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ABSTRACT 
The seroprevalence of Hepatitis B virus among pregnant women in Benin City was investigated. Four 

hundred and ninety-three (N=493) blood samples were collected randomly from pregnant women 

attending four different hospitals in Benin City within a period of three months. The blood samples 

were screened for hepatitis B antibodies using FICH TECH diagnostic kit. Enzyme Linked 

Immunosorbent Assay (ELISA) was done to exclude false positive cases followed by Liver Function 

Tests (LFT) using reflotron plus analyser. Polymerase Chain Reaction (PCR) was done to amplify 

hepatitis B viral DNA followed by agarous gel electrophoresis to separate the bands before 

visualisation with U-V transilluminator. Out of 176 blood samples collected from pregnant women 

attending Stella Obasanjo Women and Children Hospital, 3 (1.7%) were positive for hepatitis B 

antibodies. At Faith Medical Centre, 258 blood samples were collected out of which, 3 (1.2%) were 

positive. Enofe Medical Centre had 2 (8.0%) positive out of 25 blood samples collected while 1 

(2.9%) positive case was recorded from the 34 blood samples collected at Ovbiose Hospital. Overall, 

9 (1.8%) blood samples were hepatitis B antibodies positive out of the total of 493 and the difference 

was statistically significant (p ≤ 0.05). The 9 positive blood samples were subjected to LFT, out of 

which 3 (3.33%) recorded abnormal values between alkaline phosphatase (310 - 423), aspartate 

amino transferase (49 - 65), alanine amino transferase (46 - 55), total bilirubin (1.0 - 9.8) and 

conjugated bilirubin (0.5 - 4.8). Out of the same nine samples amplified using polymerase chain 

reaction, 4 (44.4%) harboured one band of DNA each with their molecular weights varying between 

100 bp – 1517 bp. Out of the 4 samples that had hepatitis B viral DNA, 3 (75%) were those with 

abnormal LFT results. Despite the low hepatitis B prevalence among pregnant women used in this 

present study, there is still a need for a public health concern in Nigeria because of the risk of 

perinatal transfer. Therefore, all pregnant women including those previously tested or vaccinated 

should be tested routinely for HBsAg during early prenatal visit, preferably in the first trimester in 

each pregnancy.  
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INTRODUCTION 

Hepatitis is the inflammation of the liver caused by viruses, bacterial infections, or 

continuous exposure to alcohol, drugs, or toxic chemicals, such as those found in aerosol 

sprays and paint thinners (Gish et al., 2009).  The condition can be self-limiting or can 

progress to fibrosis (scarring), cirrhosis or liver cancer. Hepatitis viruses are the most 

common cause of hepatitis in the world but other infections, toxic substances (e.g. alcohol, 

certain drugs), and autoimmune diseases can also cause hepatitis (Basra, 2011).There are 5 

main hepatitis viruses, referred to as types A, B, C, D and E.  

These 5 types are of greatest concern because of the burden of illness and death they cause 

and the potential for outbreaks and epidemic spread. In particular, type B leads to chronic 

disease in hundreds of millions of people and is the most common cause of liver cirrhosis and 

cancer. Persistence of HBsAg is the principal marker of risk for developing chronic liver 

disease and liver cancer (hepatocellular carcinoma) later in life (Yakubu et al., 1998).It 

usually occurs as a result of parenteral contact with infected body fluids. Symptoms of the 

infection include yellowing of the skin and eyes (often referred to as jaundice), dark urine, 

extreme fatigue, nausea, vomiting and abdominal pain. 

The infection may be asymptomatic in some patients during acute infections but in some 

others, there could be symptoms. Acute HBV infection is characterized by the presence of 

HBsAg and immunoglobulin M (IgM) antibody to the core antigen, HBcAg. During the 

initial phase of infection, patients are also seropositive for hepatitis B e antigen (HBeAg). 

HBeAg is usually a marker of high levels of replication of the virus. The presence of HBeAg 

indicates that the blood and body fluids of the infected individual are highly contagious. 

Chronic infection is characterized by the persistence of HBsAg for at least 6 months (with or 

without concurrent HBeAg). Persistence of HBsAg is the principal marker of risk for 

developing chronic liver disease and liver cancer (hepatocellular carcinoma) later in life 

(Yakubu et al., 1998). 

