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ABSTRACT
Occult HBV infection is defined as the presence of
hepatitis B virus (HBV) DNA in blood or liver tissues
in patients negative for Hepatitis B surface Antigen
(HBsAg). Those patients may or may not be positive
for HBV antibodies. The objective of this study is to
determine the presence or absence of HBV DNA in
the serum samples from HBsAg negative blood donors. In addition we aimed to assess the magnitude of
occult HBV infection and to reduce the risk of HBV
infection. Over a period of one year a total of 7340
blood units were collected at blood transfusion center
in our locality for the prevalence of HBV infection
and 180 HBsAg negative blood specimens were randomly selected for anti-HBcIgM, anti-HBs antibody
and HBV DNA. Ninety seven out of 7340 collected
blood units were positive for HbsAg (1.3%). The randomly selected 180 tested donors revealed 7 (3.8%)
positive for antiHBc IgM and 34 (18.8%) were positive for anti-HBs antibodies. Four out of 7 positive for
anti-HBc IgM were also positive for anti-HBs and
2/180 (1.1%) specimens were positive for HBV DNA
by PCR. Anti-HBc antibody should be tested routinely at any blood transfusion center and if they were
positive regardless of anti-HBs titer, the blood should
be discarded. Also HBV DNA is preferable to be performed to all blood donors to present completely safe
blood transfusion.
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1. INTRODUCTION
Current serological screening for blood-borne hepatitis
viruses has reduced the risk of post-transfusion hepatitis
dramatically. Among the three viral infections routinely
tested in blood; hepatitis B virus (HBV), hepatitis C virus (HCV) and human immunodeficiency virus (HIV),
the residual transmission risk is highest for HBV [1,2].
This is attributed to the interval between initial HBV
infection and the detection of HBsAg, resulting in a long
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window phase during which the virus is transmissible [3].
Detection of HBsAg in blood is a diagnostic marker for
infection with HBV and in blood banks screening for
HBsAg is carried out routinely to detect HBV infection.
Occult HBV infection is defined as the presence of
HBV-DNA in blood or liver tissues in patients negative
for HBsAg but who may or may not be positive for HBV
antibodies [4,5]. It is possible that donors with occult
HBV infection, who lack detectable HBsAg whose exposure to HBV infection indicated by positive anti-HBc
antibodies against HBV core antigen and HBV DNA are
a potential source of HBV infection [6]. Low levels of
viraemia have been shown to continue long after clinical
recovery from acute self-limiting HBV infection [7].
HBV is also transmitted very frequently when liver is
transplanted from HBsAg negative, anti-HBc positive
blood donors who shows that liver harbors infectious
HBV in some persons negative for HBsAg but positive
for anti-HBc [8]. However, some HBsAg negative individuals with positive anti-HBc and/or positive for antibodies against HBsAg (anti-HBs) continue to be positive
for HBV DNA. Due to limitations in current blood
screening practices in developing countries, donation by
such individuals is a potential source of HBV transmission to the recipients [9]. The prevalence of occult heaptitis B found in 15 different studies ranged from 1% to
95%, which might be accounted to differences between
endemic and non endemic areas, presence of risk factors
and to the sensitivity of the HBV-DNA assay [10]. On
the other hand in some areas occult HBV infection has
not been detected [11,12].
In this study we are trying to detect the presence of
occult hepatitis B virus infection and to predict the incidence of anti-HBc IgM in serum samples from blood
donors as a trial to reduce HBV infection after blood
transfusion.

2. PATIENTS AND METHODS
2.1. Samples
A total of 7340 blood units had been donated at the blood
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bank of South Egypt Cancer Institute, Assiut university,
Egypt from December 2010 to November 2011. Routine
viral detections for all units had been performed. One
hundred and eighty HBsAg negative blood specimens
were selected randomly for anti-HBcIgM, anti-HBs antibody and HBV DNA testing. A full questionnaire used
for each donor according to the American Association of
Blood Bank and informed consent were obtained from
all donors at the time of blood donation.
Blood specimens were collected from each subject in
plain vial; kept in room temperature for 30 minutes and
then centrifuged at 3000 rpm for 15 minutes. Serum was
separated and then stored at −20˚C until tested.

2.2. Anti-HbcIgM and Anti-Hbs Antibody
Detection
The anti-HBc IgM was done using AxsYM core-M: IgM
antibody to hepatitis B virus core antigen (ABBOTT
Diagnostic Division), which is based on the micro-particle enzyme immunoassay (MEIA) technology. The presence or absence of IgM anti-HBc in the sample was determined by comparing the rate of formation of fluorescent product in the test sample to a mean index calibrator
rate determined from a previous AxsYM Core-M index
calibration to give an index value. Samples with index
values greater than 1.2 were considered reactive for anti
Hbc IgM. Also the anti-Hbs antibody was done using
AxSYM AUSAB technique which is based on MEIA that
has been developed to measure the amount of antibody
(anti-HBs) present in human serum or plasma. The concentration of anti-HBs antibody in the sample was determined using a previously generated calibration curve.
The sample considered positive if the concentration of
the sample was greater than or equal to 10.0 mIU/mL.

