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Introduction 

Hepatitis B virus (HBV) is a common cause of liver disease throughout 

the world. Cirrhosis, liver failure and hepatocellular carcinoma develop 

in 15–40% of chronically infected hepatitis B virus individuals [1]. HBV 

is transmitted through blood and other body fluids, including semen and 

saliva. The virus is hundred times more infectious than human 

immunodeficiency virus (HIV) and unlike HIV; it can live outside the 

body in dried blood for longer than a week [2]. It may present as acute 

hepatitis with resolution or chronic hepatitis which may evolve to 

cirrhosis and fulminant hepatitis with massive liver necrosis and the 

backdrop for hepatitis D virus infection. 

Chronic HBV infection is defined as hepatitis B surface antigen (HBsAg) 

positivity for at least six months [3]. Over 350million of the 2 billion 

individuals infected with hepatitis B virus worldwide are chronically 

infected [4]. An estimated one third of the world’s population has 

serologic HBV infection occurs frequently in Nigeria [5]. It is estimated 

that about 12% of the total Nigerian population of 140 million is 

chronically infected with Hepatitis B virus [6]. The global prevalence of 

chronic hepatitis B infection varies widely, from >8% in Africa, Asia, and 

 

the Western Pacific to 2–7% in Southern and Eastern Europe, and to <2% 

in Western Europe, North America, and Australia. In the United States of 

America, an estimated 185,000 new infections evolved yearly [7]. In 

Nigeria, hepatitis B virus (HBV) infection has reached hyper-endemic 

levels [8]. HBV is a DNA virus that replicates asymmetrically via a 

reverse transcription of an RNA intermediate, making it prone to 

mutations in the genome at an approximate rate of one nucleotide/10,000 

bases/infection year [9]. 

Hepatitis B e -antigen (HBeAg) is derived from the translation product of 

the precore and core regions. It is selected from the infected hepatocyte 

because of a secretory signal sequence at the beginning of the precore 

region [10]. Seroconversion from HBeAg to e antibody (anti-HBe) is 

usually accompanied with cessation of HBV replication, remission of 

liver disease with a decrease in serum HBV viral load and is associated 

with a favourable prognosis [1]. 

There are eight major genotypes of HBV, and these have been shown to 

have distinct geographical preference [11]. HBV genotype E is almost 

restricted to West Africa, including Nigeria where this genotype is 

predominant [12]. 
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The expression of HBeAg may vary depending on the genotype just as 

clinical outcome and response to antiviral treatment in different 

population groups have been associated with varying viral genotypes 

[13]. Several studies have shown that HBeAg is a biomarker of active 

viral proliferation in hepatocytes, infectivity, and transmission and is 

associated with an increased risk of hepatocellular carcinoma [14]. 

Results 

A total of 100 HBsAg-positive subjects were screened for the prevalence 

of HBeAg in NAUTH. Males were 56 in number while the females were 

44; all were HBsAg-positive subjects (Figure 1). Their ages ranged from 

20 to 63 years (Figure 2). Six (6.0%), were found to be positive for 

HBeAg and 94 (94.0%) were negative. The 6% positive for HBeAg were 

Materials and Method all male.  2 (chi-square) was used to test the significant difference in 

A cross-sectional study of the Prevalence of HBeAg among hepatitis B 

positive subjects in NAUTH was carried out. A total of 100 HBsAg- 

positive subjects were used. Five milliliters (5mls) of blood specimen was 

collected by aseptic technique from the antecubital veins of each 

consenting HBsAg positive subjects into sterile containers free of 

anticoagulants or preservatives. Serum samples were separated and 

aseptically transferred into labeled sterile tubes and the analysis carried 

out within one hour of sample collection. Diagnostic panel kit for HBV 

infection marker (Diagnostic Automation/ Cortez Diagnostic Inc, USA) 

Technique was used. The reactions were observed and result recorded 

within 15 minutes. Statistical package for social science (SPSS) version 

23 was used for data analysis: simple prevalence, chi-square analysis was 

used where necessary and level of significance will be set at 95% 

confidence interval at (0.05 and 0.01). Risk factors were assessed using 

association (chi-square analysis).

