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Uriversal;

Neonatal screening; Objective: To study the incidence of congenital hearing impairment in the Saud
Hearing loss; population and to evaluate the need of establishing a Saud! universal necnatal figaring
Incidence; screening program based on transient evoked ctoacoustic emission.

Congenitat; Methods: A total of 11986 well non-high-risk neonates were screened Dy transient
Screening program evoked otgacoustic emission aver periad of 8 yaars from September 1996 to February

Z004. The universal hearing sereening was consequently done in a daily base before
discharge from nursery. Those who failed the initfal screening were followed up
diagnostically until hearing loss was confirmed or exclgied,

Results: From the total number of 11,986 neonates {41.4% male and %8.6% females)
axamined in this study 10943 (91.3%) neonates passed the first screening step while
1043(8.7%) neonates failed, From the 1043 neonates examined in the second scroen-
ing step in the 5th day of life, 300 (29%} neonates failed. At the age of 5 mornths, all the
300 infants that fafled the second screening step underwent a cormprefensive
audiological assessment to confirm the existence of hearing loss. The 278 infants
that passed the assessment were considered as narmal; while 22 failed and were
canfirmed to have congenital hearing loss. Of these 372 mfants, 2 had unilateral
sensorineural hearing lass, and the remaining 20 had bilateral sensorineural Rearing
toss. The Incidence of sensorineurat hearing loss was estimated to be 0,18% while the
incidencs of bitateral sensorineural hearing loss was 0, 17%. Mo significant difference
between mates eand females was fourd, The average age at confirmation of congenital
hearing loss was 5.5 months.

Conciusion: The incidence of congenital hearing boss in the western region of Saudi
Arabia is relatively high compared with fnterrational figures. Hearing screening for alt
neanates using tramsient evoked otoacoustic emission should be part of the standard
redical care in Saudi Arabia.
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t. Introduction

Significant hearing loss is one of the most common
major abnormalities present at birth and, if unde-
fected, will impede spesch, language, and copnitive
development [1—3]. Bilateral hearing foss s present
i ~1—3 per 1000 newborn infants in the well-baby
nursery popylation, and in ~2—4 per 100 infants in
the intensive cara unit population. Currently, the
average age of detection of significant hearing loss is
~%14 months {41, In 1994, the Joint Committee on
infant Mearing (JCIMY stated that all infants with
hearing toss should be identified before 3 months of
age and receives intervention by § months {51. In
their 2000 position statement, the JCIH set princi-
ples and guidelines for early hearing detection and
intervention programs [6]. The World Health Orga-
nization (WHO) recommended that a policy of uni-
versal neonatat hearing screening has to be adopted
in all countries and communities with avaitable
rehabilitation services. That poflicy should be
extended to other countries as rehabilitation ser-
vices are established [7]. Currently, there are three
available methods of universal neonatal hearing
screening programs: transient evoked otoacoustic
emnissions {TEOQAE), automated auditory brainsterm
response (AABR}), and a combination, all can be used
for untversal neonatal hearing screening [BY. The
total costs of newborn hearing screening and diag-
nosis are similar among the three methods [9). The
goal of this study is to propose a Saudi universal
neonatal hearing screening (UNHS) program based
on transient evoked otoacoustic emission reporting
the incidence of hearing impairment in this popula-
tion and exploring the morbsidity of hearing impaired
infants. The first 3000 neonates of this series was
published [10] among many scientific triafs evaluat-
ing TEQAE as neonatat hearing screening ool which
concluded that a neonatal hearing screening based
on TEQAE & an appropriate, feasible, accurate
screening program.

2. Material and methods

This study was conducted in Dr. Soliman Fakeeh
Hospital in Jeddah over a period of 8 vears from
Septemnber 1996 to February 2004 Transient evoked
otoacoustic emission was obtained from 11,986 neo-
nates representing 91.7% of the delivedes in pur
hospital without identifying the risk factors for
hearing loss. High-risk registers according to the
1994 position statement of Joint committee on
infant hearing [5] were excluded. The streening is
a part of the routine medical services provided to ail
newborns delivered in our hospital which needs
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Table 1 The degree of hearing loss i the 22 neonates
that was picked by the screening program

Tatal pale Fermate Pegree of hearing
nivmber toss

2 1 1 Mild loss

4 1 3 tnderate boss

7 3 4 Severs loss

& 4 5 Profound loss

verbal consent from parents. Both esars were
screened for each neonate. The screening test
was consequently done in dafly bases (including
weekends) by one audiclogy techmician and the
interpretations were done by a consultant of hear-
ing and halance disorders. The screening program
consists of two steps protocol and diagnostic follow-
up. The neonates were screened in the first 48 h of
iite, those who did not fulfill the pass criteria at the
first step, were screened again in the 5th day of life
before they were discharged from nursery. To be
considered a response, CAEs reproducibility shoutd
be, at minimum, more than 50%. Response ampli-
tude should be at least 1 dB SPL per octave. lmpe-
dance audiometery was performed before the
secand screening step using Impedance meter inter-
acoustics AZZ6. Infants that did not fulfill the pass
criteria after the second step were referved for
comprehensive audiologic assessment to confirm
the existence of hearing loss by ABR at the age of
¢ months using ICS auditory brainstem response
audiometery. ILO38 otodynamics analyzer guick
screen prograym was used for all testing of transient
otoacoustic emissions. Well-fitted probe was used
with no significant change in it over recording
interval. The stimulus clicks were between 75 and
100 pps ard the stimulus level {ppe} was ranging
between 80 to 88 dB peak SPL into the babies @ar
canal with Varfation of stimulus leve! between
probes £2 dB. The data reject level was at or below
55 dB peak SPL. The minimum number of FESPONSEs
averaged {260) sweeps at low stirmulus level equiva-
tent and the maximum recording time 6 min.
Hearing loss Is graded as mild (26-40) dB, moderate
(4153} dB, moderately severe {5670} dB, severe
(7193} dB and profound >90 gR {11} (Table 1}.

