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Epidemiology of Hepatitis B Virus Infection in South-South, Nigeria: A Review

Abstract

Hepatitis B virus (HBV) is a small enveloped DNA virus of the hepadnaviridae family. It causes
Hepatitis B virus infection, a major public health problem globally. The virus preferentially infects
the liver leading to hepatic complications such as hepatic carcinoma and liver cirrhosis. About two
billion people globally have been estimated to be infected with hepatitis B virus and approximately
350-400 million others reportedly suffer from the chronic forms. An estimated two million of these
carriers die each year as a result of complications. The mode of transmission of the diseases is
largely through unprotected sex, mother-to-child transmission (MTCT), contaminated blood and
blood products and use of contaminated sharp objects or instruments. Africa is a high endemic area
with 7-26% prevalence rate of HBsAg. Nigeria has been placed among the group of countries
endemic for HBV infection with about 18 million infected. In recent years, the rates of prevalence of
HBYV have been increasing within the South-South part of the country. Serological and molecular
techniques are currently employed not only in the diagnosis of this infection but also to assess the
prognosis of the disease, guide therapy and monitor treatment responses. Treatment is highly
supportive and two major groups of antiviral treatment licensed for the treatment of chronic HBV
infection are pegylated interferon alpha and nucleoside or nucleotide analogues. Interrupting early
transmission is the key to breaking the cycle of ongoing HBV infection. In addition to active
vaccination, the implementation of blood safety strategies including quality-assured screening of all
donated blood and components used for transfusion may prevent transmission of HBV to a
significant level.

Key words: HBV, Epidemiology, Prevalence, South-South Nigeria.

Introduction

Mboto & Edet [1] have revealed that the inflammation of the liver has historically been
regarded as hepatitis. Till date, eleven viruses are associated with hepatitis in humans with nine
being hepatotrophic and two, transient in nature. They also observed that the global distribution of
infections with hepatotrophic viruses as well as the associated morbidity and mortality associated
with these infections is becoming a major health concern. This is because about 2 million of carriers
die globally each year as a result of cirrhosis or primary liver cell cancer [2]. Hepatitis B virus
infection is a major public health problem globally [1-2] and has been reported by Ott et al. [2] to be
more prevalent in the developing countries. Globally, it has been reported that about two billion
people are infected with hepatitis B virus and approximately 350-400 million others suffer from the
chronic forms [3].

According to Zhu et al. [4], an estimated eighty percent of hepatocellular carcinoma is
caused by hepatitis B virus; a leading cause of mortality in Africa and Asia. According to Emechebe
et al. [5], an estimated 5-10% of infected adults become chronic carriers while the rest most often
eliminate without sequalae, the virus from their body. They further added that an estimated one
quarter of chronic carriers often die due to hepatic complications, a few remain life-long carriers
while others at varying intervals clear the infections.

The mode of transmission of the diseases is largely through unprotected sex, mother-to-child
transmission (MTCT), contaminated blood and blood products and use of contaminated objects or
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instruments [6]. Maternal HBV transmission is a risk factor in the development of liver cirrhosis and
hepatocellular carcinoma among young adults [7]. This means that infancy-related HBV infections
that often result to chronic cases usually leads to liver cirrhosis and hepatocellular carcinoma; thus
prompting the need for urgent prevention of mother to child transmission. According to Zenebe et al.
[7], the probability of becoming a chronic HBV carrier is inversely related to age at the time of
infection. Furthermore, neonatal HBV infection often leads to chronic carrier states and occurs in
approximately 90% of infants born from mothers who are positive for hepatitis B surface antigen
(HBsAg) and hepatitis B e-antigen (HBeAg).

In addition, the prevalence of HBV infection has been reported to vary according to ethnic
groups, regions and countries with the most endemic areas being middle and low income countries
[8]. As reported by Zenebe et al. [7], the prevalence of chronic HBV infection globally is clustered
as low (<2%), intermediate (2-7%) and high (>8%). Thus, sub-Saharan Africa including Nigeria has
been reported as a region of high endemicity with an average carrier rate of 10-20% among the
general population [5]. They further added that about 70-95%of adult carriers in sub-Saharan Africa
possess at least one marker of HBV.

