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Introduction

The highest burden of paediatric HIV/AIDS is found in Nigeria 
despite a national seroprevalence of 4.6% in Sub-Saharan African 
[1,2]. Of the 2.3 million burden of HIV infected children worldwide, 
90% live in sub-Saharan Africa and Nigeria accounts for 10% of 
them [3]. The rate of vertical transmission is as high as 25%–42% 
in African countries [1,3]. An estimated 600,000 new paediatric 
infections occur each year, with over 90% of these cases occurring 
in sub-Saharan Africa [4]. Rapid progression of HIV-1 infection 
to Acquired Immune Deficiency Syndrome (AIDS) is also a major 
problem in these children. Up to 25% of prenatally infected infants 
progress to AIDS within one year and the remaining 75% within a 
median period of seven years [4,5].

Both Hepatitis B and C viruses are endemic across Africa 
[6,7]. The prevalence of single infection for Hepatitis B infection  

 
in the general population in Nigeria ranges from 9% to 39% [6,8]. 
Hepatitis C virus infection rate in Nigeria is also considerably high 
ranging from 5.8% to 12.3% [2,9]. Due to the endemic nature 
of these viruses in the Sub Saharan region and shared routes of 
acquisition, co infections of HIV/HBV or HIV/HCV or even HIV/
HBV/HCV are not uncommon. Prevalence of co infection depends 
on the population studied [9].

One of the major determinants of accelerated HIV disease 
progression is the presence of co-morbidities and opportunistic 
infections. The epidemiology, natural history and treatment of 
HIV co-infection with HBV and HCV has been studied extensively 
in adults but documented sparingly in children, more so among 
Nigerian children [7,10,11]. The prevalence of HBV and HCV among 
children on HAART (Highly active antiretroviral therapy) has been 
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Abstract

Hepatitis B virus (HBV), Hepatitis C virus (HCV) and Human immunodeficiency virus (HIV) are blood-borne viral infections that have been 
widely reported in Nigeria. The knowledge of their shared transmission routes has raised alarm about the possibility and impact of co infection 
with the viruses in pediatric patients. This study determined theseroprevalence and correlates of these viruses among HIV infected pediatric 
patients attending an antiretroviral therapy clinic in Keffi, Nigeria. Two hundred participants were screened for HBsAg and anti-HCV antibodies 
using rapid test kits (ACON Laboratories Inc, USA). Informed written consent was obtained from their parents/guardians and information 
on their socio-demographics and exposure to some possible predictors were also obtained. A general prevalence of Hepatitis B and C virus 
infections in the study population was 24.5%. The prevalence of HBV was 11.0% while HCV was 13.5% and no child was co infected with all 
the 3 viruses. The viral infections were statistically associated with having scarification marks (p <0.05). However, gender, age, history of blood 
transfusion and HBV vaccination were not statistically significant possible risk factors for HBV and HCV infections (p >0.05), although there 
were arithmetic difference among the risk factors. The HIV/HBV and HIV/HCV co infection prevalence of 11.0% and 13.5% respectively is an 
emerging problem that cannot be downplayed. Routine screening of all HIV infected children for these hepatotropic viruses is necessary for 
appropriate to determine the correct antiretroviral treatment required according to the National guideline.
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reported to be 14.0% in a study in Nigeria [9]. With the introduction 
of HAART, more people are living longer. However, this gain is being 
threatened by the emerging challenges posed by co-infection with 
HBV and HCV. And unfortunately while HBV is vaccine preventable, 
HCV is not yet. Researchers have reported the preponderance of 
HIV/HBV and HIV/HCV infections in Africa [9,12,13].

Hepatitis B and C viral infections are known to lead to chronic 
infection after the acute infection especially if acquired in the 
perinatal period and early childhood. With improved survival due 
to the success of HAART, chronic viral hepatitis has become a major 
source of co morbidity in HIV infected populations [14]. In adults, 
co-infection with hepatitis B and C viruses increases the risk for 
hepatotoxicity of HAART and likelihood of onset of an AIDS-defining 
illness, compared to infection with HIV-1 alone [15]. It is unclear 
whether this is the same in children [15].

Most studies on HIV/HBV and HIV/HCV in Nigeria have been 
in adults. With increasing access to HAART in Nigeria, it is expected 
that more children with viral hepatitis among those with HIV 
will survive. This study was therefore carried out to evaluate the 
prevalence and correlates of HBV and HCV infections among HIV 
paediatric patients attending an antiretroviral therapy clinic in 
Keffi, Nigeria.

