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SEROPREVALENCE OF HEPATITIS B AND C ANTIBODY AMONG THE RESIDENCE OF
ISLAND COMUNITIES OF LAKE CHAD BASIN, BORNO STATE, NIGERIA

Abstract

Aim: The study sought to determine the prevalence of hepatitis B (HBV) and
hepatitis C (HCV) among the people of Lake Chad Basin of Borno State Nigeria.
Study design: A cross sectional quantitative survey that derived information on
the behavioural characteristics, vulnerability of the population and prevalence of
HBV and HCV.

Place and duration of study: Testing for HBV and HCV antibodies was carried out
among the people of urban and rural communities of Lake Chad Basin of Borno
State Nigeria in 2017.

Methodology: 1790 samples were collected on dried sample blot card, dried and
transported to National Institute for Pharmaceutical Research and Development
Abuja where the samples were tested using HBsAg ELISA rapid test kit (ACON,
USA) and confirmed with HBsAg ELISA test kit (ABON, ABON Biopharm Hangzhou
Co. Ltd). HCV tests was carried out using ACON hepatitis C test strip (ACON
Laboratory, INC USA) and confirmed with ELISA HCV kit (ORTHO HCV version 3.0;
Ortho-Clinical Diagnostics, Raritan, New Jersey, USA). The results were expressed
in percentages

Results: The result of the study revealed that 28 representing 1.56% tested
positive for HBV and 3(0.17%) was HCV positive. On disaggregation, Commercial
sex workers (CSW) and prison inmates had the highest prevalence of HBV and
HCV 8.5% and 1.41% respectively. The highest number of positive cases of HBV
was recorded among the males in the age range of 40-44 (3.25%), while the
highest cases among the females was within the age range of 35-39 (6.8%). HCV
positive cases were one male and two females within the age range of 20-24. HBV
was higher in urban communities (3.70%), while HCV was higher in rural
communities (0.17%).



Conclusion: Interventions such as vaccination against HBV, sexual education
prevention of blood exposure was suggested to mitigate further transmission of
these infections

1.0 INTRODUCTION
Hepatitis is an inflammation of the liver caused by one of the five hepatitis viruses, it can also be

due to toxins (notably alcohol, certain medications and plants), other infections and autoimmune
diseases [1][2]. Although distinct from one another, infection with HBV and HCV can both
cause either non-symptomatic or symptomatic acute infection. Infection with either virus may
progress to chronic infection, and can result in severe illness and premature death. Hepatitis B
and C infections can lead to an acute or silent course of liver disease progressing from liver
impairment to liver failure, cirrhosis of liver, and hepatocellular carcinoma [3].

Hepatitis B virus (HBV) and Hepatitis C virus (HCV) have gained a lot of attention in recent
times because their impact goes beyond the infected person to affect even national economies,
therefore, have become worldwide public health challenge [4]. Despite their biological
differences they share common routes of transmission and risk factors. They only differ in their
efficiency by which certain types of exposures transmit them [5]. They share similar
transmission routes including sexual, blood contact, and injecting drug usage. Co-infection with
HCV and HBYV is very common in certain populations, such as intravenous drug users (IDUs)
who often share the contaminated needles/syringes for intravenous drug injection [6]. HBV and
HCV may appear as coinfection due to the same mode of transmission. Therefore, the prevalence
co-infection is common, especially in developing countries in South-East Asia and Africa [7][8].
Several studies documented that HBV and HCV coinfection accelerates liver disease progression
and increases the risk of hepatocellular carcinoma, and the patients need high dose of interferon

treatment [3].



Approximately 7% of the world’s population (350 million people) are infected with HBV and
3% (170 million people) with HCV. However, these prevalence rates vary greatly from one
region to another and over time. In Africa, HBV, HCV and HIV infections are considered to be
endemic, but their rates are highly variable among the African countries. HBV and HCV
prevalence rates range from 3-20% and 1-26%, respectively [9][10]. Worldwide, HBV and
HCV affect about 170 million and 33 million individuals, respectively [8]. It was asserted that
the rate of hepatitis C infection may rise up to 90% among people who inject drugs [4].

