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ABSTRACT

Co-infection of viruses can be a serious public health problem because most antivirals are designed to control
and manage single infection. This study was conducted to determine the prevalence, circulating genotypes and
risk factors of hepatitis B, C virus and HIV co—infection among patients accessing care at Wuse District
Hospital, Abuja. 5 ml of blood sample was collected from each of the 400 consenting HIV patients accessing
care at the medical facility. The 5-Panel hepatitis B and C virus diagnostic Profile kit and Combo Kits were
used to screen the blood samples for hepatitis B and C virus infection respectively. All samples positive for
HBsAg were genotyped by PCR using type-specific primers. Out of the 400 HIV patients who participated in
this study, none was positive for hepatitis C virus, 5(1.3%) were positive for HBsAg, 153(38.3%) were
Immune and 235(58.7%) were neither immune nor susceptible to HBV. The 5 positive samples for HBsAg
were subjected to genotyping. Hepatitis B virus genotype A was found to be circulating in the study
population. History of blood transfusion, sharing of sharp objects and multiple sex partners were found to be
significant risk factors for the infection. However, occupation and sharing of clothes did not have any
statistically significant association with hepatitis B virus infection in HIV patients. More than half of the study
population (58.7%) were found to be unexposed hepatitis B virus while all the study population (100%) were
likely unexposed to hepatitis C virus which makes them susceptible to the viruses.

INTRODUCTION

Hepatitis B Virus (HBV) being a double-stranded DNA hepadnavirus is an important cause of acute and
chronic hepatitis and hepatocellular carcinoma (Kumar et al., 2023). Hepatitis B virus (HBV) infection
remains a major health problem despite an extensive vaccination program worldwide. Globally, 260 million
people are chronically infected with HBV and 890,000 are dying yearly from complications due to the
advancement of the infection (Locarnini et al., 2015). HBV may play a role in the pathogenesis of chronic liver
disease, cirrhosis, and hepatocellular carcinoma (HCC) (Kumar et al., 2023). Hepatitis C virus (HCV) is a
single-stranded positive-sense virus belongs to the Flaviviridae family (Kim et al., 2013). The virus naturally
targets the hepatocytes, and it is an important cause of viral hepatitis (Ejiofor et al., 2010).

The coinfection of viruses can be a serious public health problem because most antivirals are designed to
control and manage a single infection (Shahriar et al., 2022). Acquired immunodeficiency syndrome (AIDS)
caused by the human immunodeficiency virus (HIV) is one of the most important and prevalent disease
conditions that has been spread among humans for the last two decades (Kim et al., 2000). More than 75
million people worldwide have been infected with HIV, and approximately 37 million individuals are currently
living with this infection (Shahriar et al., 2022). Hepatitis B (HB) and hepatitis C (HC) viral infections are
highly prevalent among HIV-infected individuals due to sharing the same transmission routes (Shahriar et al.,
2022). Hepatitis caused by both hepatitis B virus (HBV) and hepatitis C virus (HCV) leads to severe liver
disorder, and morbidity and mortality are now increasing due to coinfection with HIV (Easterbrook et al.,
2017). Coinfection with HIV can modify the natural characteristics of HBV by genome replication status,
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higher rates of chronic infection, and liver disease progression (Ndifontiayonget al., 2021). The impact of HIV
on HBV is critical, as HIV can provoke chronic HBV infection, which can lead to hepatocellular carcinoma
(HCC) (Mapongaet al., 2020). While in HIV-HCV coinfection, HIV increases the HCV viral load and
accelerates liver disease progression (Rodrigo, 2020). HIV, HBV, and HCV are transmitted via blood, shared
needles, syringes, and other injection equipment, sexually, or even from pregnant mothers to babies
(Pfaenderet al., 2016). The hepatotropic viruses, both HBV and HCV, attack the liver cell and cause
inflammation. However, HIV can attack any targeted cell in the mucosal tissue and spread through the whole
lymphoid system (Siebers and Finlay, 1996). As a result of shared transmission routes, HBV, HCV, and HIV
can easily cause coinfection, more pervasive than an infection caused by either HBV or HCV (Shahriar et al.,
2022).

MATERIALS AND METHODS

Study Area

The study was carried out at Wuse district hospital, which is a modern public medical facility located at Wuse,
Abuja Municipal Area Council, Federal Capital Territory.It provides full scale clinical and diagnostic services
in various areas such as cardiology, ophthalmology, general surgery, antenatal care, HIV/AIDS services,
intensive care services and many others. It has a wide range of participant coverage from all parts of Abuja,
Nigeria.

