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ABSTRACT

Hepatitis B virus infection is a public health problem that compromised the safety of blood donated
for transfusion and therefore remains one of the transfusion transmissible infections of great concern
globally. The infection is usually defined by the presence of hepatitis B surface antigen in serum or
plasma. The aim of the study was to assess serological markers for hepatitis B virus infection among
blood donors in Bauchi metropolis. A cross-sectional study was designed and total of 216 blood
donors were enrolled for this study. ELISA was used for qualitative detection of Hepatitis B surface
antigen (HBsAg) and Combo test panel was used to assess various markers for HBV infection. The
overall prevalence for HBsAg and Hepatitis B core antibody (HBcAb) was found to be 10.7% and
4.6%. Other prevalence observed for various markers for HBV included; Hepatitis B surface antibody
(HBsAb) 6 (2.8%), Hepatitis B envelop antigen (HBeAg) 2 (0.9%) and Hepatitis B envelop antibody
(HBeAb) 3 (1.3%). The age group 26-30 years had the highest prevalence for HBsAg (4.63%)
followed by the 21-25 years age group (2.78%) while in the 41-45years age group no sero-
conversion was observed. The presence of antibodies against HBc is an indication of active infection
and possibility of infectiousness. In conclusion, the outcomes of this study revealed a high prevalence
of both hepatitis B surface antigen (HBsAg) and hepatitis B core antibody (HBcAb) in the study area.
The study recommends increase in awareness campaign among the general public and improving the

standard of screening and testing for Hepatitis B virus infection in the facilities
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INTRODUCTION

Hepatitis B virus (HBV) is said to be a hepatotropic virus
with a double stranded DNA molecule and one of the
family members of Hepadnaviridae (WHO, 2020).
Hepatitis B virus is a small, circular, 3200-base pair size
DNA virus which is enclosed in an icosahedral capsid
compose of HBV core (HBc) and outer lipid envelop,
the outer lipid envelop measures about 30-42nm in
diameter (Daniel and Syria, 2018).

Hepatitis B virus can cause acute and chronic liver
disease, the liver injury as a result of hepatitis B
infection is believed to be caused primarily by the
immune response of the host to the viral infection of
the hepatocyte, the clinical presentation ranges from
asymptomatic to symptomatic hepatitis and in rare
instances, fulminant hepatitis which occurs in 0.1 to 0.5
percent of patient with viral hepatitis and it is believed
to be caused by massive immune-mediated lysis of
infected hepatocytes (WHO, 2020). The long term
complications of HBV are liver cirrhosis and
hepatocellular carcinoma (WHO, 2020).

Hepatitis B virus has a very compact structure that
encode proteins from four overlapping genes (S, G P
and X), the Sgene codes for Hepatitis B surface antigen
(HBsAg), the C gene codes for nucleocapsid proteins,
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Hepatitis B core antigen (HBcAg) and Hepatitis B
envelop antigen (HBeAg). The P gene codes the
Deoxyribonucleic acid (DNA) polymerase, the X gene
codes for a small, non-particulate protein that is
capable of transactivating the transcription of both viral
and cellular genes (Kramvis, 2014; Daniel and Syria,
2018).

There are five serologic markers that can be detected
in serum following HBV infection; HBsAg which is the
hallmark of HBV infection, Anti-HBs (HBsAb) which is a
neutralising antibody that confers long-term immunity,
Anti-HBc (HBcADb), that indicates active infection which
can be acute or chronic HBeAg, and Anti-HBe (HBeAb)
that indicates both infectivity and viral replication.
Though, HBV infection is usually defined by the
presence of HBsAg in serum or plasma, the serologic
markers are used to elucidate chronic HBV infection,
assessing clinical phases of the infection and monitor
antiviral theraphy (Gerlich et a/,, 2010; Song and Kim,
2016).

Sero-prevalence of HBsAg varies according to
geographical regions with reported high endemicity in
Sub-Saharan Africa, South East Asia, China and
Amazon Basin (Schweitzer et al, 2015). Regions with
low endemicity include Mediterranean area, Europe,
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South America, North America and Australia
(Schweitzer et al, 2015). Nigeria falls among the
African countries that are highly endemic for HBV
infection (Olotu et a/., 2016).

Besides, unprotected sexual contact, reuse of
contaminated sharp object and vertical transmission
from mother to foetus, human blood transfusion is also
one of the ways HBV infection can be transmitted (EI-
Ishaqg and Liman, 2015; WHO, 2018). Hepatitis B virus
infection is a public health problem that compromised
the safety of blood donated for transfusion and
therefore remains one of the transfusion transmissible
infections of great concern (Shittu et al, 2014). The
aim of this study was to assess serological markers for
Hepatitis B virus (HBV) infection among blood donors
in Bauchi metropolis.

