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Abstract

The persistence of Hepatitis B viral DNA (HBV DNA) in the blood or liver without the presence of detectable HBsAg is called 
Occult Hepatitis B infection (OBI)). This has become a threat when considering prevention of HBV transmission in our 
community. The purpose of this study was to determine prevalence as well as the HBV genotype(s) associated with OBI in 
Ibadan, Nigeria. HBsAg negative, using ELISA techniques, 219 blood samples were included for the study. Nested Polymerase 
Chain Reaction was used for the detection of HBV DNA in the samples. Data collected was processed using descriptive statistics 
and Chi square at p = 0.05. The number of male and female participants were 102 (46.6%) and 117 (53.4%) (P = 0.204) 
respectively. The participants have age range from 1 to 70 years with mean age of 32.1 years (SD =12.7) for females and 
33.9years (SD = 12.4) for males. The clinical status of participants ranged from asymptomatic to those presented with acute 
hepatitis disease. Out of the 219 samples tested, one was positive for HBV DNA giving a prevalence of 0.5%. The positive 
sample was from a 30 years old female. We were unable to determine the genotype of the isolate due to poor sequence data. 
There is evidence of circulation of Occult Hepatitis B virus in our community as shown with prevalence of 0.5% OBI in this 
study. There is need for screening of blood units using Nucleic Acid Testing (NAT) technique to reduce the transmission of the 
virus through transfusion of infected blood and blood products. There is also need to increase awareness of HBV vaccination 
among the general population to forestall the danger OBI may pose.
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Introduction

It is of public health importance to understand Hepatitis 
B virus (HBV) infection and to also put measure in place for 
necessary intervention. Literatures have shown that about 
2 billion people have evidence of HBV serological indicators 

and 300 million have come down with chronic HBV infection 
worldwide [1]. The relationship between the host and viral 
factors are important in determining the outcome of every 
infection. The presence of Hepatitis B virus surface antigen 
(HBsAg) and the virus in the blood is termed Chronic HBV 
infection. The absence of viral DNA with reduction in disease 
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manifestation usually accompanies removal of HBsAg in 
chronic hepatitis B patients [2]. There was report of Occult 
HBV infection in year 1970s. There was discussion to review 
information on OBI in 1998 by scientists from US and 
European. The level of HBV DNA in liver and serum remain 
low after disappearance of HBsAg in acute or chronic HBV 
infection. This occurrence is termed occult HBV infection 
which is interpreted as detection of HBV DNA in absence 
of HBsAg in the blood [2-5]. OBI has been identified as 
one of the causative factors of HBV transmission despite 
public awareness of the disease prevention. This is due to 
its non-detection using routine surface antigen detection 
assays and this could leads to infection through blood 
transfusion or organ transplantation. There is possibility of 
reactivation of OBI and its eventual cause of acute hepatitis 
in immunocompromised individual or those receiving 
chemotherapy. OBI has been implicated for its potential to 
cause hepatocellular carcinoma by its ability to influence 
hepatic inflammation and fibrosis.

There is need to determine the prevalence of OBI 
infection using more sensitive assay like polymerase chain 
reaction to enhance prevention of the infection. Previous 
studies have focused on people like pregnant women or 
blood donor while there is little information on the general 
population. Hence, it is necessary to carried out study to 
detect OBI among HBsAg negative patients. Literature has 
established circulation of OBI in HBV endemic population 
like Nigeria. In his study, reported OBI prevalence of 7.1% 
among adult patients with viral hepatitis in Ibadan; observed 
prevalence of 17% among blood donors; in another study 
using HIV positive archived samples observe 11.2 % while 
reported prevalence of 14.6% among Nigerian patients on 
haemodialysis. These gave us little or no information about 
its prevalence in the general population [6-9]. Hence, the 
need to investigate general population. There is also need to 
determine if a particular genotype of HBV is responsible for 
circulating occult OBI. This will help in epidemiology survey 
and control of the spread of the virus and also in vaccine 
production.