2.3. HBV DNA Extraction and PCR
Amplification
DNA was extracted using QIAmp blood mini kit (Qiagen,
Germany) and PCR was performed to detect the HBV
using the primers which are designed to amplify a 500bp amplicon of the surface antigen, HBV sense, 5’TCGTGTTACAGGCGGGGTTT-3’ and HBV antisense
5’-CGAACCACTGAACAAATGGC-3’ (mtebion international AG-Lena-Christ-Strasse44/1-D-82152 Martinsried/Deutschland) a 50 µL of reaction mixture containing
3 µL of the DNA sample, 25 µL PCR master mix (Promega, catag # M7505, system Lot # 287246 ), 2.5 µL for
upstream and downstream primers (final concentration
0.5 µM) and the final volume completed by nuclease free
water. This reaction was amplified in a thermal cycler
(PTC-100TM Peltier thermal Cycler, MJ Research). PCR
amplification was performed using the touchdown method which include one cycle of 93˚C for 60 sec, 58˚C for
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20 sec, and 72˚C for 40 sec then five cycles of 92˚C for
20 sec, 60˚C to 56˚C for sec and 72˚C for 40 sec followed by 30 cycles of 93˚C for 20 sec, 55˚C for 20 sec
and 72˚C for 40 sec, according to the Arababadi MK et
al. [13]. HBV genomic DNA and a negative patient sample were used as positive and negative controls, respectively. For the analysis of the PCR amplification, 10 μL
of the amplified DNA were run on 2% agarose gel after
addition of 4 μL of loading buffer using a chemi-docXRS system (Bio-Rad, USA). The presence of a 500-bp
fragment indicated a positive result. In parallel with samples, a 100-bp DNA ladder was also run on the gels to
estimate the molecular weight of DNA fragments in the
gel (Figure 1).

2.4. Statistical Analysis
Using SPSS software version 16.0, qualitative data was
expressed as mean ± SD while quantitative data was expressed as number and percentage.

3. RESULTS
The demographic data revealed that the patient ages
ranged from 18 to 48 years with the mean age of 26.2 ±
5.7. The maximum donation were observed in age group
of 18 - 35 years represented 82.8% from the selected 180
donors for concerned tests, while the rest of the donors
aged fro 36 to 48 years revealed a percentage of 17.2%.
As regard the sex male to female ratio was 6.4:1. Most of
the selected donors were males (N = 152) constituting a
percentage of 84.4%, while female numbers and frequency were 28 and 15.6% respectively (Table 1).
The positive donors for HbsAg were 97 (1.3%) from a
total of 7430 donated units. Donors positive for antiHBcIgM were 7/180 (3.8%), 6 males versus 1 female,
1

2
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4

5

Figure 1. HBV-DNA PCR. An ethidum bromide stained agrose
gel showing typical results of HBV-DNA PCR screening of
collected sample which were HBsAg negative and anti-HBc
positive. Lane 1: DNA ladder marker, lane 2: A positive control
showing the expected 500-bp product, lane 3: A negative control; lanes 4 and 5: Positive samples.
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while positive donors for anti-HBs antibody were 34/180
(18.8%), 31 males versus 3 females.
Four out of the 7 positive for anti-HBc IgM, were
positive for anti-HBs (57.2%). Two specimens were positive for HBV DNA by PCR, representing a percentage
of 1.1%, one of these previous 2 specimens was positive
for anti-HBs antibodies and the other was negative for
anti-Hbs antibodies (Table 2).

crepancies between our results and the previous ones
may be due to many factors such as different methodologies used in the studies, number of samples and statistical analysis.
Regarding HBV-DNA positive donors, we have recorded a prevalence of 1.1% which is close to a recent
Egyptian study with a record of 1.26% [23]. However
our figure is still far of another Egyptian study with recorded 6.25% prevalence of concerned occult infection
[24]. In other group of population Asim and his coworkers [25] reported a positive HBV DNA in 4.6%,
while Behzad-Behbahani [26] found that HBV DNA was
positive in 16 out of 131 (12.2%). For the anti HBs antibody, this study recorded a percentage of 18.8% in 180
tested blood units and 50% (titer more than 10 IU/mL)
from positive HBV-DNA donors. In Behbahani study
positive specimens for both anti HBs and anti HBcIgM
antibody were 37.5% [26]. This higher percentage of
positive anti HBs antibody out of positive HBV-DNA
donors can be explained that these individuals may
have recovered from previous infection but have persistent low level of HBV. Symptomatic hepatitis B has
never been observed in immunized persons who develop
anti-HBs titer more than 10 IU/mL. Some vaccine recipients may develop anti-HBc, which is indicative of
HBV infection; but they usually do so in the absence of
disease [27]. Moreover, the protective anti-HBs antibody
is normally directed against the “a” determinant of
HBsAg. In some cases, the antibodies are directed against
one of the determinants other than “a” and are unable to
neutralize the circulating virion. These cases should therefore be regarded as chronic infection [28]. Detection of
HBV-DNA in anti-HBc and anti-HBs positive individuals may be also due to chronic persistent HBV infection.
The exclusion of anti-HBc positive donors is impractical in countries where HBV infection is prevalent and
more than 20 per cent of the population is anti-HBc positive [29].

