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Abstract
Aim: This was to evaluate the characteristics of subjects with chronic HBV
infection and describe the pattern of serological markers of the infection.
Methods: A total of 132 subjects was recruited. A standard questionnaire
was used to document demographic information of each participant, as well as
possible risk factors for HBV infection. The subjects had physical examination
and laboratory tests which included Abdominal Ultrasound Scan, Liver Function
Tests, HBeAg, antiHBe, antiHCV and HBV DNA assay.
Results: The subjects comprised 89 (67.4%) males and 43 (32.6%)
females. The mean age of the patients was 34.0±9.3 years with a range of 1357 years. Analysis showed that 50 (37.9%) of them were between 30-39 years.
Risk factors for HBV infection identified in the patients were scarification in 26
(19.7%), previous blood transfusion in 8 (6.1%), past surgery in 28 (21.2%), with
the most frequent surgery being appendicectomy in 3 (2.3%), followed by dental
extraction in 2 (1.5%) patients. Other risk factors were multiple sexual partners
in 37 (28%) and indiscriminate injections in 6 (4.5%).
Serology showed 24 (18.2%) patients were HBeAg positive, while 88
(66.7%) were antiHBe positive. Mean ALT was 33.0 ±21.7 iu/ml (range 2-150).
Value of ALT ≥ 40 iu/ml was observed in 37 (28%) patients. Mean HBV DNA
was 9,284,149.2±36,748,525.5 iu/ml (range of 20-170,000,000 iu/ml). HBV DNA
level ≥ 2,000 iu/ml was observed in 54 (40.9%) patients.
Conclusion: In conclusion, markers of HBV infection are prevalent in these
asymptomatic subjects. So, there is need to always screen for these markers.
Keywords: Hepatitis B virus; Serum markers; Significance; Characteristics
of patients

Introduction
Hepatitis B Virus (HBV) infection is a common disease that
constitutes a major public health problem globally. About 5% of the
world’s population is infected with this virus [1]. It is a common cause
of liver cirrhosis, liver failure, as well as liver cancer which result in
about two million deaths annually [2].
There are wide regional variations in the prevalence of HBV
infection, with rates greater than 8% seen in Asia, Western Pacific and
Africa; regions of intermediate rates (2-7%) are southern and eastern
Europe, whereas rates less than 2% are seen in western Europe,
Australia and the USA [3,4]. It has been observed that, at least one
marker of HBV infection is present in about 70-95% of subjects in
sub-Saharan Africa [5].
HBV is a member of the family of hepadnaviridae which infects
humans and certain animal species like duck, ground squirrel and
woodchuck.6 It is characterized by the presence of partially doublestranded DNA surrounded by an outer lipoprotein and an inner
core.6 HBV is compact and contains four Open Reading Frames
(ORF) which are S,P,C and X, and these encode four major proteins:
surface, polymerase, core and X protein respectively.
Chronic infection with HBV is dynamic and progresses through
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four major phases which are: immune-tolerant, immune-reactive,
inactive phase and HBeAg-negative chronic HBV infection. However,
these phases are not necessarily sequential and are important to
determine those that require treatment, as well to predict prognosis.
HBV has a complex serology and natural history as a result
of multiple serological markers which include HBsAg, antiHBs,
antiHBc, HBeAg, antiHBe and HBV DNA quantification.
The aim of this study was to evaluate the characteristics of
asymptomatic patients with chronic HBV infection and describe the
pattern of serological markers of the infection.

Materials and Methods
This was a descriptive study, which was carried out at the
gastroenterology/hepatology outpatient clinic of a tertiary health
facility in south-west Nigeria. The subjects were asymptomatic
patients who were HBsAg positive. A total of 132 subjects who gave
their consent to participate were recruited for the study. A standard
questionnaire was used to document demographic information about
each participant. Also included in the questionnaire were possible risk
factors for HBV infection. All the subjects had physical examination
performed on them following which, laboratory tests were ordered
and these included Abdominal Ultrasound Scan, Liver Function
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Data were analyzed using SPSS version 17. Values were expressed
as means. Association between proportions was compared using chisquare. P value of less than 0.05 was considered significant.