Materials and Methods

Study area and population

The area of study for this research was Keffi. It is approximately 
68Km from Abuja, the Federal Capital Territory and 128Km from 
Lafia, the capital of Nasarawa State. Keffi is located between latitude 
8 5’N of the equator and longitude 7 8’E and situated on an altitude 
of 850M above sea level [16].

A total of 200 HIV infected pediatric patients registered for ART 
in a private Hospital in Keffi. Participated in this cross sectional 
study after an informed consent was extracted from their parents/
guardians. Their demographic information was obtained by oral 
interview before sample collection.

Ethical clearance

Ethical clearance and approval to conduct this study was 
obtained from the Health Research Ethical Committee of Nagari 
Hospital Keffi.

Sample collection

About 5ml of blood was collected from each participant by 
venipuncture into a clean labeled plain tube. This was allowed to 
clot at room temperature and spun for 5 minutes at 3000rpm. The 
resultant sera were harvested into well labeled cryovials and stored 
at -20 0C until ready for use.

Laboratory investigation

HBsAg detection: A rapid in vitro test which is a qualitative 
sandwich immunoassay diagnostic kit was used for screening the 
sera for HBsAg. The test kit (HBsAg one step test strips, ACON 

Laboratories Inc, USA) utilizes a combination of monoclonal and 
polyclonal antibodies to detect HBsAg in serum. The test procedure 
and result interpretation were carried out according to the 
manufacturer’s instructions.

Anti-HCV detection: A rapid in vitro diagnostic kit (HBsAg 
one step test strips, ACON Laboratories Inc, USA) was used for the 
detection of anti-HCV in serum. This kit uses recombinant proteins 
and synthesized peptides derived from core and structural regions 
of HCV for the detection of anti-HCV in serum. The test procedure 
and result interpretation were carried out according to the 
manufacturer’s instructions.

Statistical analysis

The data obtained were subjected to descriptive statistical 
analysis using SPSS version 17.0. Chi-square statistical test was used 
to determine associations and values obtained were considered 
statistically significant at p ≤0.05.

Results

Two hundred pediatric HIV infected participants were 
recruited for this study. Among them were 95 (47.5%) males and 
105 (52.5%) females. The overall prevalence of hepatitis in these 
children population was 24.5%. Of these, 13.5% were reactive to 
anti-HCV and 11.0% to HBsAg. Females and males had higher 
infection rates for HCV and HBV respectively (p>0.05). When 
stratified by age, HBsAg and anti-HCV reactive cases were highest 
among children aged less than 2 years old. Infection rates with 
blood transfusion and HBV vaccine as possible risk factors were 
not statistically associated with the viral infections (p>0.05) while 
scarification marks was statistically associated with HBV and HCV 
infections (p <0.05).

Discussion

Infections with HBV, HCV and HIV are major public health 
problems because persons infected with these viruses may show no 
symptoms for many years and serve as reservoir for infection during 
these years. The need to ascertain the real burden of disease in our 
various localities is imperative. The seroprevalence of hepatitis 
carriage among participants in this study was 24.5%. This is higher 
than findings of 14.0% in a similar study in Lafia [9], 12.9% in HIV 
children in Benin [17], 17.5% among HIV adult patients in Keffi [6] 
and 7.5% among HIV positive children in Ethiopia [3].

HBsAg the seromarker used for HBV detection in this study was 
found in 11.0% of the children. This prevalence is higher than findings 
of 3.0% in Lafia [9], 10.0% in Ilorin [10], 6.2% in Uyo [1], 7.7% in 
Benin [17], 5.8% in Owerri [18], 7.8% in Benue [19] among HIV 
positive children and 6.0% among the general population in Lagos 
[20]. Reports among children from other countries found 10.4% in 
Zambia [14], 4.9% in China [21], 1.4% among HIV infected children 
and adults in Swaziland [22] and 8.8% among HIV seropositive 
persons in Ghana [11]. These differences in prevalence might be as 
a result of the difference in study population, geographical location 
especially as it affects cultural practices, social indices, endemicity of 
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the viruses and sensitivity of tests used for screening. The relatively 
high rate reported in this study is very likely to be a reflection of 
their low uptake of HBV vaccine in the study area. Worthy of note is 
also the fact that the prevalence reported in the present study did 
not account for occult HBV infection which will usually be possible 
among the HBsAg negative patients.

