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Abstract

Background: Human immunodeficiency virus/HBV co-
infection remains an important public health issue due to
the risk of rapid progression to chronic liver disease and
death. Despite the foregoing, there is paucity of data on
Hepatitis among HIV-infected children receiving treatment
in a tertiary hospital at Nnewi, South-East Nigeria.

Objectives: This study was carried out to determine the
prevalence of HBsAg in HIV-infected and non-HIV-infected
children at Nnamdi Azikiwe University Teaching Hospital
(NAUTH), Nnewi, Anambra State, Nigeria.

Methods: A cross sectional case control study was carried
out among 120 HIV infected and 120 non-HIV infected
children. The care givers and/or children were interviewed
using a semi-structured questionnaire to obtain their
socio-demographic characteristics, possible risk factors for
HBV transmission and HBV vaccination history. All the
participating children were screened for Hepatitis B
surface antigen.

Results: The prevalence of hepatitis B surface antigen
among HIV-infected and non-HIV infected were 5.8% and
0.8% respectively (p=0.03). Most of the children with HBV
were males. The mean age of those infected with HBV
was significantly higher than those without HBV infection.
History of unsafe parenteral injections (p=0.03) and blood
transfusion (p=0.02) were significantly associated with
HBV surface antigen seropositivity.

Conclusion: This study has demonstrated that the rate of
HBV infection among HIV infected children is higher than
that of the non-HIV infected children with increased risk
of HBV seropositivity from parenteral injection and blood
transfusion also amongst HIV infected. Adequate

screening of blood and its products before transfusion is
advocated.

Keywords: HBV; Chronic liver disease; HIV-infected
children; South-East Nigeria

Introduction
Hepatitis B virus (HBV) infection remains a major public

health problem now a days and its rate of incidence increase
day by day, with about two billion people infected worldwide
and more than 340 million being chronic HBV carriers [1].
Globally, the infection causes about 600,000 thousand deaths
per year mainly because of the numerous associated
complications such as chronic hepatitis, cirrhosis, and primary
liver cell carcinoma [1,2]. It is estimated that approximately
one third of the infected individuals end up having symptoms
and/or serological evidence of hepatitis infection [2,3]. It is
also well established that the earlier in life of coming in
contact with the virus the higher the risk of the infection
becoming chronic. This is because they are less likely to clear
the virus due to relative immunosuppression in younger
children. There are no signs any symptoms up to
immunosuppression. This is reported to be as high as 90%
when it occurs during infancy [4].

There is significant variation in the prevalence of HBV
infection among the Pediatric population year by year. In Sub-
Saharan Africa, the prevalence of HBV surface antigen (HBsAg)
is 3%-20%, with prevalence of markers of past exposure
ranging from 60%-99% [5]. In the West Africa sub-region, a
chronic carrier rate of about 20% in children has been reported
and this exceeds the 7% prevalence required for classification
as hyper-endemic [6]. Studies of HBV in Nigeria have also
reported high rates of the infection with prevalence ranging
from 9%-39% [7-10]. Like HBV, HIV/AIDS is also a very
important public health problem. In 2012, an estimated 35.3
million people worldwide were infected with HIV/AIDS, with an
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annual incidence of 2.1 million and a mortality rate of
approximately 1.5 million deaths in 2013 [11]. More than 70%
of all these new infections occur in Sub-Saharan Africa. With
regard to gender predisposition to HIV/AIDS, women are
disproportionately more affected in Sub-Saharan Africa
constituting about 60% of the region`s infected individuals
[11]. With a national prevalence rate of 3.4% and a population
of 148 million, it has been shown that Nigeria has a very high
burden of people living with HIV/AIDS [12,13]. Nigeria is
reported to have the highest burden of mother- to- child
transmission (MTCT) of HIV in the world based on its highest
burden of HIV positive pregnant women [14]. This accounts for
the concomitant high burden of Pediatrics HIV, with MTCT
being responsible for more than 90% of Pediatrics HIV, while
over 240,000 children are living with HIV/AIDS representing
15% of the African burden [14].

