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Hearing loss in high risk neonates
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Abstract

Objective: To determine the incidence and risk factors associated with hearing loss in high risk neonates. Design:
Descriptive cross sectional study. Setting: Level II NICU of a tertiary care hospital. Participants: 280 high risk infants
were screened. Intervention: All high-risk babies were initially screened with both transient evoked otoacoustic
emissions (TOAE) and Auditory brainstem response (ABR). Outcome variables: Primary: to determine the incidence of
auditory neuropathy in high risk infants; Secondary: risk factors in those babies identified with hearing loss. Results:
Incidence of hearing loss was 17.8 per 1000 screened (95% C.1 is 0.24% - 3.32%), with bilateral hearing loss seen in 14.2
per 1000 babies. Highest incidence of hearing loss was seen is in infants with intracranial haemorrhage and meningitis
(50%) followed by in decreasing orders craniofacial anomalies (20%), intrauterine congenital infections (11.11%),
culture positive sepsis including meningitis (8.88%), birth weight less than 1.5 kg (7.14%), preterm < 33 weeks (4.34%),
severe birth asphyxia (4%), use of ototoxic medications for more than 5 days (3.03%). The risk of hearing loss is higher
with higher number of risk factors. With a single risk factor being present, it is only 0.66%, whereas with five risk
factors, the incidence was 33.3%. Conclusion: There is a high incidence of hearing loss in at-risk infants. Hearing loss is
commoner when risk factors such as intracranial haemorrhage or meningitis are present and with presence of multiple
risk factors. This would justify the need to routinely screen all high risk infants, so that rehabilitative measures can be
initiated at the earliest.
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Introduction

Hearing loss is one of the most common congenital India where infrastructure is abysmally inadequate for

anomalies. In the USA, the average incidence of
neonatal hearing loss is 1.1/1,000 infants; the rate by
state varies from 0.22 to 3.61/1,000 [1]. In India,
incidence of hearing loss is 0.98 to 4.7 per 1000 in not
at risk infants and 10.3 — 10.7 per 1000 in high risk
infants [2,3].

Significant hearing loss present at birth is one of the
most common major disabilities. It is well recognized
that unidentified hearing loss can adversely affect
optimal speech and language development, acquisition
of literacy skills, and academic, social and emotional
development. The risk is even more in a country like
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prevention and remediation. Early detection can prevent
further disabilities in speech, language and cognition in
the child’s development. It is established that hearing
loss, if present, should be detected before the infant is 6
months old [2].

Ideally, efforts should be made to organize Universal
newborn hearing screening because up to 42% of
profoundly hearing impaired children may be missed
using only risk-based screening. However short of
universal screening, high risk screening should be
mandatory [4].

A pilot study in India has shown that screening of only

at risk neonates can miss detection of 70% of the
newborns with hearing impairment. If the resources are
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limited, then one could focus initially on at risk
neonates and gradually implement universal screening

[3].

There is still a dearth of studies showing incidence of
hearing loss in the North Eastern states of India.
Therefore, this study aims to find the incidence of
hearing loss in high risk neonates in level II care NICU,
Nazareth Hospital, Shillong, in Meghalaya.

Materials and Methods

This descriptive cross sectional study was carried out in
all high risk neonates born at Nazareth Hospital,
Shillong, Meghalaya which has a level II NICU, with
the primary aim of finding out the incidence of hearing
loss in high risk neonates.

The secondary aim was to document the risk factors
associated with the hearing loss. The study which was
carried out for one year from December 2011 to
November 2012. All neonates (0-28 days) with the
following risk factors were included in the study [5,6,7]

A. An illness or condition requiring admission of more
than 5 days to NICU.

B. Severe birth asphyxia which may include infants
with APGAR score 0-4 at 1 min and 0-6 at 5 min.

C. Culture positive sepsis including bacterial
meningitis.

D. Ototoxic medications including, but not limited to,
the aminoglycosides used for more than 5 days (eg.
Gentamicin, tobramycin, streptomycin, amikacin) and
loop  diuretics used in  combination  with
aminoglycosides.

E. Hyperbilirubinemia at the serum level of exchange
transfusion or 2 mg/dl below that level.

F. Family history of permanent childhood sensory-
neural hearing loss.

G. In utero infection such as cytomegalovirus, herpes,
toxoplasmosis, or rubella (TORCH).

Results
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H. Birth weight less than 1500 grams.

I. Stigmata or other findings association with a
syndrome known to include a sensory-neural and/or
conductive hearing loss.

