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ABSTRACT: This study was carried out to estimate the prevalence of Hepatitis B virus (HBV) seropositivity in a cohort of people living with HIV and AIDS in Abeokuta, Ogun State, Southwestern Nigeria. HBV is a major public health concern as it afflicts an estimated 350 million people worldwide. A clearer picture of HIV, HBV, and HCV prevalence in Africa is important in order to better educate the population, and control these epidemics. Studies are crucial and necessary to give us a better understanding of the epidemiology of the diseases in developing countries like Nigeria. We conducted a retrospective study of HBV seroprevalence among Nigerian population attending the HIV clinic of Federal Medical Centre, Abeokuta and receiving HIV and AIDS treatment. In this cohort study, we collected blood samples from 183 HIV-positive patients between January 2012 and January 2013. Standard enzyme immunoassays were used to determine the serological prevalence of hepatitis B (HBsAg) among HIV-positive individuals. Among the HIV positive individuals, we found that 56 patients were infected with hepatitis B virus (30.6%). The overall HBV-HIV prevalence is 30.6%. The majority of the population infected was under 25 years and above (34.3%) and the higher proportion of males (37.4%) than females (25.0%) was observed. Our findings underscore the importance of screening for hepatitis B virus in the HIV infected population in developing countries, and particularly in sub-Saharan Africa, where the epidemics are still growing and a major public health concern.
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1. INTRODUCTION

Hepatitis B is a potentially life-threatening liver infection caused by hepatitis B virus (Kolawole et al., 2012). It is a major global health problem and the most serious type of viral hepatitis. It can cause chronic liver disease and put people at high risk of death from cirrhosis of the liver and liver cancer (WHO, 2005; Kolawole et al., 2012). The primary method of transmission reflects the prevalence of chronic HBV infection in a given area (Kolawole et al., 2012).

In Nigeria, it is estimated that 3.6% of the population were living with the virus in 2009, and the country had the world’s second highest number of HIV and Acquired Immune Deficiency Syndrome (AIDS) related deaths (220,000) after South Africa (CIA, 2009; Tremeau-Bravard et al., 2012). Viral hepatitis is also a major public health concern as hepatitis B virus (HBV) afflicts an estimated 350 million people, and hepatitis C virus (HCV) affects 150 million people worldwide (WHO, 2008, 2011; Tremeau-Bravard et al., 2012). Both viruses are endemic in sub-Saharan Africa where an estimated 75 million people (over 35 million in Nigeria) live with hepatitis B and/or C viruses (Madhava et al., 2002; Modi and Feld, 2007; Tremeau-Bravard et al., 2012). 

Hepatitis B virus infection is associated with significant morbidity and mortality in patients with HIV infection (Piliero and Faragon, 2002; Thio et al., 2002). Co-infection of HIV with HBV affects change number of patients worldwide (Nelson, 2002). Although, very few co-infection studies have been carried out in Africa but since sub-Saharan Africa is a home of about 29.4 million HIV infected people, high HIV/HBV confection is expected. However results are contradictory. While in Kenya, 32(78%) out of 41 patients with AIDS had serological evidence of exposure to HBV7, a study among pregnant women attending ante-natal clinics in Burkina Faso, showed a low co-infection rate of 0.88% (Dao et al., 2001).
Co-infection with HBV increases the risk for hepatotoxicity of HAART and likelihood of onset of an AIDS-defining illness, compared with infection with HIV-1 alone (Greub 2000, Feld et al. 2005; Forbi et al., 2007). Although the HIV co-infection with HBV has been recognized worldwide in individuals exposed to blood-borne diseases, limited data are available on the extent of co-infection and effect of these viruses on the immune system in developing countries (Forbi et al., 2007). Nigeria belongs to the group of countries highly endemic for viral hepatitis (Odemuyiwa et al. 2001). Few studies have been done on HIV, HBV, separately in Nigeria but the knowledge about the interrelationship between these viruses and their effect on the immune system remains unclear (Forbi et al., 2007).