The prevalence of hepatitis B and C in Nigeria are 12% and between 0.5-4% respectively [11],
and with current estimated population of 200 million according to the 2006 census, this
transform to about twenty four (24,000,000) million of its general population infected with
hepatitis B, 1 - 8 million infected with hepatitis C [12][11]. The aftereffects of infection with
these viruses, such as hepatocellular carcinoma and liver cirrhosis, are accountable for over 20%

of mortality in Nigeria [13].

Treatment alternatives for persons having chronic hepatitis B and C infections have improved
greatly in some years back. For hepatitis B, the use of nucleoside or nucleotide analogues has
given way to viral suppression in most individuals infected and prevents transmission and further
complications [14]. The discovery and development of novel antiviral agents has changed
hepatitis C infection from an unmanageable to a potentially manageable condition with sustained
virological response of more than 90% even in persons infected with advanced liver disease

[15][16].

The treatment guideline by Nigerian Society for Gastroenterology and Hepatology for the
treatment of viral hepatitis recommends population based serological screening of all adults of

both sexes for HBV and risk-based screening for hepatitis C. This therefore, gave opportunity to



screen persons visiting to a healthcare facility, preschool and pre-employment, ante natal care
and any other health related challenges. The target population for risk based screening includes
persons who abuse injection drugs (IDUs), healthcare workers, persons with sexually transmitted

infections (STIs), especially HIV, and children born to viral hepatitis C-infected mothers [11].

It was reported by researchers that most available prevalence data on viral hepatitis B and C in
Nigeria are among cohorts of either persons with liver disease, hospital based or blood donors
[13][17]. Documented data on large scale research on Hepatitis B and C among the people of
Lake Basin of Borno State is in dearth, therefore it is important to establish population-based
data on the prevalence of these viral hepatitis. The study sought to determine the prevalence of

hepatitis B and C among the people of Lake Chad Basin of Borno State Nigeria.

2.0 MATERIALS AND METHODS

2.1 Type of Survey
The study design was a cross sectional quantitative survey. It consists of sections that obtained

information on the behavioural characteristics of the general population and the vulnerability.

2.2 Survey sites and target groups

The sero-prevalence of hepatitis B and C was carried out on samples collected for HIV
behavioural characteristics of the general population and the vulnerable groups with respect to
STI and HIV/AIDS in Lake Chad Basin of Borno State Nigeria. The samples were collected
from the following communities Madaji, Maiduguri, Shuwaran, Mari, KauKiri, Kangarwa,
Kirenoa, Koloram and Boboshe all in Borno State.

The target group aged from 15 to 49 years old included the residential population, traders

(hawkers, display sellers, fish sellers, lady sellers), Commercial sex workers, commercial



transporters, men and women in uniform, the peninsular population of the Lake Chad and the
prisoners.

2.3 Sample size
For ease of application, the sample size determination was calculated separately for each target

group. The methodology used for calculation of samples size does not take into account the size
of the target population. To this effect, the whole sample depends on the precision searched and
the reliability of the statistical analysis and not the size of the population that the sample was
extracted from. To determine the sample size that can help to detect any change; the formula

beneath was used [18].

n=D (Zo+ZB) > x (P1 (1-P1) P2 (1-P2)

A2
Where:
D = design effect;
P1 = the estimated proportion at the time of the first survey;
P2 = the proportion at some future date such that the absolute quantity (P2 - P1) is the size of the
magnitude of change that is desired to be detected (5%);
P=(P1+P2)/2;
Zy-a. = z-score corresponding to the probability to detect the change P2 - P1.
Z,3 = z-score corresponding to the degree of confidence (power of the study) with which it is

desired to detect the actual and absolute change P2 - P1.

A=P1-P2
a=0.05 (Zy. , = 1.96)

BZ 0.20 (Zl_[?, = 084)



2.4 Ethical issues
In line with the National Guideline for surveys involving human subjects, an ethical approval for

the study was obtained from the University of Maiduguri Teaching Hospital. Respondents’
informed consent was sought and obtained before the administration of questionnaires and

sample collection.