Results
A total of 132 patients, comprising 89 (67.4%) males and 43
(32.6%) females were recruited into the study, giving a M:F ratio of
2.1:1. The mean age of the patients was 34.0±9.3 years with a range
of 13-57 years. Analysis of the age groups showed that 50 (37.9%) of
them were between 30-39 years, followed by 47 (35.6%) patients who
were less than 30 years of age (Figure 1). Student population was 39
(29.5%), followed by professionals who constituted 30 (22.7%). Risk
factors for HBV infection identified in the patients were scarification
in 26 (19.7%), previous blood transfusion in 8 (6.1%), past surgery in
28 (21.2%), with the most frequent surgery being appendicectomy in
3 (2.3%), followed by dental extraction in 2 (1.5%) patients. Other risk
factors were multiple sexual partners in 37 (28%) and indiscriminate
injections in 6 (4.5%) (Figure 2). Two (1.5%) patients reported
having been vaccinated against HBV infection without prior testing
for HBsAg or antiHBc.
Clinical examination revealed that only 8 (6.1%) patients had
hepatomegaly (liver span>12 cm). None of the patients had ascites
or splenomegaly.
Abdominal Ultrasound Scan among the subjects
The abdominal ultrasound scan results among the subjects
revealed normal study in 98 (74%) subjects, 14 (10.6%) subjects had
hepatomegaly but with normal parenchyma, 6 (4.5%) had hepatic
steatosis, while another 6 (4.5%) had normal sized liver but with
coarse parenchyma. One (0.8%) had normal sized liver with simple
hepatic cysts, which was considered incidental.
HBeAg status among the subjects
Serological analysis showed that 24 (18.2%) patients were HBeAg
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Figure 3: Pattern of ALT and HB viral markers among the patients.

positive, while 88 (66.7%) were antiHBe positive (Figure 3). Among
those who were HBeAg positive, 14 (58.3%) of them were less than 30
years of age, whereas 29 (29.3%) of those who were HBeAg negative
were less than 30 years of age. There was significant difference
between the two groups (p= 0.03). With respect to gender, 16 (19.3%)
of them were males, while 7 (17.5%) were females. However, this was
not statistically significant (p= 0.81).
Analysis of the association between HBeAg and the risk factors
for HBV infection showed no significant difference between the
presence of HBeAg and the majority of the risk factors analysed,
except for the history of past surgery where significant difference
was observed. (p=0.01) Table 1. The results also showed that, none
of the two patients that had vaccination was positive for HBeAg.
However, 17 (17.3%) of those with no prior vaccination were positive
for HBeAg. But, there was no significant difference between the two
groups (p=0.52).
Liver Function Tests among the subjects
The mean ALT value was 33.0 ±21.7 iu/ml (range 2-150). Other
parameters of the liver function tests are as shown in table 2. Value of
ALT ≥ 40 iu/ml was observed in 37 (28%) patients (Figure 3).
HBV DNA assay among the subjects
The mean HBV DNA value was 9,284,149.2±36,748,525.5 iu/ml
with a range of 20-170,000,000 iu/ml. HBV DNA level ≥ 2,000 iu/ml
was observed in 54 (40.9%) patients (Figure 3). Among those with
HBV DNA ≥ 2,000 iu/ml, 46 (85.2%) of them were less than 40 years
of age and 36 (67.9%) of them were males. It was also observed that
the two patients with prior vaccination had serum HBV DNA < 2000
iu/ml, while 45 (43.7%) of those without prior vaccination had serum
HBV DNA ≥ 2000 iu/ml. Again, there was no significant difference
observed (p=0.22).
Association between HBV DNA and HBeAg status

Scarification
Previous blood transfusion

Among those patients who were HBeAg positive, 21 (87.5%) of
Table 1: Frequency of HBV risk factors among HBeAg positive patients.
Risk factor

Yes n(%)

Indiscriminate injections

Scarification

5(27.8)

Multiple sexual partners

Previous blood transfusion

0 (0)

17(100)

0.21

Past Surgery

0 (0)

17(100)

0.01*

Past surgery

5.00%
0.00%

Figure 2: Frequency of HBV risk factors among the patients.
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Figure 1: Age group distribution of the patients.