Sample Size Determination

The sample size for this study was determined using the formula by Naing et al. (2006), for sample size
calculation at 0.05 level of precision;

n= Z%pq

d?
Where:

n = required sample size

Z = standard normal deviation at the required confidence interval (1.96) which corresponds to 95% confidence
interval.

p = Prevalence of HCV/HIV co-infection (6.5% - 0.07, based on previous study in Abuja) (Agboghoroma and
Ukaire, 2020)

g=1-p=0.93

d = degree of precision expected (0.05)

n= (1.96)2(0.07) (0.93) = 3.8416 x0.07 x 0.93
(0.05)? 0.0025
n = 0.25008816
0.0025
n=100

This was rounded up to 400 samples.
Inclusion Criteria

The inclusion criteria were consenting HIV positive patients accessing care at Wuse District Hospital, Abuja.
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Exclusion Criteria

HIV positive patients who did not give their consent and other patients who were not HIV positive accessing
care at Wuse Hospital, Abuja were excluded from the study.

Ethical Consideration

Ethical approval for this study was obtained from the Federal Capital Territory Research and Ethical
Commission with the approval number as follows: FHREC/2022/01/85/04 - 05 — 22

Sample Collection and Storage

The serum sample to be used in the study was collected from venous blood aseptically. The harvested serum
was stored frozen at 0°C in the laboratory refrigerator of Wuse District Hospital Abuja until tested for HBV
and HCV sero-markers.

Screening for HCV

All blood specimens were screened for HCV using ARCHITECT Anti-HCV (ABBOTT Max-Planck-Ring,
Germany). The assay is a chemiluminescent microparticle immunoassay (CMIA) for the qualitative detection
of antibody to hepatitis C virus (anti-HCV) in human serum and plasma.

Principle of the Assay

The ARCHITECT Anti-HCV assay is an immunoassay which uses chemiluminescent microparticle
immunoassay (CMIA) technology for the qualitative detection of anti-HCV in human serum and plasma. In
this step, sample, recombinant HCV antigen coated paramagnetic microparticles and Assay Diluent are
combined. Anti-HCV present in the sample binds to the HCV coated microparticles. After washing, anti-
human acridinium-labeled conjugate is added in the second step. Following another wash cycle, Pre-Trigger
and Trigger Solutions are added to the reaction mixture. The resulting chemiluminescent reaction is measured
as relative light units (RLUs). The presence or absence of anti-HCV in the specimen is determined by
comparing the chemiluminescent signal in the reaction to the cutoff signal determined from a previous
ARCHITECT Anti-HCV calibration. If the chemiluminescent signal in the specimen is greater than or equal to
the cutoff signal, the specimen is considered reactive for anti-HCV.

Assay Procedure

The specimen was placed on the well of the cassette using a micropipette after which 3 drops of buffer solution
was placed on the well. The kit was left for 5 mins before the result was observed visually.

Interpretation of Results

Negative Result: The presence of a coloured line on only the control (C) line is indicative of a non-reactive
test.

Positive Result: The presence of coloured band on both control (C) and test (T) line is indicative of a positive
test.

Invalid Result: The absence of a band on the control line is indicative of an invalid result.
Screening for HBV

All blood specimens were screened for HBV serologic markers using HBV-5 rapid panel test kit (CTK
Biotech. Inc San Diego, USA) according to the manufacturer’s instructions. It is a kit for rapid
immunochromatographic assay for the qualitative detection of HBV infection markers such as HBsAg,
HBeAg, HBeAb and HBCAD in serum.
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Principle of the Assay

HBV-5 Rapid test is a lateral flow chromatographic immunoassay consisting of 5 panel strips assembled in one
cassette. Each strip of the panel is composed of a sample pad, colloid gold conjugate pad, nitrocellulose
membrane (NC membrane) strip pre-coated with a control line and test line and absorbent pad. The antigen
(HBsAg and HBeAg) strips are antibody-based sandwich immunoassays. The conjugate pads contain
polyclonal antibodies (HBsAb and HBeAb) conjugated with colloid gold and the NC membrane is precoated
with monoclonal antibodies (HBsAb and HBeAb). When an adequate volume of test specimen is applied into
the specimen well of the strips, the test specimen migrates by capillary action across the test strips. HBsAg if
present in the specimen will bind to the HBsAb gold conjugates and HBsAg will bind to HBeAb if present.
The immunocomplex is then captured on the membrane by the pre-coated antibodies (HBsAb and HBeAb),
forming a colored T band, indicating a positive test result. The absence of the T band indicates a negative
result.

Assay Procedure

The test kit was removed from the pouch, labelled with the specimen identifier and placed on a flat surface on
the work bench. The specimens were brought to room temperature using a Pasteur pipette, two drops of a test
serum were placed in each of the 5 specimen wells of the strip (HBsAg, HBsAb, HBeAg, HBeAb and HBcAb)
and the result read virtually after 15 minutes according to the manufacturer’s instructions.

Interpretation of Results

Negative Result: If only the control line (C) developed on the HBsAg, HBeAg strip, or both C and the test (T)
lines developed on either the HBeAb or HBCAb strip, the test indicated a negative result on the parameter
being tested.