the association between sex and prevalence of HBeAg and the result 

showed that there exists a significant difference in the association between 

sex and prevalence of HBeAg with  2 = 5.015, df = 1 and p-value = 

0.025which is less than 0.05 (Figure 3). Figure 4 shows that the 6 patients 

tested positive for HBeAg, 4 (66.7%) were between ages 20-30 whereas 2 

(33.3%) were between ages 31-40.  2 (chi-square) was used to test the 

significant difference in the association between age and prevalence of 

HBeAg and the result showed that there exists no significant difference in 

the association between age and prevalence of HBeAg with  2 = 6.394, 

df = 4 and p-value = 0.172 which is greater than 0.05 

 

 
 

 

 

Figure 1: a pie chart representation of sex composition of patients studied. Female were 44% and male were 56%. 

Figure 2: A pie chart representation of the age of subjects. 
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Discussion 

Hepatitis B Virus (HBV) is classified into eight genotypes (designated by 

letters A-H) on the basis of divergence of 8% or more in the nucleotide 

sequence, and they have distinct geographical distributions [11]. The 

expression of HBeAg may vary depending on the genotype just as clinical 

outcome and response to antiviral treatment in different population groups 

have been associated with varying genotypes [13]. The problem of HBV 

infection in Nigeria is well-recognized, especially among virologists and 

hepatologists but efforts to control the virus have not been satisfactory as 

a significant impact on disease incidence or prevalence has not been 

observed. The presence of HBeAg in the serum of subjects with hepatitis 

B virus is a reflection of active viral replication in hepatocytes and is 

considered a surrogate marker for the presence of the DNA of hepatitis B 

virus [15]. Testing for the HBeAg can also identify individuals with a high 

risk of developing liver cancer [14]. 

In this study, 6% HBeAg prevalence was recorded among HBsAg- 

positive subjects in Nnamdi Azikiwe University Teaching Hospital, 

Nnewi (NAUTH) Nigeria. This reflects a pool of individuals who are 

highly infectious and serve in sustaining viral transmission and evolution 

in the Nigerian population, suggesting that the future burden of liver 

cancer associated with HBV is likely to be high. Other previous studies, 

in Enugu [16], low prevalence at 8.6% was found among asymptomatic 

adults. In Benin City, the overall HBe-antigenaemia prevalence among 

adults was 7.3% [17]. Among blood donors in Ibadan [18], 4 of 37 HBsAg 

(10.8%) were HBeAg-positive. Patients with a clinical, ultrasound and/or 

histological evidence of liver cirrhosis or HCC in Lagos [19] and 

prisoners in south-eastern Nigeria [20], both areas showed that HBeAg 

was present respectively in 11.9% and 16.4% HBsAg-positive 

individuals. From these studies, it appears that there is a marked 

geographical difference in the prevalence of HBeAg among HBsAg- 

positive subjects in Nigeria, with northern Nigeria showing a higher 

prevalence when compared with the southern Nigeria. This, however, 

seems not to be the case. In Ile-Ife [21] and in Ibadan [22], report showed 

48.4% and 19% HBeAg seropositivity respectively among HBsAg- 

positive patients in Nigeria. Taken collectively and following documented 

evidence in Nigeria, it is clear that high infectivity of the virus is 

widespread among Nigerians with HBV infection [22], and knowing full 

well that HBeAg is associated with active liver disease [17]. It is, 

therefore, important that healthcare facilities in Nigeria should attempt to 

implement routine HbeAg testing of blood of all HBV-positive patients 

to determine the status of infection and to adequately plan for proper 

patient management. 

In this study, 6% of all HBeAg-positive individuals were males. There 

seem to be preponderance for males to have active HBV infections. This 

correlates with studies (from Enugu and Benin City, Nigeria), which 

Figure 3: Bar chart representation of prevalence of HBeAg with relative to Sex. 