Common modes of transmission for this virus include receipt of contaminated blood or blood 

products, invasive medical procedures using contaminated equipment and for hepatitis B, 

transmission from mother to baby at birth, from family member to child, and also by sexual 

contact (Nakamotoet al., 2003; Basra, 2011). The hepatitis B virus is classified as the type 

species of the Orthohepadnavirus, which contains three other species: the Ground squirrel 

hepatitis virus, Woodchuck hepatitis virus, and the Woolly monkey hepatitis B virus (Zhang 

et al., 2007). The genus is classified as part of the Hepadnaviridae family, which contains two 

other genera, the Avihepadna virus and a second which is yet to be assigned. Viruses similar 

to hepatitis B have been found in all apes suggesting an ancient origin for this virus in 

primates (Hunt, 2007). 

The virus is divided into four major serotypes (adr, adw, ayr, ayw) based on 

antigenic epitopes present on its envelope proteins. These serotypes are based on a common 

determinant (a) and two mutually exclusive determinant pairs (d/y and w/r). The viral strains 

have also been divided into ten genotypes (A–J) and forty subgenotypes according to overall 

nucleotide sequence variation of the genome. The genotypes have a distinct geographical 

distribution and are used in tracing the evolution and transmission of the virus. Differences 

between genotypes affect the disease severity, course and likelihood of complications, and 

https://en.wikipedia.org/wiki/Orthohepadnavirus
https://en.wikipedia.org/wiki/Woodchuck_hepatitis_virus
https://en.wikipedia.org/wiki/Hepadnaviridae
https://en.wikipedia.org/wiki/Avihepadnavirus
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response to treatment and possibly vaccination. The serotypes and genotypes do not 

necessarily correspond (Hassan et al., 2008). 

A small subset of persons with acute hepatitis can develop acute liver failure which can lead 

to death. In some people, the hepatitis B virus can also cause a chronic liver infection that can 

later develop into cirrhosis of the liver or liver cancer (CDC, 2003). It is estimated that over 

200 million people are chronically infected with hepatitis B, and more than 600 thousand 

people die every year due to complications of hepatitis B, including cirrhosis and liver cancer 

(Gish et al., 2009). It has been reported that among pregnant women in the UK, hepatitis B 

occurs most often in „mums-to-be‟ who describe themselves as black African, Pakistani and 

Chinese. There is also a higher rate of the infection among non-British white women 

(Blumberg et al., 1967). It is however, an important occupational hazard for health workers. 

 

Laboratory diagnosis of hepatitis B infection focuses on the detection of the hepatitis B 

surface antigen HBsAg and is based on a constellation of clinical, biochemical, histological, 

and serologic findings. WHO recommends that all blood donations be tested for hepatitis B to 

ensure blood safety and avoid accidental transmission to people who receive blood products 

(WHO, 2011). 

The prevalence of HBV in Nigeria has been reported in several studies (Okonko et al, 2012; 

Tula and Iyoha, 2015;Joanahet al, 2016). These studies reported the overall seroprevalences 

of HB virus below 50% in their various study areas. Also, the prevalence according to age 

and gender were reported although their occurrence did not follow a specific pattern. There is 

little no specific treatment for acute hepatitis B while for chronic infections, oral antiviral 

drugs could be used to suppress the virus. Care is given to patients with acute infections so as 

to maintain comfort and adequate nutritional balance, including replacement of fluids lost 

from vomiting and diarrhoea. The treatments should be administered as recommended 

(Abiodun et al, 1986; WHO, 2011). Use of potent HB vaccines is preventive and the 

effectiveness is well documented (Blumberg et al., 1967; Johnson et al., 1986; Yang et al., 

2008). 

Based on the pathogenic nature of this virus, routine HBsAg screening in sexually active 

subjects especially among the young and singles is recommended and should be 

incorporated into hospital care. Also, as a matter of urgency, the Nigerian government 

should extend HBV vaccination programme to the adult folks and not just limited to the 

national childhood immunization programme. This work is aimed at determining the 

prevalence of hepatitis B virus amongst pregnant women in some areas of Benin City, 

Nigeria. 