Positive Result: If both C and T lines developed on the HBsAg, HBsAb, or the HBeAg strip, or only C line
developed on the HBeAD strip, the test indicated presence of the parameter being tested.

Invalid Result: If no C line developed, the assay on the strip was reported as invalid regardless of color
development on the T line. The assay was repeated with a new device.

Molecular Analysis

A genotyping system based on polymerase chain reaction (PCR) using type-specific primers was used in this
study for the determination of genotypes A through F of hepatitis B virus according to previously described
methods by Abdulgadir et al. (2023). Samples that were positive for HBsAg, HBeAg, HBeAb and those that
were HBsAg negative but anti-HBc positive were included because the seromarker is an indicator of probable
occult hepatitis B virus infection were selected for genotyping.

Preparation of Reagents

Proteinase K was prepared by dissolving 25mg of it in 1.25ml of nuclease-free water and mixed thoroughly.
The lysis buffer was prepared by dissolving 25mg of the buffer in 25ml of distilled water which was mixed
properly. Washing buffers 1 and 2 were prepared by adding 30ml and 80ml absolute ethanol to the
concentrated form of washing buffer 1 and washing buffer 2 provided respectively. The elution buffer was
prepared by dissolving 10mg of Tris-chloride in 30ml distilled water.

DNA Extraction Procedure

The accuprep genomic DNA extraction kit (BIONEER Daejeon, North Korea) was used for DNA extraction
from serum according to the manufacturer’s instructions. Briefly, for each of the samples, 200ul of serum was
transferred into a labeled 1.5ml centrifuge tube using an Eppendorf micropipette. Then 20ul and 200ul of
already prepared proteinase K and binding buffer were added and mixed immediately using a vortex mixer.
The tubes were incubated for 10 minutes at 60°C to activate the enzyme. Then 100ul of isopropanol was added
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and mixed again with a vortex mixer. The formed lysate was transferred into the upper reservoir of the binding
column and centrifuged at 8,000rpm for 1 minute. The liquid under the tube was decanted and 500ul of the
prepared washing buffer 1 was added. The content of the tube was centrifuged at 8,000rpm for 1 minute, the
liquid under the tube was again decanted and 500 pl of washing buffer 2, was added. The content of the tube
was centrifuged for 1 minute at 8,000rpm to completely remove ethanol.

The binding column tube was transferred into a new 1.5ml centrifuge tube and 200ul of elution buffer was
added. The tube was kept at room temperature for 1 minute until the elution buffer was completely absorbed
into the glass fiber of the binding column tube and the content was centrifuged at 8,00rpm for 1 minute to
finally elute the DNA which settled at the bottom of the tube.

Polymerase Chain Reaction

PCR was carried out in two rounds in a PTC-100 programmable controller (Bio-Rad/MJ Research Inc. USA)
using oligonucleotide primers which were adopted from the work of Abdulgadiret al. (2023). The first and
second round PCR primers were designed based on the nature of nucleotide sequences in regions of the pre-S1
through S gene of the six HBV genotypes (Naito et al., 2011). P1 and S1-2 were universal outer primers. Mix
A consisted of sense primer B2 for genotype A, B and C and antisense primers BALR (type A specific), BB1R
(Type B specific) and BC1R (type C specific). B2R was used as the inner primer (antisense) with a
combination called mix B for genotypes D, E and F. It consisted of sense primers BD1 (type D specific), BE1
(type E specific) and BF1 (type F specific).These primer combinations for the second round PCR were
designed based on the differences in the sizes of the genotype-specific bands. The type-specific primers were
designed based on the nature of those sequences within a genotype and based on their poor homology with the
sequences derived from other HBV genotypes (Naito et al., 2011). The master mix was prepared by adding 1pl
each of the P1 and S1-2 primers into a labelled 1.5ml centrifuge tube and 15ul of deionized water (to make
17ul total volume).

Primer Sequences Used in the Study

Primers|Sequences Specificity Ampliconsbp
Pl 5’-TACACCATATTCTTGGGAACAAGA-3’ |First round PCR |Universal sense 1,063bp
S1-2 |5°—CGAACCACTGAACAAATGGC -3’ Universal antisense
uB2 5"~ GGCTCAAGTTCAGGAACAGT - 3 Mix A (second|Type A to C
round PCR) specific, sense
BAIR |5’ - CTCGCGGAGATTGAGATGT -3’ Type A specific,|68bp
antisense
BB1R |5’ - CAGGTTGGTGAGTGACTGGAGA -3’ Type B specific,|281bp
antisense
BC1R |5 - GGTCCTAGGAATCCTGATGTTG -3’ Type C specific,|122bp
antisense
B2R 5’ - GGAGGCGGATCTGCTGGCAA -3’ Mix B (second|Types D to F
round PCR) specific antisense
BD1 |5 -GCCAACAAGGTAGGAGCT -3 Type D specific,|119bp
sense
BE1 |5 — CACCAGAATCCAGATTGGGACCA - Type E specific,|167bp
3 sense
BF1 |5 -GCTACGGTCCAGGGTTACCA-3’ Type F specific,|97bp
sense