Materials and Methods

Study Area

This study was done in Ibadan among patients referred 
to the Department of Virology for HBV screening. The 
town serve as the capital city of Oyo State in Nigeria. It has 
population of about 3 million. This explains the reason is 
one of the most populous cities in Nigeria. It has the largest 
geographical area and hence it accommodates people from 
different parts of the country. Sampling from the city is a 
good representative of the country. Ibadan is located at 
South-eastern part of the State between Coordinates 10°23’ 

0”N, 12°5’ 0” E. The town cover an area of 3,080 sq. Km 
(square kilometres) and located at 119 km (74miles) of 
Lagos northeast and 120 km (75 miles) east of Nigeria away 
from Republic of Benin international border.

Sampling

Plasma samples previously collected and tested HBsAg 
negative and stored at -20oC were retrieved. Aliquot of each 
sample was dispensed into appropriately labeled cryovials 
and used for this study while the remaining samples were 
returned to -20oC.

HBV DNA Detection: Extraction of DNA was carried out on 
each of the 219 blood specimens with the aid of guanidium 
thiocyanate extraction method [10]. HBV-DNA was detected 
using a routine diagnostic PCR in the department of virology, 
University of Ibadan HBV laboratory. The primers used are: 
HBV S1F 5′-CTA GGA CCC CTG CTC GTG TT-3′ (Sense), HBV 
S1R 5′-CG AAC CAC TGA ACA AAT GGC ACT-3′ (Anti-sense), 
HBV SNF 5′-GTT GAC AAG AAT CCT CAC AAT ACC-3′ (Sense), 
HBV SNR 5′-GA GGC CCA CTC CCA TA-3′ (Anti-sense). PCR 
amplification was carried out using 25 μL solution consist of 
12.5 μL type of Red load Taq (Jena Bioscience, Jena, Germany), 
1.0 μL of each primers, HBV-SF as forward and HBV-SNR as 
reverse primers, DNA of 3.0 μL and RNase of 7.5 μL free 
water. Using an Applied Bio system Verity TM 9700 Thermal 
Cycler, amplification was done as follows: 94°C for 3 minutes 
leading to 45 cycles of 94°C which ran for 30 seconds, 55°C 
for 60 seconds and 72°C for 40 seconds. This was followed 
by 72°C for 7 minutes and held at 4°C till terminated. The 
reaction conditions for first and second round PCR were the 
same except that DNA product of first round was used as 
template for second round PCR. The products of PCR with 
band size of 409bp were separated on 2% agarose gels which 
were dye with cyber green and it was made visible with the 
use of UV. Positive and negative controls were included in the 
run to standardise the PCR reaction.

Statistical Analysis

Data obtained were entered into an Excel sheet and 
studied with the aid of statistical package for social sciences 
version 21 (Chicago, IL, USA). Analyses were carried out using 
descriptive statistics; the mean and standard deviations (SD) 
were determined. Both relationships and differences were 
also determined using Chi-square test where applicable at a 
P < 0.05.

Results

A total of 219 samples which were already tested 
as HBsAg negative with the aid of Enzyme-Linked 
Immunosorbent Assay (ELISA) were retrieved from the 
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Department of Virology, University of Ibadan were included 
for the study. The number of female was higher with 117 
(53.4%) than that of male, 102 (46.6%) (Table 1; P = 0.204). 
The age range most represented was 20-29 years with 78 
(35.6%) participants, followed by the interval of 30-39 years 

with 67 (30.6%) participants and the least was those ≥ 69 
years with 5 (2.3%) participants (Table 1). The mean age 
was 33.9 years (SD = 12.4) for males and 32.1years (SD = 
12.7) for females.

Age (Years)
Gender

Total N (%)
Male N (%) Female N (%)

≤19 7 (6.9) 13 (11.1) 20 (5.9)
20-29 34 (33.3) 44 (37.6) 78 (35.6)
30-39 38 (37.3) 29 (24.8) 67 (30.6)
40-49 10 (9.8) 17 (14.5) 27 (12.3)
50-59 9 (8.8) 13 (11.1) 22 (10.0)

≥60 4 (4.0) 1 (0.9) 5 (2.3)
Total 102 (46.6) 117 (53.4) 219 (100)

P = 0.204, X2

Table 1: This Shows Distribution of the Population. 

