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INTRODUCTIONS 

Hepatitis B is one of the most common infectious diseases in the world and a major health problem caused by Hepatitis B Virus. Mother-to-
child transmission (MTCT) of HBV is responsible for more than one third of chronic HBV infections globally (Nelson et al., 2012; Ni et al., 
2014). Vertical transmission of HBV infection has been shown in a study to be influenced by HBeAg status which is associated with high HBV 
DNA viral load (Kfutwah et al., 2012; Nelson et al., 2012). Prevention of perinatal transmission of HBV is therefore crucial to tackle the burden 
of the disease in high endemic sub-Saharan African areas such as Nigeria. The study is aimed to determine the prevalence of Hepatitis B virus 
infections among women receiving highly active antiretroviral therapy and their exposed infants in some hospitals in Katsina metropolis, 
Nigeria. 

MATERIALS AND METHODS 

This study was a hospital based cross sectional study that involved HIV positive women receiving HAART to determine the prevalence HBV in 
some hospitals in Katsina metropolis. Consecutive sampling procedure was used to select participants. A total number of 182 eligible and 
consented women and their 182 infants were recruited for the study. From each of the women enrolled, about 5mL of blood sample was 
aseptically collected by venipuncture of the cubical vein using disposable needles and syringes during their normal visit to the hospitals. 
About 2mL was drawn from their infants by a trained phlebotomist. Freshly collected blood was dispensed into an EDTA bottle centrifuged at 
1000rpm for 5 minutes where plasma was separated from the cells and stored in refrigerator at -20°C in molecular laboratory of Sahel 
Medicare Katsina. Screening for Hepatitis B surface antigen (HBsAg) in 182 women receiving HAART and their 182 infants was done using 
Seven Grace HBsAg rapid test strip according to manufacturer’s instructions. All samples of HBV exposed infants whose mothers were HBsAg 
positive were subjected to conventional PCR to confirm the presence/absence of HBV DNA. All 10 HBsAg positive samples from mothers 
receiving HAART were further screened to detect other serological markers of HBV infection by using diagnostic kits for HBV infection 
markers for the qualitative detection of their presence. All the 10 HBsAg positive samples from women receiving HAART were subjected to 
Real-time PCR (qPCR) for HBV DNA viral load. 

RESULTS 

Out of 182 mothers, 10 (5.5%) were HBsAg positive (Table 1). All the infants tested were HBsAg negative giving a prevalence rate of 0% (Table 
1). All the samples from infants whose mothers were HBsAg positive were confirmed truly negative with no DNA amplified conventional 
polymerase chain reaction (PCR).  

The distribution of HBV markers among the HBsAg positive women receiving HAART is presented in Table 2. None of them had developed the 
Hepatitis B surface antibody (Anti-HBs) and Hepatitis B envelope antigen (HBeAg) in this study. A total of 4 (40%) had hepatitis B envelope 
antibody (anti-HBe). Moreover, 90% (9/10) had developed Hepatitis B core antibody (anti-HBc). 

Out of 10 samples subjected to real-time PCR for HBV DNA viral load, 2 samples had detectable levels of HBV DNA with viral load of 1.54×103 

and 5.28×103 copies/ml (Table 3). 

The result was analysed based on the socio-demographic and risk factors associated with HBV infections as shown in table 4 and 5 
respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCUSSION 

This study was conducted to determine the prevalence of hepatitis B virus 
infections among women receiving highly active antiretroviral therapy and their 
infants in some hospitals in Katsina metropolis. Results obtained from this study 
revealed that 5.5% of women receiving HAART were seropositive for HBsAg (a 
marker of HBV infection) and hepatitis B virus was not detected in any of the 
infants. The 5.5% prevalence obtained in this study indicates moderate 
endemicity as WHO defines low prevalence to be <2%, moderate prevalence as 
2-8%, and high prevalence as >8% HBsAg positivity (WHO, 2012). The result 
obtained in this study is similar with result from a study in Kenya which reported 
HBV prevalence among HIV negative pregnant women was at 5.6% (Kilonzo, 
2014). The prevalence of HBsAg in the present study is higher than that reported 
from similar studies which reported HBV infections rate of 3.6% among HIV-
infected women receiving effective HIV HAART (Kang’ethe et al., 2017), the 4% 
among HIV-infected delivering women in Malawi (Chasela et al., 2015) and 4.3% 
among children in Enugu, Nigeria (Uleanya and Obidiken, 2015). On the other 
hand, higher prevalence rates were reported in previous studies: 12.5% earlier 
reported amongst asymptomatic students in Ahmadu Bello University, Zaria 
(Aminu, et al., 2013) and 15.5% found among Medical students of Usman 
Danfodio University, Sokoto (Alo et al., 2013). These discrepancies in the 
prevalence rates may be attributed to geographical variations, varieties in socio-
cultural practices, sexual behavioral, medical exposure, differences in the 
diagnostic test methods. 