25.00%

> 40

No n(%)
13 (72.2)

p-value
0.62

Indiscriminate Injection

1 (5.9)

16(94.1)

0.96

Multiple Sexual Partners

9(47.4)

10(52.6)

0.20
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Table 2: Liver Function Tests of the patients.
Parameter

Mean±SD

Normal range

Total bilirubin (mg/dl)

1.45 ± 2.31

0.2 - 1.0

Conjugated bilirubin(mg/dl)

0.86 ± 1.87

0 - 0.4

ALT (iu/l)

32.96 ± 21.7

0 – 40

AST (iu/l)

35.65 ± 18.44

0 – 37

Alkaline Phosphatase (iu/l)

88.14 ± 32.06

40 – 130 (M)

Total Protein (g/l)

9.41 ± 11.06

35 – 105 (F)
60 – 80

Table 3: Frequency of HBV risk factors among patients with HBV DNA ≥ 2000
iu/ml.
Risk factor

Yes n(%)

No n(%)

p-value

Scarification

9 (19.6)

37 (80.4)

0.42

Previous blood transfusion

0 (0)

45 (100)

0.01*

Past Surgery

8 (17.8)

37(82.2)

0.11

Indiscriminate Injections

3 (6.7)

42 (93.3)

0.75

Multiple Sexual Partners

14 (30.4)

32 (69.6)

0.40

them had HBV DNA ≥ 2000 iu/ml, while 30 (30.9%) of those who
were HBeAg negative had HBV DNA ≥ 2000 iu/ml and there was
significant difference between the two groups (p=0.00).
Association between HBV DNA level and risk factors for
HBV infection
As shown in table 3, there was no significant difference between
HBV DNA ≥ 2000 iu/ml and exposure to most of the risk factors
for HBV infection, except for history of previous blood transfusion
where significant difference was observed (p=0.01)
Association between HBeAg status and ALT value
Fifteen (65.2%) of the patients with positive HBeAg had ALT <
40 iu/ml, while 8 (34.8%) of them had ALT < 40 iu/ml. Significant
difference was observed between the two groups (p= 0.00).
Association between HBV DNA level and ALT value
The values of HBV DNA and ALT were also compared and it was
found that, 18 (35.3%) of those with HBV DNA ≥ 2000 iu/ml had
ALT < 40 iu/ml, while 33 (64.7%) of them had ALT < 40 iu/ml. No
significant difference between the two groups (p=0.28).
Association between HBeAg, HBV DNA level and ALT
value
It was also found that 14 (70%) of those with positive HBeAg
and HBV DNA ≥ 2000 iu/ml had ALT < 40 iu/ml, while 6 (30%) had
ALT < 40 iu/ml. Significant difference was observed between the two
groups (p=0.00).

Discussion
This study revealed that males are more infected with HBV
infection than females. This finding is consistent with earlier reports
where higher infection rates were found among males [7-12]. One
possible explanation for this finding might be because, males are more
exposed to the possible risk factors for HBV infection than females.
This study also revealed that 73.5% of the subjects were less than
40 years of age. This again is consistent with reports from other
Submit your Manuscript | www.austinpublishinggroup.com