2.5 Methodology

2.5.1 Blood Sample Collection
For each study subject, identification information was written on a filter paper by the team

technician followed by selection of one of the 2 middle fingers which was thoroughly cleansed
with alcohol wipe and allowed to air dry for a few seconds. A sterile, disposable lancet was used
to puncture the skin to the side of the finger tip. The first small blood drop was wiped away with
a gauze pad. All the blood samples were blotted on Dried Blood Sample Card (Protein SaverTM
903TM Card by WhatmanTM LOT 6834509/83). This was done by placing it close to the
pierced surface without touching and then followed by application of gentle pressure to the base
of the finger and the second large blood drop was allowed to fall from the tip of the finger onto
the surface of the filter paper inside of the circles. The circles were completely filled with blood
before moving to the next empty circle. Blood was applied to one side of the filter paper (the side
with printing) until all circles are filled. The DBS samples were dried under atmospheric

temperature.

2.51 Packaging Blood Spots and Storage
Once DBS cards were completely dry, they were stacked between sheets of glassine paper to

prevent blood spot cards from different patients touching each other. Ten to fifteen blood spot
cards were packed in low gas permeable ziplock bags and 5 to 10 desiccant packs for removal of

any residual moisture from the cards and humidity indicator cards (HI CARD MS20003-2, Batch



0123590C, USA) for measurement of relative humidity inside the bag were added. The DBS
cards were kept in zip-lock bags with desiccant and stored at 4°C until ready for shipment. The
DBS cards were shipped to Virology Unit of the Department of Microbiology and
Biotechnology, National Institute for Pharmaceutical Research and Development (NIPRD),
Abuja where they were kept at 4°C.

2.5.3 Elution of the dried blood spots
The DBS were punched using 6mm file puncher into well labelled 5ml disposable tubes and

200ul of the elution buffer was added to each of the tubes. The diluents were carefully mixed
three times using the pipette to ensure that the discs were completely submerged. Two elution
were done for each sample. One set of the tubes were incubated between 2°Cto 8°C while the
other set were incubated under normal laboratory conditions for two hours.

2.5.4 Testing for Hepatitis B antigen

All the elutes were screened for Hepatitis B virus (HBV) using the hepatitis B surface antigen
(HBsAQ) ELISA rapid test kit (ACON, USA) and all positive samples were further subjected to
another rapid ELISA test kit (ABON, Abon Biopharm Hangzhou Co., Ltd) for confirmation
according to the manufacturer’s instructions. The two samples incubated at different

temperatures were tested to determine the effect of temperature on the elution

2.5.5 Testing for Hepatitis C antigen
All the eluted blood samples were screened for anti-HCV using HCV one step hepatitis C test

strip ACON (ACON, laboratory INC. USA). The HCV one step hepatitis virus C test strip
(serum) is a qualitative, membrane-based immunoassay for the detection of antibody to HCV in
serum. Hepatitis C positive samples were confirmed with a second serum based third generation

rapid enzyme-linked immunosorbent assay (ELISA) HCV kit (ORTHO HCV version 3.0 ELISA



(Ortho- Clinical Diagnostics, Raritan, New Jersey, USA) according to the Manufacturer's
instructions. The two sets of eluted samples incubated at different temperatures were given the
same treatment as described above.

2.6 Data and Statistical analysis

The data obtained was analyzed using statistical product and service solutions (SPSS) (version
17.0), descriptive statistics were presented in Tables and Figures. The Chi-square (X?) test was
used to determine the level of association of the prevalence of HBV, HCV and HBV/HCV co-
infection among the people of Lake Chad Basin. Values obtained were considered statistically

significant at p=.05.

3.0 RESULT

A total of one thousand, seven hundred and ninety samples collected in the Lake Chad Basin of
Borno State Nigeria were tested for hepatitis Band C antibodies. The result of the study revealed
that twenty eight (28) representing 1.56% with a 95% confidence interval of 22.1 — 26.1 tested
positive for hepatitis B and three 3(0.17%) was hepatitis C positive. The highest Hepatitis B
prevalence was observed in Abadan where (2.83%) out of 106 people tested were found to be
infected with hepatitis B, while the hepatitis C cases were recorded in Jere and Dikwa Local
Government Areas. A total of two hundred and fifty five people (255) were tested in Dikwa
5(1.96%) were positive, while Kukawa has a prevalence of 0.99% out of 907 people tested. Jere
had prevalence of 2.38% while Maiduguri Metropolitan City had seroprevalence of 1.89%.
There were no hepatitis B positive samples among the respondents from Marte and Ngala Local

Government Areas of Borno State (Table 1).

