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immune status, and related risk factors
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Abstract

Introduction Hepatitis B virus infection poses a global health challenge, particularly in low- and middle-income
African countries. lllicit drug use exacerbates the problem, with drug users having a higher HBV infection risk and
maintaining a quiet transmission pool. This study aimed to determine HBV infection prevalence, immune status, and
risk factors among illegal drug users in Enugu State, Nigeria.

Materials and methods A cross-sectional study was conducted in Enugu State, using privileged access interviewer
methods to enroll drug users. Pre-tested structured questionnaires were administered after informed consent was
obtained. Blood samples were tested for HBsAg, HBsAb, HBeAg, HBeAb, and HBcAb using immunochromatographic
rapid test kits. Statistical analysis was performed using SPSS version 25.

Results One hundred drug users were recruited into the study. Overall, 7% of the drug users had HBV infection. 61%
were found to be susceptible to HBV infection, 15% showed serological evidence of immunity from HBV vaccination
and 1% developed natural immunity from HBV exposure. Significant risk factors for HBV infection were age less than
20 years, young age (< 20 years) at drug initiation, being single, injecting drugs more than or equal to 20 times per
month and injecting with used syringes.

Conclusion This study shows high intermediate endemicity of HBV infection among drug users, low vaccination
uptake, and high susceptibility to HBV infection. This calls for the urgent inclusion of drug users in national HBV
vaccination campaigns and the adoption of the World Health Organization's recommendations on the prevention of
viral hepatitis among people who inject drugs.
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Introduction

Hepatitis B virus infection is a global health challenge
that jeopardizes public health and security. An estimated
296 million people worldwide are living with chronic
HBYV infection, and each year 1.5 million new infections
and 1.2 million fatalities take place [1, 2]. Hepatitis B
virus infection can result in chronic hepatitis, cirrhosis,
hepatocellular cancer, and even mortality. The majority
of HBV infections occur in Asia and Africa’s low- and
middle-income nations. With an estimated overall prev-
alence of 12.2% in the general population, Nigeria, the
most populous nation in sub-Saharan Africa, carries a
heavy burden of this infectious disease [3]. Certain sub-
groups, such as drug users, suffer a higher risk of HBV
infection than the overall population due to some risk
factors related to their lifestyle and activities.

An estimated 284 million people globally used drugs at
least once in the preceding 12 months in 2020 [4]. The
problem of drug usage is widespread, and throughout
Africa, it has been seen to be getting worse. As the con-
tinent continues to be a major transit hub for cocaine in
the West, heroin in the East, and cannabis in the North,
drug use in Africa is expected to increase by 40% by the
year 2030 [4, 5]. The use of illicit drugs is illegal in Nige-
ria, a nation in West Africa, and offenders face 15-25
years in prison if found guilty [6]. Despite this, several
studies have found that young people use drugs at a sig-
nificant rate, with cannabis being the most popular drug
[6, 7]. Blood-borne infectious illnesses are highly conta-
gious and are most common in the first five years of drug
usage [8]. This unique demographic maintains a quiet
pool for HBV transmission in any situation and contrib-
utes 20% of the global burden of HBV infection.

Universal health coverage is emphasized as a crucial
strategy in the elimination of viral hepatitis [1]. How-
ever, despite the HBV vaccine’s inclusion in the National
Program on Immunization since 2004, no programs
expressly target the prevention and treatment of HBV
infection among high-risk populations, such as drug
users [9]. Drug users still struggle to get access to com-
prehensive HBV treatment because of stigma, prejudice,
a lack of understanding about the disease, access restric-
tions to medical care, and socioeconomic constraints.
This in turn puts the World Health Organization’s goal of
eradicating Hepatitis B Virus infection by the year 2030
in jeopardy.

There is a dearth of published information explic-
itly addressing the prevalence of HBV infection among
drug users in Nigeria. The HBV immune status of drug
users was not taken into account by the available studies,
despite the fact that this information is crucial for guiding
evidence-based treatments and adjusting preventative
measures. This work aims to determine the prevalence,
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immune status, and related risk factors for HBV infection
among illegal drug users in Enugu State, Nigeria.