HBYV have been implicated with co-infections and management complications with human
immunodeficiency virus (HIV), hepatitis C, tuberculosis, malaria, just to mention a few [5]. Co-
infection of HBV with other infections has been reported by several researchers[9-10].Hepatitis B
co-infections with Hepatitis C virus and human immunodeficiency virus (HIV) are known to affect
the progression, management, therapy and outcome of these infections [9].According to Mengesha
[10], the co-infections of HIV with hepatitis (B and C) is due to similar routes of transmission. They
added that the coexistence of TB, HIV and viral hepatitis infections in the same patient poses a
unique challenge to the patients and clinicians. They further reported that most commonly available
anti-TB and antiretroviral agents have associated risk of liver damage. Similarly, Lar et al [11]
reported that HIV/HBV co-infection is associated with increased liver related morbidity and
mortality. Tkpeme et al [12] reported a prevalence rate of 6.02% in children co-infected with
HIV/HBV in Uyo, South-South Nigeria. HBV co-infections with malaria also pose a public concern
as reported by Omalu et al [13]. They equally added that co-endemic malaria and acute hepatitis B
occur through much of Africa. The reasons for these co infections could be due to the geographical
overlap of the endemicity of these infections.

The South-South region of Nigeria comprises the area covered by the natural delta of the
Niger River defined by its geology and hydrology. Its approximate northern boundaries are located
close to the bifurcation of the Niger River at Aboh, while the western and eastern boundaries are
around the Benin River and the Imo River, respectively. The area is approximately 25,900 square
kilometers [14] and consists of six states; Akwa-Ibom, Bayelsa, Cross River, Delta, Edo, and Rivers
(fig. 4). The region is extremely important due to its oil reserves and biological diversity. The South-
South region is extremely heterogeneous with respect to culture and ethnicity.

Some studies in Nigeria revealed HBV to be the most common cause of liver disease with
carriage rate in the range of 9-39% [15-17]. Unfortunately, knowledge of the natural history, risk
factors, modes of transmission and the degree of HBV exposure and other confounding variables
among Nigerians in the South-South at risk is very limited. This review is therefore aimed at
evaluating the epidemiology of Hepatitis B virus in South-South, Nigeria.

History and Origin of Hepatitis B Virus

Blumberg et al. [18] reported the discovery of hepatitis B surface antigen (HBsAg) also
known as Australia antigen with its antibody; HBsAb in 1965. They added that the virus has an
average incubation period of 90 days from time of exposure to onset of symptoms, but may vary
from 6 weeks to 6 months. In addition, the virus preferentially infects the liver, although infection of



97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

other tissues has been reported [6]. Hepatitis B virus (HBV); a small enveloped DNA virus of the
hepadnaviridae family is one of the major hepatotrophic viruses and has been reported by
Ahizechukwu et al. [6] to be double shelled. Infections caused by these species of viruses have been
reported to be 50-100 times more infectious than HIV and 10 times more infectious than HCV [1].
Currently, eleven viruses have been implicated in the development of hepatitis of which two are
herpes viruses (Cytomegalovirus and Epstein-Bar virus) and others (hepatotrophic viruses). Five of
the nine hepatotrophic viruses including A, B, C, D and E viruses have been well characterized
while E and TTV (Transmission Transfusion Virus) are yet to be accepted globally [1].

Hepatitis B virus is one of the most common human viral infections in the world. History has
it that the virus originally infected birds back then when Dinosaurs still roamed the planet. As
reported by Gerlich [19], Blumberg in 1967 while researching on the genetics of disease
susceptibility postulated that people who received blood products from a large number of donors
could have developed antibodies against polymorphic serum proteins. But with the work of
Blumberg’s colleague (Alter), who discovered a new antigen in several samples of huge serum
collected most especially in Australian aborigines for whom the Australia (AuAg) was named, set
the pace for more research in the area. Consistent with this discovery, Alfred Prince, a co-worker of
Blumberg in 1967 while specifically looking at serum hepatitis antigen in the blood of hepatitis B
patients discovered that the results of his research were similar to the AuAg earlier reported. Several
researches further confirmed that Au/SH-Ag was actually a marker for acute or chronic hepatitis B
with a few apparently healthy carriers [19]. In 1969, Blumberg and Millman, invented the hepatitis B
vaccine [18].

In 1971, it was reported by Hirsch et al .(20), that purified AuAg preparations would contain a
reverse transcriptase like retroviruses. This research article though unconfirmed paved way for the
detection of the HBV genome. In 1974, William et al. (1974) identified the viral DNA which he
termed a product of an endogenous DNA polymerase activity [21]. According to Gerlich, [19], the
cloning and sequencing of HBV DNA was reported almost at the same time by three different
renowned researchers in 1978 [22-24].

