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Abstract: Though sensitive screening assays for detection of hepatitis B virus surface antigen (HBsAg)
are available, occasional cases of post-transfusion hepatitis B virus infection (PTH) still occur. The
present study was undertaken to assess the prevalence of anti-hepatitis B core (anti-HBc) positivity and
presence of HBV-DNA in serum sample of healthy blood donors negative for both HBsAg and anti-HCV
antibody in Mosul Central Blood Bank-Irag. Since anti-HBc detection is mandatory in Irag. Two
thousands serum samples negative for both HBsAg and anti-HCV collected from healthy blood donors
were tested for the presence of anti-HBc antibody. All samples positive for anti-HBc antibody were then
investigated for determination of anti-HBc titre, anti-HBs titre, HbeAg and anti-HBe antibody by enzyme
immunoassay (EIA). Every sample that tested negative for HBsAg but positive for anti-HBc alone or in
with other serological markers was also examined for the presence of HBV-DNA by polymerase chain
reaction (PCR). Two thousands samples tested, 20 (1%) blood samples were found to be positive for anti-
HBc. HBV DNA was detected among 16 of 20 (80%) anti-HBc positive specimens. The mean level of
viral load were 3500 copy/ml. Anti-HBsAg (50%), HBeAg (25%), Anti-HBeAg (30% V) were detected
among anti-HBc positive samples. The liver function test results were all in normal range except in 4 of
16 HBV-DNA positive subjects. The mean levels of alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) in HBV-PCR positive subjects were 14 1U/I and 23.7 1U/I respectively. Anti-HBc
antibody should be tested routinely on volunteers blood donors and if the sample found positive
regardless of anti-HBs titre, the blood should be discarded.
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Introduction results in commercial assays. Blood
donors infected with HBsAg mutants
and those circulating low level of viral

protein may escape detection by

The safety of blood products is
one of the major issues in the area of

transfusion medicine. Transmission of
hepatitis B virus (HBV) infection
through donated blood is more
common than hepatitis C virus (HCV)
infection (1:60000 vs. 1:103000)®. In
spite of availability of sensitive
screening assay for detection of
hepatitis B virus surface antigen
(HBsAg), occasional cases of post-
transfusion hepatitis B virus infection
(PTH) are common®. There are three
possible explanations for false negative

screening assay and therefore, may
affect the safety of blood supply®.
Another explanation is that virus
variants yield sequences that are not
recognized by the antibodies employed
in the assays®. There are variants in
other parts of the genome that down
regulate the production of HBsAg®.
Occasionally, a super infection with
hepatitis C virus (HCV) may induce
clearance of hepatitis B. This could be
due to the dominant role of HCV in
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eliciting an immune  response®.
Antibodies to hepatitis B core (HBc)
antigen are marker of acute, chronic, or
resolved HBV infection and remain
detectable for life. These can be
present in the absence of both HBsAg
and anti-HBs antibodies, during the
convalescent period following acute
hepatitis B before the appearance of
anti-HBs antibodies, or in patients who
resolved infection but lost detectable
anti-HBs antibodies. Anti-HBc is
therefore detected in anyone who has
been infected with HBV(.

It has been demonstrated that
some HBSAg negative individuals and
those positives for anti-HBc continue
to replicate HBV®?. These findings
suggest that recovery from acute
hepatitis B virus infection may not
result in complete virus elimination,
but rather the immune system keeps
the virus at a very low level. A positive
correlation has been shown between
anti-HBc titer and detection of HBV-
DNA in serum samples of HBSAg
negative individual®®.

Amis of Study

We undertook this study to
assess the anti-HBc positivity and
presence of HBV-DNA in serum
sample of healthy blood donors
negative for both HBsAg and anti-
HCV .Since anti-HBc detection is not
mandatory in lrag, we evaluated
whether anti-HBc could be adopted as
a screening assay for the donated
blood.

Materials and Methods

Two thousand blood samples
were collected from blood donors
negative for HBsAg and Anti-HCV in
Mosul Central Blood Bank-Irag.

Enzyme linked Immuno Sorbent
Assay (ELISA)

All  serological tests were
performed following manufacturers’
instructions, HBsAg, anti-HBs, anti-
HBc-IgM, HBeAg and anti- HBe
antibody were measured using
commercially available one step
enzyme immunoassay technique (Bio
kit, Spin). Anti-HCV (third generation
assay) was measured by enzyme
immunoassay (EIA) according to
manufacture instruction (Bio Kit,
Spain).

Using Bio kit anti-HBc test, the
presence or absence of anti-HBc
antibodies was  determined by
comparing for each sample the
recorded absorbance with that of the
calculated cut-off value. Samples with
an optical density less than the cut-off
values were considered to be negative.
However, those just below the 10 per
cent cut-off value were retested in
duplicate according to manufacture
instruction. Samples with optical
density higher than, or equal to, the
cut-off value were considered to be
positive and retested in duplicate
before the final interpretation.
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Bioelisa anti-HBs 3.0 was used
for the detection and/or quantitative
determination of antibody to hepatitis
B surface antigen. A mixture of
HBsAg of the ad subtype and ay
subtype of human origin has been used
for anti-HBs antibody
detection.Samples showed an OD
below or equal the cut-off value was
considered to be negative. For samples
showed an OD within the range of the
cut-off value,the HBs antibody
concentration was determined from the
standard curve.