Materials and methods

Study design, area, and population

This cross-sectional study was conducted from January
to June 2018 in Enugu State. Enugu State is one of five
states in the Southeastern zone of Nigeria. The state cov-
ers an area of 7,161 km? with an estimated population of
3,267,837 (2006 census). Enugu State is one of the main
transit routes into the Southeast and South-south zones
of Nigeria. It harbours an international airport for the
easy movement of people and goods both within and
outside the country. Numerous academic institutions are
located in the state, which draws a diverse group of young
people from all over the nation. Drug users recruited into
the study were members of drug bunks. Drug bunks are
joints/hostel-like facilities where illicit drugs are supplied
and sold. The drug bunks used for this study were purpo-
sively selected by YORDEL Africa, a non-governmental
organization working with drug users in the state.

Sample size determination

Using the method by Onwuasigwe et al. [10]. at a 95%
confidence interval and an estimated prevalence of 7.8%
for Hepatitis B virus infection among people who inject
drugs in Lagos State, Nigeria, a representative sample
size was established [11].

n =7°pq/d*=7%p (1 —p) /d*

n=minimum sample size.

Z=normal standard deviate (1.96 for 95% confidence
interval).

p=estimated prevalence of Hepatitis B infection among
IDUs in Lagos State, Nigeria 7.8% [11].

g=proportion of the population that does not have the
characteristic (that is 1-p).

d=precision or sampling error (5%).

n =1.96 x 1.96 x 0.078 x (1 — —0.078) /0.05 x 0.05
=3.8416 x 0.078 x 0.922/0.0025=110
Finite correction for a known population of less than
10,000.

¢ n
W =
1+n/N

n=minimum sample size (110).
N="Total population from NGO records (400).

110

- —%0
1+ 110/400
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Adjusting for 10% non-response rate.

n
NR =
1-NR
NR = 50 =96
1-0.1

Following finite correction for a population less than
10,000 and adjusting for 10% non-response rate, the min-
imum sample size calculated for this study was 96. How-
ever, 100 drug users were recruited.

Sampling technique

Drug users were enrolled in the study using the Privi-
leged Access Interviewer (PAI) method [12], In this
method people who inject drugs (PWID) or have previ-
ously used drugs interviewed the drug users. They iden-
tified and recruited the study population using the PAI
approach with the assistance of a peer educator from the
non-government organization (NGO) working with the
study population. A standard sum was given to each par-
ticipant in the study to cover the cost of transport.

Inclusion criteria

1) Persons identified as drug users irrespective of age.
2) Respondents who give consent to participate in the
study.

Exclusion criteria

1) Critically ill persons.
2) Persons with severe mental conditions and unable to
give consent.

Data collection

Written and/or informed consent was sought from each
participant prior to recruitment into the study. Simple
English (primary school level) was used in the consent
form and translated into the local Igbo language for par-
ticipants with no formal education and those who pre-
ferred the local language. For participants under 18 years,
the consent to participate in the study was obtained from
their parent or legal guardian. All participants were then
given pre-tested structured questionnaires to collect
data on socio-demographics and risk factors for HBV
infection.

Sample collection
Five millilitres of blood was drawn from each participant
aseptically and transferred into sterile plain test tubes.
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This was allowed to clot and then centrifuged at 3,000 g
for 10 min, after which serum was transferred into clean
cryovials and stored at -20°C.

Laboratory analysis

Serum samples were processed after being allowed to
reach room temperature. Using immunochromato-
graphic HBV seromarker panels (Micropoint Bioscience
Inc, California, USA), tests for HBV and seromark-
ers were conducted. The results were read within five
minutes.

For HBsAg, HBsAb, and HBeAb, a negative result was
indicated by only one purple bar in the control zone.
A purple bar present in the test zone but absent in the
control zone was regarded as an invalid result, while
two purple bars, one in the control zone and the other
in the test zone, signalled a positive result. For HBeAb
and HBcAD, a positive result was indicated by only one
purple bar in the control zone, a negative result by two
purple bars, one in the control zone and the other in the
test zone, and an invalid result by a purple bar present in
the test zone but absent from the control zone.

Statistical analysis

The Statistical Package for Social Sciences (SPSS) ver-
sion 25 was used for all statistical analysis. Data analy-
sis and variable comparisons were performed using
descriptive statistical methods (mean, median, standard
deviation), paired student t-tests to compare means,
Spearman’s correlation, and multivariate logistic regres-
sion. Pvalue <0.05 was considered statistically significant.