In line with Robert Koch’s postulates, in 1982, the dane particles was proven to be HBV by it’s
ability to infect an animal model as reported by Will et al. [25]. In 1986, the preS1 domain was
characterized as a site for attachment of HBV to hepatic cells and after several years, the liver-
specific sodium-dependent taurocholate cotransporting polypeptide (NTCP), an essential receptor
for the preS1 attachment site of HBV was identified. The receptor is only expressed in the intact
liver, disappears within a few days in primary hepatocyte cultures and is absent in undifferentiated
hepatoma cell cultures (19).

Biology of HBV

According to Inan and Tabak [26] and WHO [27], hepatitis B virus is made up of three
different structures: the Dane (42 nm), filamentous (22 nm) and spherical (20 nm) particles which
are often observed in serum of HBV-infected patients as presented in figures 1 and 2. All the three
particles possessed a similar HBsAg on their surface. However, Inan and Tabak [26] added that the
filamentous and spherical particles are non infectious because even though both possessed HBsAg
and host-derived lipids, they are without HBV genomes. This further reveals that the Dane particle; a
42 nm sphere is the complete infectious HBV virion with its core region being small, partially
double stranded, circular DNA molecule and viral DNA polymerase that is surrounded by
nucleocapsid [27].

The HBV genome encodes four partially overlapped open reading frames (ORF): the surface
(preS1, preS2, S), core (precore, core), polymerase and the 'X' genes, respectively. High genetic
variability is a characteristic feature of the HBV as the viral polymerase lacks proofreading activity
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and uses an RNA intermediate during its replication [28]. On the other hand, the extreme
overlapping of the open reading frames of the HBV genome limits the possibility of fixation of all
these mutations. These opposite aspects render the substitution rate of HBV to an intermediate level
between RNA and DNA viruses [29].

The nucleocapsid is composed of assembled core antigens (HBcAg) of hepatitis B and is
covered with a lipid envelope containing HBsAg [25].The lipid envelope rich in cholesterol is
necessary for viral infectivity and during budding of the nucleocapsid from the endoplasmic
reticulum, the nucleocapsid induces a condensed and ordered arrangement of three physiologically
different surface glycol-proteins including small (S), middle (M) and large (L) on the envelope
membrane [26-27].

Hepatitis B Virus

MNucleacapsid
(HBeAg)

B T

-5 e

Figure 2: Spherical, filamentous and HBV Dane HBsAg particles [19].

Chronic infections with HBsAg have been described as persistence of the HBsAg in the
serum over a period of more than 6 months [26]. HBV genome found in the nucleocapsid structure
consist of 3.2 kilobases in length and only relaxed partially double-stranded circular DNA (rcDNA)
molecule with the nucleocapsid being formed through the composition of viral capsid proteins(240),
containing single copy of viral genome DNA and polymerase enzymes that are attached covalently
to the 5” end of the chain. According to Inan and Tabak [26] a unique feature of the HBV genome is
its asymmetric structure of the chains with most cellular proteins being packed in the nucleocapsid
structure. They further added that the genome possess overlapping and open reading frames (OFR)
for X, P, C and S encoding four different proteins as presented in figure 3.
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Figure 3A: Organization of HBV genome and key regulatory elements, 3B. Transcripts and their
related proteins of HBV [29].

Research has it that during replication, sub viral particles are excessively secreted compared
to mature virions (Dane particle) because they act as evasins; enabling the development of chronic
infections [31]. The C ORF region has been reported to contain core regions coding for structural
core protein of nucleocapsid called HBcAg and soluble nucleocapsid protein known as HBeAg; with
the core protein intrinsically self-binding, forming a capsid-like structure and C-terminal with RNA-
binding activity [26]. The HBeAg secretion has been reported to cause secretion of pregenomic
mRNA, core, and polymerase while acting as immune tolerant for the development of persistent
infections. PORF region codes for polymerase; a large protein with four functional domains which
act in encapsidation, reverse transcription, pregenomic RNA destruction and at initiation of negative-
DNA chain synthesis. In addition, the XORF region encodes HBxAg protein due to other fXmRNA
translation and has a role in HBV replication including inhibition of protein degradation, signalling,
transcriptional activation and DNA repair [26].
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Figure 4: Map South- South Nigeria showing HBV prevalence rates.
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Figure 5: Map of Nigeria showing HBV prevalence rates across the country.

Hepatitis B viral proteins

Seegar and Mason [31] reported that HBsAg is the prototype serological marker of HBV
infection that characteristically appears after 1 to 10 weeks of an acute exposure to HBV but before
the onset of visible symptoms or elevation of serum alanine aminotransferase (ALT). They further
reported that the principal function of the hepatitis B surface protein as a virological structure is to
enclose the viral components. HBsAg plays a major role in cell membrane attachment to initiate the
infection process by binding to the hepatocyte plasma membrane [32].