A clearer picture of HIV and HBV prevalence in Africa is important in order to better educate the population, and control these epidemics. Studies are crucial and necessary to give us a better understanding of the epidemiology of the diseases in developing countries like Nigeria (Tremeau-Bravard et al., 2012). In countries where HBV is highly endemic (hepatitis B surface antigen (HBsAg) prevalence rate of 8% or higher), most infections occur during infancy and early childhood (Kolawole et al., 2012). Infection occurs commonly in all age groups, although the high rate of chronic infection is primarily maintained by transmission during infancy and early childhood (Kolawole et al., 2012). Where endemicity is low (HBsAg prevalence rate of below 2%), infections occur in young adults, especially those belonging to known risk groups (MMWR, 1990; Kolawole et al., 2012).

In areas with high HBV endemicity, perinatal is the main route of transmission (Kolawole et al., 2012). Perinatal transmission is common, especially when HBV infected mothers are also HBeAg positive (Kolawole et al., 2012). HBeAg – positive mothers are more than 70% while from HBsAg – positive, HBeAg negative mothers, it is less than 10% (Nacos et al., 2000; Kolawole et al., 2012). Therefore, this study was conducted to determine the prevalence of HBV among HIV-infected individuals in Abeokuta, Ogun State, Nigeria.
2. MATERIALS AND METHODS

2.1. Study Area

This study was conducted at the Federal Medical Centre, Idi-Aba, in Abeokuta, the capital city of Ogun State, Southwest Nigeria between January 2012 and January 2013. 
2.2. Study Population

A total of one hundred and eighty three HIV-infected individuals were enrolled in this study. Of which, 83 were males and 100 were females. Subject were confirmed HIV-infected, ages 15 years and above. The ethical approval was granted by the Ethical Review Committee of the hospital. Informed consent was obtained from each patients and relevant confidentiality was maintained throughout the study. 
2.3. Sample Collection

One hundred and eighty-three (183) blood samples were collected for this study.  Venous blood was obtained into non-anticoagulated tubes. The samples were centrifuged at 2000 resolution per minutes (rpm) for 5 minutes to obtain sera. The sera were stored at -20oC for serologic assay of HIV and HBV. 
2.4. Serologic Assay

SD HIV-1 and HIV-2 screening kit (manufactured by Bioline Standard Diagnostic Inc, Korea) was used in this study. This is an immunochromatography (rapid) method for quantitative detection of antibodies of all isotopes (IgG, IgM, IgA) specific to HIV-1 and HIV-2 simultaneously in serum. Red colour in the control and patient windows indicated a positive result while presence of the red colour in the control and its absence in the patient window indicates a negative result. Each serum sample was screened for antibodies to HBV using the membrane based immunoassay technique (ACON Laboratories, Inc. San Diego, USA). The test line region of the strip had been pre-coated with recombinant HBV antigen. Both are based on chromatographics capillary migration to form colour line. The presence of the colour line indicated a positive result while the absence indicated a negative result. 
2.5. Data Analysis

The study was carried out and the proportion of subjects with HIV and HBV status were calculated. The prevalence HBV was cross tabulated with age, sex. Relevant chi-square statistics were computed using SPSS 20.0 window packages to accompany each cross tabulation.
3. Results

One hundred and eighty-three (183) HIV-infected subjects were examined in this study (Table 1 and 2). Of which, 83 (45.4%) were males while 100 (54.6%) were females. Table 1 shows the prevalence of HBsAg amongst HIV-infected subjects in relation to sex. The sex-specific prevalence showed that males had higher prevalence of HBV (37.4%) than females with prevalence for HBV (25.0%). There was a significant difference (P<0.05) between sex and HBsAg infections amongst HIV-infected subjects.
Table 1: Prevalence of HBsAg amongst HIV-Infected Subjects in relation to Sex 
	Sex 
	No. Tested (%)
	No. Positive for HBV (%)

	Males
	83(45.4)
	31 (37.4)

	Females
	100(54.6)
	25 (25.0)

	Total
	183 (100.0)
	56 (30.6)


The age-specific prevalence of HBsAg amongst HIV-infected subjects is shown in Table 2. It showed that prevalence of HBsAg was higher in age group 25 years and above (41.1%) than the other age groups. However, there was no significant difference (P<0.05) between age and HBsAg seropositivity amongst HIV-infected subjects.