Post-test intervention

The test results were given to the participants. When
HBV infection was discovered, individuals were coun-
selled by the peer educator and directed to the closest
tertiary medical centre for further management.

Results

One hundred drug users were recruited into the study,
of which 86 (86%) were males. The majority of partici-
pants, 44 (44%) were between the ages of 20 and 29, and
42 (42%) of the drug users had only secondary education
as their highest level of schooling. 60% of respondents
were self-employed and there was an equal distribution
of single and married persons (1:1). (Table 1).

Overall, 7% of the drug users had HBV infection. 61%
of drug users were found to be susceptible to HBV, com-
pared to 15% who showed evidence of immunity from
HBYV vaccination and 1% who developed natural immu-
nity from HBV exposure. (Table 2)

Only 7(10.4%) of the 100 drug users who took part in
the study said they had gotten the hepatitis B virus vac-
cination. (Fig. 1)
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Table 1 Socio-demographic characteristics of study participants
Characteristic Frequency (n=100) Percentage (%)

Gender

Male 86 86
Female 14 14
Age

10-19 5 5
20-29 44 44
30-39 34 34
40-49 1 M
>50 years 6 6
Education

No formal education 28 28
Primary 1 1
Secondary 42 42
Tertiary/Postgraduate 19 19
Employment status

Student 14 14
Self-employed/ Business 60 60
owner

Public servant 4 4
Unemployed 21 21
Retired 1 1
Marital status

Single 49 49
Married 50 50
Divorced/separated 1 1

Using multivariate logistic regression, risk factors
associated with increased chances of contracting hepa-
titis B virus infection include male gender (AOR=1.214,
P=0.003), age group 10-19 vyears (AOR=2.646,
P=0.015), single status (AOR=3.859, P=0.049), age at
first drug use<20 years (AOR=3.073, P=0.002), fre-
quency of drug injection/ month>20 times/ month
(AOR=2.087, P=0.011), and drug injection with previ-
ously used syringes (AOR=2.030, P<0.05). The risk of
HBYV infection was lower in people without formal edu-
cation. (Table 3).

Discussion

Hepatitis B virus infection is a significant problem glob-
ally and Nigeria is not exempted. Despite the availability
of the HBV vaccine in the country, drug users, a high-
risk group who continue to fuel the silent transmission
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Ever received hepatitis B vaccine?

= Yes = No

Fig. 1 Pie chart showing the proportion of people who inject drugs who
have received hepatitis B vaccine

of HBV infection in all settings, are often disregarded in
HBYV preventive programmes.

The HBV prevalence of 7% in the current study reflects
high intermediate endemicity of HBV among drug users
and this implies high rate of HBV transmission in the
study population. This figure is lower than the HBV
prevalence of 9.5% found in a comprehensive review and
meta-analysis of HBV infection in the nation [13]. Given
that the Southeastern region of Nigeria has the lowest
reported prevalence of HBV among the six geopolitical
zones in the country, this may be related to the geopoliti-
cal zone where the study was carried out. This could be
further explained by increasing vaccination rates, better
educational systems, and more use of learning opportu-
nities in the region [13, 14].

The HBV prevalence in this study is comparable with
the prevalence reported among male IDUs in Lagos
State, where it was 7.8% [11]. The prevalence of HBV in
West Africa was reported to be 7.8% in a report by the
UN Office on Drugs and Crime [15]. In Mozambique, a
higher HBV prevalence of 32.8% was recorded among
drug users who inject substances (PWID) [16]. On the

Table 2 Serological markers of hepatitis B virus infection among drug users

HBsAg+ HBsAb+ HBeAg+ HbeAb+ HbcAb+ Frequency Interpretation

7 0 3 4 7 7 HBV infection

0 0 0 0 0 61 Susceptible

0 1 0 1 1 1 Natural immunity

0 15 0 0 0 15 Vaccination

0 0 0 6 16 16 Past infection/ Possible occult infection
7 16 3 11 24 100 Total
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Table 3 Multivariate analysis of factors associated with HBV infection

