(Joint Committee on Infant Hearing,
2007 Position Statement)







Introduction

Lakshmy Rajagopalan, M.D., J.D.

Permanent congenital hearing
loss occurs in 1to 3 per 1,000 live
births. It is the most prevalent
condition among all the disorders
screened for in the newborn
period. Hearing loss can be
associated with risk factors such
as craniofacial abnormalities,
congenital infections with
cytomegalovirus; however, about
half of children with hearing
impairment have no identifiable
risk factors.

In the past, infants with moderate
to severe hearing loss were not
diagnosed until well beyond the
newborn period, and diagnosis
for those with mild or unilateral
hearing loss may not even

have occurred until school

age; however, this has changed
with the implementation of
Early Hearing Detection and
Intervention (EHDI) programs
all across the country. These
programs have been endorsed
by multiple groups including
American Academy of Pediatrics
(AAP), Joint Committee on
Infant Hearing (JCIH), National
Institute on Deafness and other
Communicative Disorders
(NIDCD), and the Centers for
Disease Control and Prevention
(CDO).

EHDI programs have not only
shown the feasibility of screening
all the newborns but also the
benefits of early identification
and intervention. Infants who
are diagnosed with hearing loss
and provided with appropriate
intervention before 6 months
of age perform as much as 20-
40 percentile points higher

on school-related measures
(vocabulary, intelligibility,
articulation, social adjustment,

and behavior) than infants who
are not given this opportunity.

In Texas, 2 neonates are born
every day with hearing loss. Texas
established its Early Hearing
Detection and Intervention
program (TEHDI) in 1999,
following the passage of House
Bill 714. The law requires qualified
birth facilities offer newborn
hearing screening to all families
of newborns during the birth
admission. The 1-3-6 goals of
TEHDI include hearing screening
of all newborns before discharge
from the hospital, audiologic
and medical evaluation in those
that do not pass the second
screening before 3 months of
age, appropriate intervention

of the infants who are found to
be hearing impaired before 6
months of age, and continued
monitoring for late onset hearing
loss in the pediatric population.
All of this care must be provided
in a culturally sensitive, family-
centered medical home.

Though Texas does a stellar

job screening 97-98% of all its
newborns, it appears not all
infants are receiving the necessary
diagnostic evaluation and the
appropriate intervention. Statistics
from the Texas Department of
State Health Services (DSHS)
reveal that 40-50% of infants
who undergo hearing screening
appear to be ‘lost to follow-

up’ in the TEHDI continuum,

and state records show only a
fraction of infants with hearing
impairment are identified and
receive timely, appropriate early
intervention services. In response,
the Texas Deaf and Hard of
Hearing Leadership Council was
established in November 2006.
The Council has been charged

to help improve the outcomes

of infants, toddlers, and families,
as outlined in the 2005-2006

11

Comprehensive Statewide Plan for
Educational Services for Students
who are Deaf and Hard of Hearing.

Medical homes are central to the
success of the Texas Early Hearing
Detection and Intervention
(TEHDI) program. As physicians
taking care of children in Texas,
we have both the power and the
responsibility to adhere to the
principles of the TEHDI program
for each one of our pediatric
patients, in a family-centered,
culturally sensitive environment.
This resource guide was created
to help us fulfill these goals laid
out by the TEHDI program. Let us
strive to achieve the TEHDI goals
for all the children in Texas, so
that they have the opportunity to
reach their full potentials.

All infants for whom
the family has
significant concerns
regarding hearing or
communication should
be promptly referred
for an audiological
and speech-language

assessment.

(Joint Committee on Infant Hearing,

2007 Position Statement)

Lakshmy Rajagopalan M.D., J.D.

Texas AAP Chapter Champion Member, AAP
EHDI Task Force Member, Texas Deaf and Hard of
Hearing Leadership Council | August 12, 2008



A Parent’s Perspective:

Lisa Crawford, Texas Chapter of Hands and Voices

| am the parent of a daughter with a profound hearing loss. She is eleven
years old now, but | vividly remember the day we were told she had a
hearing loss. | was quite literally in shock and remember the helpless
feeling of not knowing what to do next. My first thought was to turn to
the medical professionals that surrounded me, but my husband and |
soon discovered that although professionals were typically helpful, we
were at the beginning of a solo journey. Now this all may sound a bit
depressing, but in fact it is not. | learned that my child and my family
were unigue and no matter what a professional knew about hearing loss,
there was always something they didn’t know about us. It was our job as
parents to navigate the information, work closely with the professionals in
my daughter’s life, and ultimately make the best choices for our family.