Figure 1 shows picture of gel from PCR product of 
amplification of HBV S-gene of HBsAg-negative samples 
with expected band size of 409bp. Out of the 219 samples 
tested only 1 (0.5%) was HBV DNA positive by nested PCR 

indicating OBI. The sample was from a female (0.8%) of 30 
years old and none was positive for male (0%). Distribution of 
HBV DNA among the gender was not statistically significance 
((Table 2); P = 0.352).

Figure 1: Picture of gel from PCR product of HBV S gene amplification (Band size=409).
Lane 1 is a sample positive for HBV S gene from HBsAg-negative population.
PC =positive control 
NC = negative control 
LAD= Ladder.
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Gender Number Tested HBV DNA Positive N (%) HBV DNA Negative N (%)
Male 102 0(0) 102(100)

Female 117 1(0.8) 116(99.1)
Total 219 1(0.5) 218(99.5)

P = 0.352, χ2
Table 2: Statistical Distribution of HBV DNA among the Population by Gender.

Figure 1 shows picture of gel from PCR product of 
amplification of HBV S-gene of HBsAg--positive samples with 
expected band size of 409bp. The HBsAg-positive samples 
show a detectable HBV DNA. 

Discussion

The prevalence of Occult Hepatitis B infection (OBI) 
varies in different countries of the world depending on the 
level of HBV endemicity, HBV screening method adopted 
and primers used for Nucleic Acid Testing [7]. There is 
limited available data on prevalence of OBI in sub-Saharan 
Africa. A prevalence of 10% and 15% has been recorded 
in studies conducted among HIV infected patients in Ivory 
Coast and Sudan [11,12]. Likewise, prevalence of 10.6% was 
recorded in research conducted in Northeast China among 
359 HBsAg-negative populations [13]. OBI prevalence of 8% 
was reported by Nna E, et al. [14] among 100 blood donors 
in Abakaliki, Nigeria. Another study conducted in Nigeria by 
Oluyinka OO, et al. [7] observed prevalence of 17% among 
blood donors. Various study in Nigeria indicates HBV 
seroprevalence ranges from 9%-39% [15]. The prevalence 
above is higher than 0.5% as observed in this study. This 
could be as a result of differences in target population and/
or screening method adopted (nested PCR or automated real 
time PCR assays).

The OBI prevalence observed in this study is comparable 
to OBI prevalence of 0.5 % as observed by among 1026 
blood donor samples in Egypt and also, 3% observed among 
an Italian migrant population. Other literatures show 
differences in the OBI prevalence as seeing from Taiwan, 
Laos, Australia and North Africa with OBI ranging from 0.1% 
to 15% [16-19].

Prevalence of OBI in a study population different 
from blood donors in Nigeria such as Opaleye OO, et al. [8] 
using archived HIV positive samples in Ikole Ekiti obtained 
prevalence of 11.2%. OBI prevalence of 7.1% was reported 
among chronic hepatitis patients in Ibadan by Ola SO, et al. 
[6] while Igetei R, et al. [9] recorded 14.6% among Nigerians 
on haemodialysis. These are higher than OBI prevalence 
observed in this study. This could be as a result of population 
in which those studies were conducted. Literatures show 
that prevalence of OBI is higher among people who are more 

exposed to HBV infection (e.g. patients on haemodialysis), 
liver disease and also in HIV-positive individuals [20,21].

OBI is observed when there is detectable HBV DNA 
in a blood sample with no observable presence of HBsAg 
[22]. There is need to adopt PCR for the detection of OBI to 
prevent its possible transmission during blood transfusion 
or other tissue transplant. Detection of HBV DNA in the study 
population (HBsAg negative samples), which was previously 
screened by ELISA technique, in this study support the 
earlier studies that PCR is more sensitive in detection of HBV 
when compare to ELISA techniques [23]. The use of PCR led 
to the detection of HBV DNA in one of the patients tested 
(0.5%, P = 0.352), initially diagnosed as HBsAg seronegative. 
This phenomenon (detection of HBV DNA without HBsAg) is 
termed OBI.