studies where, young people were found to be predominantly infected
[7,13]. Although, it is believed that neonates and young children are
mostly infected in the developing countries like ours due to perinatal
or early childhood transmission [6]. It is however possible that
most of these subjects got infected in childhood and had carried the
infection to early adulthood without developing any sequelae, since
the time of actual infection cannot not be adequately determined in
most cases. Another explanation may be that, it is this age group that
frequently presents to the hospital either for medical certification or
for blood donation, during which they are tested for HBV infection.
This is evident from the fact that, all the subjects in this study were
asymptomatic, but was found to have HBV infection incidentally
either during prescreening for blood donation or during medical
fitness test. Another explanation is that sexual activity and injection
drug use, which are some of the risk factors for HBV infection, are
highest among this age group. This is supported by the fact that,
among the risk factors evaluated in this study, history of multiple
sexual partners was the commonest among the subjects. It has been
observed that, sexual transmission may be an important mode of
transmission all over the world, since many patients with chronic
HBV infection are asymptomatic and unaware of their infection [6].
The HBeAg prevalence of 18.2% obtained in this study is higher
than the 2.3% reported by Otegbayo et al. [14] in a study among blood
donors at the same site. However, only 37(21.3%) of their subjects
were HBsAg positive, whereas all the subjects in this present study
were HBsAg positive. This difference in the number of subjects with
HBV infection might explain the low HBeAg recorded in that study.
But, in a study by Onyekwere et al. [15] in Lagos which is located
in the same geopolitical zone where our study was carried out, a
higher prevalence (57%) of HBeAg was reported in a control group,
whereas none of the diabetes patients, who were the main subjects of
the study, was positive for HBeAg. The reason for this high prevalence
in the control group is not known, but one would have expected some
of the diabetes patients to be HBeAg positive considering the fact that
diabetes is associated with immunosuppression.
In another study conducted by Odimayo et al. [16] a lower
prevalence of 3.1% for HBeAg was recorded. This may reflect the
overall low prevalence of HBV infection (96/467) in the population
studied, whereas all the 132 (100%) subjects in our study had HBV
infection.
Lesi et al. [17] reported HBeAg prevalence of 27.3% which is also
higher than our figure. However, this was found in HIV/AIDS patients
who had HBV co-infection. The presence of immunosuppression
in this category of patients might explain the higher prevalence of
HBeAg positivity.
In Ghana, another country in the West African sub region, HBeAg
prevalence of 13.3% was reported by Rufai et al. [8]. The sample size
in this particular study was comparable to ours and all the subjects
were HBsAg positive
In our study, it was observed that HBeAg was significantly more
prevalent in younger subjects, whereas anti-HBe was more prevalent
in older subjects. This is consistent with the findings of Mendy et al.
[18] in the Gambia where clearance of HBeAg was found to occur
at steady rates over the years. It has been observed that early in the
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course of HBV infection, younger patients are HBeAg positive,
whereas older patients are anti-HBe positive which appears after
HBeAg seroconversion [19].
In this study, significant association was observed between
positive HBeAg and elevated Alanine Transaminase (ALT) above the
upper limit of normal. This may imply that HBeAg, which is both a
marker of viral replication and infectivity could also be a marker of
ongoing hepatic necroinflammation as reflected by raised ALT. This
observation was also reported by Otegbayo et al. [14] where elevated
ALT value was seen in all the HBeAg positive subjects.
This study also revealed that positive HBeAg significantly
correlates with elevated HBV DNA value. It is known that HBV
DNA, just like HBeAg also connotes active viral replication and
infectivity, and so some level of correlation is expected between these
two parameters. But, in clinical practice this is not always observed.
Sometimes, high level of HBV DNA may be observed in HBeAg
negative subjects and vice versa. This is one of the situations when
liver biopsy may be indicated to resolve the disparity. However,
one should bear in mind the existence of HBeAg negative chronic
hepatitis B, which occurs as a result of mutation in the pre-core and
basal core promoter regions of the virus. These mutant forms are
unable to express HBeAg, even when HBV DNA level is very high.
The existence of these mutant forms of HBV in our environment is
difficult to ascertain because, most of those subjects who were HBeAg
negative had anti-HBe. The presence of anti-HBe probably indicates
that HBeAg was present at some point in the course of the infection.
The range of HBV DNA observed in this study is wider and
higher than that reported by Okwuraiwe et al. [19] However, in both
studies higher values were seen in males compared to females. In
that particular study, the highest value of HBV DNA was reported
in those 0-9 years of age, whereas in this present study, the highest
value was seen in those less than 40 yrs of age with the youngest being
13 years of age. The finding of higher HBV DNA in younger subjects
is consistent with the finding of Mendy et al. [19] where HBV DNA
levels were observed to decline with age.
In contrast to what was obtained with HBeAg positivity and active
liver disease, HBV DNA > 2000 iu/ml was not associated with active
liver disease in the majority (64.7%) of subjects. Although, there is no
immediate explanation for this, but a combination of positive HBeAg
and HBV DNA > 2000 iu/ml resulted in statistically significant active
liver disease (ALT > 40 iu/l) in higher number of subjects (70%). It
may therefore imply that, positive HBeAg alone or in combination
with HBV DNA > 2000 iu/ml is associated with active liver disease, as
indicated by elevated ALT > 40 iu/l.
Another observation in this study is that, those two subjects who
had prior HBV vaccination were HBeAg negative and had HBV DNA
< 2000 iu/ml. Although, vaccination for HBsAg positive individuals is
not recommended, these individuals received their HBV vaccination
without knowing their HBsAg status. Probably, the vaccination
might have had a positive effect on these individuals as reflected in
their HBeAg status and HBV DNA value. However, this practice
should be discouraged. Only those individuals who are HBsAg and
antiHBc negative should be recommended for HBV vaccination,
while Hepatitis B Immunoglobulin (HBIG) should be used for postexposure prophylaxis.
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Conclusion
In conclusion, markers of HBV infection are prevalent in
asymptomatic subjects, especially in younger subjects. This further
supports the need to always evaluate asymptomatic subjects with
chronic HBV infection for viral markers. It also underscores the
importance of HBV DNA assay even when HBeAg is negative.
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