PCR Procedure

The PCR mix tube contained Taq DNA Polymerase, dNTPs, MgCI2 and 1 x PCR buffer and 17ul of master
mix and 3ul of the extracted DNA were added to make 20ul total volume. Positive and negative control tubes
were prepared by adding 17ul of the master mix into each of the 2 tubes and 3ul of a known DNA for the
positive control and 3ul of deionized water for the negative control to make 20ul each. The content of the tube
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was then centrifuged for 30 seconds using a microcentrifuge and the tubes were loaded into the PCR machine.
The first round PCR was programmed to first incubate the samples for 5 minutes at 95°C, followed by 40
cycles consisting of 94° C for 1 minute, 55°C for 1 minute and 72°C for 2 minutes.

For the second round PCR, two reactions were performed for each sample with the common universal sense
primer (B) and mix A for types A to C and the common universal antisense primer (B2R) and mix B for types
D to F. Fresh PCR mix tubes were labeled in duplicates for each sample (1 and 2) for mix A and B where 2l
each of the primer mix A and B was added to the corresponding tubes followed by the addition of 1ul each of
the aliquot of the first PCR product to all the samples.

Finally, 17ul of deionized water was added to each tube to make 20ul total volume. The content of the tube
was centrifuged, loaded into the PCR machine, and allowed to run using the following parameters: one
amplification for 40 cycles consisting of preheating at 95°C for 5 min, 30 cycles of amplification at 94°C for 2
minutes, 58°C for 1 minute and 75°C for 5 minutes.

Agarose Gel Electrophoresis

The products from the PCR second round were used to run the Agarose gel-electrophoresis which separates the
genotype-specific DNA bands according to their sizes.

The agarose gel (2%) was prepared by adding 2g of the agarose powder into 100ml of 1 x TAE (Tris-acetic
Ethylene Diamine Tetra acetic Acid, EDTA) in a conical flask. The mixture was heated in a microwave until
the agarose powder was completely dissolved and allowed to cool in a water bath set at 50°C. This was
followed by the addition of 8ul of ethidium bromide and poured into a gel cast with combs to make well. The
gel was allowed to solidify in the cast and the combs were carefully removed from the cast resulting in the
formation of wells.

Agarose Gel Electrophoresis Procedure

The solidified gel was placed in the electrophoresis chamber then covered with TAE buffer. In the first well,
8ul of DNA molecular marker (BIONEER Deajeon, North Korea) was introduced and 8l each of the samples
(mix A, B, positive and negative controls) were added into the corresponding wells in a definite order. The
electrophoresis was run for 40 minutes at 100 volts and the resultant DNA bands were visualized using the gel
imaging and documentation system.

Interpretation of Gel Electrophoresis Results

The sizes of PCR products were estimated in relation to the migration pattern of a 100bp plus DNA molecular
marker (BIONEER Daejeon, North Korea). The DNA molecular marker is a set of DNA molecules of known
length which consisted double stranded DNA fragments ranging in size from 100bp to 1000bp increments. By
comparing the sizes of the bands on the DNA molecular marker with those of the samples, the results were
interpreted with respect to the specific size of each genotype.

Statistical Analysis

Data obtained from the questionnaires and results of the laboratory tests were analyzed using SPSS 25
(Statistical Package for Social Sciences version 25). Descriptive Statistics were presented in tables, figures,
graphs and charts. The seroprevalence of HBV infection were determined from total population under
consideration and expressed as a percentage. A comparison of the frequency was analyzed using the Chi-
square test and a p value of < 0.05 was considered statistically significant.

RESULTS
Data Presentation

A total of 400 people living with HIV participated in this study. The blood samples were collected from Wuse
District Hospital., Abuja. Out of the 400 participants enrolled, 322 (80.5%) were male and 78(19.5%) were
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female. With respect to marital status, 281(70.3%) were unmarried and 119 (29.7%) were married. The
sociodemographic characteristics of the participants is as shown in Table 1.

Among the 400 participants, 5(1.3%) were positive for HBsAg, 153(38.3%) were positive for HBsAb, 4(1.0%)
were positive for HBcAb, 2(0.5%) for HBeAg, 1(0.3%) was positive for HBeAb and 235(58.7%) were
unexposed to HBV. (Figure land Table 2). The pattern of prevalence is as shown in figure 3.2. None of the
400 participants were positive for hepatitis C.

The married participants were 281 with the prevalence of 0.8% for HBsSAg while the unmarried participants
were 119 with a prevalence of 1.4% for HBsAg. There was no significant association between marital status
and prevalence of HBsAg (p>0.05). The participants were between the ages of 15 to 45 years. Age 25 to 34
years participants were 284 with the prevalence of 1.0% forHBsAg. Age 35-44 years was onlyl with the
highest prevalence 1.7% for HBsAg. The age of the participants had no significant association (p>0.05) with
prevalence of HBV infection. (Table 3).