Similarly, the HCV/HIV co infection in this study was 13.5%. 
This is higher than reports of 1.7% in Ilorin [10], 11.0% in Lafia 
[9], 2.3% in Benue [19], 4.54% in Lagos [23], 1.0% in Enugu [24] 
among children and 1.2% among patients with kidney disease 
[20]. Similar studies from other countries recorded lower rates 
than the present study. It was 1.5% in USA [25], 9.6% in China [21] 
among children and 5.6% among HIV infected adults in Uganda 
[26]. Several epidemiological studies have reported high HCV 
prevalence but with no apparent risk factors [9,27]. Differences in 
the seroprevalence of HCV in this study may reflect the difference in 
its geographical distribution, the methodologies and clinical setting 
of subjects as well as the different sensitivities of tests employed.

On the whole, the seroprevalence of HIV/HBV and HIV/HCV in 
the study population might be a reflection of the viral prevalence in 
their community. Thus also suggesting that the risk of predisposition 
to infection is the same for every member of their community. 
Gender was not found to be associated with the viral prevalence 
(p > 0.05). HBsAgseropositivity was higher in female than male 
while anti-HCV seropostivity was higher in male than female. This 
was contrary with the report of Pennap et al. [9] in Lafia, Nigeria. 
HBV was higher in males than females in similar studies within 
Nigeria [1,10]. However, similar studies in Lagos, Benue and Enugu 
reported HCV as higher in males [19,23,24]. The reason for the 
higher female predilection is not obvious. However, females are 
traditionally more likely to have had ear piercings at infancy as well 
as native aesthetic scarifications hence increasing the risk for HCV 
transmission especially as unsterilized sharp objects are usually 
used for such procedures.

The age stratification in this study did not show any statistical 
significance in age specific prevalence. HBsAg and anti-HCV were 
detected highest among children that were less than 2 years old. 

This might be suggestive to some vertical transmission. This was 
also reported in similar studies in Nigeria [1,9,19]. This is in contrast 
to an Ethiopian study that observed infection as more common 
among the older children [3]. History of blood transfusion and HBV 
vaccination were not possible predictors for the viral infections 
among the study population (p>0.05). Although, Hepatitis B and 
C viral infections were higher among those that had had a blood 
transfusion and HBV vaccination, it was not statistically significant. 
Other researchers have made similar observations in Nigeria [9,18], 
Tanzania [28] and Ethiopia [3]. Prevalence of HBV infection among 
those that had been vaccinated might among other reasons be as a 
result of vaccine failure or incomplete dose uptake. In such cases 
the children could not have been protected. Similarly, the higher 
prevalence of HBV infection among those that had been transfused 
might partly be an outcome of the fact that the only surrogate used 
for blood screening for transfusion in the study area is HBsAg.

There was a statistically significant association between 
scarification marks and the viral infections (p<0.05). The infection 
with HBV and HCV was higher among those with a scarification 
mark than those without any scarification marks. This implies that 
there is a likelihood of contribution to the disease burden by this 
unwholesome traditional practice. Similar observations have been 
made by Ejiofor et al. [29] in Enugu whose studies were in the 
Eastern part of Nigeria.

Conclusion

The present study shows a high burden of HBV (11.0%) 
and HCV (13.5%) among HIV infected children in the study area. 
Scarification marks was identified to be a risk factor for the 
infections while gender, age, history of blood transfusion and 
HBV vaccination were not significantly associated with the viral 
infections. This burden of infection is a call for alert especially as 
concurrent infection with these hepatotropic viruses exposes 
them to liver failure complications and also leads to an overlap of 
their pathogen city with a consequent diagnostic and treatment 
challenge to the Physician. This therefore necessitates the need for 
general awareness campaign on prevention and control and routine 
screening of children at risk for HBV and HCV infections (Table 1).

Table 1: Seroprevalence of Hepatitis B and C viruses among HIV infected pediatric patients attending an ART clinic in Keffi with respect to risk factors 
studied.

Risk Factors No. Examined
No. Positive

HBV (%) p Value HCV (%) p value

Gender

Male 95 12(12.6)
0.5301

12(12.6)
0.7653

Female 105 10 (9.5) 15 (14.3)

Age (Years)

< 2 12 2 (16.7)

0.7805

3 (25.0)

0.6296

5-Feb 80 8 (10.0) 11 (13.8)

9-Jun 55 8 (14.5) 8 (14.5)

13-Oct 35 2 (5.7) 2 (5.7)

14-17 18 2 (11.1) 3 (16.7)
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History of Blood Transfusion

Yes 54 10(18.5)
0.0696

12(22.2)
0.0609

No 146 12 (8.2) 15 (10.3)

Scarification marks

Yes 30 10(33.3)
0.0003

9 (30.0)
0.0177

No 170 12 (7.1) 18 (10.6)

History of HBV Vaccine

Yes 48 7 (14.6)
0.42

No 152 15 (9.9)
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