A report by CDC [33] described Hepatitis B core antigen (HBcAg) as the major constituent
of the nucleocapsid, which is essential for viral replication. In addition, they reported that Anti-HBc
(core antibody) develops in all HBV infections, appears shortly after HBsAg in acute disease, and
indicates HBV infection at some undefined time in the past. Anti-HBc only occurs after HBV
infection and does not develop in persons whose immunity to HBV is from vaccine. However, it
persists for life and is not a serologic marker for acute infection [33].

According to Liu et al. [34], Hepatitis B envelope antigen (HbeAg) is an accessory protein of
HBYV, not essential for replication in vivo but important for natural infection. This antigen has been
used clinically as an index of viral replication, infectivity, severity of disease, and response to
treatment. Hepatitis B X antigen (HBxAg), is a 17 kDa multifunctional, non-structural protein,
comprised of 154 amino acids, which is conserved across all the mammalian infecting
Hepadnaviridae [35] HBx protein promotes virus gene expression and replication by trans-activating
the virus promoters and enhancer/promoter complexes [35].

HBYV replication/ life cycle



241
242
243
244
245
246
247
248
249
250
251
252
253
254
255

256
257
258
259
260
261
262
263
264
265
266
267

268

269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287

According to Inan & Tabak [26], Hepadnaviruses, including human hepatitis B virus (HBV),
replicate through reverse transcription of an RNA intermediate, the pregenomic RNA (pgRNA).
They also reported that the first step in HBV replication and life cycle is the reversible non-energy
requiring binding to a host structure or cell surface. Hepatitis B virus infects and multiplies within
the hepatocytes through several stages ranging from binding to cell receptors to the release of the
virus particles [36]. In addition, Urban et al [36] further reported that the binding of the virus
particles to the hepatocytes involves non reversible and reversible specific attachment to the
receptors - cell associated heparan sulfate proteoglycans and hepatocyte-specific preS1-receptor,
respectively. The entry mechanisms into the cell are via two major mechanisms: endocytosis which
leads to the release of nucleocapsids from the endocytic vesicles and fusion of the viral envelope
with the plasma membrane [26]. Within the hepatocytes the nucleocapsids is transported through the
microtubules to the nucleus. The interaction of the accumulated capsids with the adaptor proteins of
the nuclear pore complex degrades the viral nucleocapsids and the release of the relaxed circular
DNA (rcDNA) into the nucleoplasm though the mechanism via which the degradation occurs is not
known [37].

It is reported that the rcDNA is repaired by the cellular enzymes through the removal of the
viral polymerase and short RNA-primer used for the DNA plus strand synthesis from the 5’-end of
the minus strand DNA. He added that the propagation of the viral DNA is enhanced by the formation
of cccDNA which occurs via the ligation of both DNA strands. Production of viral RNAs for protein
synthesis and viral replication is mediated by the host cell’s transcription factors (CCAAT/enhancer-
binding protein(C/EBP) and hepatocyte nuclear factors (HNF) as well as viral proteins (core, the
regulatory X-protein) which also plays a vital role in gene expression. The major mRNA produced in
this stage is processed, stabilized and exported by the host factor La RNA binding protein [36,
38].According to Levrero et al [39], the translation process involves formation of viral core proteins
and polymerase as well as subsequent formation of a complex of core protein, polymerase and
assembly of a nucleocapsid containing RNA. The RNA is then reversed transcripted to a plus strand
DNA followed by maturation and release of the virons from the nucleus into the cytoplasm [36, 39].

Epidemiology of hepatitis B virus infection

The prevalence of HBV infection has been reported to vary in different countries, regions
and ethnic groups with the highly endemic areas in the world being East/Southeast Asia, the Pacific,
sub-Saharan Africa and parts of southern Europe. In North America, western and northern Europe,
HBYV infection has been reported to be rare with a prevalence rate of 0.1%.A report by the National
Notifiable Disease Reporting (NNDR) system revealed that the prevalence of HBsAg in Canada is
estimated to be 0.5-1.0% of the population [8]. In Europe, the HBsAg seroprevalence varies widely
ranging from 0.3 to 12% [41]. The prevalence of HBV infection is categorized as low (< 2%),
intermediate (2%-7%) and high (> 8%) endemnicity [40]. The endemnicity of HBV in Indonesia has
been reported to range from 2.5-10%. The endemnicity of HBV in Indonesia has been reported to
range from 2.5-10% [2]. Another report by WHO confirmed the findings of Ott et al [2] agreeing
that low endemicity areas include North America, Western and Northern Europe, Australia, and
parts of South America. The carrier rate here is less than 2% with less than 20% of the population
infected with HBV [42].