MATERIALS AND METHODS

Bauchi state metropolis was selected to be the study
area, where two secondary health facilities comprising
of Bauchi State Specialist Hospital (BSSH) and General
Hospital Tashan-Babiye (GHTB) were domicile. The
study participants were mainly male blood donors
between the ages of 21-45 years who attended the two
Hospitals during the period of the sample collection.
Ethical clearance (MOH/GEN/5/1409/1) was obtained
from Bauchi State Ministry of Health Research and
Ethics committee and consent was sort from the donors
before sample collection.

Systematic random sampling technique was used to
select consented blood donors while female blood
donors and those participants who unconsent or tested
positive for HCV, HIV and Syphilis were excluded. The
sample size (216) was calculated based on the previous
prevalence (16.6%) of Yakubu et a/. (2016) obtained
in Kebbi State.

Five milliliters of venous blood sample was collected
aseptically into plain containers, allowed to clot at room
temperature for 20mins and were centrifuged at
3000rpm for 20 minutes. The serum was collected in a
separate plain container and stored at -20°C for further
analysis. Qualitative ELISA was used for detection of
HBsAg in the serum according to manufacturer’s
instructions (Bio-Rad Laboratories). All reagents and

samples were brought to room temperature (30°C) for
the assay, while the incubator was brought to 37°C. 50
WL of each positive and negative controls and samples
were added to appropriate wells of the microtiter plate.
Another 50 pL of Anti HBs Peroxidase solution was
added to each well and the plate was tapped gently.
The plate was sealed using the adhesive slip and
incubated at 37°C for 80 minutes. After incubation, the
adhesive slip was removed and discarded. The plate
was washed using the auto washer. Equal volumes of
TMB substrate solutions A and B were prepared and
100 pL of the mixture was added to each well for colour
development. The plate was covered with a black cover
and incubated at room temperature for 30 minutes.
The reaction was stopped by adding 100 pL of stop
solution to each well and visually read. Yellow wells
indicate a positive reaction while colorless wells
indicate negative reactions. These were compared with
the controls. Hepatitis B Virus Markers (HBsAg, HBsADb,
HBeAg, HBeAb and HBcAb) were detected using HBV
profile test kit (Micropoint) according to manufacturer’s
instructions (Micropoint). The test is base on
immunochromatography, where the samples added
will migrate and the antibodies or antigens bind to the
corresponding molecules on the band area, thereby
giving reactions as band lines.

RESULTS

A total of 157 participants were recruited from BSSH
while only 59 were enrolled from GHTB. The age of the
participants ranges from 21 to 45 years with a mean of
32.6 £7.6 years (SD). A prevalence of 10.7% (23/216)
for HBsAg was observed in the participants, where 16
were from BSSH while GHTB accounted for only 7 of
the subjects as presented in Table 1. The age group
26-30 years had the highest prevalence of 4.6%
(10/216) for the HBsAg seropositivity (Table 1). Plate I
shows the HBsAg microtitre plate with some positive
(yellow wells) and negative (colourless) reactions.

Out of the 23 participants that were observed to be
sero-positive to HBsAg, 10 (4.63%) were positive for
the HBcAb biomarker while 6 (2.8%), 3 (1.3%) and 2
(0.9%) were positive for HBsAb, HBeAb and HBeAg
biomarkers respectively as presented in Figure 1.

Table 1: Prevalence of HBsAg among Blood Donors based on Age groups and Hospitals

Age groups BSSH GHTB Total
(Years)
Number  No. % Number No. % Number No %
Screened Positive Screened Positive Screened Positive
21-25 40 5 3.19 13 1 1.70 53 6 2.78
26-30 61 7 4.46 20 3 5.09 81 10 4.63
31-35 28 2 1.27 12 2 3.39 40 4 1.85
36-40 17 2 1.27 11 1 1.70 28 3 1.39
41-45 11 0 0.0 3 0 0.0 14 0 0.0
Total 157 16 10.2 59 7 11.9 216 23 10.7

Key: BSSH- Bauchi State Specialist Hospital, GHTB- General Hospital Tashan-Babiye.
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Plate I: HBsAg ELISA Microtitre Plate
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Figure 1: Distribution of Hepatitis B Virus biomarkers among HBV positive blood donors