Table 2: Prevalence of HBsAg amongst HIV-Infected Subjects in relation to Age
	Age Groups (year)
	No. Tested (%)
	No. Positive for HBV (%)

	15-24
	75(41.0)
	19 (25.3)

	25 and above 
	108(59.0)
	37 (34.3)

	Total
	183 (100.0)
	56 (30.6)


4. DISCUSSION 

In Nigeria, a country where HBV and HIV prevalence is high, HBV co-infection occurs in 10% to 70% of HIV-infected individuals (Ejele et al., 2004; Iwalokun et al., 2006; Nwokedi et al., 2006; Otegbayo et al., 2008; Idoko et al., 2009). One hundred and eighty-three HIV positive patients aged 15-74 years were screened for HBsAg co-infection. Of these 183 HIV positive patients, 56(30.6%) were positive for HBsAg co-infection. It is noteworthy to state that 34.3% of the subjects; ages 25 years and above tested positive to HIV- HBV co-infections. This suggests that they may have contracted the virus from their mother, family members or peer groups. Also, a history of contact with jaundiced person has been identified as independent risk factor for HBsAg seropositive status (Ugwuja and Ugwu, 2010). 

From this study, the prevalence of HIV- HBV co-infections among HIV positive patients in Abeokuta, Ogun State, Southwestern Nigeria is 30.6%. This 30.6% value reported in this study is higher than the 25.0% reported by Uneke et al. (2005) among HIV-infected patients in Jos, Plateau State, Nigeria. Opaleye et al. (2010) reported a prevalence rate of 5.4% among blood donors in Benin City, Nigeria. The differences in prevalence in these studies could be attributed to differences in patient selection. 
The co-infection rate of HBV and HIV is high (30.6%) in this study, and is comparable to what is found by other investigators in Nigeria (Lesi et al., 2007; Adesina et al., 2010; Tremeau-Bravard et al., 2012). In a study by Tremeau-Bravard et al. (2012), a 7.9% co-infection rate of HBV and HIV was reported. HBV infection rate in this study is comparable to what is seen in the HIV seronegative population, which indicates an endemic infection by the hepatitis B virus in the Nigerian population (Lesi et al., 2007; Tremeau-Bravard et al., 2012).
Gender-specific prevalence showed that males had higher seropositivity for HIV- HBV co-infections [31(37.4%)] than their female counterparts with 25.0% prevalence. The difference was however, significant (P<0.05); the reason for this difference might be due to larger number of females in this study. Uneke et al. (2005) earlier reported that more females than males visit hospitals for medical attention in Nigeria. This suggested that both sexes were not equally susceptible to HIV- HBV co-infections and that gender might necessarily be an important epidemiological determinant of HIV- HBV co-infections among the study patients. This observation however, agrees with the report by Mehmet et al. (2005) in which males had higher prevalence rate than females in both rural and urban areas with observation that male sex was an important risk factor for HBsAg positivity.  

The statistically significant difference in HIV- HBV co-infections between males and females in the present study suggests that they were not equally exposed to HBV/HIV in corroboration to earlier findings (Agbede et al., 2007; Ugwuja and Ugwu, 2010) but however in contradiction with the findings of other authors elsewhere (Saves et al., 1999; Odusanya et al., 2005; Inyama et al., 2005; Alikor and Erhabor, 2007). The finding of this study disagrees with the finding of Saves et al. (1999) in a study on the prevalence of HBV in HIV-1 subjects, none tested positive to HIV- HBV co-infections among age group 18-39 years of age. Statistically, this difference observed among these age groups was significant (P<0.05). Seropositivity of HIV- HBV coinfections was lower for age group 15-25 years. This difference was also statistically significant (P<0.05). This contradicts the report of Motta-castro et al. (2003) who reported that age was not significantly associated with HBsAg seropositivity among Afro-descendant community in Brazil. However, the age of acquiring infection is the major determinant of the incidence and prevalence rates (Ezegbudo et al., 2004). Again serological evidence of previous HBV infections varies depending on age and socioeconomic class (Ugwuja and Ugwu, 2010).