Looking back, one of the greatest gifts we received was from our
daughter’s pediatrician. Newborn hearing screening was not in place
when she was born so we had no idea she had a hearing loss. | started
to suspect something when she was about 7 months old. The gift our
doctor gave us was that he listened to me. | called him and told him my
suspicion, and he immediately referred my daughter for ABR (Auditory
Brainstem Response) testing. He didn’t negate my experience or tell
me it was a phase—he trusted my parental instincts, and that allowed
us to get her diagnosed quickly during a very critical time of language
development. | will always be grateful to him for his response.

His support did not end there. When | visited him after the testing, he
asked me if | had made connections with my school district and found
services, etc... | informed him that | had. | believe | even surprised him

a bit by telling him about a few programs he did not know about. How,
may you ask, was that supportive? He didn’t pretend to know more than
he did. Hearing loss is a low-incidence disability, and many doctors will
never encounter it, especially in an infant. | would much rather have a
doctor be willing to learn with me than one who pretends to know more
than they actually do. | have heard stories from other parents who had
doctors lead them in a particular direction that ultimately was not a
good choice for them. My doctor did not try to lead us, but rather joined
our journey for a short time and gave us the encouragement to move on
to the next phase, more confident and informed than when we began.

Lisa Crawford, Parent

Co-Founder Texas Chapter Hands and Voices

1.2

Families should

be made aware of

all communication
options and available
hearing technologies
(presented in an
unbiased manner).
Informed family choice
and desired outcome
guide the decision-

making process.

(Joint Committee on Infant Hearing,
2007 Position Statement)



Facts

Hearing loss is one of the most
common congenital anomalies
occurring in approximately
12,000 children each year or 3 of
every 1,000 births. This means
33 babies are born in the United
States every day with permanent
hearing loss.

(Universal Newborn Hearing Screening, National
Center for Hearing Association and Management,
Utah State University, retrieved June 30, 2008,

www.infanthearing.org)

50% of infants born with hearing
loss have no known risk factors.
(De Michele, Anne, Roger, Ruth; Newborn Hear-
ing Screening, retrieved June 30, 2008,

www.emedicine.com)

Without universal screening by 1
month, the average age at which
hearing loss is identified is 2 to

3 years old. Earlier identification
means improvements in

speech and language and all
developmental outcomes.

(Center for Disease Control and Prevention, retrieved
November 11, 2009, www.cdc.gov/ncbddd/ehdi)

When hearing loss is not identified
early, children are typically unable
to develop speech, language,
cognitive, and social skills with
their hearing peers. This prevents
them from developing the
foundation skills required to be
successful in school.

(Universal Newborn Hearing Screening, National
Center for Hearing Association and Management,
Utah State University, retrieved June 30, 2008,

www.infanthearing.org)

Children with hearing loss who
receive early intervention before 6
months of age are 1-2 years ahead
of their later identified peers in
language, cognitive, and social
skills by the time they are in first
grade.

(Universal Newborn Hearing Screening, National
Center for Hearing Association and Management,
Utah State University, retrieved June 30, 2008,

www.infanthearing.org)

Infants with hearing loss can

be fitted and benefit from
amplification before they are 1
month of age.

(De Michele, Anne, Roger, Ruth; Newborn Hearing
Screening, retrieved June 30, 2008,

www.emedicence.com.ent/fulltopic/topics 576.htm)

Children with a unilateral or

mild hearing loss that remains
undetected are more likely to

be held back one grade than a
matched group of children with
normal hearing.

(Universal Newborn Hearing Screening, National
Center for Hearing Association and Management,
Utah State University, retrieved June 30, 2008,

www.infanthearing.org)

Often parents think they can
identify a hearing loss in their
infant; however, children can
compensate for a hearing loss
using visual cues, such as parental
expressions and reactions.
Without hearing screening, a
child’s hearing loss is likely to go
undetected until he/sheis2to 3
years of age.

