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Abstract: Cytomegalovirus cause viral congenital infection at any stage of pregnancy leading to congenital defects, which
can either be primary or recurrent and hearing loss is one of the common congenital CMV infection occurring in 10-15% of
infected children. This study, therefore examined the seroprevalence of cytomegalovirus among paediatric patients with
hearing loss attending National Ear Care Centre Kaduna northwest Nigeria. A total of 77 samples was collected from patients
aged between 0-13 years, diagnosed of hearing impairment and screened for Cytomegalovirus IgG and IgM specific antibodies
using ELISA method at National Ear Care Centre Kaduna State North West Nigeria. Among the 77 (100%) patients screened,
35 (45.5%) were male, while 42 (54.5%) were female with mean age (2.04). The study reveavled that, of the total numbers
screened, 62 (80.5%) were IgG specific antibodies positive, while 15 (19.5%) were IgG specific antibodies negative, and none
of the patient were positive for IgM specific antibodies. the result of patients based on their gender status show male patients
21 (60%) were positive while 14 (40%) were negative for CMV IgG specific antibodies. The female is 33 (78.5%) positive and
9 (21.4%) negative for CMV IgG specific antibodies. The findings hearing impairment is associated with cytomegalosvirus
showing statistically significant in IgG specific antibodies (P<0.05), while in IgM it is not statistically significant. Therefore
CMV infection is prevalent among patients with Hearing impairment and affect the social economic and political status of the
patients.
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1. Introduction

Cytomegalovirus is a member of the Herpes family, which ~ The Virus is a double stranded DNA with approximate size
is responsible for a wide range of infections in human of all  of 200nm [2, 3].
ages. The Virus causes enlargement of cells in the body, The infection occurs at all ages with the Virus has been
hence the prefix Cytomegalo which means enlarged cell [1].  asymptomatic, while in foetus and neonates it could lead to
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neurological complications and even death [4, 5].

The Virus can remain latent in the body, but may
subsequently cause severe recurrent infection if an individual
immunity is compromised [5, 6]. Research has proved that
Cytomegalovirus causes congenital infection and brain
damage leading to defects in babies of infected mothers [5, 7,
8, 9]. The Virus latently persists in the body throughout life
and the virus is shaded out through the various body fluids
[10].

The Virus is transmitted through close contact with body
fluids of an infected person like blood transfusion, organ
transplant, sexual intercourse, from mother to foetus, saliva,
urine and fomites [11, 12, 13]. Therefore, a woman who is
infected with Cytomegalovirus during pregnancy can
transmit the infection to her foetus [14, 15].

Cytomegalovirus causes Viral congenital infection at any
stage of pregnancy leading to congenital defects, which can
either be primary or recurrent [7]. Most infections caused by
cytomegalovirus subclinical including those acquired in utero
and during the first months of post natal life, but can cause
diseases of diverse severity. Most at times the infection occur
during pregnancy does not have consequences to the mother,
it can have a serious effect on the foetus [2, 16].

Some of them develop an infectious
mononucleosis/glandular fever-like syndrome with prolonged
fever, mild hepatitis, and sore throat. After the infection the
virus remains latent in the body for life [10].

The infection poses important public health problem
because of its frequency in severe congenital anomalies [17].
The congenital infections can result to microcephaly,
intrauterine, growth retardation, mental retardation, inguinal
hernia in a male, seizure, loss in hearing and neuromuscular
anomalies [18]. However 90-95% of infants with congenital
CMYV infections are asymptomatic at birth. Most congenital
CMYV infections go unnoticed in the nursery this because the
majority of infected new born babies is asymptomatic at birth
[19].

Hearing loss is one of the common congenital CMV
infection occurring in 10-15% of infected children [20, 21,
22, 23]. This has lead to screening for hearing of newborn
babies, which has been recognized as an essential component
of public health care of Childhood in developed countries.
However, such screening is yet to be widely embraced in
developing countries [24].