Africa is considered a high endemic area with 7-26% prevalence of HBsAg, and Ott et al [2],
revealed that the highest endemic areas are in sub-Saharan Africa. However, Andre [43] revealed
that infection in areas including Kenya, Zambia, Ivory Coast, Liberia and Sierra Leone Tunisia has
an intermediate endemnicity. Meanwhile, in countries such as Egypt, Algeria and Morocco, low
endemnicity has been reported [44]. According to Kiire [45], Africa has the second largest number
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of individuals with chronic HBV infection, approaching 58 million with over 90% of the population
in some countries in western Africa including Senegal and Gambia where individuals are exposed to
and become infected with HBV during their lives [46]. Hepatitis B virus infection has been reported
to be hyper-endemic mostly in some sub-Saharan countries such as Nigeria, Gabon, Namibia,
Burkina Faso and Cameroon [44]. They further revealed that the prevalence of HBsAg is higher in
rural areas compared to urban areas. In addition, they observed a greater risk for males becoming
HBYV chronic carriers, with a male to female ratio ranging from 1:1 to 3:1 and increasing with age. In
some unrelated studies in Senegal, Zambia, Ethiopia, Tanzania, Ghana, South Africa, Nigeria and
Zimbabwe the rates of HBeAg-positive cases found in HBsAg-positive pregnant women were
1.6%(Diop-Ndiaye et al [47], 2.2% (Kapembwa et al) [48] 4.7% (Kabato et al) [49], 8.8%(Matee et
al [50], 12.3% (Ofori-Asenso et al)[51], 13.4% (Attia et al [52]), 13.6% (Musa et al [53]) and 17.1%
(Mzingwane and Mamvura [54]) respectively.

Distribution of Hepatitis B Virus infection in Nigeria including South-South

In Nigeria, the prevalence of HBV infection has been found to be high and this places the
country among the group of countries endemic for HBV infection [55]. Gabriel and Austin [55]
reported that about 18 million Nigerians are currently infected with hepatitis B virus. Between 2000
and 2013, Musa et al [15] obtained a pooled prevalence of 13.6% for adults and 11.5% for children
from a study they conducted in Nigeria. Similarly, some investigators found a high HBV prevalence
of 25.7% among blood donors 23.4% [57], surgeons [58] and infants 16.3% [59].

Pregnant women are generally considered low risk for HBV infection, however, rates as high

as 11% was reported in Nigeria by Mbaawuaga et al. [60]. In Lagos, Southern Nigeria, the reported
prevalence rates were 14%, 30% and 56% for HBV related hepatitis, liver cirrhosis and
hepatocellular carcinoma, respectively [60]. Hepatitis B virus is the commonest cause of chronic
liver disease and in the southern parts of the country. This agrees with Lesi [61]who revealed that
58.1% of patients with chronic liver disease were HBsAg positive.
In North Central Nigeria, the Federal Capital Territory was reported by Joyce and Chima [62] to
have a prevalence rate of 7.3% among some residents of a staff quarters. Kwara state and Niger state
have a high prevalence of 12.7% and 12.8% as reported by Ogunlaja et al. [63] and Ndams et al.
[64] among pregnant women. Kogi, Plateau and Nassarawa states have an even higher prevalence of
14.0%, 14.5% and 17.1% among farmers, HIV infected patients and female sex workers. These were
reported by Sule et al. [65] Agbaji et al. [66] and Forbi et al. [67], respectively. Benue state has the
highest prevalence rate in the North central with a rate of 20.0% observed among blood donors [68].

In Kaduna, Kano and Sokoto states of North western Nigeria, the prevalence rates of 3.9%
and 6% were observed among pregnant women and HIV positive patients [69-70]. Saidu et al. [71]
observed a higher prevalence of 6.5% among pregnant women in Sokoto state (Musa et al.) [53]
while in other states in the North west like Jigawa, Kastina, Kebbi and Zamfara there were no
available data.

Ndako et al. [72] and Imaranezor et al. [73] observed prevalence rates of 5.3% and 6%
among students in Gombe and Taraba states of the North eastern Nigeria while Isa et al. [74]
observed a prevalence of 8% among children in Maiduguri, the capital of Borno state. In a
population of Mubi town Yola state, Okoye and Samba 75] observed a prevalence of 9% meanwhile,
neighbouring states like Bauchi and Yobe states have higher prevalence rates of 18% and 49%
observed among blood donors and students as reported by Mojolagbe et al. [76] and El- Ishaq and
Liman [77], respectively.