J. Craniofacial anomalies, including those with
morphologic abnormalities of the pinna and ear canal.

K. Readmissions in the first month of life for all infants
(NICU or well-baby) when there are conditions
associated ~with  potential hearing loss (e.g.,
hyperbilirubinemia requiring exchange transfusion or
culture positive sepsis).

The team for the hearing screening included a
Paediatrician, otorhinolaryngologist, audiologist, Staff
nurses and Counsellor. In all high-risk babies, the initial
screening was done by both transient evoked
otoacoustic emissions (TOAE) and Auditory brainstem
response (ABR).

If infants failed the first screen, the tests in which they
failed were repeated in both ears. In case the child
failed ABR, the test was repeated after two months with
ABR only, in both ears.

The intention here was to detect the presence of
suspected auditory neuropathy and to confirm hearing
loss. If a child failed ABR after two months, then
behavioural observation audiometry and immittance
audiometry was done before rehabilitation.

In case of a preterm or low birth weight neonate, where
the ear canal was too small and the ear tip could not be
snugly fitted into the canal, these neonates were asked
to come for screening between 2 weeks and 1 month,
till the child grew enough to enable the audiologist to fit
in the ear tip.

All babies were first screened using an Intelligent
Hearing Systems (IHS, Miami, Florida) Smart TrOAE
which involves placing a probe into the baby’s outer
ear. The ABR instrument which was used is the
Intelligent Hearing Systems (IHS, Miami, Florida).

Incidence: 280 at risk infants were screened and 5 were detected to have hearing impairment which is an incidence of
17.8 per 1000 screened (95% C.I is 0.24% - 3.32%). Amongst these, 4 (1.42%) babies had bilateral hearing loss and 1
(0.35%) baby had right ear hearing loss. Following flow chart shows the results as per the protocol used for study.
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Figure-1: Flow chart of results of hearing screening in high risk neonates.

The incidences in various groups of infants with the risk factors are shown in Table 1.

Risk factors

Table-1: Incidence of hearing loss for individual risk factors.

Risk factor Number of babies (N=275) | Number of hearing loss (%)
Use of ototoxic drugs for more than 5 days 132 4 (3.03%)
Stay in NICU for more than 5 days. 128 4 (3.12%)
Preterm < 33 weeks. 23 1 (4.34%)
Intracranial haemorrhage 2 1 (50%)
Hyperbilirubinemia requiring exchange transfusion 121 1 (0.82%)
or 2 mg/dl less than that
Culture positive sepsis including meningitis 45 4 (8.88%)
Meningitis 4 2 (50%)
Severe birth asphyxia 25 1 (4%)
Birth weight less than 1.5 kg 14 1 (7.14%)
Intrauterine congenital infections 9 1(11.11%)
Craniofacial anomalies 5 1 (20%)
Family history of childhood hearing loss 8 0
Syndromes associated with hearing loss 6 0

The highest incidence seen is in infants with intracranial haemorrhage and meningitis followed by in decreasing orders
craniofacial anomalies, intrauterine congenital infections, culture positive sepsis including meningitis, birth weight less
than 1.5 kg, preterm < 33 weeks, severe birth asphyxia, use of ototoxic medications for more than 5 days. Hearing loss
was not found in patients with family history of childhood hearing loss and syndromes associated with hearing loss.
Craniofacial anomalies seen in patient with hearing loss was right sided facial nerve palsy with right ear cartilage
malformation. An intrauterine congenital infection seen in patient with hearing loss was CMV. More than one risk factor
was observed in few high risk neonates and in hearing loss babies which is shown in table 2 and 3.
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Table-2: Number of risk factors and incidence of hearing loss.

Risk factor Number in high-risk neonates | Number in hearing loss Incidence of hearing loss as
(%) neonates (%) per number of risk factors
N =280 N=5
Single 150 (53.57%) 1 (20%) 1/150 = 0.66%
Two 61 (21.78%) 0 -
Three 51 (18.21%) 1 (20%) 1/51=1.96%
Four 15 (5.35%) 2 (40%) 2/15=13.33%
Five 3 (1.07%) 1 (20%) 1/3=33.33%

Table-3: Risk factors in individual babies who had hearing loss.

Case (Baby) | Risk factors

Caseno 1 1. Severe birth asphyxia.
. Culture positive sepsis.
Meningitis
. Use of ototoxic medications for more than 5 days.
. Hyperbilirubinemia at the level requiring exchange transfusion.
. Stay in NICU for more than 5 days.

N

Case no 2 . Craniofacial anomalies (Right side facial nerve palsy with right ear cartilage malformations.)