(De Michele, Anne, Roger, Ruth; Newborn Hearing
Screening, retrieved June 30, 2008,
http://emedicine.medscape.com/article/836646-

overview)

1.3

About 3 out of every 1,000 children
in the United States are born deaf
or hard of hearing. Nine out of
every 10 children who are born deaf
are born to parents who can hear.
(National Institute on Deafness and other Communica-
tion Disorders, retrieved June 30, 2008,
www.nidcd.nih.gov/health/statistics/quick.ntm)



The Department of State
Health Services:

Texas Early Hearing Detection and Intervention Program

The mission of the Texas Department of State Health Services (DSHS)
Texas Early Hearing Detection and Intervention (TEHDI) Program is

for all babies born in Texas to receive Newborn Hearing Screening and
appropriate follow-up care. It is essential infants with hearing loss be
identified early and appropriate intervention services be initiated as early
as possible. Without early identification and intervention, children with
hearing loss may experience delays in the development of language,
cognitive, and social skills that may prevent success in academic,
occupational, and personal achievements.

DSHS has modeled much of the TEHDI Program after the US Department
of Health and Human Services Centers for Disease Control and Prevention
(CDCQC) for Early Hearing Detection and Intervention (EHDI). Texas is
pursuing the same goals addressed nationally in the EHDI program.

Each goal set forth has specific program objectives; these objectives

are essential in accomplishing each goal. Each objective in the TEHDI
Program has a quantitative measure (performance indicator) that is used
to track progress toward realizing the program goals.

Goal 1: All newborns will be screened for hearing loss before 1 month of
age, preferably before hospital discharge.

Goal 2: All infants who screen positive will have a diagnostic audiologic
evaluation before 3 months of age.

Goal 3: All infants identified with a hearing loss will begin receiving
appropriate early intervention services before 6 months of age.

Objective: The first three goals are referred to as the 1-3-6 Plan. The
objective of these goals is to provide the earliest possible assessment,
referral, and intervention for newborns.

Goal 4: All infants and children with late onset, progressive, or acquired
hearing loss will be identified at the earliest possible time.

Objective: A comprehensive TEHDI tracking and surveillance system must
go beyond the 1-3-6 Plan. There is a need for the TEHDI system to identify
and track infants and young children who are missed or who do not have an
identified hearing loss at birth. Primary health care providers (PCPs), parents,
and other care providers should refer an infant for screening any time they
suspect a hearing loss. Audiologists who later identify infants and children
with a hearing loss should report such losses to the TEHDI tracking system.

Goal 5: All infants with hearing loss will have a medical home.

Objective: PCPs play a key role in the success of the EHDI program. It is
critical infants and their families have a medical home and that services
be coordinated between the medical home and the EHDI program. PCPs
can help families understand the EHDI process and ensure infants referred
for audiologic evaluation complete that evaluation by 3 months of age.

1.4



Recommended
Protocols

Infants and children with

mild to profound hearing loss
who are identified in the first
months of life and provided
with immediate and appropriate
intervention have significantly
better outcomes than later
identified children in vocabulary
development, receptive and
expressive language, syntax,
speech production, and social
and emotional development.

(Joint Committee on Infant Hearing,
2007 Position Statement)
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Just in Time

Protocols for Primary Care Providers

Before ONE Month—Hearing Screening

e Ensure inpatient or birth admission screening has been completed.

Utilize Provider Access at https://www.provideraccess.tehdi.com to
review the following protocols:

¢ Review results of the initial birth admission screen.

*  When the birth admission screening indicates a referral is required,
ensure outpatient screening is completed by 4 weeks.

¢ Review risk factors for late-onset or progressive hearing loss with
the parent or guardian.

e Screening technologies used for screening should be either
Auditory Brainstem Response (ABR) or Transient or Distortion
Product Otoacoustic Emissions (OAE).

¢ Schedule diagnostic audiological evaluation for all infants who did
not pass the outpatient screen.

e Consider a referral to Early Childhood Intervention (ECI; IDEA
Part C). ECI will accept referrals when a baby has failed the
outpatient screening and provide support to families through the
diagnostic process.

Before THREE Months—Diagnostic Evaluation

¢ Monitor results of the diagnostic evaluation performed by a
pediatric audiologist.
¢ Tests should include a diagnostic ABR and an OAE, if not previously
completed, to verify cochlear involvement.
¢ When a diagnosis is confirmed:
¢ Schedule an ENT and ophthalmology examination.
e Provide referrals for genetics, neurology, and
developmental pediatrics.
e Refer to Early Childhood Intervention (ECI; IDEA Part C)
within 48 hours of diagnosis.
¢ Provide medical clearance for hearing aids, cochlear implants,
and/or therapies if chosen by the family.