 

MATERIALS AND METHODS 

DESCRIPTION OF SAMPLE AREA  

The study was conducted in Benin City, from four (4) different health facilities viz; Faith 

Medical Centre (FMC) at Airport Road, Stella Obasanjo Women and Children Hospital at 

Sapele Road, Enofe Medical Centre, Benin-Auchi Road and Ovbiose Hospital, Aduwawa 

Quarters.  All four hospitals are Government approved Health Centres in Edo State. These 

study areas are most often congested with patients especially pregnant women attending 

antenatal clinic.  



International Journal of Advanced Academic Research | ISSN: 2488-9849 

Vol. 7, Issue 6 (June, 2021) | www.ijaar.org 

Journal DOI: 10.46654/ij.24889849  

Article DOI: 10.46654/ij.24889849.e7620 

 

63 
 

SAMPLE COLLECTION  

About 5 millilitres (ml) of whole blood samples were collected from each of a total of 493 

pregnant women attending Ante-Natal Clinic (ANC) in the four hospitals in Benin City, using 

sterile syringes and needles. About 2.5 ml of each blood sample was dispensed into sterile 

plain containers and the remaining dispensed into EDTA bottles aseptically. These were 

immediately followed by appropriate labelling and the samples taken to the laboratory of 

Enofe Medical Centre for screening. 

 

SCREENING USING HBsAG TEST STRIPS AND ELISA  

Samples collected into sterile non anti-coagulant bottles were centrifuged at 5000 rpm for 10 

minutes after which, the sera were carefully aspirated and dispensed into new screw caped 

bottles. Commercially available HBsAg test strips (FICH-TECH) which has HBsAg 

specificity > 99.9% were then inserted into each bottle containing the serum, and were 

allowed to run for a period of 15 minutes followed by the interpretation of the results 

according to the fich-tech user manual.  Positive tests showed a line at the test region and 

also, a line at the control region while a negative test only produced a line at the control 

region. Invalid tests either showed a line at the test region alone or, not show any line on the 

HBsAg test strip at the end of 15 minutes. Positive samples were then sent for Liver Function 

Tests (LFT) and confirmation using Enzyme Linked Immunosorbent Assay (ELISA). Also, 

the corresponding samples in EDTA bottles were stored in a refrigerator for DNA extraction. 

 

LIVER FUNCTION TESTS (LFTS) 
Liver function tests were done for the samples that were positive to ELISA screening using 

reflotron plus and appropriate test strips.  Liver function tests measure various chemicals 

present in the blood and can be useful in determining the extent of liver disease (Sear, 2000). 

There are two general categories of “liver enzymes.” The first group includes the Alanine 

Aminotransferase (ALT) and the Aspartate Aminotransferase (AST), formerly referred to as 

the Serum Glutamic- Pyruvic Transaminase (SGPT) and Serum Glutamic Oxaloacetic 

Transaminase (SGOT) respectively. These are enzymes that are indicators of liver cell 

damage. The other frequently used liver enzymes are the alkaline phosphatase and Gamma-

Glutamyl transpeptidase (GGT and GGTP) that indicate obstruction to the biliary system, 

either within the liver or in the larger bile channels outside the liver (Zuckerman, 1977). 

 

DNA EXTRACTION 

After the confirmation with ELISA to exclude false positive results, all positive samples were 

sent for DNA extraction using ZYMO kits as detailed below; 

Firstly, 200 ul of whole blood sample was dispensed into a microcentrifuge tube and 200 ul 

biofluid cell buffer and 20 ul proteinase K were added to the sample. The content of the 

microcentrifuge tube was mixed thoroughly and then incubated at 55°C for 10 minutes. At 

the end of the incubation period, 1 volume genomic binding buffer was added to the digested 

sample. The mixture was then transferred to a Zymo-spin IIC-XL column in a collection tube 

and centrifuged (≥ 12,000x g) for 1 minute. The collection tubes with the flow through were 

discarded. About 400ul DNA pre - wash buffer was added to the column in a new collection 

tube and centrifuged for 1 minute. About 700ul g-DNA wash buffer was added to a fresh 

column and centrifuged for 1 minute then collection tube underneath was emptied. About 

