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ABSTRACT

Aim: To determine the frequency of hearing loss among children of age group 3 month-12 years, presenting with

acute bacterial meningitis.
Study Design: Cross sectional analytical study.

Place and Duration of Study: Department of Paediatrics Medicine, Children Hospital Lahore, Pakistan from

September, 2019 to June, 2020.

Results: Majority of the patients 121 (40.33%) were between 5-12 years with mean age was 8.54+2.65 years.
There were 178 (59.33%) males and 122 (40.67%) were females. Frequency of hearing loss among children of age
group 3 months to 12 years was recorded in 60 (20%) while 240 (80%) had no findings of the morbidity.

Conclusion: The frequency of hearing loss is higher among children with acute bacterial meningitis. So, it is
recommended that every patient who present with acute bacterial meningitis, should be sort out for hearing loss.
However, it is also required that every setup should have their surveillance in order to know the frequency of the

problem.
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INTRODUCTION

Meningitis is a provocative ailment of the leptomeninges, the
tissues encompassing the mind and spinal line. The
meninges comprise of three sections: the pia, arachnoid,
and dura mater. Meningitis reflects aggravation of the
arachnoid mater and the cerebrospinal liquid (CSF) in both
the subarachnoid space and in the cerebral ventricles.!

The death pace of untreated bacterial meningitis
approaches 100 percent. Indeed, even with ideal treatment,
dreariness and mortality may happen. Neurologic sequelae
are basic among survivors.! It is a health related crisis, if
untreated, its mortality approaches 100%, and even with ebb
and flow anti-toxins and progressed pediatric escalated care,
the death pace of the malady is roughly 5-10% while the
long haul grimness basically comprising of continuing
neurologic sequelae is 15-20%.23

It is caused by bacteria, viruses, fungi, parasites, and
drugs®. Bacterial meningitis is commonly caused by
Streptococcus pneumoniae, Neisseria, meningitis, and
Haemophilus influenzae*. Meningococcal meningitis caused
by Neisseria meningitidis, a Gram-negative diplococcus,
found in the nasopharynx of humans, is the most common
type observed during outbreaks®. Serotypes A and C of
Neisseria meningitidis are commonly associated with
outbreaks®. Serotype A has been responsible for most
outbreaks in Africa, but with widespread vaccination against
this serotype, outbreaks have significantly reduced”.
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Complications such as hearing loss, visual loss,
disseminated intravascular coagulopathy, encephalitis,
seizures, cerebral palsy, and learning disabilities can arise
as a result of meningitis®°. Bacterial meningitis is one of the
most common causes of acquired hearing loss®. This is
much so in developing countries where weak health systems
and poor health indices make the burden of preventable
deafness high'!. Streptococcus pneumoniae which is the
most common organism causing meningitis has been
observed to be associated with a high prevalence of post
meningitic hearing loss, followed by Neisseria meningitidis*?.
The exact mechanism by which meningitis causes hearing
loss is not fully understood, but suppuration of the labyrinth,
cochlear neuroepithelial damage, and vascular insult have
been postulated as possible mechanisms?3.

MATERIAL & METHODS

This cross sectional analytical study was carried out at
Department of Paediatrics Medicine, The Children’s Hospital
Lahore, Pakistan from the period September, 2019 to June,
2020. And comprised 300 cases of acute bacterial
meningitis. Children of age group three months to 12 years,
male and female both genders and recent history of
meningitis were included. Children age younger than 3
month, recurrent meningitis, concurrent serious medical
condition and hearing impairment due to other reason were
excluded. Bio data of patient including name, age, sex,
address was noted and extent of hearing loss was assessed
by audiologist were recorded. The data was entered and
analyzed through SPSS-20.
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RESULTS

One hundred and twenty one (40.33%) patients between
5-12 years, 87 (29%) between 0.3-12.0 months and 92
(30.6%) between 2-5 years with mean age was 8.54+2.65
years. There were 178 (59.4%) males and 122(40.6%)
females. The hearing loss among children of age group 3
months to 12 years was recorded in 60(20%) while 240(80%)
had no findings of the morbidity (Table 1)

When the hearing loss with regards to type of hearing
impairment was done, out of 60 cases of hearing loss 5
(8.4%) had unilateral and 55 (91.6) had bilateral hearing loss
(Table 2). When hearing loss was compared with age, it
shows 19(31.6) between 0.3-12.0 months, 23(38.4) between
2-5 years while 19 (30%) between 6-12 years (Table 3).
When hearing loss was stratified with gender, 35 (58.4) were
males and 25 (41.6) were females (Table 4).