Studies conducted on pregnant women attending antenatal clinics in Ekiti, Lagos and Osun
states in South western Nigeria by Awoleke et al. [67], Rabiu et al. [79] and Opaleye et al [80]
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revealed prevalence rates of 4.0%, 6.08% and 7.1%, respectively. Shittu et al. [81] observed a
prevalence of 7.4% among blood donors in Ondo state while Okonko et al. [82] and Anaedobe et al.
[83] observed prevalence rates of 8.0% and 8.3% in Ogun and Oyo states

In South eastern Nigeria, 3.4%, 6.5% 7.1% and 7.6% prevalence rates were observed among
pregnant women in Enugu, Ebonyi, Abia and Anambra states by Ikeako et al. [84], Nworie et al.
[85], Onwuakor et al. [86] and Ezegbudo et al. [87]. A very high prevalence of 50.7% was noted
among adults with clinical features of liver disease in Imo state confirming the fact that infection
with HBV leads primarily to the development of liver cancer.

In South-south Nigeria, Obi et al. [88] recorded a prevalence of 4.6% in Portharcourt
among pregnant women. In 2012, Mboto and Edet observed a prevalence of 4.7% among students of
the University of Uyo in Akwa Ibom State while Utoo et al. [89] observed prevalence rates of 6.6%
and 7.9% among pregnant women in Obudu, Cross River and Bayelsa states. Babatope et al. [90]
reported an 8.3% among healthy looking adults in Edo state while in Delta state, Osazua and
Erhunwunselmade [92] recorded a prevalence of 21.1% among blood donors in Delta state.
Available studies reveal progressive increase in the prevalence rates of HBV in the South-South
Nigeria and also the entire country. See figures 4 and 5.

Risk factors of HBV

The age of the individual has been reported to be an influential risk factor in the development
of diseases. Consistently, neonates and the elderly whose immune systems have been reported to be
weak, enables the successful entry and establishment of most infections including hepatitis B virus.
Old age, elevated alanine aminotransferase (ALT) levels and presence of HBeAg in the blood of
individuals has been reported by McMahon [93] to be risk factors associated with the development
of HBV infection. Peri-natal transmission of this disease according to Ansari [94] occurs most
frequently especially if the mother is a chronic hepatitis B surface antigen (HBsAg) carrier as well as
if the mother contracted the acute form of the infection during late pregnancy, in the first
postpartum. Ahizechukwu et al. [6] further revealed that vertical transmission of approximately 10%
occurs in neonates whose mothers had acute HBV in the first trimester and virtually 80-90% in the
third trimester. House-hold contact has been reported by Li et al. [95] to be one of the risk factors
associated with HBV transmission. Dental procedures and surgical operations have been revealed by
Janahi [96] as some of the major routes in which patients contract this disease.

Transmission of HBV infections has been reported by Ahizechukwu et al [6] and Zenebe et
al. [7] to be largely through unprotected sex, permucosal or percutaneous contact with contaminated
blood/blood products, use of contaminated objects or instruments, intravenous routes including the
use of contaminated body piercing instruments in processes including manicure/pedicure, injection
needles, acupuncture, tattooing and ear piercing, haemophiliacs, haemodialysis and healthcare
workers. Sexual transmission has been reported as one of the major routes of transmission of this
infection with the probability of one being infected through this mode depending solely on the act of
unprotected sex with an infected partner [6]. Visitors to highly endemic areas, sexually active
heterosexuals especially when having more than one sex partner within a period of six months as
well as prisoners with long term sentences who are exposed to homosexual acts have also been
reported by Janahi [96] to be the most at risk for hepatitis B infections.

Clinical presentation of HBV
Some studies have revealed that hepatitis B virus infection could either be acute or chronic
depending on factors including the duration of its incubation and persistence in the bloodstream as



383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402

403
404
405
406

407
408
409
410
411
412
413
414
415
416
417
418

well as the age and immune status of the person involved [96]. Acute infections could either be
asymptomatic or symptomatic with signs and symptoms appearing faster compared to the chronic
form most often observed in adults. The incubation period of acute hepatitis B virus has been
reported to range from one to three months and present symptoms including nausea, tiredness, fever,
loss of appetite, diarrhoea, abdominal pain, aches and pains, dark urine and as well as jaundice
[94]. In rare scenarios, acute liver failure which often leads to death has been reported in some
patients with acute hepatitis [30][96].