Due to shared modes of transmission, HIV/HBV co-infection
is common [15] and up to 90% of world’s HIV infected persons
have biological markers of prior HBV infection (defined as
presence in serum of anti HBcAb). Of these, 5%-15% suffers
from chronic HBV infection [16]. Consequently, 2-4 million of
33 million people living with HIV globally also harbour chronic
hepatitis B infection [17]. In the United States of America, up

to 10% of all HIV infected individuals show evidence of
HBV/HIV co infection [18]. The population prevalence of
HIV/HBV co-infection in Africa is thought to reflect the
population prevalence of hepatitis B surface antigenaemia
(HbsAg). In Nigeria, where HBV infection is endemic, the
prevalence of HBV infection in the general population ranges
from 7.5% to 44.7% [19,20]. However, few reports exist on the
prevalence of HIV/HBV co-infection among the Pediatrics
population. It is postulated that the prevalence will be high
because of high rates of mother to child transmission of HBV
which may be responsible for the highest burden of HBV
infection among children less than five years of age. In Benin,
Sadoh et al. documented a prevalence of 7.7% among HIV-
infected children [21,22].

Co-infection with HBV/HIV itself has also been shown to be
associated with increased replication of HBV, higher serum
levels of HBV DNA genome and decreased rate of HBsAg
clearance [23,24]. A good number of the studies on HBV/HIV
co-infection in Nigeria have been on the adult population. It is
therefore of utmost importance that the burden of this co-
infection in a population of Nigerian children with HIV be
investigated. This will be useful in designing intervention
programs targeted to affected children.

Table 1 Socio-demographic characteristics of the children according to HIV status.

Characteristics HIV Infected N=120(%) Non-HIV infected N=120 (%) Control ϰ2 p-value

Sex

Male 58 (48.3) 66 (55.0) 1.07 0.30

Female 62 (51.7) 54 (45.0)

Age (in years)

2-5 47 (39.2) 50 (41.7) - -

6-11 58 (48.3) 45 (37.5) - -

12-15 15 (12.5) 25 (20.8) 0.67 0.88

Mean ± SD 7.40 ± 3.27 6.85 ± 3.70 - -

Place of Residence

Urban 55 (45.8) 16 (13.3) 30.41 0.001

Rural 65 (54.2 104 (86.7)

Materials and Methods
The study was a cross-sectional case control study

conducted in the Nnamdi Azikiwe University Teaching Hospital
Nnewi North Local Government Area (NNLGA) of Anambra
State. Nnewi, the host town of NAUTH is the second largest
town in Anambra state, with a population of 233,658 based on
the Nigerian 2006 census figures [25]. The inhabitants are
predominantly Igbos. Majority of them are traders and
Christianity are the dominant religious belief. Nnamdi Azikiwe
University Teaching Hospital is a referral center for treatment
of HIV infected patients (including children) for the South East
geopolitical zone of Nigeria.

The study population was HIV positive and HIV negative
children attending the Pediatrics section of HIV clinic and
Pediatrics out patient’s clinics respectively at Nnamdi Azikiwe
University Teaching Hospital, Nnewi. Both old and new
patients from the HIV out patient’s clinic were recruited. The
Pediatrics HIV Clinic has a total of about 900 registered
patients from January 2005 to December 2012. An average of
two new cases is enrolled per week and about 40-50 patients
are seen during each clinic session. The average number of
Pediatrics patients attending the out-patient’s department per
week is about 200 patients per week. Children aged two to
fifteen years (last birth day) attending Pediatrics HIV Clinic in
Nnamdi Azikiwe University Teaching Hospital were recruited
into the study.
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HIV negative children attending NAUTH children outpatient
clinic within the same age range served as controls after being
properly screened for HIV. Pre-test counseling was done prior
to the screening by the researchers. All those confirmed
negatives from the children’s outpatient clinic were enrolled as
control while those that tested HIV positive were recruited
into the study and subsequently referred to HIV clinic for
management.

Statistical Analysis
Two design strategies were followed in the statistical

analyses in this study, descriptive and analytic. The frequency
distribution tables, mean, standard deviation and histogram
were components of descriptive variables. Analytic method
was observational which involved comparing a test between a
case group and a control group.

Results
A total of 240 children comprising 120 children with HIV

infection and 120 without HIV infection were studied. Among
the HIV infected children girls were more (51.7%) in number
whereas among the non-infected controls boys predominated
(55.0%). The difference, however was not statistically
significant (χ2=1.07, p=0.30) shown in Table 1 and Figure 1.

Figure 1 Distribution of the children according to their
socio-economic status.