Table 1: Demographic information of the children

Variable | No. | %
Age
3 — 12 (months) 87 29.0
2 —5years 92 30..7
6 — 12 years 121 40.3
Gender
Male 178 59.4
Female 122 40.6
Hearing loss
Yes 60 20.0
No 240 80.0
Table 2: Stratification for hearing loss with regards to type of hearing
impairment (n=60)
Type of hearing loss No. %
Unilateral 5 8.33
Bilateral 55 91.67

Table 3: Stratification for hearing loss with regards to age of the
children (n=60)

Age No. %

3-12 months 19 31.6
2-5 years 23 38.4
6-12 years 18 30.0

Table 4: Stratification for hearing loss with regards to gender of the
children (n=60)

Gender No. %

Male 35 58.4

Female 25 41.6
DISCUSSION

Hearing impairment is one of the commonly found disorder
in children following meningitis. Hearing loss is the most
common complication in children with acute bacterial
meningitis accounted 10 to 40%415. The present study was
conducted aimed to examine the frequency of hearing loss
in children after acute bacterial meningitis. In this regard 300
patients of bacterial meningitis were analyzed to examine
the frequency of hearing loss. In this study male patients
were high in numbers 59.4% as compared to females 40.6%
and majority of patients 40.3% were ages 6 to 12 years
followed by 30.7% with ages 2 to 5 years and the mean age
was 8.54+2.65 years. These results were similar to many of
previous studies in which males were predominant 55% to

68% and the most common age group was 5 to 10
years16-17,

In present study the frequency of hearing loss was
20% while 80% patients had no hearing impairment. A study
conducted by Yikawee et al*® reported hearing impairment in
38.9% patients. A study conducted in low-income country
reported that the prevalence of hearing impairment in
meningitis children was 31.3%?°.

Another study regarding prevalence of hearing loss in
adult with meningitis reported the frequency of hearing loss
was 33.9%2%°. They also observed that mild hearing loss
accounted for 37%, moderate hearing loss 30%, whereas
severe hearing loss accounted for 22% of cases?°.

Douglas et al., while attempting to demonstrate if a
causative agent of meningitis was more likely to cause
profound hearing loss, observed an 11.4% of profound
hearing loss among patients infected with Neisseria
meningitidis and an 85.7% of profound hearing loss among
those who had Streptococcus pneumoniae?l. In a 5-year
retrospective review of 343 patients who had pneumococcal
meningitis, 54% of the 240 who had audiometry had hearing
loss*.

In this study when the hearing loss with regards to type
of hearing impairment was done, out of 60 cases of hearing
loss 5(8.4%) had unilateral and 55(91.6%) had bilateral
hearing loss. When hearing loss was compared with age, it
shows 19(31.6%) between 0.3-12.0 months, 23(38.4%)
between 2-5 years while 19(30%) between 6-12 years, when
hearing loss was stratified with gender, 35(58.4) were males
and 25(41.6%) were females. A study conducted by
Zeeshan et al? reported the prevalence of hearing loss in
children with acute bacterial meningitis was 22%, in which
male patients were high in numbers as compared to females
and the most common age group was 2 to 5 years. A study
conducted by Francis M et al?® reported that out of 622
children with known hearing outcome, 201(32%) had
hearing impairment, while 421(68%) had normal hearing. 8
children had a history of bacterial meningitis, and 6(75%) of
these had hearing impairment. They also reported that
Children under the age of 5 were 2.7 times (95% confidence
interval = 1.3-5.5; P =.008) more likely to be diagnosed with
sensorineural hearing loss compared with children aged 5
years or older. By contrast, children aged 5 years or older
were 9.6 times (95% confidence interval = 2.2-41.0; P = .002)
more likely to be diagnosed with conductive hearing loss
compared with children younger than 5 years.

CONCLUSION

We concluded from this study that the frequency of hearing
loss is higher among children with acute bacterial meningitis.
So, it is recommended that every patient who present with
acute bacterial meningitis, should be sort out for hearing
loss.
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