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Prevalence of Hepatitis-B Virus Infection Among Pregnant Women Attending Antenatal Clinic At Primary Healthcare Facilities In Nasarawa State, Central Nigeria 


ABSTRACT
Background: Hepatitis B virus (HBV) is transmitted through blood and body fluid. The infection causes acute or chronic liver diseases that is a global public health concern. An estimated 257.5 million people are chronically infected worldwide in 2022 with 1.2 million new infections yearly. Its overall prevalence is around 3.2% which varies significantly by region, with the highest prevalence in the Western Pacific and African regions. Nigeria is still considered one of the highly endemic countries with an estimated prevalence of around 9.5% to 13.6%. This study was conducted to determine the prevalence and correlate of infection among pregnant women attending antenatal clinic (ANC) at Primary healthcare facilities in Nasarawa State, Nigeria. 
Methodology: Three hundred and thirty-eight (338) participants were enrolled in this cross-sectional study. Blood samples were collected by venipuncture, processed, and tested using a combo kit with five Sero-markers of HBV.  
Result: The prevalence of HBV in this study was 8.3%. Only 12.7% had immune antibodies while 0.6 showed evidence of occult HBV infection. Age group ≤ 25years (P = .03) was significantly associated with the infection. Higher prevalence was found among women who are Polygamist (12.5%), Christians (8.7%), Single (20.0%), had only a primary level of education (9.5%), in Business (16.0%) and whose husband are farmers (12.2%).
Conclusion: The prevalence of HBV in this study was 8.3%. The younger age group were associated with HBV infection in the study area. Enhanced HBV infection sensitization at ANC and the community targeting the younger age group is recommended. 
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INTRODUCTION	Comment by amjadullah962@gmail.com: Rationale and clear research gap are missing ???
Hepatitis B is a DNA virus that infects the liver causing acute or chronic diseases. The virus is commonly transmitted from mother to child during birth and delivery, in early childhood, as well as through contact with blood or other body fluids during sex with an infected partner, unsafe injections or exposures to sharp instruments [1]. HBV infection of pregnant women causes significant maternal and perinatal morbidity and mortality with some strains much worse than others[2,3]. WHO estimated that 254 million people were living with chronic hepatitis B infection in 2022, with 1.2 million new infections each year and an estimated 1.1 million deaths, mostly from cirrhosis and hepatocellular carcinoma [1]. Nigeria is still considered one of the highly endemic countries for Hepatitis B, due to perinatal transmission of HBV [3,4]. It is believed that in utero infection does not occur and the babies become infected with HBV through contact with maternal blood/fluids during delivery and serological signs of infection becomes evident only after six weeks of age [5]. The highest risk for virus transmission with 85% to 100% of offspring becoming infected, while 70% to 90% progress to become chronic carriers is conferred by HBsAg and HBeAg seropositivity [6]. The vertical transmission of the virus from mother to child is responsible for chronic liver disease in infants with prevalence ranges of 6-25% in Nigeria [7]. The aim of this study was to determine the prevalence of HBV infection and its correlates among pregnant women attending antenatal clinics (ANC) at Primary Health Care facilities in Nasarawa State, Nigeria. 
MATERIALS AND METHODS
The study was carried out across the three Senatorial Zones of Nasarawa State. A Primary Health Care (PHC) facility was selected from each of the three Senatorial Zones using a purposive sampling method; PHC Wamba Road from Nasarawa North Senatorial Zone, PHC Angwan Woje from Nasarawa West Senatorial Zone and PHC Doma Road from Nasarawa South Senatorial Zone. 
Study Design: A cross-sectional study design was employed for this study using a structured questionnaire. Demographic information, HBV knowledge, history and exposure of the women on ANC were collected as basic data from each consenting woman using Open Data Kit (ODK). 
Study Location: The study was carried out at selected Primary Health Care facility across the Senatorial Zones of Nasarawa State	Comment by amjadullah962@gmail.com: Its repeated should not repeat 
Study Duration: From September, 2024 to November, 2024.
Sample size: A sample size of 338 clients was calculated for this study.