200ul of g-DNA wash buffer was added to a new column and centrifuge for 1 minute with 

the collection tube underneath containing the flow through discarded.  In order to elute the 

http://www.hepatitiscentral.com/hbv/hepbfaq/tests.html#ALT OR SGPT
http://www.hepatitiscentral.com/hbv/hepbfaq/tests.html#ALT OR SGPT
http://www.hepatitiscentral.com/hbv/hepbfaq/tests.html#AST
http://www.hepatitiscentral.com/hbv/hepbfaq/tests.html#GGT (GAMMA GLUTAMYLTRANSFERASE)
http://www.hepatitiscentral.com/hbv/hepbfaq/tests.html#GGT (GAMMA GLUTAMYLTRANSFERASE)
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DNA, the content of the collection tubes were transferred to a clean microcentrifuge tube and 

≥ 50ul DNA elution buffer was added to the tube and incubated for 5 minutes and then 

centrifuged for 1 minute to get an ultra-pure DNA. 

 

PREPARATION OF 1.0% AGAROSE GEL  

Agarose gel was prepared following Inquaba specifications with 1.0 g of agarose powder 

weighed and dispensed into 100 ml of running buffer in a conical flask. The mixture was 

heated for 3-5 mins in a microwave to dissolve the powder. The homogenate was then 

allowed to cool at 56
o
C before 2 µl of ethidium bromide was added. The gel solution was cast 

in gel mould in which the gel comb had been appropriately inserted.  The agarose gel was 

allowed to solidify for 45 mins at room temperature before use (Gish et al., 2009). 

POLYMERASE CHAIN REACTION (PCR) 

The test uses the Polymerase Chain Reaction to amplify the amount of DNA or RNA present 

in a sample. The test is highly sensitive and can detect minute quantities of DNA or RNA 

with regard to Hepatitis B (Sear, 2000). 

 

AMPLIFICATION OF HEPATITIS B VIRAL DNA 
The reaction mixture contained inquaba PCR PreMix (Inquaba, South Africa), which is a 

premixed ready-to-use solution containing Tag DNA polymerase, dNTP, MgCl and loading 

dye. The reaction mixture was prepared in 0.2 ml PCR tubes with 25 μl reaction volumes 

(12.5 μl PreMix, 5 μl nuclease free water, 125 μl forward primer, 125 μl reverse primer and 

5.0 μl template DNA) and done under the following thermocycling conditions in a GeneAmp 

PCR system (Geneamp, Singapore) at 94 °C for 4 minutes  for initial denaturation then 31 

cycles, each at 94°C for 45 seconds, 54°C for 1 min (for P1-F 59.2 °C and  60.4°C for S1-2-R 

both for 1 minute), final extension at 72°C for 8 minutes and held at 4°C. At the end of the 

cycles, the PCR products were separated by electrophoresis in 1.0% agarose gel and 

visualized under a UV transilluminator. The primers used were;  

Forward primer (P1-F) TCACCATATTCTTGGGAACAAGA and reverse primer (S1-2-R) 

CGAACCACTGAACAAATGGC. 

AGAROSE GEL ELECTROPHORESIS  

About 10 µl of DNA ladder (molecular marker) mixed in loading dye was dispensed in the 

first well, 10 µl of samples consisting 2 µl of loading dye to 8 µl sample was loaded in each 

wells of agarose gel and the electrophoresis ran at 90 v for 60 mins with the resultants viewed 

under UV transillumination. 

 

RESULTS 

Out of the blood samples (N= 493) examined for presence of hepatitis B virus, nine (9) 

samples were positive while there were none in four hundred and eighty-four (484). The 

overall prevalence of the infection among the pregnant women was 1.83%. The difference 

was statistically significant (p ≤ 0.05).Prevalence rate of hepatitis in the pregnant women in 

the four hospitals were low. The highest prevalence (8%; N=25) was found in Enofe hospital 

and the lowest prevalence (2.9%; N= 258) was observed at Faith medical center, fig 1.  