The virus therefore causes congenital infections with
bilateral or unilateral sensor neural hearing impairment [25].
Therefore, permanent hearing loss is a common sensory
disorder in Nigerian children. It impedes the speech,
language and cognitive development essential for optimal
education and vocational attainment in early childhood [24].

During pregnancy, women infected with the virus has 40%
risk of transmitting it to their foetus at any stage of the
pregnancy [14, 26, 27]. However studies suggested that
babies are likely to develop complications when their mother
are infected in the first 20 weeks of pregnancy [26, 27].
Although fetal damage seldom results from reactivating
maternal infection. The extend of disease on new born,

however depends on the maternal immune status [28, 26].

According to Okwori et al 2008, CMV prevalence is
greater in the second trimester than first and third trimester.
Congenital infection can result in disabilities such as
unilateral sensor neural hearing loss [2, 14].

In UK congenital CMV infection account for 15-20% of
sensor neural hearing loss and 7% of Cerebral palsy [19, 31,
32]. While in the US it has been estimated to be around 1%
of live birth and rates of 0.15-2.2% have been reported [2].

In Singapore, Thailand, Iran, Turkey and Spain the
seroprevalence rate of CMV IgG antibodies among pregnant
women was reported at 87%, 100%, 93%, 98.5% and 84%
respectively [33, 34, 35, 36]. Cytomegalovirus has been
reported as 91% in adults who are 80 years of age and older
[37].

In Nigeria Cytomegalovirus has been reported as 45% and
33% in breast milk, 86.15% (IgG) among expected mothers,
77.1% (IgG) among primigravid women in Bida, 97.2%
(IgG) among pregnant women in Lagos, and 10.5% (IgM)
among pregnant women in Kafanchan Kaduna State [30, 38,
39, 40]. According to Spring, 1998 50% of babies born with
symptoms of CMV infections and 15% of babies born with
asymptomatic CMV infection will develop some degree of
hearing loss [8].

Congenital seizures disorder account for 10% of babies
born with symptomatic CMV infection and it is a very
common abnormality associated with CMV infections. It is
usually associated with children severely affected with
sytomatic CMV infections of the nervous system. Such
children also have other clinical neurological findings such as
intracranial calcification, microcephaly and chorioretinitis.
The seizure is ovious at birth and can be present at any time
within six months of life and the severity varies from child to
child, described as mild, moderate, or severe [8].

2. Methodology
2.1. Study Area

Kaduna is the capital of Northern Region States with
coordinates at 10°32 23°N7°26 25°E North-west Nigeria with
total area of 131Km? (51sq mi). Federal Neuropsychiatric
Hospital Kaduna State is an internationally renowned mental
health institution in quality service delivery, training of
mental health professionals and, research in mental health
and related fields. patients who are diagnosed clinically of
seizure from ages 0-13 years.

2.2. Sample Size

The sample size was calculated using the descriptive
studies formula, this is to develop a particular health outcome
attribute [46].

2.3. Ethical Issues

The research and ethics committee of the National Ear
Care Centre Kaduna approved this study, with consent form
issued to the patients to seek their or parent/guardian consent.
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2.4. Selection Cateria

A simple well structured questionnaire was designed to
collect the demographic data of all the subject. Paediatric
patients within ages 0-13 years. Patient that are clinically
diagnosed with hearing impairment, Patient/Guidian that
gives consent for the investigation

2.5. Sample Collection

Two mililiters of blood were collected via the ante cubical
vein using sterile vacutainer into a plain tube and labelled
appropriately. The blood was centrifuged at 3000rpm for 5
minutes. The sera was harvested into clean cryo-vials and
stored at -20°C until is ready for use.