We could not screen for anti-HBc due to financial 
constrain. Presence of anti-HBc in the blood is a pointer to 
the presence of OBI. In some cases there is absence of anti-
HBc in OBI patients. This is termed seronegative OBI (OBI 
without detectable anti-HBc and anti-HBs). The occurrence 
could be related to the finding of which shows 6 out of 8 
(75%) of the OBI positive samples tested were negative to 
anti-HBc. In a study conducted by Oluyinka OO, et al. [7], 
28% of OBI samples were negative for anti-HBc. Patients 
with detectable anti-HBc antibody usually tested positive 
for OBI. Though anti-HBc may be absent sometimes in 
some people Daef EA, et al. [24-26]. Hence, there is need to 
combine HBsAg, anti-HBc and OBI screening to prevent HBV 
circulation in our population.

We could not screen for HIV status of our samples due 
to limited fund. HIV has been recognised as one of the risk 
factors for OBI. This is due to common routes of transmission. 
HIV could influence the course of hepatitis B virus (HBV) 
infection and this effect reinforced outcome of morbidity 
and mortality. OBI prevalence in HIV positive patients ranges 
from 0% to 89% depending on the geographical area. Nunez 
et al. reported no detectable HBV-DNA among 85 HIV-positive 
injection drug users and in another study by, 0.8% OBI was 
found among French HIV-infected patients while 11.2 % 
OBI was reported among HIV positive population by found. 
Different studies from Brazil and Netherlands reported OBI 
prevalence of 5% in HIV positive patients [8,27-33].
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In this study, distribution of HBV DNA among the gender 
was not statistically significant (P = 0.352). Although, 
this may be due to limited number of OBI positive sample 
in this study but it is in concord with Minuk GY, et al. [34] 
who detected 8.1% OBI in North America community-based 
population and also observed that some factors could not be 
used to predict people living with OBI and the factor include: 
age, gender and liver biochemistry. The only HBV DNA carrier 
in this study was a female of 30 years. It is comparable with 
Oluyinka OO, et al. [7] who reported 44 out of 72 (61%) OBI 
carriers to be female and that the age group of 30–39 years 
formed the highest prevalence of OBI. This is a child bearing 
age and with many of the women receiving blood during 
delivery, it is easy to transfuse occult HBV infected blood in 
the process. Many of our blood banks do not screen blood 
using PCR techniques, which is effective in detecting occult 
HBV, before giving out blood unit. Hence, this could be one of 
the reasons behind rise in population of occult HBV female 
carrier.

We could not screen for hepatitis C virus (HCV) status of 
our samples due to limited fund. Literatures have shown HCV 
to be a risk factor for OBI. HCV-HBV co-infection could result 
in decrease replication process of both virus but with more 
observable effect in HBV. There is suppression of HBV gene 
expression and replication when HCV core protein attached 
to HBV-DNA. OBI may be encountered in HIV-HCV co-infected 
patients and may cause more severe liver disease and lower 
response to interferon [35,36].

We could not sequence the OBI amplicons in this study 
due to low yield. Studies have shown that OBI of genotype E 
is mostly circulating in West Africa especially in Nigeria. In 
his study among blood donor, Oluyinka OO, et al. [7] observed 
higher prevalence of HBV genotype E among the isolated 
OBI. He also observed that Occult HBV-infected and HBsAg-
positive population show no difference in their genotype.

Various studies including this one have shown evidence 
of circulation of OBI in Nigeria. Knowledge gathered from 
different literatures have revealed that OBI could occur 
as a result of mutation in the “a” determinant of HBsAg 
which leads to conformational changes and hence making 
the HBsAg undetectable by ELISA assays. This type of 
mutation is associated with HBV persistence despite HBIG 
prophylaxis. OBI can also be traced to treatment-associated 
mutations. This could be traced to the HBV polymerase 
double mutations which could result in amino acid changes 
in both HBV polymerase and the surface gene [37-39].
 

Conclusion

 This study shows OBI prevalence of 0.5% consequentially 
indicating its circulation in the country. Increase in the 

circulation of OBI is usually observed in high endemic areas 
such as Nigeria. In addition to HBsAg and anti-HBc ELISA 
screening, there is need for urgent screening for OBI using 
nucleic acid testing (NAT) to prevent its further spread 
to susceptible individual. Hepatitis B is one of the highly 
contagious viral infections due to exposure to infected 
body fluids. Government needs to ensure that every citizen 
knows their HBV status. All government hospitals or blood 
donor centres should be equipped to carry out NAT and anti 
HBc before giving out blood. There should be an effective 
vaccination of individuals to prevent the spread of HBV 
infection.
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