The Liver Function Tests(LFT) consisting of Alkaline Phosphatase (ALP), Alanine Amino 

Transferase (ALT), Aspartate Amino Transferase (AST), Total Bilirubin (TB), Conjugated 
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Bilirubin (CB), Total Protein (TP), Albumin (AL) and Globulin (GB) were conducted on the 

infected blood samples and they remained positive after ELISA screening table 1.Out of the 

nine positive blood samples, 33.3% had abnormal values exhibited in the elevation of the test 

values 

The polymerase chain reaction of the positive blood samples of the pregnant women 

attending the four hospitals in Benin City was analysed. Out of the 9 positive samples, 44.4% 

harboured DNA with 1 band each; having molecular weights between 100 bp to 1517 bp. Out 

of the 4 samples with DNA bands, 75% were those with abnormal liver function test results 

fig., 2. 

 

 
 

Fig.1: Prevalence of hepatitis B in the pregnant women screened.  

 

  

1.7
1.2

8

2.9

STELLA 
OBASANGO

FAITH MEDICAL 
CENTER

ENOFE MEDICAL 
CENTER

OYIBOSE 
HOSPITAL

P
e

rc
e

n
ta

ge
 in

fe
ct

e
d

Names of hospitals visited



International Journal of Advanced Academic Research | ISSN: 2488-9849 

Vol. 7, Issue 6 (June, 2021) | www.ijaar.org 

Journal DOI: 10.46654/ij.24889849  

Article DOI: 10.46654/ij.24889849.e7620 

 

66 
 

Table 1: Liver function test of the positive samples. 

SN     ALP      ALT    AST     TB        CB      TP      AL    GB 

u/Lu/lu/lmg/dl   mg/dl   g/dl    g/dl g/dlg/dl 

 

1.          99       9.0      11.7       0.5        0.1      7.0   3.9     3.1 

2.          300     49.0     58.0       3.5       1.8      7.1    3.93.2 

3.          423     55.0     65.0       9.8       4.7      7.0      3.7      3.3 

4.          294     24.0     31.0       0.9       0.2      7.1      3.9       3.2 

5.          161     10.6     21.0       0.9       0.3      7.1      3.9       3.2 

6.         182      14.0     19.0       0.8       0.3      7.0      3.9       3.1 

7.         196      14.0     29.3       1.0       0.5      7.2      3.9       3.3 

8.         232      15.0      21.5       1.1      0.3      7.1      3.8       3.3 

9.         310      46.0      49.0       1.8      1.0      7.0      3.8       3.2 

Note:  Normal ranges are values within the brackets 

ALP: Alkaline Phosphatase (64-306u/l); ALT:  Alanine Amino Transferse (3-42u/l) ;AST: Aspartate Amino Transferase (8-

39u/l) 
TB:  Total Bilirubin (<1 mg/dl); CB: Conjugated Bilirubin (< 0.5 mg/dl); TP: Total Protein (6-8 g/dl); AL:Albumin (3.0-5.0 

g/dl) 

GB:    Globulin (2.3- 4.6 g/dl). 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Polymerase chain reaction results of Hepatitis B viral DNA from the blood 

samples. 

 L: marker, NC: negative control, lane 1,2,3,4,5,6,7,8,9: samples.  
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DISCUSSION  

Hepatitis B Virus (HBV) infections are a major public health concern in Nigeria. About 75% 

of the population are reportedly exposed to the virus at one time or the other (Oladele et al., 

2013).  The low prevalence of hepatitis B surface antigen (HBsAg) among pregnant women 

in the present study could be characterised by the social status and selection of study 

population. The four hospitals examined were sited at the major urban city of Edo state 

(Benin city) with the attendance of the high socio-economic group.  

Compared to some similar studies done elsewhere in other South-Southern states, the 

seroprevalence rate is however, lower. The work of Orhoni et al., (2004), in Delta State 

reported a higher infection rate of 12.0%. Akani et al. (2005) in Port Harcourt, Rivers state 

reported 4.3% prevalence of Hepatitis B. The low rate of Hepatitis B shown by these studies 

could probably be due to routine screening of pregnant women during ante - natal visits and 

the use of hepatitis B vaccine. 