Of the 150 participants who are civil servants, 3 were positive for HBsSAg with the prevalence of 2.0%.
Artisans were 178 with the prevalence of 1.1%. There was no significant association between occupation and
HBYV infection (p>0.05).

Table 1: Socio-demographic Characteristics of HIV Patients Attending Wuse District Hospital, Abuja

Parameters No. Screened (%) n = 400
Gender 322(80.5)
Male 78(19.5)
Female

Age (years)

15-24 33(8.3)
25-34 286(71.5)
35-44 60(15.0)
>45 21(5.2)
Marital Status

Unmarried 281(70.3)
Married 119(29.7)
Occupation

Students 59(14.7)
Farmers 2(0.5)
Unemployed 11(2.8)
Entrepreneurs 178(44.5)
Civil Servants 150(37.5)
History of Blood Transfusion

Yes 46(11.5)
No 354(88.5)
Multiple sex Partners

Yes 11(2.3)
No 389(97.2)
Body Scarification

Yes 156(39.0)
No 244(61.0)
Alcohol Consumer

Yes 32(8.0)
No 368(92.0)
Sharing of Sharp Objects

Yes 16(4.0)
No 384(96.0)
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Sharing of Clothes

Yes 141(35.3)

No 259(64.7)

History of HBV infection in the Family

Yes 56(14.0)

No 344(86.0)
1.30%

m HEsAg wmHBsAb wmHBcAb w HBEeAg wmHBeAb
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Figure 1: Prevalence of HBV infection serologic markers among HIV patients accessing care at Wuse District

Hospital, Abuja

Table 2: Patterns of HBV Infection Serologic Markers among HIV Positive Patients Accessing care at Wuse

District Hospital, Abuja

Serologic Markers Interpretation No. of|Percentage
Participants|(%)
HBsAg", HBsAb, HBcAb*, HBeAg’, HBeAb~ |Chronic infection with high viral2 0.5
HBsAg', HBsAb-, HBcAb*, HBeAg-, HBeAb* [replication 0.3
HBsAg ", HBsAb, HBcAb*, HBeAg-, HBeAb™ |Carrier with low viral replication 1 1.0
HBsAg', HBsAb-, HBcAb, HBeAg-, HBeAb~ |Window period of infection 4 1.3
HBsAg ", HBsAb', HBcAb*, HBeAg-, HBeAb~ [Recently vaccinated 5 38.3
HBsAg ", HBsAb-, HBcAb, HBeAg-, HBeAb [Immune due to natural previous(153 58.7
exposure 235
Unexposed (Susceptible)
Total 400 100
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Figure 2: Prevalence pattern of HBV infection among HIV positive patients accessing care at Wuse District
Hospital, Abuja.

Table 3: Prevalence and Distribution of HBV infection Serologic Markers with Respect to Socio-demographic
Factors among HIV Patients at Wuse District Hospital, Abuja

Parameters |No. of Samples Examined |No. Positive (%)

HbsAg |HBsAb |HBcAb |HBeAg |HBeAb
Age (Years)
15-24 33 1(3.0) 13(3.0)  |1(3.0) |0(0.0) |0(0.0)
25-34 286 3(1.0) |68(23.7) |2(0.7) |2(0.7) |0(0.0)
35-44 60 1(1.7)  |51(85.0) |1(1.7) |0(0.0) |1(1.7)
> 45 21 0(0.0)  |21(100.0) |0(0.0) |0(0.0) |0(0.0)
Total 400 5(1.3) 153(38.3) |4(1.0) [2(0.5) [1(0.3)
p-value 0.6220 |0.0010* |0.5610 [0.7710 |0.9990
Gender
Male 322 4(1.3) 136(42.2) 14(1.2) [2(0.6) [1(0.3)
Female 78 1(1.2) 17(21.7) ]0(0.0) (0(0.0) |0(0.0)
Total 400 5(1.3) 153(38.3) 14(1.0) [2(0.5) [1(0.3)
p-value 0.8710 |0.0011* 0.5100 [0.3120 |0.1100
Marital Status
Unmarried 281 4(1.4)  [91(32.3) (1(0.3) |1(0.7) |1(0.3)
Married 119 1(0.8) |62(52.1) [3(2.5) |1(0.0) |0(0.0)
Total 400 5(1.3) 153(38.3) 14(1.0) [2(0.5) [1(0.3)
p-value 0.3320 |0.1100 0.1010 |0.8900 [0.5510
Occupation
Student 59 0(0.0) |32(54.2) |0(0.0) |0(0.0) |0(0.0)
Farmer 2 0(0.0)  |0(0.0) 0(0.0) 0(0.0) [0(0.0)
Unemployed |11 0(0.0) |8(72.7)  |0(0.0) |0(0.0) [1(9.0)
Artisan 178 2(1.1)  |71(39.9) |3(1.6) |2(1.1) |0(0.0)
Civil servant  |150 3(2.0) |42(28.0) |1(0.7) |0(0.0) |0(0.0)
Total 400 5(1.3) 153(38.3) 14(1.0) [2(0.5) |1(0.3)
p-value 0.3110 |0.0001* 0.5320 [0.9990 |0.7120