DISCUSSION

The results for the prevalence indicated a high
prevalence in the blood donors who are apparently
healthy and are expected to be free of the infection.
Our prevalence of 10.7% for HBsAg is closely similar to
the prevalence obtained in other studies conducted in
Nigeria by Aminu et a/. (2013) in Kaduna and Mbamara
and Obiechina (2010) in Onitsha who reported a
prevalence of 12.5% and 12% respectively. The
similarity may be due to similar geographic location and
socioeconomic status of the populations involved in the
study because most of the participants are from low
income communities. People from such communities
tend to share a lot of sharp objects such as nail cutter,
scissors and hair clippers as a common practice in such
locations. However, Umar et a/. (2020) and Mustapha
et al. (2020) reported a prevalence of 6.0% and 6.7%
for HBsAg among pregnant women in Azare and
Gamawa LGAs of Bauchi State. Some studies
conducted on blood donors indicated prevalences of
7.5%, 8.3% and 8.8% in Kano, Makurdi and Ilorin
respectively (Emmanuel et al., 2012; Arun et al., 2014;
Olawumi et al., 2016). These reports are lower than
the prevalence obtained in this study and might be as
a result of increased health awareness campaigns in
the regions and adherence to the HBV infection
preventive measures because most of the blood donors
in the region are educated. On the other hand a higher
prevalence of 16.6% was reported in Kebbi State
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during a similar study on blood donors (Yakubu et a/.,
2016). An even higher prevalence was observed in
Benue State (Alao et al/, 2008) and North Central
region (Ndako et al., 2016) with prevalence of 20.0%
and 22.5% respectively among blood donors. The high
prevalence might be associated with some multicultural
differences that exist in the north central part of Nigeria
which allow them to have cultural marks that might
involve the use of unsterilized equipment such as razor
blades. In the African region generally, HBV infection
has been classified as highly endemic according to
Schweizer et al. (2015) and there is variation in the
outcome of most the studies conducted within the
African region, some studies reported a high
prevalence, while some lower prevalence.

Transfusion of blood unit collected from a donor who is
in the HBV infection window period can result in post
transfusion Hepatitis B virus infection in the recipient
(Muhlbacher et al.,, 2001; Hennig et al., 2002). This
study reported a prevalence of 5.7% for HBcAb, which
indicates active infection hence the possibility of being
infectious. Prevalence of 48.8% was recorded by
Fasola et a/. (2022) in Ibadan in a study to determine
prevalence of hepatitis B virus infection among blood
donors with total antibodies (IgG and IgM) to hepatitis
B core antigen which is higher than the result recorded
in this study which used IgM based Anti-HBc and
concentrated on those tested positive for HBsAg only.
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It is understood that only 3/23 of the HBsAg positive
donors have persistence of HBeAg in blood which is
always associated with progress towards a liver disease
as well as an increase probability of transmitting the
virus (Akazong et al., 2021).

CONCLUSION

REFERENCES

Abdalla, F., Mwanda, O. W. and Rana, F. (2005).
Comparing walk-in and call-responsive donors in a
national and aprivate hospital in Nairobi. £ast African
Medical Journal, 82 (10): 532-536.

Akazong, E. W., Tume, C., Ayong, L., Njouom, R.,
Kenmoe, S., Njankouo, R. and Kuiate, J. (2021).
Cross-sectional  hospital-based study on the
seroprevalence of Hepatitis B virus markers among
healthcare workers, NWR, Cameroon. BMJ Open;
11:e045716. doi:10.1136/ bmjopen-2020-045716.

Alao, O., Okwori, E., Egwu, C. and Audu, F. (2008).
Seroprevalence of Hepatitis B surface antigen among
prospective blood donors in an urban area of Benue
State. The Internet Journal of Hematology, 5:2: 133-
139.

Aminu, M., Okachi, E. E., Sani, M. A. and Abdullateef, Y.
(2013). Prevalence of Hepatitis B virus surface
antigen among healthy asymptomatic students in
Nigerian University. Annals of African Medicine,
12(1): 55-56.

Arun, G., Obekpa, S., Pmalu, A. O. Das, N., Khatib M.,
Ajanya, O. and Idoko, O. (2014). Prevalence of
Hepatitis B and C among Blood Donors in Makurdi,
Benu State, Nigeria; International Journal of Science
& Technoledge, 2(3): 248-254.

Daniel, C. and Syria, L. (2018) Hepatitis B virus Blood
Screening: Need for Reappraisal of Blood
Safety Measures? Front med (laussanne), 5(29): 1-2.

El-Ishag, A. and Liman, F. M. (2015). Prevalence of
HepaTitis B Surface Antigen among Blood Donors and
Patients Attending General Hospital Potiskum.
Extensive Journal of Applied Sciences, 3(6): 199-
203.

Emmanuel, N., Imoru, M., Ismaila, U., Babashani, M. and
Solomon A., (2012), Seroprevalence of major blood-
borne infections among blood donors in Kano,
Nigeria. Turkish Journal of Medical Science, 42(2):
337-341.

Fasola, F. A., Fowotade, A. A., Faneye, A. O. And Adeleke,
A. (2022). Prevalence of Hepatitis B Virus core
antibodies among blood donors in Nigeria:
Implications for Blood safety. African Journal of
Laboratory Medicine, 11(1): al434.
Doi.org/10.4102/ajlm.v11i1.1434.