Before SIX Months—Early Intervention

¢ Monitor completion of diagnostic processes and medical
specialty referrals.

¢ Monitor pediatric audiology services including ear molds, hearing
aids, information about cochlear implants, and other follow-up.

¢ Review all follow-up results with the family to help them understand
the type and severity of the hearing loss and options for
intervention including communication choices.
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Managing
Hearing Loss

All infants, regardless of the
newborn hearing screening
outcome, should receive ongoing
monitoring for development

of age-appropriate auditory
behaviors and communication
skills. Any infant who
demonstrates delayed auditory
and/or communication skills
development, even if he or

she passed newborn hearing
screening, should receive an
audiological evaluation to rule out
hearing loss.

(Joint Committee on Infant Hearing,
2007 Position Statement)







Risk Factors
For Hearing Loss in Infants, Toddlers, and Children

There are conditions which may occur before birth, during infancy, or in early childhood that may affect a
child’s ability to hear normally. The factors may indicate that a child is at risk for a hearing loss.

e Family history of childhood hearing loss

* Infection during pregnancy (cytomegalovirus, rubella, syphilis, herpes, and toxoplasmosis)
* Craniofacial anomalies including those affecting the pinna and ear canal

 Low birth weight (less than 3.3 lbs.)

* Ototoxic medications

e Bacterial meningitis or other infections known to cause hearing loss

e Apgar scores of O to 4 at one minute or O to 6 at five minutes

e Mechanical ventilation lasting 5 days or longer

*  Symptoms of syndromes known to include hearing loss

* Head trauma associated with loss of consciousness or skull fracture

e Otitus Media with effusion (fluid) for three months or longer

e Parent or caregiver concern regarding hearing, speech, and language or any developmental delay

¢ If none of these conditions are present but there is concern about a child’s hearing, a referral should be
made to an audiologist.

The primary care physician should review every infant’s medical and

family history for the presence of risk indicators that require monitoring

for delayed-onset or progressive hearing loss and should ensure that

an audiological evaluation is completed for children at risk of hearing

loss at least once by 24 to 30 months of age, regardless of the newborn

hearing screening results.

(Joint Committee on Infant Hearing, 2007 Position Statement)
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Congenital Cytomegalovirus (CMV)

Infection & Hearing Loss

Overview of Congenital Cytomegalovirus (CMV) Infection

Congenital CMV infection is the most common intrauterine infection in the United States today. The
incidence of congenital CMV infection varies by geography and the underlying CMV seroprevalence in the
maternal population. Incidence estimates of congenital CMV infection range between 0.2% and 2.2%, with
an estimated 0.5% to 1.0% of all newborns in the United States infected with CMV in the prenatal period.
Interestingly, the incidence of congenital CMV infection is higher in populations where the underlying CMV
seroprevalence or preexisting immunity is higher in the mothers. Whether the increase in congenital CMV
infection in these populations is due to certain exposure factors in the maternal delivery populations or the
racial and ethnic composition of the population or a combination of these factors is not known.

Congenital CMV infection at birth may manifest with symptoms such as generalized petechiae, direct
hyperbilirubinemia, hepatosplenomegaly, purpuric rash, microcephaly, seizures, focal or general neurologic
deficitis, retinitis, and intracranial calcifications. However, 90-95% of infants with congenital CMV infection will
have no clinically apparent symptoms (asymptomatic) at birth. Most congenital CMV infections go unnoticed
in the nursery since the majority of infected newborns will have no clinically apparent disease at birth.

Both symptomatic and asymptomatic infants may later develop sequelae, with more severe and frequent
sequelae occurring in the symptomatic infants. Sequelae following congenital CMV infection include
sensorineural hearing loss (SNHL), retinitis, mental retardation, microcephaly, seizures, and cerebral palsy.

The most common sequelae following congenital CMV infection is SNHL.

Sensorineural Hearing Loss

due to CMV

The association between
congenital cytomegalovirus (CMV)
infection and SNHL has been
known for over four decades,
although the mechanism by

which the virus causes hearing
impairment in some children

and not others is still not fully
understood today. Approximately
30-50% of children with clinically
apparent disease (symptomatic)
and 8-12% of children without
clinically apparent (asymptomatic)
congenital CMV infection will
develop SNHL.