*= Significant (p<0.05)
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With respect to history of blood transfusion, participants who had been transfused were 46 among which
2(4.3%) were positive for HBsAg while participants who had never been transfused were 354 with the lowest
prevalence of 0.8% for HBsSAg. The history of blood transfusion among the participants had significant
association with the prevalence of HBV HBsAg (p<0.05). Similarly, participants with multiple sexual partners
were 11 with the highest prevalence of 9.0% for HBsAg while participants with no multiple sexual partners
were 389 with the lowest prevalence of 1.0% for HBsAg. Similarly, participants who consume alcohol were 19
with the highest prevalence of 10.0% for HBsAg while participants who do not consume alcohol were 381
with the lowest prevalence of 0.8% for HBsAgas seen in Table 3.

With respect to sharing of clothes, participants who share clothes were 141 with the prevalence of 0.7% for
HBsAg while participants who do not share clothes were 259 with the prevalence of 1.5% for HBSAQ.
Similarly, participants with history of HBV in the family were 56 with the prevalence of 3.5% for HBsAg
while participants with no history of blood transfusion in the family were 344 with the prevalence of 0.8%.
The history of blood transfusion was not statistically significant for HBsAg. (p > 0.05) as seen in Table 4.

Table 4: Prevalence and Distribution of HBV infection Serologic Markers with Respect to Possible Risk
Factors among HIV Patients at Wuse District Hospital, Abuja

Parameters No. of Samples|No. Positive (%)

Examined HBsAg |HBsAb HBcAb |HBeAg |[HBeAb
History of Blood Transfusion
Yes 46 2(4.3) [41(89.1) [1(2.1) [1(21) [1(2.1)
No 354 3(0.8) |112(31.6) [3(0.8) [1(0.3) 0(0.0)
Total 400 5(1.3) |153(38.3) |4(1.0) [2(0.5) 1(0.3)
p-value 0.0001* |0.0020* ]0.1020 |0.0990 |0.1010
Multiple Sex Partners
Yes 11 1(9.0) |5(45.4) 1(9.0) ]0(0.0) 0(0.0)
No 389 4(1.0) [148(38.0) |3(0.8) |2(0.5) 1(0.3)
Total 400 5(1.3) |153(38.3) |4(1.0) [2(0.5) 1(0.3)
p-value 0.0010* ]0.3220 0.9120 |0.7010 |0.9900
Body Scarification
Yes 156 2(1.3) |57(36.5) |1(0.6) |0(0.0) 1(0.6)
No 244 3(1.2) 196(39.3) [3(1.2) [2(0.8) 0(0.0)
Total 400 5(1.3) |153(38.3) |4(1.0) [2(0.5) 1(0.3)
p-value 0.9100 |0.7170 0.8100 |0.9820 |0.5610
Alcohol Consumption
Yes 19 2(10.5) |12(63.1) |1(5.2) |0(0.0) 1(5.2)
No 381 3(0.7) |141(37.0) [3(0.8) [2(0.5) 0(0.0)
Total 400 5(1.3) |153(38.3) |4(1.0) [2(0.5) 1(0.3)
p-value 0.6700 |0.0001* ]0.9231 |0.5660 ]0.7230

*= Significant (p<0.05)

Table 5:Prevalence and Distribution of HBV infection Serologic Markers with Respect to Possible RiskFactors

among HIV Patients at Wuse District Hospital, Abuja.

Parameters No. of Samples|No. Positive (%0)

Examined HBsAg |HBsAb |HBcAb |HBeAg |HBeAb
Sharing of Sharp Objects
Yes 16 0(0.0) 7(43.7) 0(0.0) 1(6.2) 1(6.2)
No 384 5(1.3) 146(38.0) |4(1.0) 1(0.3) 0(0.0)
Total 400 5(1.3) 153(38.3) |4(1.0) 2(0.5) 1(0.3)
p-value 0.0030* |0.0710 0.9100 0.8110 0.9999
Sharing of Clothes
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Yes 141 1(0.7) 26(18.4) [1(0.7) 1(0.7) 0(0.0)

No 259 4(1.5) 127(49.0) [3(1.1) 1(0.3) 1(0.3)

Total 400 5(1.3) 153(38.3) |4(1.0) 2(0.5) 1(0.3)

p-value 0.1010  |0.8123 0.9810 0.2300 0.9900
History of HBV in the Family

Yes 56 2(3.5) 12(21.4) |2(3.5) 0(0.0) 0(0.0)

No 344 3(0.8) 141(40.9) [2(0.5) 2(0.5) 1(0.3)

Total 400 5(1.3) 153(38.3) |4(1.0) 2(0.5) 1(0.3)

p-value 0.9000  |0.0001* |0.2300 0.0670 01010

*= Significant (p<0.05)
Prevalence of HBV Genotypes

A total of five samples were positive for HBsAg by the immunoassay which were then marked for genotyping
by PCR. The samples were genotyped by PCR using type-specific primers and they were determined
according to the amplified sizes of the PCR product. Two of the samples were found to be HBV genotype B
while one of the samples was identified to be genotype A as shown in Plate A. On Plate B, the two samples
were identified to be genotype D and E as shown in Plate B.