Duration of Sample Collection: The Sample was collected
immediately after receiving the ethical approval for the
number of samples needed

2.6. Detection of IgG Antibodies Using Enzyme Linked
Immunosorbent Assay (ELISA)

Samples were analyzed for the presence of IgG/IgM
antibodies using the Enzyme Linked Immunosorbent Assay
(ELISA) according to manufacturer's instruction made by

ASIA —LION Biotechnology Company China

3. Result

A total of 77 samples was collected from Patients
diagnosed of Hearing impairment at National Ear Care
Centre Kaduna between ages 0-13 years and screened for
Cytomegalovirus IgG and IgM specific antibodies.

Table 1 Shows the summary result of patients with
hearing impairment screened for CMV IgG and IgM
specific antibodies. The table shows that 77 patients with
35 (45.5%) male and 42 (54.5%) female were screened.
Out of which 62 (80.5%) were IgG specific antibodies
positive, while 15 (19.5%) were 1gG specific antibodies
negative. The table also shows that none were positive for
IgM specific antibodies.

Table 2 shows the result of patients based on their
gender status. The male patients in this table shows 21
(60%) were positive while 14 (40%) were negative for
CMV IgG specific antibodies. The female is 33 (78.5%)
positive and 9 (21.4%) negative for CMV IgG specific
antibodies. The CMV IgM specific antibodies shows non
where positive.

Table 1. Showing summary of hearing impairment on CMV.

Sex IgG IgM
Age Group Total M F Positive Negative Positive Negative
0-4 31 19 12 28 3 0 31
5-8 28 8 20 24 4 0 28
9-13 18 8 10 10 8 0 18
TOTAL 77 (100%) 35 (45.5%) 42 (54.5%) 62 (80.5%) 15 (19.5%) 0 (0) 77 (100%)
X?=0.028 df=1 p<0.05 statistically significant
Table 2. Showing the relationship between gender and CMV IgG/IgM.
IgG IgM
Total
Sex o Positive (%) Negative (%) Positive (%) Negative (%)
MALE 35 (45.5) 21 (60) 14 (40) 0(0) 35(100)
FEMALE 42 (54.5) 33(78.5) 9(21.4) 0 (0) 42 (100)
TOTAL 77 (100) 54 (70.1) 23 (29.9) 0 (0) 77 (100)

IgG = X* = 0.00, df=1 p<0.05 statistically significant
IgM= X?=0.062, df=1 p<0.05 statistically significant

4. Discussion

Cytomegalovirus infection is commonly spread in
developing countries and countries that has a low social
economic status and represents the most significant viral
cause of birth defect in industrialized countries [37]. Primary
CMV infection is known to occur in 0.5-2.0% of all
pregnancies worldwide and may be transmitted to fetus in
40%of all cases [11].

Infants who are not infected congenitally or prenatally with
CMV are at high risk of acquiring the infection in daycare
centers. According to some studies, the prevalence of CMV
infection in children who attend daycares, particularly children
younger than 2 years, is approximately 80%. [41, 28].

A prevalence of 80.5% CMV (IgG) specific antibodies

was reported in this study. This agrees with the findings of
some previous studies, who reported a prevalence of 80.7%
and detected CMV IgG in samples of 94 mothers, 93 (98.9%)
were positive, while their corresponding newborns had
86.2% (81 out of 93) sero prevalence rate [41, 42]. Yeroh et
al., (2014) Recorded the prevalence rate also agreed with the
findings of 94.8% CMV IgG among pregnant women in
Kaduna State Nigerian [43]. It is also in agreement with
studies done in Singapore, Thailand, Iran, Turkey and Spain
who reported the sero-prevalence rate of CMV IgG
antibodies among pregnant women at 87%, 100%, 93%,
98.5%, and 84% respectively [33, 34, 35, 36].

Therefore, there is justification on high rate CMV in
Children which also shows that CMV is spread world wide.
Studies have revealed that Cytomegalovirus is found
throughout all geographic locations and infect between 50-
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80% of people in the United State as indicated by the
presence of antibodies in much of the general population [36,
40].