Table 1: Hepatitis B and C Seroprevalence disaggregated by local government area



Local Government Area Number of Number of HBV | Number of HCV Positive
Samples Positive

Abadan 106 3(2.83) 0(0%)

Dikwa 255 5(1.96%) 1(0.39%)

Jere 252 6(2.38%) 2(0.79%)

Kukawa 907 9(0.99%) 0(0%)

Maiduguri Metropolitan City | 265 5(1.89%) 0(0%)

Marte 2 0(0%) 0(0%)

Ngala 3 0(0%) 0(0%)

Over all prevalence 1,790 28(1.56%0 3(0.17%)

The result indicates that hepatitis B and C are more prevalent among the CSWs (hepatitis B 8.5%

hepatitis C 1.4%) and the prison inmates. There was no record of hepatitis B among the traders

and uniform service mem while hepatitis C was only detected among the CSWs and prison

inmates.

Table 2 shows prevalence of HBV and HCV disaggregated by target groups.

Target groups No of HBV HCV
respondents

N % N % N %
Household population 393 46.8 7 1.7 0 0
Island population 307 73.1 3 0.98 0 0
Traders 358 41.33 0 0 0 0
Road transporters 346 41.68 2 0.58 0 0
CSWs 142 147.1 12 8.5 2 141
Uniform service men 172 20.84 0 0 0 0
Prisoners 69 12.54 5.79 1 1.45
Total 1,790 100 28 1.56 3 0.17
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Figure 1. Hepatitis B seroprevalence according to age bracket and disaggregated by sex

Upon disaggregation by age and sex, the highest number of positive cases of hepatitis B was
recorded among the males in the age range of 40-44 (3.25%), while the highest cases among the
females was within the age range of 35-39 (6.8%) (figure 1). Hepatitis C positive cases recorded

in this study were one male and two females within the age range of 20-24 (figure 2).
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Fig 2. Hepatitis C seroprevalence according to age bracket and disaggregated by sex.

Figure 3 showed the prevalence of Hepatitis B and C according to the type of community. The
prevalence of Hepatitis B was higher among the people living in the urban communities than the
rural communities while hepatitis C was only detected among the people of the rural

communities.
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Fig 3. Hepatitis B and C prevalence by type of community

4.0 DISCUSSION
Seroprevalence studies of infectious diseases in general population is important as it enable

policy makers to plan effectively towards control strategies. Also, the use of rapid testing
techniques for antibody test at the point of care for viral hepatitis is important among the general
population for early detection of diseases before the debilitating effect of the viral infection. The
infected individuals have the advantage of early medical advise regarding measure to be taken
about medical care and treatment options [19].

This study therefore aimed at determining the seroprevalence of Hepatitis B surface antigen
(HBsAg) and Anti-HCV antibodies among the people living lake Chad Basin of Borno State
Nigeria. The serological analysis revealed varied frequency but low prevalence of hepatitis B and
C viruses among the various risk groups. The prevalence of HBsAg and anti-HCV-antibody was
1.56% and 0.17%, (p0.05) respectively. Dual infection was however, not detected among the

people of this population. The prevalence of 1.56% of HBsAg is considered low when compared



to 13.3% reported by [20] in Northern Nigeria, and 4.9% from Port Harcourt Nigeria [21]. A
similar study conducted among the health seekers in outpatient department of General Hospital
Lapi in Niger State Nigeria reported prevalence of 8.25% [22]. Then result is also not
comparable to Nigeria National prevalence of 13.6% as reported by [17]. Though, this can be
readily explained by the fact that the national estimates are modelled on higher rates [23]. The
previous studies of 28.7% in Jos [24], 30.4% in llorin [25], 70.5% in Kano [26] are far above the
result of this study. However, the result of this study is comparable with the finding of 1.2% by
[27].