Hearing loss due to congenital
CMV infection does not have a
pathogenomonic audiometric
configuration and is variable in
the severity of loss. Unilateral
and bilateral hearing losses may
occur in children with congenital
CMV infection, with loss varying
from unilateral high frequency

losses (4-8 khz frequencies only)
to profound bilateral losses.
Progression and fluctuation of
hearing loss have been observed
in children with congenital CMV
infection. Complicating the
diagnosis of SNHL in children due
to congenital CMV infection is

the fact that less than half of the
hearing loss due to CMV infection
is present at birth. Other CMV
infected children may go on to
develop late-onset loss during the
preschool and early school years.
Approximately 33 to 50% of SNHL
due to congenital CMV infection is
late-onset loss.

The fact that congenital CMV
infection can only be confirmed in
the newborn period has made it
difficult to estimate the proportion
of SNHL that is attributable to
congenital CMV infection in
childhood populations. A recent
review estimates that congenital
CMV infection accounts for
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approximately 21% of all hearing
loss at birth. Since late-onset
losses may occur following CMV
infection, about 25% of hearing
loss in children by four years of
age is likely CMV-related hearing
loss. These numbers suggest that
CMV is the leading nongenetic
cause of hearing loss in children in
the United States.

Identifying Congenital

CMV Infection

The diagnosis of congenital CMV
infection at birth is usually by the
detection of the virus in urine

or saliva within the first three
weeks of life. The detection of
CMV in saliva or urine can be
readily accomplished in newborns
with congenital CMV infection
because infected infants shed
large amounts of virus. Traditional
virus isolation in tissue culture in
which viral cytopathic effect (CPE)
is detected by light microscopy
has been the standard. In the past



two decades, rapid viral diagnosis
utilizing centrifugation-enhanced
inoculation of the specimen onto
the monolayer of fibroblasts
followed by the detection of CMV
antigens, such as shell vial assay
or the detection of early antigen
fluorescent foci (DEAFF), have
been used with comparable
sensitivity and specificity to

standard viral isolation procedures.

The rapid methods provide results
within 24 hours, compared with
the longer time frame (2-4 weeks)
for tissue culture method. PCR
methods to identify CMV DNA
from dried blood spots, urine

and saliva have been explored in
recent years. Although CMV may
be identified by PCR methods,
the sensitivity and specificity of
these methods have not been
established to date.

References

Children with Hearing Loss
due to CMV

Most children with congenital
CMV infection do not develop
hearing loss; however, it is unclear
which children with congenital
CMV infection will develop
hearing loss, and, among those
who do develop loss, whether
or not the loss will continue to
deteriorate. Approximately 50%
of children with SNHL due to
congenital CMV infection will
have progressive losses. Since
late-onset hearing loss along with
fluctuations and progression of
the loss may occur with CMV-
related hearing losses, children
with congenital CMV infection
should have hearing tests every
six months to monitor possible
changes to their hearing loss.
However, at times when hearing

loss appears to be changing,
audiological evaluations may be
needed every three months to
assess and document the changes
in the hearing status of the child
infected with CMV. In addition,
parents should be encouraged

to observe their child for signs
that his or her hearing may be
changing, i.e., not hearing the dog
barking, turning up the volume of
the television, not wanting to wear
hearing aids when before she did
not mind, etc. Finally, parents and
health-care providers should select
communication methods that
accommodate changing hearing
loss and when considering hearing
aids choose those with the most
flexible gain.

Dahle, A.J., Fowler, K.B., Wright J.R., Boppana S.B., Britt W.J., Pass R.F. (2000). Longitudinal investigation of hearing disorders in children with congenital

cytomegalovirus. Journal of the American Academy of Audiology, 11, 283-290.

Fowler, K.B., Dahle, A.J., Boppana, S.B., Pass, R. F. (1999). Newborn hearing screening: Will children with hearing loss due to congenital cytomegalovirus

infection be missed? Journal of Pediatrics, 135, 60-4.

Fowler, K.B., & Boppana, S.B. (2006). Congenital cytomegalovirus (CMV) infection and hearing deficit. Journal of Clinical Virology, 35(2), 226-231.

Grosse, S.D,, Dollard, S.C., Ross, D.S. (in press). Congenital cytomegalovirus (CMV) infection as a cause of permanent bilateral hearing loss: A quantitative

assessment. Journal of Clinical Virology. Epub ahead of print.