The mean age of the children with HIV was slightly higher
(7.40 ± 3.27 years) compared to the mean age of those not
infected with HIV (6.85 ± 3.70 years). Most of the children
studied were from the rural areas, a greater proportion of
those who were HIV positive were from the urban areas. The
observed difference is statistically significant (χ2=30.41,
p<0.001).

Majority of children who were HIV infected were of lower
socio-economic class (53.3%), while most of those who were
not infected were of middle or high social class (70.1%). HIV
infected children were more likely to be of the lower socio-

economic class than those who were not infected (ϰ2=14.91,
p=0.01).

A slightly higher proportion of children (60.0%) without HIV
infection compared to those with HIV infection (56.7%) were
vaccinated against HBV, however this was not statistically
significant (ϰ2=0.33, p=0.85) (Figure 2).

Figure 2 Distribution of subjects according to HBV
vaccination status.

Figure 3 Prevalence of HBV seropositivity among HIV-
infected and non-HIV infected children.

Figure 3 shows the HBV seroprevalence of the children
according to their HIV status. The prevalence of HBV
seropositivity was significantly higher among HIV-positive
children compared to HIV- Figure negative ones (5.8% versus
0.8%, p=0.03).

The Hepatitis B-associated risk factors the patients were
exposed to are as shown in Table 2 below. There are seven risk
factors mentioned. The most commonly occurring risk factors
include; Circumcision, Ear piercing, Scarification, Blood
transfusion and Parenteral injection. When compared to non-
infected children, the HIV infected subjects shared increased
exposure to more exposed to blood transfusion (30.8% vs.
5.0%), history of surgery (5.0% vs. 2.5%), history of parenteral
injection (6.7% vs. 0.8%) and scarification (22.5% vs. 16.7%).
The chance of receiving blood transfusion was significantly
higher among those who were HIV positive (ϰ2=27.22,
p<0.001). Moreover, HIV positive children were also at
significantly increased risk of exposure to parenteral injection
compared to HIV negative children (0.8%). Only 3.3% children
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without HIV infection reported history of contact with jaundice
patient.

Table 2 Distribution of risk factors for hepatitis B virus among the children by HIV status.

Risk Factors HIV Infected N=120 (%) Non-HIV infected N=120(%) ϰ2 p-value

Ear piercing

Yes 59 (49.2) 63 (52.5) 0.15 0.69

No 61 (50.8) 57 (47.5) - -

History of blood transfusion

Yes 37(30.8) 6(5.0) 27.52 <0.001

No 83 (69.2) 114 (95.0) - -

History of surgery

Yes 6(5.0) 3(2.5) 0.46 0.50

No 114 (95.0) 117 (97.5) - -

Circumcision

Yes 61(50.8) 67(55.8) 0.52 0.42

No 59 (49.2) 53 (44.2) - -

History of parenteral injection

Yes 112(93.8) 119(99.2) 4.16 0.02

No 8(6.7) 1(0.8) - -

History of contact with jaundiced patients

Yes 0(0.0) 4(3.3) - -

No 120 (100.0) 116 (96.7) - -

Scarification

Yes 27(22.5) 20(16.7) 1.30 0.26

No 93 (77.5) 100 (83.3) - -

Table 3 Association between Socio-demographic characteristics and HBV serostatus among HIV infected children.

Characteristics Hepatitis Negative N=113 (%) Hepatitis Positive N=7 (%) ϰ2 p-value

Sex

Male 51 (46.0) 6 (85.7) 4.16 0.06

Female 61 (54.0) 1 (14.3)

Age (in years)

2-5 47(39.2) 0 (0.0) - -

6-11 55 (48.3) 3 (42.9) - -

12-15 11 (12.5) 4 (57.1) - -

Mean Age ± SD 7.1 ± 3.1 11.9 ± 1.7 3.94 <0.001

Place of Residence

Urban 52 (46.0) 3 (42.9) 0.03 1.00

Rural 61 (54.0) 4 (57.1)
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Table 3 shows the relationship between socio-demographic
characteristics and hepatitis B seropositivity among HIV
infected children. Majority of the HIV infected children (85.7%)
with hepatitis B infection were male, and the mean age of
those infected 11.9 ± 1.7 years was significantly higher than
the mean age of those without hepatitis B infection (7.1 ± 3.1
years, t=3.94, p<0.001). Also, more children from the rural
area (57.1%) were infected than those from urban area
(42.9%).