5. CONCLUSION 
In Nigeria, studies on the prevalence of HBsAg among HIV-positive patients have been documented. This study showed a high prevalence of HBV (30.6%) among HIV-positive patients. The study also showed a higher prevalence of co-infections of viral hepatitis with HIV in males than their female counterparts. There was also higher infection rates among the age group 25 years and above compared to the other age groups. This is in agreement with previous reports in Northern Nigeria (Nwokoedi et al., 2006) and elsewhere (Lincoln et al., 2003; Muhammad et al., 2009; Michael et al., 2012). This may be due to fact that males at age group are most sexually active.
The high prevalence rate of HBV/HIV among relatively older people in this study indicates that most of these subjects may have acquired the infection through sex and transfusion of unscreened infected blood while others may have acquired any of these infections prior to transfusion. However, the incidence of HBV/HIV transmission through sex and transfusion of unscreened infected blood could be reduced with the introduction of HBV vaccines, screening of blood donors and better sterilization procedures for all blood products (Hollinger and Liang, 2001). 
This study however, confirmed the presence of HBV among HIV positive patients in Ogun State, Southwestern Nigeria. Majority of them might have been infected at earlier stage of their life. Possibility also exists of an ongoing horizontal spread of the infection. In line with the assertion of Ugwuja and Ugwu (2010), asymptomatic HBV infection among HIV positive patients and adolescents without proper identifiable risk factors or mode of acquisition calls for general surveillance, mass immunization, and public health education to curtail the spread of the virus and its sequalae. General surveillance through mass screening to identify those with infection and instituting appropriate treatments, and public health education to enlighten the general public in Abeokuta of the possible risk factors and routes of infection are advocated. 
AKNOWLEDGEMENTS

We sincerely thank the management and staff of the HIV Clinic of Federal Medical Center, Abeokuta. 
Correspondence to:

Iheanyi O. Okonko 

Medical Microbiology Unit, 

Department of Microbiology, 

University of Port Harcourt, 

PMB 5323 Choba, East-West Road, 
Port Harcourt, Rivers State, Nigeria;

E-mail: mac2finney@yahoo.com, 

iheanyi.okonko@uniport.edu.ng; 

Tel.: +234 803 538 0891
REFERENCES

1. Adesina O, Oladokun A, Akinyemi O, Adedokun B, Awolude O, Odaibo G, et al. Human immuno-deficiency virus and hepatitis B virus coinfection in pregnancy at the University College Hospital, Ibadan. Afr J Med Med Sci. 2010;39(4):305-310.

2. Agbede OO, Iseniyi JO, Kolawole MO and Ojuawo A. Risk factors and seroprevalence of hepatitis B surface antigenaemia in mothers and their pre-school age children in Ilorin, Nigeria. Therapy, 2007; 4(1): 67-72.

3. Alikor EA and Erhabor ON. Seroprevalence of hepatitis B surface antigenaemia in children in a tertiary health institution in the Niger delta of Nigeria. Nigerian Journal of Medicine, 2007; 16(3): 250-251.

4. CIA-The World Factbook [database on the Internet]. Washington, DC: Central Intelligence Agency. 2009 [cited 2011 Jul 23]. Available from:https://www. cia.gov/library/publications/theworld-factbook/.

5. Dao B, Nacro B, Dahourou H, et al. HIV infectin and HBV co-infection: survery of prevalence in pregnant women in Burkina Faso. Rev. Med. Brux, 2001; 2: 83-86.
6. Egah DZ, Mandong BM, Iya D, Gomwalk NE, Audu ES, Banwat EB, Onile BA. 2004. Hepatitis C Virus Antibodies among Blood Donors in Jos, Nigeria. Annals of African Medicine 3(1): 35-37
7. Ejele OA, Nwauche CA, Erhabor O. The prevalence of hepatitis B surface antigenaemia in HIV positive patients in the Niger Delta Nigeria. Niger J Med 2004;13:175–179. 