On segregation by sex. The analysis show that the prevalence of hepatitis Bis higher among the
males than females. This is in agreement with the result of study conducted by [9] among the
patients with chronic liver diseases in public hospitals in Adis Ababa, Ethiopia where 38.2% and
22.5% of the males and females were hepatitis B positive but not in consonance with the findings
of [27] where prevalence was higher among the females.

Considering the age brackets of the respondents tested for Hepatitis B antigen, the people within
the age range of 40-44 has the highest prevalence of Hepatitis B (3.25%) among the males while
females within the age backet of 35-39 has the highest prevalence of 6.8%. The result of this
study therefore suggests that the infection with hepatitis B virus among this population may not
be an active infection. The result of the finding is therefore not in agreement with the results of
[20][9][28].

The respondents were drawn from different high-risk groups. The result indicates a significant
relationship between risk factors and prevalence of HBV (P<0.05). The commercial sex workers
have the highest prevalence of hepatitis B (8.5%) and then followed by prison inmate (5.79%).

The finding is also in agreement with the work of [29] where 17.1% of the CSW tested were



HBYV positive. However, the result of this study is lower than the findings of 17.1% [29], and
11.4% in Thailand by [30], 10.7% in China [31] but higher than 4.2% in Republic of Congo by
[32].

Out of 1790 screened for hepatitis C antibody, three (0.17%%) were tested positive, while two
were female (0.17%) and one male (0.16%). The outcome of the study showed no significant
difference in prevalence between the male and female respondents. This is similar to the report
of 0.4% by [33], 0.26% [34], 0.7% [35], (0.31%) had HCV in Kenya [10].

This is however, lower than 5.2 and 11.09% reported in Kaduna, respectively [36] 4.3% among a
presumed low risk population in Jos [37], 4.7-5% in llorin, 5.3-6%in Enugu, 11% in Ibadan,
20%in Benin [38], 4.7% from a tertiary Hospital in Nigeria [39], 1.79% among pregnant women
and blood donors in Ogbomoso [40], 14.9% by [41] and 1.39% among pregnant women in
Nigeria [2]. The prevalence of HCV infection among the people of Laje Cad Basin of Borno
State was also found to be high when compared to reports from some countries in Africa (5.3%),
Eastern Mediterranean (4.6%), Western Pacific (3.9%), South East Asia (2.15%), America
(1.17%) and Europe (1.03%) [42], Egypt (20%) [43]. 23.5 in Pakistani [3].

The three persons tested positive for HCV antibody were all within the age range of 20-24 years.
This is in consonance with the reports of 1.1% by [44], where the highest prevalence was among
the people within the age range of <30 years, 0.5% within the age range of 21-30 [33] who
reported highest prevalence of 1.5% among the people within the age range of <24 years.
Hepatitis C was only detected among the CSW and prison inmates with a prevalence of 0.17%
(P0.05) was similar to report of 0.7% from Republic of Congo [32], 0.9% in Brazil [45]. The
result is however lower than result of 6.6% in Democratic Republic of Congo by [46] 2001 and

1.5% in Burkina Fasso [45], 1% in China by [31].



Our finding may imply that the transmission of viral hepatitis is generally low and not found to
be significantly associated with any of the risk factors examined (p > 0.05). However,
participants that were <30 years old had a prevalence of 2.25% against 2.44% among the older
participants. This does not correlate with age of greatest sexual activity as is the case in the
studies by [47][48] though, the result of HVC however indicated a relationship between the risk
behaviour and prevalence of infection because the only positive cases in this study were detected
among the CSW and prison inmates. This is in agreement with widely suggestion that risk
behaviours can lead to accumulated risk for viral transmission [49].

5. CONCLUSION

This study suggests that HBV and HCV are of public health concern. Therefore, to mitigate
further transmission of these viruses, among the people of Lake Chad Basin of Borno State, there
is need for quick intervention programs ranging from awareness to early treatment options for
those infected. Those interventions should consider behaviours and needs that predisposes the
people to those viral infections. It should also include vaccination against HBV, sexual

education, prevention of blood exposures and treatment of HCV.
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