Figure 4: A bar chart representation of prevalence of HbeAg with relative to Age 
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found that the number of HBeAg-positive males were more than double 

the number of females [16]. So, it remains to be determined whether the 

gender differences observed in this study is the true reflection of the 

gender distribution or is associated with the study population or the 

healthcare-seeking patterns of Nigerians in this region. This research 

showed that there is a significant difference in the association between 

age and prevalence of HBeAg among the subjects studied, this is in line 

with what was reported by [23], which revealed that the prevalence of 

HBeAg was higher in subjects between the age group of 10-20 years and 

appeared to decrease with increase in age. 

Conclusion 

This research has shown that 6.0% of HbsAg-positive individuals studied 

were also positive for HbeAg, which is a marker of active viral replication 

and transmission. This is also taken as an indication of active HBV in the 

Nigerian population, and is unacceptable despite the effective vaccine 

which has been available since 1982. 

Recommendation 

Strengthening of the childhood vaccination programme, massive 

intervention activities, and treatment programmes to reverse the possible 

devastating effect of HBV infection is highly recommended which will 

go a long way in reducing the transmission of HBV. The success of these 

efforts will depend on our resolution to make the elimination of HBV 

infection a top priority on the public-health agenda in Nigeria. 

Competing Interests 

Authors have declared that no competing interests exist. 

Reference 

1. Lok AS (2002).Chronic hepatitis B. New England Journal of 

Medicine. 346: 1682-1683 

2. Ott MJ and Aruda M. (1999).Hepatitis B vaccine.Journal of 

Pediatric Health Care.13: 211-216. 

3. Lok AS and McMahon BJ. (2001). Chronic hepatitis B. 

Hepatology.34:1225–1241. 

4. World health organization (WHO).(2009). Hepatitis B 

vaccines. WHO position paper.Weekly, Epidemiological 

Record.84: 405-420. 

5. Abiodun, PO and Omoike, IU. (1990). Hepatitis B surface 

Antigenaemia in children in Benin City Nigeria. Nigerian 

Journal of Paediatrics.17: 27-31. 

6. Kim WR, Brown RS, Terrault NA, El-Seragg HH. (2002). 

Burden of liver disease in the United States: summary of a 

worhshop. Hepatology.36:227–242. 

7. Smith JA, Francis TI and Uriri NO. (1972). Australian antigen 

in blood donors in Ibadan, Nigeria: prevalence and genetic 

studies. Ghana Medical journal.11: 43-49. 

8. Odemuyiwa SO, Mulders MN, Oyedele OI, Ola SO, Odaibo 

GN, Olaleye DO.(2001) Phylogenetic analysis of new hepatitis 

B virus isolates from Nigeria supportsendemicity of genotype 

E in West Africa. Journal of Medical Virology.65:463–469. 

9. Hunt CM, McGill JM, Allen MI, Condreay LD. (2000). Clinical 

relevance of hepatitis B viral mutations.Hepatology.31:1037– 

1044. 

10. Zuckerman JN and Zuckerman AJ. (1999). The epidemiology 

of hepatitis B. Clinical Liver Disease. 3: 179-187. 

11. 

Norder H, Couroucé A-M, Coursaget P, Echevarria JM, Lee S- 

D, Mushahwar IK. (2004). Genetic diversity of hepatitis B virus 

strains derived worldwide:genotypes,subgenotypes, and 

HBsAg subtypes. Intervirology. 47:289–309. 

12. Forbi JC, Onyemauwa N, Gyar SD, Oyeleye AO, Entonu P, 

Agwale SM. ( 2008). High prevalence of hepatitis B virus 

among female sex workers in Nigeria. Revised Institute of 

Medicine Tropical Sao-Paulo.50:219–221. 

13. Kramvis, A., and Kew, M.C. (2005).Relationship of genotypes 

of hepatitis B virus to mutations, disease progression and 

response to antiviral therapy.Journal     of Viral 

Hepatology.12:456–464 

14. You S-L, Yang H-I, Chen C-J. (2004). Seropositivity of 

hepatitis B e antigen and hepatocellular carcinoma. Annual 

Medical Journal.36:215–224. 