M 1 2 3 4 5 - +

1000bp

500bp

100bp

Plate A: Agarose gel electrophoresis of PCR Mix A. Lane M represents the molecular maker, lane 1 and 4
indicates genotype B (281bp). Lane 3 indicates genotype A (68bp).

M 6 7 8 9 10 - +

1000bp

500bp

100bp

Plate B: Agarose gel electrophoresis of PCR Mix B. Lane M represents the molecular maker, lane 6 indicates
genotype D (119bp). Lane 3 indicates genotype E (167bp).
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DISCUSSION

The prevalence of HBV co-infection among people living with HIV/AIDS in this study was 1.3 % using
HBsAg as a surrogate for HBV infection (5/400). This confirms earlier reports stating that HBV infection
exists among people living with HIV/AIDS. Findings from this study shows that a total of 235 (58.7%) of the
people living with HIV were neither positive for any of the markers of HBV nor anti-HCV which makes them
susceptible to HBV and/or HCV infection.

The prevalence of HBV/HIV coinfection from this study is lower than the 12.5% reported in Kano, North
Central Nigeria (Hamza et al., 2019),7.8% in south-east Nigeria (Nnakenyi et al., 2020), 11.5% in Abuja
(Adewole et al., 2019) and 11.8% in Jos (Lar et al., 2013). The variation in prevalence of this study may be
due to the fact that infections vary from one locality to another and from one country to another depending on
the level of associated risk factors (WHO,2013; Yu et al., 2020).

HCV/HIV infection was not recorded in this study as none of the 400 samples tested positive for HCV. This
may be due to the lower number of participants in this study compared to 0.7% in 440 participants by Diweet
al. (2013) and 4.7% in 4663 participants by Nnakenyi et al (2020). This may also suggest that although the
three viruses have similar routes of transmission, they are not transmitted at the same rate.

HBV/HIV coinfection is a growing concern because of increasing toxicity to antiretroviral medications in
HBV coinfected individuals as well as higher levels of HBV replication, lower rates of spontaneous resolution
of the HBV infection, and higher risk of reactivation of previous infections. This implies that there is an
increased risk of developing cirrhosis of the liver among HBV/HIV coinfected persons (Gilson et al., 1997;
Feld et al., 2015).

The first antibody to appear in HBV infection is HBcAb and its presence in an individual symbolizes earlier
contact with the virus (Liu et al., 2010). This seromarker was found in 1.0% of the study population. These
were those that have had contact with the virus at one time or the other in their lives. A HBsAg negative status
does not rule out the possibility of HBV infection. An Individual might be in the window period, and detection
of HBCAD serves as a determinant serologic marker during the window period of the infection (Ogunfemi et
al., 2017). HBcAb can also be an indication of HBV occult infection when it is present in the absence of
HBsAg and other seromarkers. The common reason for the absence of HBsAg is the change in the steric
configuration in HBsAg molecule, determined by mutations within the “a” determinant region. These modified
HBsAg molecules, either cannot be detected by commercially available assays or are weakly exposed in the
surface of hepatocytes due to a poor recognition by the immune system (Cento et al., 2013).

The prevalence of 0.5% HBeAg in this study is associated with active HBV replication and transmission of
infection. However, it means that this individual has acute or chronic HBV infection and have 70-90% chances
of transmitting the virus to others and high chances of developing persistent liver disease leading to cirrhosis
and even primary liver cancer if not treated (Abah and Aminu, 2016). The prevalence reported in this study
(0.5%) is however lower than 1.9% reported earlier by Agbesor et al. (2013) in Abuja, 1.5% in llorin
(Ogunfemi et al., 2017) among blood donors and 4.7% among pregnant Nigerian women (Abahand Aminu,
2016). The reason for these differences may not be unrelated to the fact that the studies were conducted in
different populations and as such population differences should understandably impact the outcome.

HBeADb is the antibody produced by the body against HBeAg and its presence indicates lowered infectivity and
transmission of the virus. Like the HBsAb, it may also imply recovery from HBV infection (WHO, 2017). The
prevalence of HBeAb in this study was 0.3%. Higher rates have been reported, and these include 8.0%
reported by Odimayoet al. (2016) among HBsAg seropositive individuals, 13.0% by Mbaawuagaet al. (2014)
and 51.6% by Abah and Aminu (2016) among a population of pregnant women in Nigeria. The differences in
study populations may account for the observed differences in the different studies.