In Nigeria, a study conducted in 2008, reported a
prevalence of 45.0% and 33% IgM antibodies among
breastfeeding mothers and their infants [38]. Similarly, a
study carried out in Kafanchan among pregnant women
reveals prevalence of 10.5% of IgM specific antibodies [40].
This is not in agreement with the present study which
revealed a Sero-prevalence of 0% CMV IgM specific
antibodies. Also, in a study among expectant mothers in
Bida, Nigeria, reported IgG antibody prevalence of 86.1%
among multigravid women and 77.1% among primigravid
women was repoted [30]. This is similar to this study that
reported 80.5% IgG CMV specific antibodies.

Serological screening of Cytomegalovirus (CMV) is not a
routine examination among women attending antenatal clinic
in Nigeria, which could help in reducing transmission from
mother to child [40].

The study also shows that Ages 0-4 has the highest
frequency with 28 (90.3%) positive with CMV IgG specific
antibody followed by ages 5-8 with 24 (85.7%), and 9-13
years having 10 (55.6%) positive for IgG. The IgM specific
antibodies were not dictated in all the patients. This agreed
with the work of Redwan et al, that the CMV Sero
prevalence increases gradually with age and there is the
possibility of acquiring the virus after birth [42].

Several Studies have wused retrospective newborn
assessments among children with diagnosed sensorineural
hearing loss (SNHL) to determine the fraction of cases of
hearing impairment caused by congenital CMV infection.
Research reported congenital CMV infection in 17% of
children with hearing impairment greater than 40 dB. This
group included 10% of children with hearing loss detected
soon after birth and 30% of children with hearing loss of
unknown etiology who were diagnosed more than three
months after birth [44].

Ogawa and his collegues analyzed, stored dried umbilical
cord samples from 67 children diagnosed with severe SNHL;
15% were found to have a congenital CMV infection and 55
children who had moderately severe to profound bilateral
SNHL (>55 dB), 16% had congenital CMV infection also the
subset of 36 children with profound bilateral SNHL (>90
dB), 22% were identified with congenital CMV infection
[45].

Therefore CMV-related hearing losses do not usually have
peculiar audiometric configuration and the hearing loss may
be present at birth or occur in the first years of life. Hearing
loss from congenital CMV infection can be either unilateral
or bilateral and varies from mild to profound. In addition,
CMV-related hearing loss may be fluctuating and/or
progressive. In fact, approximately half of the cases of
hearing loss due to congenital CMV infection are late-onset
or progressive therefore, will not be detected at birth through
newborn hearing screening [46, 47].

In addition, CMV-related hearing losses may also be
progressive or late-onset, requiring more frequent

audiological monitoring of infants and young children who
have been diagnosed with congenital CMV infection [47].

In this study, patients diagnosed of Hearing impairment 62
(80.5%) were positive for CMV IgG specific antibodies,
while non was positive for patients diagnosed of Hearing
Impairment for CMV IgM specific antibodies.

This studies further reveals females having 78.5% and
males 60%, which is evident that both males and females are
susceptible to CMV infection [42]. CMV usually infects the
brain cells, resulting to CMV encephalitis. Symptoms include
dizziness, hearing impairment headaches, seizures,
personality changes and nervous system problems.
Sometimes death can occur within weeks or months when
CMV infects the nervous system, it is called
polyradiculopathy [31, 32].

This suggests that Hearing impairment have a significant
negative effect on children especially on their social well
being, and educational carrier which cause them not to
maximise their inherent potentials.

5. Conclusion

The evidence from this study suggest CMV infection
is prevalent among patients with hearing impairment and
could have effect to their social economic and political
status of the patients. Therefore, there is a need for
routine screening of women of Child bearing age,
awareness campaign of the infection, especially among
daycares and créche workers to avoid spread of the
disease and prevent inherent danger that comes with it
especially on children.
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