15. Yang HI, Lu SN, Liaw YF, You SL, Sun CA, Wang LY, Hsiao 

CK,        Chen PJ, Chen DS and Chen CJ. (2002). Hepatitis B e 

antigen and the risk of hepatocellular carcinoma.New England 

Journal of Medicine.347: 168-174. 

16. Ijoma UN, Nwokediuko SC, Onyenekwe B and Ijoma CK. 

(2010).Low prevalence of hepatitis B ‘E’ antigen in 

asymptomatic adult subjects with hepatitis B virus 

infection in Enugu, South East Nigeria. Internet Journal of 

Gastroenterology. 10:5580/1317 

17. Abiodun, PO, Olomu A, Okolo SN, Obasohan A and Freeman 
O. (1994).The prevalence of hepatitis B e antigen and anti- HBE 

in adults in Benin City. West African Journal of 

Medicine.13:171–174. 

18. Otegbayo JA, Fasola FA, Abja A. (2003). Prevalence of 

hepatitis B surface and e antigens, risk factors for viral 

acquisition and serum transaminase among blood donors in 

Ibadan,Nigeria.Tropical Gastroenterology.24:196–197. 

19. Lesi OA, Kehinde MO and Omilabu SA. (2004). Prevalence of 

the hepatitis B “e” antigen in Nigerian patients   with chronic 

liver disease. Nigerian Quarterly Journal of 

Hospital Medicine.14:1–4. 

20. Amazigo UO and Chime AB. (1990). Hepatitis-B virus 

infection in rural and urban populations of eastern 

Nigeria: prevalence of serological markers. East African 

Medical Journal.67:539–544. 

21. Ojo OS, Thursz M, Thomas HC, Ndububa DA, Adeodu OO and 

Rotimi O.(1995).Hepatitis B virus markers, hepatitis D virus 

antigen and hepatitis C virus antibodies in Nigerian 

patients with chronic liver disease.East African Medical 

Journal. 72:719–721. 

22. Ola SO, Otegbayo JA, Yakubu A, Aje AO, Odaibo GN and 

Shokunbi W. Pitfalls in diagnosis of hepatitis B virus infection 

among adults Nigerians. Nigerian Journal of Clinical Practice. 

12:350–354. 

23. Tanko R, Mohamed, Mutocheluh, Kwaku K and Elliot D. 

(2013). The prevalence of hepatitis B virus E antigen among 

Ghanaian blood donors Department of Clinical 

Microbiology,School of Medical Sciences, Kwame Nkrumah 

University of Science & Technology, Kumasi, Ghana 2 Komfo 

Anokye Teaching Hospital, Kumasi, Ghana. 