3. Resuits

11986 non-high-risk neonates {41.4% males and 58.6%
females) were axamined in this study. From the total
number of neonates, 10943 (91.3%) passed the first
screening stepwhite 1043 (8.7%) neonate failed. From
the 1043 examined in the second screening step
before discharge from nursery, 300 (29%) neonate
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Table 2 Sex specific incidence

Male Female Total
Number of screened 4,962 7,029 11,986
necnates
Meonates with hearing g 12 22
loss
Incidence of hearing a.18 0.18 0.18

loss (%)

failed. All the 300 infants that failed the second
screening step underwent a comprehensive audiolo-
gic assessment to confirm the existence of nearing
loss. The 278 infants that passed the assessrment were
considered as normat; while 22 failed and were con-
firmed 1o have cangenital hearing loss 9 males (41%)
end 13 females (59%). Of these 77 neonates, 72 had
unflateral semsorfneurat hearing loss and the remain-
ing 20 had bilateral sensorineural hearing loss. The
incidence of sensorineural hearing loss was estimated
to be 0.18% while the incidence of bilateral sensar-
ineurat hearing loss was 0.17%. No significant differ-
ence between males and females was found as shown
inTable 2. The average confirmation age of congenital
hearing ioss was 5.5 months. The false pasitive of the
first screening step was 278 {2.3%) and sensitivity
value was 92% but the two-step screening sensitivity
value was 98%.

4. Discussion

Bilateral hearing loss is one of the most common and
major abnormalities present at birth, which if unde-
tected might cause permanently impaired speech,
language, and cognitive development, Severaly and
profoundly hearing impaired infants can follow a
normal pattern of communicative and linguistic
development when hearing impairment fs identified
within the 15t months of life and appropriate inter-
ventions are in place {1Z] Research outcomes pro-
vide evidence that age of identification of hearing
loss is reduced, that age of intervention initiation is
lowered, and that the cutcomes of intervention are
better because of the establishment of a screening
program [13]. Application of a risk register based
screening makes it possthle to identify congenital
deafness in only 50—60% of the cases f44,15). Reli-
ance on physician observation and parental recogni-
tion has not been successful in the past in detecting
significant hearing loss in the 1st vear of lfe, A
survey of childhood hearing impairment in Saudi
Arabia reported a prevalence of 13%: the survey
aiso disclosed that 1.5% of the children suffered
frarm sensorineural permanent hearing loss which
was either unilateral or bilateral with a familiat
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pattern and link to consanguinity [16]. Transient
otoacoustic amissions fulfilt most of the criteria of
screening test as non invasive time saving and easy
application method of universal hearing scraening
[4]. The incidence of bilateral congenital hearing
loss for non-high-risk neonates in this study was
higher than the incidence of ether reported studies
in different countries which ranged frem 0.09 to
0.13% using the same criteria [17,18]. Although
other Uterature [4] reported an incidence of [1—
31 per 1000, thisris primarily the result of the
differences in the age ranges of the children stu-
died, the extent of loss and the severity reguired ta
meet the case definition and the method used to
identify cases. The relatively higher incidence in our
study might be explained by the high prevalence of
consanguineous marriage in the Saudi community
which was shown to be tinked with hearing impair-
ment [16]. We did nat find any gender hearing loss
difference, while the difference in the absolute
number of affected males and females is corrected
by the sex specific incidence.

The large number of neanates that failed the first
step screening and relatively low sensitivity can be
explained by transient canductive hearing loss pos-
sibly caused by incomplete clearance of normal
fetal middle ear fluid. This emphasized the impar-
tance of using the impedancemetry and two steqps
protocol in the screening program. Unilateral con-
genital hearing loss is a relatively minor disability in
language and cognitive develapment. It is never the
less educational disability that is easity managed,
but only after adequate and early diagnosis. In this
project we managed to confirm the diagnosis of
congenital hearing loss and to initiate the proper
rehabilitation program before the age of 6 months
{average age of intervention was 5.8 mionthy. Qur
rehabilitation program in the form of early ampli-
fication, auditory training and speech therapy was
mainly focusing on infants with persistent bilateral
hearing (ass, since there is no accepted standard of
interventions existing for infants with unilateral
impairment. At school-age, children with UL
appear to have increased rates of grade fattures,
need for additional educational assistance, and
perceived behavioral issues in the classroom.
Speech and language delays may occur in some
children with UHL, but it is unclear if children
“catch up” as they grow oider [19]. When identifi-
cation of unitateral hearing loss was established in
aur series the parents were counseled and the infant
was monitored every 4 months to ensure that the
status of the normal hearing ear did not change.
At school-age, children with unifateral hearing
toss were provided with amplification or contra
tateral routing of signal instrument. Teachers were
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infarmed of the student’s unffateral fearing loss and
parents were reassurad,

5. Conclusions

The iIncidence of congenital hearing loss in the
western region of Saudi Arabia is relatively trigh
compared  with  international figures. Hearing
streening for all neonates using transient evoked
otoacoustic emission should he part of the standacd
medical care in Saudi Arabia.
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