4. DISCUSSION
After the introduction of reliable serologic screening of
blood donations, post transfusion hepatitis has become
rare. However, the identification of blood donors with
occult HBV infection has created some concern with
regards to the safety of blood supply. It is generally accepted that the diagnosis of infection by HBV is based on
the presence of the HBsAg in the bloodstream4. However, screening of blood bank donors for HBsAg does
not totally eliminate the risk of HBV infection through
blood transfusion [14] since the absence of this marker in
the serum does not exclude the presence of HBV DNA
[15]. It is possible that, donors with occult HBV infection, who lacked detectable HBsAg but whose exposure
to HBV infection was indicated by a positive anti-HBc
and HBV DNA, are a potential source of HBV infection
[16]. So the study of anti-HBc and HBV DNA are very
important to reduce the post transfusion hepatitis. Our
3.8% obtained figure for the studied blood donors with
positive anti-HBcIgM and negative HBsAg was comparable to the previous reports which vary from 0.56% in
United Kingdom, 0.84% in United States, 1.4% in Germany and 4.85% in Italy [1,17-19]. On the other hand,
higher prevalence was recorded as 13.5% in Korean
blood donors, 15.03% in Greece, 16.4% in Saudi Arabia
and 76% in Ghana [16,20-22]. Our results are less than
the previous Egyptian studies which reported the prevalence of anti-HBc as 10.96% and 7.8% [23,24]. The disTable 1. Demographic data of blood donors.
Age (Yrs)

Male (N = 152)

(84.4%)

Female (N = 28)

(15.6%)

Total (N = 180)

(100%)

18 - 35

127

70.5%

22

12.2%

149

82.8%

36 - 48

25

13.9%

6

3.3%

31

17.2%

Yrs: years; N: number; %: percentage.

Table 2. Summary of the serological profile according to sex distribution of the blood donors.
Serological profile

Male N (%)

Female N (%)

Total N (%)

Anti-HBc IgM

6

3.9%

1

3.5%

7

3.8%

Anti-HBs antibody

31

20.4%

3

10.7%

34

18.8%

Anti-HBc IgM + Anti HBs antibody

3

2%

1

3.54%

4

2.2%

N: number; %: percentage; HBC: hepatitis B virus core antigen; HBs: hepatitis B virus S antigen.
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In the study of Manzini et al., they estimated that 2298
units per million donated units could potentially contain
HBV-DNA representing a risk 100 times higher than the
risk of transfusing HBV-DNA-positive donation collected
during the window phase of the infection (estimated to
be 15.78 units per million donated units) [19]. Whether
HBsAg-negative/anti-HBc-positive units can transmit
HBV infection to recipients is debated [30,31]. The low
viremic content and often the concomitant presence of
neutralizing anti-HBs antibodies have led several authors
to conclude that donated blood from anti-HBc/anti-HBspositive is safe. The English experience seems reassuring
as no case of hepatitis B transmission was related to
transfusion in a survey of 20,000 blood units controlled
only for HBsAg [32]. However, the prevalence of HBV
is very low in Northern Europe and the number of units
traced was relatively small, while the transfusion risk
may be different in areas such as Italy, where HBV remains endemic. In four large studies of post-transfusion
hepatitis performed in the 1970s in the United States,
Australia and The Netherlands, the overall rate of HBV
infection after receipt of blood tested for HBsAg only
varied from 1% to 2.5%; however in all se- ries, hepatitis
B was more frequent after transfusion with anti-HBcpositive than with anti-HBc-negative blood, with the rate
of transmission varying between 2% and 8.6% among
recipients of anti-HBc-positive blood [31,33-35]. A number of other studies showed cases of HBV transmission
after the transfusion of anti-HBc-positive blood [36,37].

5. CONCLUSIONS
Anti-HBc antibody and HBV DNA should be tested routinely in blood donors and if they were Positive regardless of anti-HBs titer, the blood should be discarded to
reach a completely safe blood transfusion.
Although this conclusive finding is ethical, however
there are many other factors which should be considered.
These factors include geographic distribution of HBV
infection, primary investigations, available cost-related
additional testing and technical methodologies.
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