Sample size Calculation: The sample size was calculated using the formula described by Fisher (1996) for sample size (n)  
                                        n =    Z²pq
                                                   d²	
The required prevalence was taken from an HBV study around the study area [3]  
Where n = Sample size  
Z = Confidence interval (normal standard deviate at 95% confident interval which is taken as 1.96)  
p = Prevalence rate of HBV =26.4% [3]
q = 1-prevalence rate of HBV  
d = 95% confidence interval (5% probability)  
The formula was used to calculate the sample size n =338
Participants and Sampling Procedure: The participants are pregnant women on ANC visit to the facility. The normal ANC procedure for the facilities was followed while using their period of health education to sensitize the eligible pregnant women on the research study. The pregnant women who gave their consent for the study and meet the inclusion criteria were systematically sampled and interviewed using the structured questionnaire. A sampling frame from previous records of the number of pregnant women attending antenatal care in the selected site was used to determine the sampling interval and number of samples to be collected from each of the facilities. A sampling interval of skipping one pregnant woman among those who came for antenatal care was used to sample 131 clients from Wamba Road PHC in Akwanga Local Government Area (LGA), 101 clients from Angwan Woje PHC in Keffi LGA and 106 clients from Doma Road PHC in Lafia LGA making a total of 338 clients sampled.	Comment by amjadullah962@gmail.com: Was it pretested or validated? More detail is needed. Who interviewed them?  What domains were covered (sociodemographic, risk factors, knowledge)?
Sample collection and storage: A whole blood sample from each of the 338 pregnant women attending ANC in the selected PHC centers who consented to participate in this study was collected using 5ml syringe by vein puncture from September to November, 2024. The blood samples were collected into pre-labeled collection tubes containing EDTA anticoagulant. After each sample collection, they were centrifuged at 3000rpm and the plasma was carefully harvested into pre-labeled cryovials, packaged and preserved under cold chain system (at -20 °C) for laboratory assay.  
Inclusion criteria: Being a pregnant woman on antenatal visit and consenting to participate in the study was used for their inclusion 
Exclusion criteria: Any woman who is unable to respond to the interview due to a serious health challenge and those who did not volunteer to participate in the study were excluded. 	Comment by amjadullah962@gmail.com: Add “Any pregnant women” 

Ethical Approval: Ethical approval was obtained from the Nasarawa State Health Research Ethics Committee (HREC); NHREC Protocol No. 18/06/2017 on 25th July 2024,
Laboratory investigation: The HBV 5 in 1 combo kit from ROSTEC (Lot: 20220930, Expiring date 20260929) for the determination of the 5 HBV markers was used. The combo kit uses a lateral flow chromatographic assay consisting of 5 test panel strips assembled in a cassette for the qualitative detection of HBsAg, HBsAb, HBeAg, HBeAb and HBcAb in human serum or plasma. 
Assay procedure and interpretation of test results: The testing procedure was carried out according to the manufacturer’s instructions. HBsAg positive was used as a surrogate for the virus infection.
Statistical Analysis: Statistical Package for Social Sciences (SPSS) version 27 software was used for analysis. Significant difference and association between variables were assessed at 95% level of confidence and 5% alpha level while logistic regression was used to predict the probability of the outcome variables. The findings are as presented in Figures and Tables.  

RESULTS
Out of the 338 pregnant women (median age: 25 years, range: 17 – 45 years) who participated in this study across the three Senatorial Zones of Nasarawa State, 28(8.3%) tested positive for HBsAg, 43(12.7%) for HBsAb, 5(1.5%) for HBeAg, 319(94.4%) for HbeAb and 274(81.1%) for HBcAb respectively (Figure 1). Using HBsAg as the surrogate of infection, the prevalence of HBV infection in the study area was 8.3% (Figure 2). From the HBV infection status of the pregnant women, only 12.7% were immune while 0.6% showed evidence of occult HBV infection (Figure 3). Age group ≤ 25 years had higher prevalence (21%) and there was a significant association for the younger age group (P = .03) (Figure 4). Higher prevalence was found among women who are polygamist by their marital relationship (12.5%) and women who are Christian (8.7%) while highest prevalence was found among single women (20.0%), women with at least a primary level of education (9.5%), those who are Business women (16.0%), and those whose husband are farmers (12.2%) (Table 1).
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DISCUSSION OF FINDINGS
The prevention of HBV infection among pregnant women remains a major source of concern because of the risk of vertical transmission of the disease. The prevalence of HBV infection among pregnant women on ANC in this study was 8.3% indicating the endemicity level of HBV in the study area. This population prevalence falls within the high endemicity level based on the World Health Organization classification [8] and it is a call to enhance strategies aimed at the prevention and control of the infection in Nasarawa State, Central Nigeria. This finding is supported by previous studies from Nasarawa State that reported similar prevalence among young people 8.3% [9], pregnant women 9.4%[10], general population 10.6% [11] and febrile patients in Kogi State 8.5% [12], patients scheduled for Surgery in Hawassa city, Southern Ethiopia 9.0%[13], pregnant women in Gambia 9.2% [14] and pregnant women in Abuja 9.7% [4]. The prevalence in this study is however, slightly higher than the report among pregnant women in Lafia 8.0% [15,16], general population in Lafia 7.8% [17], pregnant women in Karu 6.5% [16] and in Otukpo 5.6% [18], in Bauchi 6.7% [7], in Jos 7.4% [19] and from Gambella in South West Ethiopia 7.9% [20]. The variation in prevalence rates may be due to differences in geographical locations, sampled populations, detection methods, study designs, and socio-cultural practices.  