Morton, C.C., & Nance, W.E. (2006). Newborn hearing screening—a silent revolution. New England Journal of Medicine, 354:2151-64.

NOTE: This article was prepared by Karen B. Fowler, DrPH, Department of Pediatrics, University of Alabama at Birmingham. Dr. Fowler can be reached at

kfowler@uab.edu.
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American
Academy of
Pediatrics
EHDI Articles

The following articles are
designed to inform the primary
care provider about monitoring
hearing loss in children.

A child in my practice has been
identified with a permanent
hearing loss. Now what do | do?
Susan Wiley, M.D., FAAP

Beyond Newborn Hearing
Screening (Recognizing the Signs
of Late-Onset Hearing loss in
Infants and Young Children)

Leisha Eiten, MA, CCC-A

Genetics of Early Childhood
Hearing Loss—The Facts
G. Bardley Schafer, M.D.

Pediatric Auditory Neuropathy/
Dys-synchrony

Ryan McCreery, Boys Town National

Research Hospital







A child in

my practice
has been
identified with
a permanent
hearing loss.
Now what

do | do?

Susan Wiley, M.D., FAAP

Johnny was screened as part of
the universal newborn hearing
screening program in your state
and did not pass. You referred
Johnny for a diagnostic audiologic
evaluation, and the report

back informs you that he has a
moderately severe sensorineural
hearing loss. His mother comes
in to follow up on these results
and wants your opinion on
some things that the audiologist
recommended.

Although this is not a daily
occurrence in your office
practice, you realize that
providing the right guidance
and care is very important for
Johnny and his family. Providing
psychosocial support for the
family and implementing medical
and therapeutic/educational
interventions are key to ensuring
the best outcomes possible

for Johnny.

It is not just about hearing; it is
also about brain development and
prevention of delays. Early and
prompt intervention is critical.
Hearing loss is considered a
developmental emergency. As
such, the health-care provider
must support the family and
ensure that there is no delay in

beginning early intervention once
hearing loss has been confirmed.
This might include early fitting

of amplification, early use of sign
language, or both. The process
of completing medical referrals
should never delay prompt
intervention once hearing loss is
confirmed.

Developmentally, the needs of
children with hearing loss are often
served by three types of services:

1) audiologists knowledgeable in
pediatric testing and amplification,

2) early intervention providers, and
3) speech-language pathologists.

Because hearing loss affects brain
development, the developmental
and behavioral care of children
with hearing loss is also important
for primary care providers to
address. All children with hearing
loss should have a managing
audiologist who assists in
monitoring the status of their
hearing and effectiveness of
amplification strategies. Young
children often need frequent visits
to the pediatric audiologist.

Referral to Early Intervention
Services as soon as a diagnosis

of hearing loss is made can
empower families in meeting
their child’s communication

and developmental needs and
decrease the negative impact of
hearing loss on a child’s language
and cognitive development. There

may be many different types of
expertise among early intervention
providers. It is important to have
access to professionals who can
provide unbiased information
about communication modes,
provide appropriate family
support, and provide expertise

in the communication mode the
family chooses.

Some families access private
therapies beyond those provided
by Early Intervention Services.
Speech-language pathologists
can monitor speech and language
development and provide families
with support and strategies to
encourage language development
for their child with a hearing loss.
Speech-language pathologists
may have a variety of skKill

sets. These skill sets (i.e.,, sign
language, auditory-oral focus,
cued speech, etc.) should support
a family’s choices for their child’s
communication development.

Medically, the primary goals are:

1) identification of an etiology of
the hearing loss to help the fam-
ily anticipate their child’s needs as
well as those of siblings, and

2) preventing or diminishing the
impact of secondary medical con-
cerns (i.e., vision health, additive
effect of middle ear disease on
hearing levels).

To attain these medical goals, there
are three subspecialty referrals that
are considered standard of care.

Infants for whom there is concern regarding

hearing or language should be referred for

a speech and language evaluation and an

audiology assessment.

(Joint Committee on Infant Hearing, 2007 Position Statement)

3.5



An otolaryngologist knowledgeable
in pediatric hearing loss is involved
in providing clearance for hearing
aid use, undertakes a number of
medical tests to determine an
etiology of the hearing loss, and
monitors children who might be
candidates for the technology of a
cochlear implant.

A geneticist knowledgeable in
pediatric hearing loss assists in
determining genetic causes of
hearing loss, including syndromic
and nonsyndromic. Geneticists
provide information to families
about recurrence risk and risks
of hearing loss to siblings and
extended family members.