8. Ezegbudo CN, Agbonlahor DE, Nwobu GO, Igwe CU, Agba MI, Okpala HO, Ikaraoha CI. The seroprevalence of hepatitis B surface antigen and human immunodeficiency virus among pregnant women in Anambra state, Nigeria. Department of Internal Medicine Shiraz E-Medical Journal, 2004; 5(2): 1-8.
9. Feld JJ, Ocama P, Ronald A 2005. The liver in HIV in Africa. Antivir Ther 10: 953-965.

10. Forbi JC, S Gabadi, R Alabi, HO Iperepolu, CR Pam, PE Entonu, SM Agwale. 2007. The role of triple infection with hepatitis B virus, hepatitis C virus, and human immunodeficiency virus (HIV) type-1 on CD4+ lymphocyte levels in the highly HIV infected population of North-Central Nigeria. Mem Inst Oswaldo Cruz, Rio de Janeiro, 102(4): 535-537.
11. Greub G 2000. Clinical progression, survival, and immune recovery during antiretroviral therapy in patients with HIV-1 and hepatitis C virus co-infection: the Swiss HIV Cohort Study. Lancet 356: 1800-1805.

12. Hollinger FB, Liang TJ. “Hepatitis B virus. In: Knipe DM et al. (Editors). Fields Virology, 4th Edition. Philadelphia: Lippincott William and Wilkins, 2001, pp2971-3036.
13. Idoko J, S. Meloni, M. Muazu, L. Nimzing, B. Badung, C. Hawkins, J-L Sankalé, E Ekong, R Murphy, P Kanki, and CL Thio. Impact of hepatitis B virus infection on HIV response to antiretroviral therapy in Nigeria. Clin Infect Dis. 2009; 49(8): 1268–1273.
14. Inyama PU, Uneke CJ, Anyanwu GI, Njoku OM, Idoko JA. Prevalence of HBV among Nigerian patients with HIV infection. Journal of Health and Allied Sciences, 2005, 2:2. 

15. Iwalokun BA, Hodonu SO, Olaleye BM, Olabisi OA. Seroprevalence and biochemical features of hepatitis B surface antigenemia in patients with HIV-1 infection in Lagos, Nigeria. Afr J Med Med Sci 2006;35:337–343. 

16. Kolawole OM, AA Wahab, DA Adekanle, TS and AI Okoh. 2012. Seroprevalence of hepatitis B surface antigenemia and its effects on hematological parameters in pregnant women in Osogbo, Nigeria. Virology Journal, 9:317.

17. Lesi OA, Kehinde MO, Oguh DN, Amira CO. Hepatitis B and C virus infection in Nigerian patients with HIV/AIDS. Niger Postgrad Med J. 2007 Jun;14(2):129-133.

18. Lincoln, D., Petoumenos, K. and Dore, G.J.  (2003). HIV/HBV and HIV/HCV coinfection and outcomes following high active antiretroviral therapy. Human Immunodeficiency Virus Medicine.  4: 241-249.

19. Madhava V, Burgess C, Drucker E. Epidemiology of chronic hepatitis C virus infection in sub-Saharan Africa. Lancet Infect Dis. 2002 May;2(5):293-302.

20. Mehmet D, Meliksah E, Serif Y, Gunay S, Tuncer O,  Zeynep S. Prevalence of Hepatitis B infection in the southeastern region of Turkey: Comparison of risk factors for HBV infection in rural and urban areas. Journal of Infectious Disease, 2005, 58:15-19. 

21. Michael, D., Dieterich, D. and Touly, M.  (2012). Uses of CD4 Cell Count in Human immunodeficiency virus.  Haematology.  45: 2-15. 

22. Modi AA, Feld JJ. Viral hepatitis and HIV in Africa. AIDS Rev. 2007 Jan-Mar;9(1):25-39.

23. Morbidity and Mortality Weekly Report. ACIP: Protection against viral hepatitis: recommendation of the immunization practices advisory committee. Morb Mort Wkly Rep 1990, 39(RR-2).