The data from this study showed that HBV/HIV coinfection rates was highest among HIV infected individuals
who are between the ages of 25 to 34 years, although the difference was not statistically significant (p > 0.05).
This finding is similar to reports of Okechukwu et al. (2014) showing that those between ages 26 to 40 years
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have higher frequencies of HBV /HIV coinfection infection. Higher prevalence of coinfection in younger
people could be attributed to the many routes of transmission which operate among the younger persons
compared to the older ones. This is because HBV is more infectious than HIV and can be transmitted via dried
blood, open cuts, and shared toothbrushes, razors, clippers and having unprotected sex with one or multiple
partners who could be infected. The younger people are generally more vulnerable to these risky behaviors and
factors than the adults.

Findings from this study also showed that more men (1.5%) were infected with HBV than women (0.0%)
although the difference was not statistically significant (p >0.05). The findings are at variance with those
reported by Okechukwu et al. (2014) who reported higher prevalence in females than males. Another study by
Adewole et al. (2019) in Abuja Nigeria showed higher female preponderance of HIV/HBV co-infection. The
difference between males and female coinfection could mean that men in the study area are more engaged in
risky behaviors that favor transmission compared to the women. Similarly, the study showed that HBV/HIV
coinfection rate was higher in unmarried individuals than their married counterparts although the difference
was not statistically significant (p >0.05). This might imply that the exposure to risk factors among the
different groups of persons is fairly the same although it appears higher among the unmarried. The higher
prevalence recorded among the unmarried has been attributed to absence of family cover which could shield or
prevent them from having multiple sexual partners (Sule et al., 2011).

Occupation was not found to be significantly associated with HBV infection (p >0.05). The highest prevalence
of infection reported among the civil servants might be because of the nature of their occupation which
involves frequent contact with people. This may sometimes enhance their chance of exposure to HBV. This,
however, contrasts with the findings of Okechukwu et al. (2014) in Nigeria, who reported highest prevalence
among farmers.

In this study, high coinfection rate (1.3%) was recorded among the participants who have had blood
transfusion. This may be due to transfusion of improperly screened blood since not all Nigerian hospitals have
the facilities for effective screening of HBV. Therefore, there is risk of transfusing infected blood. However,
the finding of this study is similar to that of Isa et al. (2015) who identified blood transfusion as one of the
major risk factors for HBV infection but contradicted that of Buseri et al. (2010) who reported a higher
seropositivity among people who have never been transfused.

A higher seroprevalence of HBsAg was reported among people with multiple sexual partners (9.0%) than
those with single sexual partners (1.0%) and this difference was found to be statistically significant. This
finding is similar to that of Pennap et al. (2011) who reported higher prevalence of HBsAg among eligible
blood donors with multiple sexual partners. However, this finding is contrary to that of Isa et al. (2015) who
reported higher HBsAg prevalence in those with single sexual partners than those with multiple sexual
partners. The reason for this is not very obvious.

Alcohol consumption was not statistically significant in this study (p >0.05). High prevalence of the viral
infection (10.5%) was found among participants who consume alcohol compared to those who do not consume
alcohol (0.7%). This is in conformity with the result of Ndakoet al. (2012). The reason for this could be that
alcohol consumers are likely to have multiple sexual partners as alcohol increases libido in both men and
women.

There was a statistically significant association between sharing sharp objects and the viral infection in this
study. This implies that the virus can be transmitted from one person to another through unsterilized sharp
objects. The prevalence of HBsAg in the study was higher among individuals who share clothes (1.5%) in this
study. However, there was no significant association between this potential risk factor and the infection. This
finding agrees with that of Isa et al. (2015) who reported higher prevalence of HBsAg among individuals who
shared clothes. This could be because HBV can be transmitted through the sweat of infected persons as
reported by Kazuhide et al. (2020).

HBV Genotyping is important in determining HBV disease progression and treatment (Zaman et al., 2018).
This study was able to detect and genotype infecting HBV in 5 of the collected samples that were HBsAg-
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positive and that were HBV-DNA positive. HBV genotypes A, B, D, E were found to be circulating in the
study population. This was consistent with the findings in earlier report in Nigeria (Ahmad et al., 2019 and
Nnakenyi et al., 2020) and in other African countries (Kramvis and Kew, 2007).

CONCLUSION

The prevalence of HBV among people living with HIV accessing care at Wuse District Hospital, Abuja was
found to be 1.3% using HBsAg as surrogate for infection. History of blood transfusion, sharing of sharp
objects and multiple sex partners were found to be significant risk factors for infection (p< 0.05). Genotype A,
B,D and E were found to be circulating in the study population. More than half of the study population
(58.7%) were found to be unexposed to HBV while all the study population (100%) were found to be
unexposed to HCV which makes them susceptible to the viruses.
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