In most cases, infection with HBV could be chronic (continued existence of HBsAg in blood
for more than six months); causing chronic liver infection that often develops into cirrhosis and
cancer of the liver [96]. According to Liang [30], most chronically infected persons exhibit mild
liver diseases with short term morbidity whereas in others, infection may progress to cirrhosis and
hepatocellular carcinoma. Chronic infections have also been reported mostly among children [26].
McMahon [93] added that cirrhosis often becomes visible once depreciation of the immune system
occurs, enabling the development of more apparent symptoms usually indicative of cirrhosis.
According to McMahon [93], the development of chronic hepatitis B infection occurs in three basic
phases including; immune tolerant phase, the immune active phase and the inactive phase as
presented in Table 1.

Table 1: Developmental phases of Chronic Hepatitis B Infection

Phases Features

Inactive Anti-HBe, Hepatic inflammation minimal or absent, ALT levels normal, HBV
DNA <200 IU/mL and hepatic fibrosis may improve over time and HBsAg
clearance may eventually occur.

Immune tolerant ALT levels are normal, liver biopsy is normal or shows only minimal
inflammation with no or minimal fibrosis, HBV DNA > 200,000 IU/mL (> 1
million copies), after perinatal infection from HbeAg- positive mother and
frequently in HBV genotype C infection.

Immune Active | HBeAg-positive chronic hepatitis B with elevated ALT levels
(Clearance) and HBV DNA >20,000 IU/mL, Anti-HBe—positive chronic hepatitis B with
elevated ALT and HBV DNA >2000 IU/mL and as well as hepatic
inflammation with or without fibrosis on biopsy.

(Source: McMahon, 2009) [93].

Diagnosis of hepatitis B infections

The diagnosis of hepatitis B infection has taken a drastic turn in recent times due to the high
morbidity associated with this infection. In line with this trend, serological and molecular
techniques are currently employed not only in the diagnosis of this infection but also to assess the
prognosis of the disease, guide therapy and monitor treatment responses [97]. Furthermore, the
diagnosis of HBV is often based on clinical, laboratory and epidemiologic findings with HBsAg in
serum or plasma being the most commonly assessed marker for detecting carriers or diagnosing
acute HBV infections. This is because according to Krajden et al. [99], HBsAg is often secreted in
excess and serves as a marker for active infection and infectivity but added that the presence of
HBeAg in serum often depicts higher HBV replication levels, infectivity and a pointer of hepatic
fibrosis. HBsAg as revealed by Seeger and Mason [31] may be detected as early as 1-2 weeks or
11-12 weeks later after exposure to HBV especially when sensitive assays are employed. However,
Krajden et al. [98], added that the nature of the type of test to be performed on an individual should
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correlate with the person’s risk factors, findings from previous tests and as well as vaccination
history.

Conventional methods including immunoassay (IA) according to Zhang et al. [99] only give
a qualitative diagnosis of HBV infection usually via detection of HBsAg. The detection and
quantification of viral antigens and of specific antibodies in body fluids according to Kidd-
Ljunggren et al. 100], is often based on the use of sandwich enzyme immunoassays (EIAs) where
recombinant antigens or antibodies are used to capture circulating antibodies or antigens,
respectively, onto the wells of microtiter plates, microbeads or specific holders adapted to close
automated devices [101].

Classical techniques for viral genome detection and quantification are now progressively
being replaced by molecular techniques including real-time PCR assay [99]. Therefore, quantitative
diagnosis of HBV will involve molecular techniques which may quantify viral load before and after
the initiation of treatment [103]. Molecular testing can detect and measure presence of minimal
residual gene mutation or protein associated with disease condition which cannot be done by
conventional methods, thereby aiding in the accurate diagnosis of HBV infections[3][103]. This is
because, these techniques possess capacity of detecting loads in the samples up to lacs of virus
copies that nullifies the chances of false positive or false negative results, thereby reducing chances
of incorrect diagnosis [104]. Molecular techniques including those which are based on hybrid
capture, tube based signal amplification, semi-automated quantitative polymerase chain reactions, or
plate based branched DNA signal amplification with various detection ranges have been employed
in the diagnosis of viral infections [98].