http://www.auctoresonline.org/
https://www.nejm.org/doi/full/10.1056/NEJM200205303462202
https://www.nejm.org/doi/full/10.1056/NEJM200205303462202
https://pubmed.ncbi.nlm.nih.gov/10776195/
https://pubmed.ncbi.nlm.nih.gov/10776195/
https://pubmed.ncbi.nlm.nih.gov/11732013/
https://pubmed.ncbi.nlm.nih.gov/11732013/
https://apps.who.int/iris/handle/10665/241430
https://apps.who.int/iris/handle/10665/241430
https://apps.who.int/iris/handle/10665/241430
https://www.ajol.info/index.php/njp/article/view/152767/142357
https://www.ajol.info/index.php/njp/article/view/152767/142357
https://www.ajol.info/index.php/njp/article/view/152767/142357
https://aasldpubs.onlinelibrary.wiley.com/doi/abs/10.1053/jhep.2002.34734
https://aasldpubs.onlinelibrary.wiley.com/doi/abs/10.1053/jhep.2002.34734
https://aasldpubs.onlinelibrary.wiley.com/doi/abs/10.1053/jhep.2002.34734
https://www.cabdirect.org/cabdirect/abstract/19722703400
https://www.cabdirect.org/cabdirect/abstract/19722703400
https://www.cabdirect.org/cabdirect/abstract/19722703400
https://onlinelibrary.wiley.com/doi/abs/10.1002/jmv.2058
https://onlinelibrary.wiley.com/doi/abs/10.1002/jmv.2058
https://onlinelibrary.wiley.com/doi/abs/10.1002/jmv.2058
https://onlinelibrary.wiley.com/doi/abs/10.1002/jmv.2058
https://aasldpubs.onlinelibrary.wiley.com/doi/abs/10.1053/he.2000.6709
https://aasldpubs.onlinelibrary.wiley.com/doi/abs/10.1053/he.2000.6709
https://aasldpubs.onlinelibrary.wiley.com/doi/abs/10.1053/he.2000.6709
https://www.sciencedirect.com/science/article/pii/S1089326105700647
https://www.sciencedirect.com/science/article/pii/S1089326105700647
https://www.karger.com/Article/Abstract/80872
https://www.karger.com/Article/Abstract/80872
https://www.karger.com/Article/Abstract/80872
https://www.karger.com/Article/Abstract/80872
https://www.karger.com/Article/Abstract/80872
https://www.karger.com/Article/Abstract/80872
https://www.ajtmh.org/view/journals/tpmd/102/5/article-p995.xml
https://www.ajtmh.org/view/journals/tpmd/102/5/article-p995.xml
https://www.ajtmh.org/view/journals/tpmd/102/5/article-p995.xml
https://www.ajtmh.org/view/journals/tpmd/102/5/article-p995.xml
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2893.2005.00624.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2893.2005.00624.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2893.2005.00624.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2893.2005.00624.x
https://www.tandfonline.com/doi/abs/10.1080/07853890310021580
https://www.tandfonline.com/doi/abs/10.1080/07853890310021580
https://www.tandfonline.com/doi/abs/10.1080/07853890310021580
https://www.nejm.org/doi/full/10.1056/nejmoa013215
https://www.nejm.org/doi/full/10.1056/nejmoa013215
https://www.nejm.org/doi/full/10.1056/nejmoa013215
https://www.nejm.org/doi/full/10.1056/nejmoa013215
https://www.nejm.org/doi/full/10.1056/nejmoa013215
http://ispub.com/IJGE/10/1/7913
http://ispub.com/IJGE/10/1/7913
http://ispub.com/IJGE/10/1/7913
http://ispub.com/IJGE/10/1/7913
http://ispub.com/IJGE/10/1/7913
https://europepmc.org/article/med/7841109
https://europepmc.org/article/med/7841109
https://europepmc.org/article/med/7841109
https://europepmc.org/article/med/7841109
https://europepmc.org/article/med/7841109
https://europepmc.org/article/med/15164531
https://europepmc.org/article/med/15164531
https://europepmc.org/article/med/15164531
https://europepmc.org/article/med/15164531
https://www.ajol.info/index.php/nqjhm/article/view/12665
https://www.ajol.info/index.php/nqjhm/article/view/12665
https://www.ajol.info/index.php/nqjhm/article/view/12665
https://www.ajol.info/index.php/nqjhm/article/view/12665
https://www.ajol.info/index.php/nqjhm/article/view/12665
https://europepmc.org/article/med/2261867
https://europepmc.org/article/med/2261867
https://europepmc.org/article/med/2261867
https://europepmc.org/article/med/2261867
https://europepmc.org/article/med/8904063
https://europepmc.org/article/med/8904063
https://europepmc.org/article/med/8904063
https://europepmc.org/article/med/8904063
https://europepmc.org/article/med/8904063
https://www.ajol.info/index.php/njcp/article/view/54627
https://www.ajol.info/index.php/njcp/article/view/54627
https://www.ajol.info/index.php/njcp/article/view/54627
https://www.ajol.info/index.php/njcp/article/view/54627
https://www.ajol.info/index.php/pamj/article/view/131073
https://www.ajol.info/index.php/pamj/article/view/131073
https://www.ajol.info/index.php/pamj/article/view/131073
https://www.ajol.info/index.php/pamj/article/view/131073
https://www.ajol.info/index.php/pamj/article/view/131073
https://www.ajol.info/index.php/pamj/article/view/131073