The results from this study revealed 0% prevalence of Hepatitis B surface 
antibody (Anti-HBs) among HBsAg positive women receiving HAART. The 
absence of Anti-HBs in these women indicates that none of the women had 
developed anti-HBs. The presence of anti-HBs is generally interpreted as 
indicating recovery and immunity from hepatitis B virus infection. Anti-HBs also 
develop in a person who has been successfully vaccinated against hepatitis B 
virus. This study revealed 0% prevalence of Hepatitis B enveloped antigen 
(HBeAg) among HBsAg positive women receiving HAART. The absence of HBeAg 
in these women indicates that the virus is not replicating and the infected 
women had low levels of HBV. Traditionally, the presence of HBeAg in a host's 
serum is associated with much higher rates of viral replication and enhanced 
infectivity. Therefore, women who developed HBeAg could potentially transmit 
the virus to their infants through vertical transmission. The absence of HBeAg in 
the HBsAg positive women receiving HAART might have reduced the chances of 
the spread of the infection to the infants. The negative status of HBeAg in this 
study could be due to HAART regimen received by women for the management 
of HIV. The World health organization has recommended use of Tenofovir (TDF) 
and Lamivudine (3TC) regimen (WHO, 2014) for the management of HBV 
infections. The uses of TDF and 3TC regimen in HBV infected women might have 
potentially caused the negative status of HBeAg. Furthermore, 40% (4/10) of the 
HBsAg positive women receiving HAART had developed hepatitis B envelop 
antibody (anti-HBe). This is generally produced by the immune system 
temporarily during acute HBV infection and it indicates lower levels of HBV or 
resolution of infection. During the natural course of an infection, the HBeAg may 
be cleared, and antibodies to the 'e' antigen (anti-HBe) will arise immediately 
afterwards. This conversion is usually associated with a dramatic decline in viral 
replication. The result from this study indicates that 40% of the HBsAg positive 
women were not infectious and may not transmit the virus. It also shows the 
processes of recovery from the infection. Nine (9) of the HBsAg positive women 
receiving HAART had developed hepatitis B core antibody. Anti-HBc is the first 
antibody to appear. Demonstration of anti-HBc in serum indicates HBV infection, 
current or past. The IgM anti-HBc is present in high titer during acute infection 
and usually disappears within 6 months, although it can persist in some cases of 
chronic hepatitis. IgG anti-HBc generally remains detectable for a lifetime (WHO, 

2012). It is therefore difficult to determine the time point at which these women 
became infected with the HBV.  

In this study, the HBV DNA viral load was detected in 2 of the 10 samples of 
HBsAg positive women receiving HAART by real-time PCR at lower level 
(1.54×103 and 5.28×103 copies/ml). The lower level of the HBV DNA viral load 
observed in this study could be due to HAART regimen received by women for 
the management HIV as world health organization recommended use of 
Tenofovir (TDF) and Lamivudine (3TC) regimen (WHO, 2014) for the 
management of HBV and the use of TDF and 3TC regimen in HBV infected 
women might have reduced of HBV DNA viral load in their blood. 

All of the socio demographic and risk factors studied in this study were not 
significantly associated with the viral infections. 