Management of HBV

Currently, there is no specific acceptable therapy for acute HBV infections since treatment is
supportive. However, two major groups of antiviral treatment have been licensed for the treatment
of chronic HBV infection in most countries and they include: pegylated interferon alpha (IFNa, or
PEG-IFNa) and nucleoside or nucleotide analogues such as adefovir, entecavir, lamivudine,
tenofovir and telbivudine [98]. These antiviral agents have been reported to act via inhibition of the
reverse transcriptase domain of viral polymerase. However, many more drugs are under clinical
evaluation [95]. Furthermore, as revealed by Amado et al. [103], these antiviral drugs are
recommended in patients with an elevated serum alanine aminotransferase activity (above the upper
limit of normal), evidence of chronic hepatitis with or without cirrhosis and as well as HBV DNA
titer above 2,000 IU/mL. In addition, Stéphane and Jean-Michel [105] added that combinations de-
novo could be employed as first line treatment especially in patients with high HBV DNA levels
who many not clear the infection on monotherapy. However, resistance has been reported in various
degrees among the different drugs currently in use. Valsamakis [106] reported highest rate of
resistance with lamivudine compared to other nucleoside/nucleotide reversed transcriptase inhibitors.

Prevention and control of hepatitis B virus

As revealed by Andersson et al. [108], interrupting early transmission is the key tobreaking
the cycle of ongoing HBV infections. As at 2012, 181 countries according to WHO had
implemented universal HBV vaccination, with global coverage estimated to be greater than 79%,
thus, leading to a remarkable reduction of chronic viral hepatitis B in high burden countries in East
Asia. However, in sub-Saharan Africa, HBV vaccine coverage is not commensurate with the
prevalence rates often reported in the region [109, 110].
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Though, WHO recommends HBV vaccination at birth, the first dose of mono-valent HBV
vaccine superseded by the pentavalent vaccine DTP-HepB-Hib in many countries is given at about 6
weeks of age often in Africa. In the developed countries, the administration of hepatitis B
immunoglobulin to infants born to mothers with high HBVviral loads in combination with birth dose
vaccine has been considered as a standard of care to prevent HBV MTCT [108]. However, they
further added that the cost and logistics of HBV diagnosis and administration of hepatitis B
immunoglobulin are prohibitive among most women in sub-Saharan countries even when the
administration of antiviral therapy from the second trimester of pregnancy has been proven to reduce
maternal HBV viral load and decrease the risk of MTCT [108]. WHO (2016) [111] further revealed
that booster vaccination for persons who have completed the three dose vaccination schedule is not
recommended. This is because the complete vaccine series which is reported to induce protective
antibody levels in more than 95% of infants, children and young adults provides protection that lasts
at least 20 years or probably lifelong.

In addition to active vaccination, the implementation of blood safety strategies including
quality-assured screening of all donated blood/components used for transfusion may prevent
transmission of HBV to a significant level [111]. The World Health Organization further added that
safe injection practices, eliminating unnecessary and unsafe injections could be effective strategies
to protecting against the transmission of HBV. Safer sex practices, including minimizing the number
of partners and using barrier protective measures (condoms) has been adequately encouraged most
especially in developed countries where awareness and education campaigns are effective [111].
However, such giant strides are yet to pull weight in developing countries.

The “Global Health Sector Strategy on Viral Hepatitis, 2016-20 adopted by the World
Health Assembly with strategies to highlight the critical role of Universal Health Coverage is in
alignment with those of the Sustainable Development Goals. The common goal and vision is
eliminating viral hepatitis as a public health problem. It is encapsulated in the global targets of
reducing new viral hepatitis infections by 90% and deaths due to viral hepatitis by 65% by 2030
[42]. With this in mind, there is an urgent need for effective awareness and education campaigns
against the transmission and development of hepatitis B virus infection in sub Saharan Africa
including South-South, Nigeria.

Conclusion

The prevalence of HBV infection varies in different regions and with increasing rates in recent years
as is observed in the South South Nigeria. The prevalence here is rated intermediate to high which
calls for immediate intervention. Mother to child transmission is one of the major routes of
transmission of the virus probably due to lack of awareness of the viral infection, inadequate
medical facilities which could facilitate proper screening of pregnant women who attend ante-natal
clinicsm and limited vaccination coverage in the South South Nigeria. Unprotected sex, contact with
contaminated blood/blood products, use of contaminated body piercing instruments (in processes
including manicure/pedicure, acupuncture, tattooing and ear piercing), haemophiliacs and healthcare
workers are all implicated in the transmission of HBV. Continued existence of HBsAg in blood for
more than six months causes chronic liver infection that often develops into cirrhosis and cancer of
the liver with a high morbidity rate. Implementation of blood safety strategies including quality-
assured screening of all donated blood/components used for transfusion. Safer sex practices may
prevent transmission of HBV to a significant level. Vaccination coverage should be constantly
increased, particularly in endemic populations. Researches on dimensions of HBV variability,
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genotype and pathogenicity still have to be explored. Indication and monitoring of therapy including
well-founded prevention rules should be further optimized.
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