An ophthalmologist knowledgeable
in eye conditions associated with
pediatric hearing loss can help
identify conditions that can affect
vision in children with hearing loss.

Reference

These referrals can be helpful in the
initial evaluation and work-up of

a child with sensorineural hearing
loss; however, monitoring of medical
conditions needs to continue at
subsequent health maintenance and
other illness-related visits.

Particularly relevant to children
with hearing loss is aggressively
managing middle ear disease.
Although there are clinical
protocols for the management

of middle ear disease in typically
developing children, a child with
hearing loss requires a different
approach. Even small changes

in hearing related to middle ear
disease can substantially decrease
the impact of amplification on
language development and
behavior. Children who use hearing
aids may not be able to tolerate
their amplification during an ear
infection. Persistent fluid may
prolong the time of ineffective
amplification. Referral to the
otolaryngologist for these findings
is recommended.

It is also important to follow typical
anticipatory care for children with
hearing loss, specifically regular
vision screening and immunizations.
Vision health is particularly
important for children who have
hearing loss. Additionally, children
with inner ear abnormalities

are at higher risk of acquiring
meningitis. Children who are being
considered for a cochlear implant
should receive their full primary
series and booster immunizations
against pneumococcal disease and
Haemophilus influenzae type b.

As Johnny’s primary care provider,
you play a pivotal role in monitoring
health conditions that can affect

his progress and in supporting and
empowering his family in your role
as a medical home, a coordinator
of the variety of medical and
educational systems and providers
that promote Johnny’s overall
health and well-being.

Joint Committee on Infant Hearing, 2007 Position Statement: Principles and guidelines for early hearing detection and intervention programs.

Pediatrics. 2007;120(4):898-921.
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Beyond Newborn Hearing Screening

Recognizing the Signs of Late-Onset Hearing Loss in

Infants and Young Children

Leisha Eiten, MA, CCC-A

Note: This article was prepared by Leisha Eiten, MA, CCC-A, Clinical Audiologist, Boys Town National

Research Hospital. Supported by the National Institute on Deafness and Other Communication Disor-

ders (NIDCD R25 DCO06460-03)

With 39 out of 50 states
mandating universal newborn
hearing screening (UNHS), and
newborn hearing screening data
being collected from 40 states,
it would be easy to assume that
the identification of permanent
childhood hearing loss is
guaranteed. Yet, some childhood
hearing losses have a later onset
and will not be identified through
newborn screening methods.
This article responds to some
basic questions about late-
onset hearing loss in infancy and
childhood.

What is the prevalence of child-
hood hearing loss?

Current UNHS statistics indicate
an overall hearing loss prevalence
rate of 1-2 per 1,000 at birth.
These prevalence statistics

are consistent across the U.S.

and are not dependent on the
particular hearing screening
method being used. Statistical
information about the prevalence
of hearing loss in older children

is difficult to find and interpret
for a number of reasons. Late-
onset or progressive hearing loss
can be due to hereditary factors,
infection, trauma, noise exposure,
or teratogens. Studies also vary in
how “significant hearing loss” is
defined. As a result, the prevalence
of late-onset hearing loss is not
well defined. In general there is a
trend toward increasing rates of
hearing loss as children get older.

Can newborn hearing screening
miss hearing loss that is present
at birth?

It is possible for some children to
have a mild or minimal hearing loss
at birth and pass universal hearing
screening. This is due, at least in
part, to the underlying assumptions
about newborn hearing screening.
Any type of universal screening
program needs to achieve a low
false-alarm rate and a high “hit”
rate. The goal for UNHS is that few
children are referred for additional,
more expensive testing who do
not need it and those who are
referred have a high likelihood

of having hearing loss. To meet
these requirements, current UNHS
methods may not identify children
with mild hearing losses. If no
further audiological monitoring is
being completed within the child’s
medical home, the result could be
late identification of milder degrees
of hearing loss.

In some instances, mild hearing
loss that is present at birth may
progress to more severe hearing
loss after the child goes home from
the hospital. Rapidly progressive
hearing loss can be associated
with several congenital conditions,
including Cytomegalovirus (CMV)
and Large Vestibular Agueduct
(LVA) as well as some genetically
inherited losses.
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What are the most common
causes of late-onset hearing loss?
The major categories of late-on-
set loss are acquired, structural,
and genetic.