CONCLUSION 

This study found the prevalence of HBV infection among women receiving 
HAART in some hospitals in Katsina metropolis to be 5.5%, which implies that 
the virus is endemic among the women receiving HAART based on WHO 
recommendation. However, the HBV infection was not detected among the 
infants (0%), which mean that there was no vertical transmission from mothers 
to their infants. The HBsAb and HBeAg were not detected in the HBsAg positive 
women receiving HAART. This result indicates that the women were not 
recovered or developed immunity from this infection but they were not 
infectious and could not transmit the virus to their infants through vertical 
transmission. The HBV DNA was detected in 2 of the 10 samples by real time 
PCR with low viral load. The HBV DNA viral load observed in this study could be 
due to HAART regimen received by women for the management HIV that could 
have potentially caused the suppression of HBV DNA viral load. All of the socio 
demographic and risk factors studied in this study were not significantly 
associated with the viral infections. 
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Factor Total number 

tested 

Total number 

positive (%) 

Women 182 10 (5.5) 

Infants 182 0 (0.0) 

Table 1: Prevalence of HBsAg among women receiving HAART and 
their infants attending some Hospitals in Katsina Metropolis 

HBV Markers    
No. tested    
No. Positive 
(%)                
Interpretations     

HBV Markers    
No. tested    
No. Positive 
(%)                
Interpretations     

HBV Markers    
No. tested    
No. Positive 
(%)                
Interpretations     

HBV Markers    
No. tested    
No. Positive 
(%)                
Interpretations     

HBsAb  10 00 (0.0)  Recovery and 
immunity from 
HBV  infection 
or vaccination 

HBeAg 10 00 (0.0) Higher rates of 
viral replication 
and high 
infectivity 

HBeAb 10 04 (40) Lower levels of 
HBV or decline 
in viral  
replication 

HBcAb 10 09 (90) Indicates HBV 
infection, 
current or past 

Table 2: Distribution of HBV markers in HBsAg positive women 
receiving HAART attending some Hospital in Katsina metropolis 

Study 

subjects 

(n=10) 

Viral load 

(IU/ml) 

Viral load 

(copies/ml) 

013 ND ND 

018 ND ND 

033 ND ND 

065 ND ND 

097 ND ND 

133 257 1.54×103 

144 882 5.28×103 

164 ND ND 

168 ND ND 

180 ND ND 

Table 3: HBV DNA Viral load among HBsAg positive women receiving 
HAART attending some hospitals in Katsina metropolis 

Factor Total 

Number 

Examined 

Total 

Number 

Positive 

(%) 

P value 

Age group 

(years) 

      

18-27 39 2 (5.1)   

28-37 96 6 (6.3)   

38-47 47 2 (4.3) 0.8805 

Marital 

Status 

      

Single  8 1 (12.5)   

Married  143 6 (4.2)   

Divorced  21 2 (9.5)   

Widowed 10 1 (10) 0.5187 

Occupatio

n 

      

Student 2 0 (0.0)   

Business  56 2 (3.6)   

Employed 22 1 (4.5)   

Unemploy

ed 

102 7 (6.9) 0.8204 

Educationa

l level 

      

Informal 

education        

73 5 (6.9)   

Primary 38 2 (5.3)   

Secondary 50 2 (4.0)   

Tertiary 21 1 (4.8) 0.8805 

Family 

Type 

      

Monogam

y 

121 5 (4.1)   

Polygamy 61 5 (8.2) 0.4287 

Table 4: Socio-demographic Factors 
associated with HBV infection in the 
study area 

Table 5: Possible risk Factors associated with HBV 
infection in the study area 

Factor                 Total 

no. 

exami

ned  

No. 

Positive 

(%)  

P 

value    

Odd 

ratio 

HBV 

awareness 

        

Yes 75 4(5.3%)     

No 107 6(5.6%) 0.9363 0.948

4 

History of 

HBV 

infection in 

Family 

        

Yes 20 3(15.0%)     

No 162 7(4.3%) 0.1450 3.908 

HBV 

Vaccinatio

n 

        

Yes 30 1 (3.3%)     

No 152 9 (5.9%) 0.8965 0.547

9 

Ever 

received 

blood 

transfusio

n 

        

Yes 60 6(10.0%)     

No 122 4 (3.3%) 0.1274 3.278 

Sharing of 

sharp 

unsterilize

d objects 

        

Yes 29 2 (6.9%)     

No 153 8 (5.2%) 0.7178 1.343 

Sex 

partner 

        

1 88 3 (3.4%)     

>1 94 7 (7.4%) 0.3848 2.280 