From the distribution of the HBV sero-makers among the women, 12.7% had developed HBsAb, which is a neutralizing antibody produced by the immune system against HBsAg as a result of previous exposure or vaccination. This low immune status is a negative signal that should be use to advocate for enhance HBV vaccination campaign in Nasarawa State and Nigeria to boost the herd immunity of the populace, with specific target for pregnant women and women of child bearing age. Worthy of note is the fact that one of the major modes of transmission of the disease is through mother to child transmission, therefore, targeting their newborn with a dose of HBV vaccine at birth will help in providing the required immunity and control the spread of the infection. However, these findings are lower than the reported immunity among blood donors in Keffi (28.3%)[21] but higher than that from Sokoto (4.1%) [22] and those screened for immunization in Uganda (11.3%) [23]. The HBeAg, which is an indication of active HBV replication was prevalent in 1.5% of the women. This implies that these women have potential for high infectivity and can continue to spread the virus if appropriate preventive measures are not in place. This rate is lower than the 2.5% reported among blood donors in Keffi and higher than 0.6% among same group in Sokoto. This is also a cause for concern because these women (1.5%) have a 70 -90% chance of transmitting the virus to their unborn child if appropriate intervention is not provided [5]. The prevalence of HbeAb in this study was 94.4% and it is produced against HBeAg by the body. Its presence indicates lowered infectivity or immunity against the virus just like HBsAb. It could also indicate recovery from the viral infection. The prevalence in this study is higher than the 4.5% and 4.7% reported among blood donors in Keffi [21] and Sokoto [22] respectively. It is also higher than the 17.2% reported among those screened for immunization in Uganda [23]. The differences in study population may be responsible for the differences in findings. HBcAb is usually the first antibody to appear when a person contacts HBV infection. This sero-marker was found in 81.1% of the women which is higher than the 19.3% and 5.3% among blood donors in Keffi [21] and Sokoto [22] and also 17.2% among those screened for immunization in Uganda [23]. The identification of high HBcAb in this study among healthy pregnant women implies that there is the possibility of occult infection which is observed from the pattern of HBV sero-markers status of the women, in which 0.6% indicated evidence of occult HBV infection. For the women, this may have a detrimental effect on the progression of chronic liver disease of different etiologies which has a significant role in the development of hepatocellular carcinoma [24].
From the sociodemographic characteristics, the prevalence of HBV infection was significantly higher among age group ≤25 years. It therefore implies that the younger age group should be specifically targeted in the prevention and control strategy against HBV infection. Our findings in this study is supported by previous report among pregnant women on ANC in Federal Medical Center Keffi with a higher prevalence among women aged 21 -25 years[3], 11 -19 years [25] but was inconsistent with report from Lafia metropolis with a higher prevalence among those aged 40 - 49 years [17], >40 years [26], >35 years [27], 30 – 39 years [15], 25 – 29years [9], 25 -29years [4], >25years[18] and in Ankpa, Kogi State among febrile patients aged 24 – 44years[12]. The higher prevalence among the age group ≤25 years may be influenced by life style exposure to risk factors or limited access to early interventions and low level of awareness. Additionally, traditional health practices, such as tonsil removal and circumcision has been linked to community acquired HBV infection [28]. 
This study observed that those who are single or in a polygamous marriage, had a higher prevalence of HBV infection when compared with those who are married or living a monogamous marriage. This further highlight the risk of having multiple partners without using the appropriate protection. This finding can therefore be used as advocacy tool for more sensitization on the need for and use of protective strategies to prevent the spread of HBV infection. This findings of higher prevalence among single women and those leaving a polygamous marriage is inconsistent with previous studies [16][19][27], that reported higher prevalence among those who are married or living a monogamous marriage and is supported by other reports with higher prevalence among the unmarried, singles or women in polygamous marriage who are likely to have multiple sexual partners or engaged in riskier relationship [15][22][24][29]. This outcome could be due to differences in the level of awareness among the study participants and attitudes towards healthcare services and prevention. 