Discussion
The finding in this study of a higher prevalence of Hepatitis

B surface antigen among HIV positive in comparison to
negative children agrees with previous reports [26,27]. The
higher prevalence of HBsAg in HIV infected could be attributed
to the common mode of transmission, the decrease rate of
HBsAg clearance in HIV- positive children because of the
associated immune suppression [28]. This is in addition to the
higher incidence of risk factors such as scarification, surgery
and increased frequency of blood transfusion and parenteral
injections among HIV-infected children as found in this study.

While the prevalence rate of HBV obtained among HIV
negative (0.8%) in this study is comparable to findings of an
Ibadan [29] study (0.5%) that used similar method of assay it is
however, lower than the reports from other studies [30,31].
This may be related to differences in population characteristics
such as exposure to risk factors, socioeconomic status, HBV
immunization rates and methods of assay. Among HIV- positive
children, studies that used ELISA assay methods reported
higher prevalence rates than the 5.8% found in this study;
7.7% in Benin, 19% in Maiduguri [32] and 12% in Cote d’Ivoire
[33]. Other researchers have made similar observations
[34,35].

The prevalence of 5.8% among HIV infected children in this
study is also lower than 7.6%, 44.7% and 12.4% reported by
Chukwuka et al. [20], Bukbuk et al. [21], and by Alikor and
Erhabor [36] respectively. The lower prevalence in this study
could be attributed to increasing availability of HBV vaccine
which is now included in the National Programme on
Immunization in Nigeria. Hepatitis B virus vaccine has been
proven to reduce the prevalence of HBV even among HIV
positive population [37]. The low prevalence of HBV in this
study could also be due to the current increased awareness of
HIV and health education concerning preventive methods
particularly the observation of universal precaution.

The finding in this study was that HBV infection is more in
older children with HIV. This is consistent with those of Bukbuk
et al. [21] and Zhou et al. [37]. On the contrary, Narcissi et al.
and Teletela et al. [38] documented no association between
age and HBV/HIV co-infection. Moreover, the older age groups
have cumulative risk for exposure to HBV infections as the
years get advance [39].

None of the children aged 0-6 years had HBV infection in
both the study group and the controls; this could be attributed
to the Hepatitis B vaccine in-cooperated into childhood
immunization programme at birth in Nigeria. This assertion is

supported by a study in China [37]. However; the smaller
sample size of subjects within the age group might also have
influenced this finding.

In the study, gender analysis revealed that HBsAg
seropositivity was not significantly higher in males than in the
females in both HIV-infected and non-HIV infected. This is in
contrast with earlier findings by Otegboye et al. [40] and
Mehmet et al. [41]. Their observations may be due to
predisposition of boys to more aggressive sports and plays
might likely result in injuries and bleeding [42].

Concerning HBV risk factors and seropositivity, significantly
higher HBsAg seropositives were seen among the HIV-infected
children who received parenteral injection. A good number of
children received parenteral injections from patent medicine
dealers and maternity homes and majority of affected children
belong to the middle and lower socioeconomic. This finding is
consistent with those reported by other researchers in their
various studies [43-46].

Conclusion
The findings of this study also demonstrated the role of

blood transfusion in HBV transmission. Among the HIV–
positive children, previous history of blood transfusion was
significantly associated with HBV infection. In all these cases
the blood was donated by relatives and was reportedly
screened for HBV. This finding is in agreement with several
other epidemiological studies, which found blood transfusion
to be a major route for HBV transmission. The risk of HBV from
transfusions of screened blood has been attributed to blood
donated during HBV window period, poor test kit sensitivity,
false negative results and laboratory errors. It has been found
that blood donated by close relative pose a greater risk for
transmission of HBV than the professional donors whose
negative HBV status is known to the laboratories.

1. HIV-infected children had a significantly higher prevalence
of HBsAg compared to non-HIV infected children.

2. Most of the children with HBV infection were HIV positive
and aged 10-15 years.

3. Prevalence of HBsAg was significantly associated with
unsafe parenteral injection.

4. Blood transfusion was significantly associated with HBV
carriage among HIV infected.

Ethical Approval and Consent
Ethical approval for the study was obtained from the Ethics

Committee of the Nnamdi Azikiwe University Teaching Hospital
Nnewi. Written consent was obtained from caregivers after
informing them on the need and benefits of the study. Assent
was obtained from older children.
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