Variable Number of HBV positive AOR P-value
Gender (male) 7/86 1214 0.003
Age (10-19years) 2/5 2.646 0.015
Occupation (student) 2/14 0.221 0.124
Education (no formal education) 5/28 0.441 0.019
Marital status (single) 7/49 3.859 0.049
Sharing of cotton swabs, arm ties and injection water 1713 0977 0.592
Previous blood transfusion 2/16 0.015 0.787
Age at first drug injection (< 20 years) 6/45 3.073 0.002
Frequency of drug injection/ month (=20 times/ month) 4/26 2.087 0.011
Drug injection with used syringes 3/16 2.030 0.026
Heterosexual intercourse 7/86 0.012 0429
Anal sex 1/15 0.207 0443

other hand, drug users in Iran, Turkey, and Kuwait had
lower HBV prevalences of 4.8%, 2.6%, and 0.38%, respec-
tively [17-19]. This may be due to efficient public health
initiatives, the accessibility of diagnostic and treatment
facilities, and the widespread use of vaccines in wealthy
nations [17].

Despite the availability of the HBV vaccine in Nigeria
and the WHO recommendation that drug users should
be scheduled for quick immunization regimens, only 7
(10.4%) of drug users in the study reported having ever
received the HBV vaccine. However, 15% of drug users in
the study had serological proof of HBV vaccination while
about two-thirds of individuals were still at risk for HBV
infection. The disparity between reported vaccine uptake
and HBV immune status among participants may be
attributable to ignorance and low awareness of the HBV
vaccine among drug users. In Australia and Germany,
similar poor HBV vaccine uptake among drug users has
been documented [20, 21]. Comparable results have been
found in other high-risk populations [2, 22]. The failure
to design tailored programs for HBV vaccination in par-
ticular populations, the cost of the vaccine, as well as the
criminality and stigma associated with drug use, may all
contribute to the under-vaccination of drug users [8, 23].
Drug users must be targeted if HBV epidemics are to be
controlled. Thus, it has been demonstrated that offering
incentives to enhance vaccine uptake and completion is
economically viable for the utilization of limited public
health resources, in addition to adopting WHO guide-
lines for quick immunization schedules [24].

Age less than 20 years and age at first drug use less than
or equal to 20 years were highly predictive of HBV infec-
tion in drug users. Young people may underestimate their
vulnerability to disease, be more prone to engage in risky
sexual practices and show poor adherence to healthy life-
style practices, all of which may contribute to this [8, 24].
In this study, additional risk factors for HBV infection
were being single, injecting drugs more than or equal to

20 times per month and using syringes that had already
been used.

Drug users’ risk of contracting HBV infection was
observed to be higher among men and single status indi-
viduals. This could be the case because unmarried men
were more likely than married men to have several sexual
partners, participate in transactional sex and relocate in
pursuit of better employment possibilities [25, 26].

The low percentage of female drug users in this study
is consistent with findings from other research on drug
users [16, 18, 27, 28]. This has been related to socioeco-
nomic and cultural variables. In many African commu-
nities, traditional roles and cultural norms are respected;
as a result, people who inject drug users may face greater
shame than their male counterparts. As a result, there are
“closet drug users” who might be overlooked in studies
and preventive measures for drug users.

The study’s limitations include the small sample size
since the community was difficult to contact and the
inability to distinguish between those with acute and
chronic infections because IgG HbcAb and IgM HbcAb
were not measured. Additionally, immunochromato-
graphic test panels were used and these have lower
sensitivity and specificity when compared to the gold
standard, DNA PCR.

Conclusion

In our study, drug users have a high intermediate ende-
micity of HBV infection. Additionally, there is a low rate
of HBV vaccination uptake and a high rate of suscepti-
bility to HBV infection. Age less than 20 years, young
age (<20 years) at drug initiation, being single, inject-
ing drugs more than or equal to 20 times per month and
injecting with used syringes were all determined to be
significant risk factors for HBV infection.

It is urgent to include drug users in national HBV vac-
cination campaigns and adopt the World Health Orga-
nization’s recommendations on the prevention of viral
hepatitis among people who inject drugs because of the
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high risk of HBV infection and low vaccination uptake
among illicit drug users. To address the problem of drug
usage, Nigeria must use a multisectoral and public health
approach. This entails implementing targeted, evidence-
based strategies like health education, screening, rapid
HBV vaccination regimen, incentives to encourage the
uptake of the HBV vaccine, and harm reduction strate-
gies for drug users because these can significantly impact
their health and the risk of spreading the disease to oth-
ers [2, 24, 29].
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