24. Motta-Castro ARC, Yoshida CFT, Lemos ERS, Oliveira JM, Cunha RV, Lewis-Ximenez LL, Cabello PH, Lima KMB, Martins RMB. Seroprevalence of hepatitis B virus infection among Afro-descendant community in Brazil. Memórias do Instituto Oswaldo Cruz Rio de Janerio, 2003, 98(1):13-17.

25. Muhammad, M.A., Sohail, Z.Z., Shelzad, S., Salmaan, M.A. and Shamim, S.  (2009). Hepatitis B infections.  Virology Journal.  4: 63-69. 

26. Nacos B, Dao B, Dahourou M, et al: HBs antigen carrier state in pregnant women in Bobo Dioulasso (Burkinafaso). Dakar Med 2000, 42(2):188–190.

27. Nelson M: Updates on Research studies on HIV co-infection with hepatitis B and C. XIV International AIDS conference. July 7-12, 2002. Spain, Barcelona.

28. Nwokedi EE, Emokpae MA, Dutse AI. Human immunodeficiency virus and hepatitis B virus coinfection among patients in Kano Nigeria. Niger J Med 2006;15:227–229. 

29. Odemuyiwa SO, Mulders MN, Oyedele OI, Ola SO, Odaibo GN, Olaleye DO, Muller CP 2001. Phylogenetic analysis of new hepatitis B virus isolates from Nigeria supports endemicity of genotype E in West Africa. J Med Virol 65: 463-469.

30. Odusanya OO, Alufohai FE, Meurice FP, Wellens R, Weil J, Ahonkhai VI. Prevalence of hepatitis B surface antigen in vaccinated children and controls in rural Nigeria. International Journal of Infectious Disease, 2005; 9(3): 139-143.

31. Opaleye OO, Zakariyahu TO, Tijani BA, Bakarey AS.  HBV, HCV co-infection among blood donors in Nigeria. Indian Journal of Pathology and Microbiology, 2010, 53:182-183

32. Otegbayo JA, Taiwo BO, Akingbola TS, et al. Prevalence of hepatitis B and C seropositivity in a Nigerian cohort of HIV-infected patients. Ann Hepatol 2008;7:152–156. 

33. Piliero PJ, Faragon JJ: Case report. Hepatitis B Virus and HIV co-infection AIDS Read. 2002; 12(10): 443-448-51.

34. Saves M, Vandentoren S, Dancount V, Marinoutou C, Dupon M, Couzigou P, Brenard N, Mercie P, Dabis F. Severe hepatic cytolysis: incidence and risk factors in patients treated with antiretroviral combinations. AIDS, 1999, 17: 115-121.

35. Thio CL, Seabearg EC, Skolasky R: HBV and the risk for liver-related mortality in the multicenter cohort study. Lancet. 2002; 360: 1921-6.

36. Tremeau-Bravard A, Ogbukagu IC, Ticao CJ, Abubakar JJ. 2012. Seroprevalence of hepatitis B and C infection among the HIV-positive population in Abuja, Nigeria. African Health Sciences; 12(3): 312 - 317

37. Ugwuja E, Ugwu N. Seroprevalence of Hepatitis B Surface Antigen and Liver Function Tests among Adolescents in Abakaliki, South Eastern Nigeria. The Internet Journal of Tropical Medicine. 2010 Volume 6 Number 2

38. Uneke CJ, Ogbu PUI, Anyanwu GI, Njoku MO, Idoko JH. Prevalence of hepatitis B surface antigen among blood donors and HIV-infected patients in Jos, Nigeria. Memórias do Instituto Oswaldo Cruz Rio de Janerio, 2005, 100(1): 13-16. 

39. WHO: Advanced immunization management. Hepatitis. Fact sheet No; 2005.

40. WHO-Hepatitis B [database on the Internet]. World Health Organization. 2008 Aug [cited 2011 July]. Available from: http://www.who.int/mediacentre/factsheets/ fs204/en/index.html.

41. WHO-Hepatitis C [database on the Internet]. World Health Organization. 2011 Jun [cited 2011 July]. Available from: http://www.who.int/mediacentre/factsheets/ fs164/en/index.html.
5/4/4013






























36