Acquired: Among acquired
late-onset losses, congenital
CMV (both symptomatic and
non-symptomatic) is the most
common and accounts for around
1/3 of all hearing loss in children.
Hearing loss associated with
CMV may be both late-onset

and progressive within the first
years of life. Even asymptomatic
congenital CMV infection carries
an increased risk of hearing loss.
Hearing loss prevalence rates

of 7-15% in asymptomatic cases
have been reported. Congenital
symptomatic CMV infection
carries greater risk for hearing
loss and a higher percentage

of children with active CMV
symptoms at birth have hearing
loss identified through UNHS,
with further progression reported
within the first 2-3 years (Fowler,
et al 1997; Barbi, et al. 2003).
Other childhood illnesses may also
cause hearing loss. These include
viral or bacterial meningitis,
mumps, and other viral infections
that cause a high fever or central
sequelae. Head trauma with skull
fracture is one type of traumatic
late-onset loss. Chemotherapeutic
agents containing platinum, such
as cisplatin, are among the best
known ototoxic medications.

Structural: Structural causes of
late-onset hearing loss may occur
with a number of syndromes.
Structural deformities of the
cochlea, such as LVA and Mondini
malformation, are congenital

but not always related to a
specific syndrome. Cochlear
malformations affect hearing
differently in different children.



Some hearing losses may occur
earlier, and others may not
present until later childhood.
Structural malformations of the
inner ear are associated with
sudden and extreme progression
and fluctuation of hearing.

Genetic: Genetic causes of
late-onset hearing loss may be
syndromic or non-syndromic.

Full explanations of specific
syndrome characteristics can be
found online on OMIM, the Online
Mendelian Index in Man at
www.ncbi.nlm.nih.gov/entrez/
query.fcgi?db=0OMIM.

Syndromic losses include:

e Pendred’s Syndrome, which is
associated with LVA

e Branchio-Oto-Renal Syndrome
(BOR), associated with Mondini
deformities

e Alports Syndrome with
progressive renal failure and
late-occurring, progressive
hearing loss

» Stickler Syndrome, a connective
tissue syndrome with late-
occurring vision problems and
hearing loss

* Usher Syndrome with progressive blindness and deafness. Usher
Type | is associated with more severe hearing loss, lack of vestibular
function, and blindness. Types Il and Il typically show less severe
hearing loss, less severe vestibular effects, and more residual vision,
with Type Ill occurring rarely.

* Neurofibromatosis Type Il with progressive hearing loss resulting from
auditory nerve tumors

* Other neurodegenerative syndromes may be associated with late-

onset hearing loss, but are not as common as the syndromes listed
above (e.g. Refsum Disease).

Infants with hearing loss can be fitted and
benefit from amplification before they are

1 month of age.

(De Michele, Anne, Roger, Ruth; Newborn Hearing Screening, retrieved June 30, 2008)

Non-syndromic losses include:

 Dominant-progressive hearing loss

* Family history of late-occurring hearing loss

e Connexin 26, which may have late-onset hearing loss in rare
occurrences. A small number of studies have shown progressive
hearing loss with Connexin 26.

What are the main risk factors associated with late-onset loss?

* Congenital CMV infection

* Meningitis or mumps infections

* Family history of late-onset hearing loss
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Genetics of Early Childhood
Hearing Loss — The Facts

G. Bardley Schafer, M.D.

The past decade has seen a continued increase in the utilization of
newborn screening for hearing loss. As such, the number of infants
identified with hearing loss is likewise on the rise. The major impetus
behind infant screening has been the improved outcome of speech

and language potential in children identified early. There is, however,
another great advantage in identifying hearing loss early. A significant
proportion of early childhood hearing loss has a genetic etiology. The
family of every child identified with a significant hearing loss should be
offered clinical genetics consultation. A genetics evaluation can provide
several important pieces of information to the family and the child’s
health care providers. First, a specific etiology may be determined. For
many families, the “why” is an important question to be answered as

its own end. If an etiology is determined, then specific information can
be provided to the family regarding recurrence risks for the immediate
and extended family. Also, some of the causes of childhood hearing loss
have associated medical conditions. Many of these associated conditions
can be medically serious. Knowledge of these risk factors can lead to
interventions that prevent morbidity and mortality.

Genetics of Early Childhood
Hearing Loss

« 60% of congenital de