Gerlich, W. H., Bremer, C., Saniewski, M., Schuttler, C. G.,
Wend, U. C., Willems, W. R. and Glebe, D. (2010).
Occult hepatitis B virus infection: Detection and
significance. Digest Diseases 28:116-125.

Hennig, H., Puchta, I., Luhm, J., Luhm, J., Schlenke, P.,
Goerg, S. and Kirchner, H. (2002). Frequency

and load of hepatitis B virus DNA in first-time
blood donors with antibodies to hepatitis B core
antigen. Blood, 100: 2637-2641.

Kramvis, A. (2014). Genotypes and genetic variability of
hepatitis B virus. Intervirology, 57:141-150.

Mbamara, S. U. and Obiechina, N. J. A. (2010).
Seroprevalence of HBsAg among Antenatal Clinic
Attendees in Private Specialist Hospital in Onitsha,

The outcome of this study revealed a high prevalence
(10.7%) of Hepatitis B surface antigen and Hepatitis B
core antibody (4.63%) among the blood donors. While
the prevalence for HBcAg, HBsAb and HBeAg were low.
The study recommends increase in awareness
campaign among the general public and improving the
standard of screening and testing for Hepatitis B virus
infection in the blood transfusion services.

South East Nigeria. Nigeria Medical Journal, 51(4):
152-154.

Muhlbacher, A., Zdunek, D., Melchior, W. and Michl, U.
(2001). Is infective blood donation missed out
without screening for antibody to hepatitis B core
antigen and/or hepatitis B virus DNA. Vox Sang,
81:139.

Mustapha, G. U., Ibrahim, A., Balogun, M. S,
Umeokonkwo, C. D., and Mamman, A. 1. (2020).
Seroprevalence of Hepatitis B Virus among antenatal
clinic attendees in Gamawa Local Government Area,
Bauchi State, Nigeria. BMC infectious disease,
20(194): 1-6.

Ndako, J. A., Onwuliri, F. C., Banda, J. M., Alejolowo, O.
0., Fajobi, V. and Olapade, D. O. (2016). Risk Factors
and Prevalence of Hepatitis B Surface Antigen
(HBsAg) among Apparently Healthy Volunteers in an
Urban Setting, North-Central Nigeria, International
Jounal of Sciences; 5(3): 10-15.

Olawumi, H., Oluwa, Y., Shittu, A. O. and Ogunfemi, M. K.
(2016). Prevalence of some transfusion-transmissible
infections among first time and repeat voluntary and
family replacement donors in North Central Nigeria.
Sudan Medical Journal, 52(3):131-136.

Olotu, A. A., Oyelese, A. O., Salawu, L., Audu, S. A,
Okwuraiwe, A. P. and Aboderin, A. O. (2016). Occult
Hepatitis B virus infection in previously screened,
blood donors in Ile-Ife, Nigeria: Implications for blood
transfusion and stem cell transplantation. Virology
Journal, 13:76.

Schweitzer, A., Horn, J., Mikolajczyk, R. T., Krause, G. and
Ott, J. J. (2015). Estimation of worldwide prevalence
of chronic hepatitis B virus infection: A systematic
review of data published between 1965 and 2013.
Lancet, 386:1546-1555.

Shittu, A. O., Olawumi, H. O., Issa, B. A., Nwabuisi, C.,
Durotoye, I. A., Yussuf, A. D., Ajiboye, P. O.,
Adegunloye, O. A., Sulyman, D. and Salami, A. K.
(2014). Risk factors  and sero-prevalence of
hepatitis b surface antigen among blood donors in
of Ilorin teaching hospital, Ilorin, Nigeria. East
African Medical Journal, 91(3): 1-5.

Song, J. E. and Kim, D. Y. (2016). Diagnosis of Hepatitis
B. Annals of Translational Medicine, 4(18):338.
doi:10.21037/atm.2016.09.11

Umar, H. A., Aisha, H. Z., Hussaini, I. H. and Aliyu, M. S.
(2020). Seroprevalence and risk factors associated
with hepatitis B virus infection among pregnant
women attending antenatal care in Azare, Bauchi
State, Nigeria. Umar Musa Journal of Microbiology
Research, 5(1): 9-17.

World Health Organisation (2020). Updated factsheet:
Hepatitis B. World Health Organisation, Geneva.
Yakubu, A., Sahabi, D. M., Umar A., Saidu, Y. and Magaji,
U. F. (2016). Prevalence of HBsAg Among Prospective
Blood Donors and Pregnant Women in Kebbi State,
Nigeria, MNigerian Journal of Basic and Applied

Science, 24(1): 57-63.

514