This study also observed that pregnant women who are Christians, had a higher prevalence of HBV infection, emphasizing the need for more sensitization in our religious settings. This finding is inconsistent with previous study by Alhassan [22] who reported higher prevalence among the Muslim women, and is supported by studies [17][26][30] in which Christian women were associated with higher prevalence of the disease. This outcome could be due to differences in religious practices and cultural attitudes towards healthcare services. 
This study also observed that those with only a Primary level of education had the highest prevalence of HBV infection. This emphasis the need for enhance sensitization and intervention among those without or with low level of education as a preventive measure against HBV infection. This finding is inconsistent with previous studies [11][26] which reported highest prevalence among those with a secondary level of education. The reason could be due to low level of awareness among the study participants. This finding is however supported by other studies that reported the highest prevalence among individuals with primary education [15][29][31], indicating that education alone may not be sufficient to protect against infection without targeted public health interventions. 
The finding that those who are business women, had highest prevalence of HBV infection is not consistent with a report by Angbalaga et al. [17] who observed a misconception about the transmission routes, while focusing on hospital-acquired infections and neglecting other risks like unsterilized medical tools in informal settings as possible reasons. The finding is however, supported by the highest prevalence reported by Omatola et al. [12] among business women. Also, the finding that women whose husbands are farmers had the highest prevalence is supported by previous similar studies [25][30] This therefore emphasizes the need for tailoring awareness campaigns towards different occupational settings to address specific risk factors. 

CONCLUSION
The 8.3% prevalence in this study area is high by WHO classification. The low number of women with immunity raises a need to advocate for HBV vaccination campaign in Nasarawa State and Nigeria while the presence of occult HBV infection raises concern of possible mother to child transmission if intervention is not provided. Therefore, the younger age group and women of child bearing age should be targeted for sensitization and HBV prevention intervention in the study area. 



RECOMMENDATION
Sensitization on HBV infection should be enhanced at ANC and in the community. The younger age group should be targeted for HBV screening and vaccination as a prevention and control measure.
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    Figure  1 :  Hepatitis B Virus Sero - Markers Status Among Pregnant Women on ANC  at   Primary  Healthcare Facilities in Nasarawa State ,   Central  Nigeria .     
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    Figure  2 :   Prevalence of HBsAg among Pregnant Women  on ANC  at   Primary Healthcare Facilities  in Nasarawa State ,   Central  Nigeria     
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    Figure  3 :   HBV Infection  Status of Pregnant Women on ANC  at   Primary Health Care Facilities in  Nasarawa State ,   Central   Nigeria .  
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    Figure  4 :  Age Group   related Prevalence of HBV   Among Pregnant Women on ANC  at   Primary  Health Care Facilities in Nasarawa State ,  Central  Nigeria   (X 2   = 4.94,  P   =  .0 3 )  
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  Table  1 :   Socio - demographic Characteristics and HBV Infection Among Pregnant Women  on ANC  at   Primary Health Care facilities in Nasarawa State ,  Central  Nigeria   Variables                Categories            No Screened (%)       HBV (%)         X 2              P - value      Marital Status                                                Married                            331 (97.9)               27 (8.2)           .86            .6 5                                    Single                                  5 (1.5)                       1 (20.0)                                                            Separated/Divorced                          2 (0.6)                      0 (0.0)   Marital Relationship (n=331)                                    Monogamy                    259 (77.8)                   19 (7.3)            1.60           .2 1                                      Polygamy                          72 (22.2)                   9 (12.5)   Religion                                    Christian                       127 (37.6)               11 (8.7)                 .03           .8 6                                  Muslem                           211 (62.4)                 17 (8.1)   Education level                        No Formal Education                  27 (7.9)                     2 (7.4)                1.20           .75                                   Primary                            63 (18.6)                 6 (9.5)                                   Secondary                   185 (54.7)               17 (9.2)                                    Tertiary                           63 (18.6)                 3 (4.8)   The Women’s Occupation                                   Housewife                    121 (35.8)                 9 (7.4)                 1.84             .6 1                                   Farming                             33 (9.8)                      3 (9.1)                                   Civil Servant                  163 (48.2)                  12 (7.4)                                   Business                         25 (7.4)                      4 (16.0 )   Their Husband’s Occupation                                   Farming                            41 (12.1)                    5 (12.2)              1.07           .78                                   Business                          185 (54.7)                   13 (7.0)                                    Civil Servants                 102 (30.2)                   9 (8.8)                                   Others                                10 (3.0)                     1 (10.0)   __________________________________________________________________________ __                      