Caseno 3 . Birth weight < 1.5 kg (VLBW)
. Culture positive sepsis
. Use of ototoxic medications for more than 5 days

. Stay in NICU for more than 5 days. ( Preterm < 33 weeks )

—_— A W N == B W

Case no 4 . Culture positive sepsis

Meningitis
. Use of ototoxic medications for more than 5 days
. TORCH infections. (CMV and Rubella)

. Stay in NICU for more than 5 days. (ICH)

Caseno 5 . Culture positive sepsis
. Use of ototoxic medications for more than 5 days.

. Stay in NICU for more than 5 days.

W N~ Wi

Gestational age and age of detection of hearing loss: Gestational age and age at which hearing screening was done is
shown in Table 4. Mean gestational age was 38.33 weeks in all high risk neonates while it was 36.2 weeks in neonates
with hearing loss. Mean age at which initial screening was done was 14.19 days in all high risk neonates while it was
18.2 days in neonates with hearing loss. Mean age at which hearing loss was confirmed was 65.8 days.

Table-4: Gestational age and Age at which hearing screening done.

Characters In all high risk neonates In neonates with hearing loss
(n=280) (n=5)

Gestational age

Mean 38.33 weeks 36.2 weeks

Median 39 weeks 36 weeks

Age at which initial screening done

Mean 14.19 days 18.2 days

Median 9.5 days 17 days

Age at which hearing loss confirmed

Mean - 65.8 days

Median - 60 days
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Discussion

Incidence of 17.8 per 1000 in the present study was
higher than that in the studies by Nagapoornima P et al.
(2002-2006) [3], Paul Abraham (2003-2009) [2] and
Jewel John et al (2007-2009) [8] and was lower than
that in the studies by Sudhir Rughani et al. (2010) [9]
and Kumar et al (2010-2011) [10]. This is a very high
incidence in relation to other congenital defects for
which cure can be provided. The findings of this study
correlates well with most of the large scale international
studies[11, 12, 13, 14].

In the present study, hearing loss with individual risk
factor in decreasing order of frequency was: 2 out of 4
(50%) babies with meningitis had hearing loss. This
finding was similar to the finding by Jewel John et al.
(2007-2009) [8]. In the present study, 1 out of 2 (50%)
neonates with ICH had hearing loss.

Hearing loss in craniofacial anomalies was 1 out of 5
(20%). 1 out of 9 (11.11%) babies with TORCH
infections had hearing loss which was almost similar to
the findings by Kumar et al. (2010-2011) [10]. 4 out of
45 (8.88%) neonates with culture positive sepsis
including bacterial meningitis had hearing loss which
was lower than in the study by Liu Zhiqi et al. (2006-
2008) [15].

Hearing loss in VLBW babies was 1 out of 14 (7.14%)
which was higher than in the study by Jowel John et al.
(2007-2009) [8] and Taghdiri Mohammad Mehdi et al.
(2005-2006) [16]. Hearing loss in preterm was 1 out of
23 (4.34%). Hearing loss in severe birth asphyxia was 1
out of 25 (4%) which was lower than in the study by
Jewel John et al. (2007-2009) [8] and Kumar et al.
(2010-2011) [10], but higher than in the study by
Nagapoornima P et al. (2002-2006)[3].

In the present study no hearing loss was seen in babies
with family history of childhood hearing loss, which
was similar to the study by Jowel John et al. (2007-
2009) [8] while not match the findings of the study by
Nagapoornima P et al. (2002-2006) [3] Also no hearing
loss was seen in babies with syndromes associated with
hearing loss. In the present study, mean age at which
initial hearing screening was done was 14.19 days and
mean age at which hearing loss was confirmed was 65.8
days.

This figure matches the recommendation given by JCIH
2007 [6] position statement. JCIH 2007 position
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statement recommended that the hearing of all infants
should be screened at no later than 1 month of age.
Those who do not pass screening should have a
comprehensive audiological evaluation at no later than
3 months of age [6].

Conclusion

This study shows that there is high incidence of hearing
loss in at risk infants. In many parts of India hearing
screening is still not being done. Though universal
hearing screening is ideal, one can start off with
screening the high risk neonates in whom hearing loss
should not be missed. The consequences of not
detecting hearing loss in early life and initiation of
rehabilitative  measures can have devastating
implications for the child.

We  recommend that paediatricians  consider
incorporating a basic hearing screen for all high risk
newborns. In locations where getting infants to return
for outpatient screening and testing is difficult, a
substantially lower failure rate will likely be achieved
by using both OAE and ABR at the same sitting.
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