Vaccination is noted as the mainstay of hepatitis prevention and it is vital in perinatal 

transmission which is an important step in reducing the global burden of chronic HBV 

infection (Jonas et al., 2003). Out of the nine positive blood samples, 33.3%.The 33.3% 

abnormal values exhibited by some positive blood samples in the elevation of the values 

(alkaline phosphatase, alanine amino transferase, aspartate amino transferase, total bilirubin 

and conjugated bilirubin), is in line with the reports of Gavilanes et al., (1982); who stated 

that the evaluation of the above-mentioned parameters is some of the most useful tests to 

diagnose hepatitis in pregnancy. HBV causes chronic hepatitis that often evolves into liver 

cirrhosis and hepatocellular carcinoma (Cicciarello et al., 1997; Okoth et al., 1986). Among 

patients with evidence of chronic hepatitis; many have elevated Alanine Amino Transferase 

(ALT) and Aspartate Amino Transferase (AST) while bilirubin, prothrombin time and 

albumin often become abnormal with progressive disease.  

The nine hepatitis B positive blood samples were subjected to DNA profile using polymerase 

chain reaction and about 44.4% harboured DNA with one band each, their molecular weight 

varied between 100 to 1517bp. The three blood samples with abnormal liver function test 

(LFT) values had DNA band, which supported the report that a rise in ALT levels, high levels 

of HBsAg and HBV DNA are detectable during incubation period of acute hepatitis B and 

chronic stage of hepatitis B (Zuckerman, 1997).  

Surprisingly however, a blood sample with normal LFT values harboured DNA with one 

band, which implies that the patient could be an asymptomatic carrier of HBV and could be a 

major problem in the epidemiology of hepatitis B disease in the community.  A 

heterogeneous group that consists of patients who are HBsAg- negative but many of which 

are positive for HBV DNA by polymerase chain reaction either in the liver or serum or both 

and these are of great concern in the spread of hepatitis B disease (Liang et al., 1991). Some 

patients have underlying liver disease, suggesting an ongoing hepatocellular injury from 

persistent HBV infection (Liang et al., 1991).   

Studies using animal models, have demonstrated long term persistence of viral genome in 

serum and/or liver of animal that have biochemical and serological evidence of viral 

clearance and recovery from infection (Korba et al., 1989). The important question is whether 

this observation represents ongoing viral replication and therefore clinically significant 

infection in terms of liver disease and transmission. Thus, a good follow up is required.  
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Existing evidence supports the notion that it indeed indicates low level of viral replication 

capable of transmission (Thiers et al., 1988). Studies in liver transplantation reveal 

transmission of HBV infections to recipients if the donors carry the hepatitis B core antigen 

(anti – HBc) markers (Dickson et al., 1997). In addition, reactivation of HBV infection in 

patients with serologic evidence of recovery undergoing immune-suppression or 

chemotherapy has been reported (Loomba and Liang, 2007). Viral mutations in HBsAg can 

also result in false negative test for detection of hepatitis B infection when requesting only 

HBsAg and HBsAb on routine ante natal clinic (Palasanthiran et al., 2014).  

Despite the low prevalence of hepatitis B in the present study, it still remains a public health 

problem in Nigeria generally, because of the risk of perinatal transmission. All pregnant 

women (including those previously tested or vaccinated) should be tested routinely for 

HBsAg during an early prenatal visit (preferably in the first trimester) in each pregnancy. 

Women who were not screened prenatally, those who engage in behaviours that put them at 

risk for infection and those with clinical hepatitis should be tested at time of admission to the 

hospital for delivery (Mart et al., 2005). 

CONCLUSION 

Urgent strategies are required to address the global burden that chronic HBV infection 

imposes. It is imperative for nations, mostly Nigeria to formulate and implement consistent 

population based screening and universal vaccination program from time to time. Although 

immune prophylaxis has been extremely successful and is the mainstay of therapy in 

pregnant women with low HBV DNA viral load, there is evidence strongly favouring the fact 

that the government should be commended for the use of anti-viral therapy during pregnancy 

which has greatly reduced the risk of perinatal transmission.  

However, there is a clear need for close monitoring of pregnant women with hepatitis B 

infection and their infants both during and after pregnancy.  Owing to the knowledge of the 

heterogenous group who are HBsAg negative but harbour hepatitis B viral DNA, it is very 

important that all intending blood donors should not only be screened for hepatitis B surface 

antigen but should also be screened for HBV DNA using appropriate molecular techniques.      
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