Every sample that tested negative
for HBsAg but positive for  anti-HBc
alone or in combination with other
serological markers was also examined
for the presence of HBV-DNA assay.

Real time polymerase chain reaction
(RT-PCR)

e DNA extraction.

HBV DNA extraction test were
preformed using instant virus
DNA kit (analytic jena, Germany).

e 200 pl lysis solution TLS, 200ul
of serum and 25ul proteinase k
had been add, mix vigorously by
pulsed vortexing for 10 second,
incubate at 50°C for 15 minutes.

e 400l binding solution TBS had
been add to the lysed sample, mix
by vortexing several times.

e Apply the sample to the spin filter
located in a 2.0ul receiver tube.
Close the cap and centrifuge at
10.000xg for 1 minute. Discard the
receiver tube with the filtrate,

place the spin filter into a new 2.0
ml receiver tube.

e Open the spin filter and add 500 pl
washing solution HS, close the cap
and centrifuge at 10,000xg for |
minute, discard the receiver tube
with filtrate. Place the spin filter in
to a new 2.0ml reciver tube.

e Open the spin filter and add 650yl
washing solution MS, close the
cap and centrifuge at 10.000xg for
1 minute. Discard the receiver
tube with the filtrate. Place the
spin filter in to a new 20.ml
receiver tube.

e Centrifuge at max speed for 2
minutes to remove all traces of
ethanol. Discard the 2.0 ml
receiver tube.

e Place the spin filter into a 1.5 ml
elution tube. And open the cap of
the spin filter and add 100 pl pre-
heat elution buffer (50°C).

¢ Incubate at room temperature for 2
minutes. Centrifuge at 6,000xg for
1 minute.

Real time RCR tests

¢ Quantitative of HBV DNA.

e HBV DNA quantitation test
were performed using HBV
DNA (primer design kit) and
used real times PCR detection
(9 tower for analytic gene
company, Germany).

e Prepare a reaction mix
according to the table below.



Iragi Journal of Biotechnology 123

Component Volume
2x precision TM Master Mix 5pl
pathogen primes probe Mix 0.5ul
External extraction control primer/probe Mix 0.5l
RNAse/DNAse free water 1.5l
Final volume 7.5ul

e Pipette 7.5 pl of this mix into each
well.

e Pipette 2.5 pl of DNA template
and standard in to each well and
negative control for negative
control wells use 2.5 pl of
RNA se/DNAse free water.

e Preparation of standard curve
dilution series.

e Pipette 900 pl of RNA se/DNAse
free water into 5 tube and label
2-6.

e Pipette 100 pl of positive control
template in to tube 2.

e Vortex thoroughly.

e Chang pipette tip and pipette 100
pl from tube 2 into tube 3.

e Vortex thoroughly

e Repeat steps 4 and 5 to complete
the dilution series.

Amplification protocol

Step Time Tempreture
Enzyme activation 10 mints 95°C
Denaturation 5sc 95°C
50 cycles _
Data Collection 25sc 60°C

Interpretation results according the instruction manual

Biochemical Tests

For all the PCR positive samples
biochemical factors including aspartate
aminotransferase (AST), alanin

Results

Serological results

The cut-off points between
positive and negative for detection of
Anti-HBc antibody in serum samples

aminotransferase(ALT), alkaline
phosphatase and total  bilirubin
werealso performed using standard
methods.

was found to be OD450/620(nm) 0.62.
Twenty out of 2000 (1%) of the
HBsAg negative blood samples were
found to be positive for Anti-HBc
antibody was shone in (table 1).
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Table (1): Percent of Anti-HBclgM& 1gG among negative HBsAg blood donors

Total No. blood donors

Anti-HBclgM&IgG

Positive%

Negative%

2000

20 (1%) 1980(99%)

The cut-off points between
positive and negative for detection of
anti-HBs antibody in serum samples
was found to be OD450/620(nm) 0.20.
Overall, 10 out of 20 (50%),5 out of

20(25%) ,6 out of 20(30%) anti-HBc
antibody positive subjects were found
positive for anti-HBs antibody (>10
mlU/ml), HBeAg , Anti-HBeAg
respectively was shown in (table 2).

Table (2): Percent of Hepatitis B serology marker among anti-HBc positive blood donors

Total No. HBV marker
of Anti-HBc Positive Anti-HBsAg HBeAg Anti-HBeAg
20 10(50%) 5(25%) 6(30%)

Molecular findings

HBV DNA was detected among
16 out of 20 (80%) anti-HBc positive
specimens was shown in (table 3).

Table (3): Percent of HBV DNA positive among anti-HBc positive blood donors

Total No. HBV DNA
of Anti-HBc Positive Positive% Negative%
20 16 (80%) 4(20%)
Mean viral load More than 3500 copy/ml NOT detected

Biochemical Markers

Table (4) was shown the liver

function  tests (LFT) aspartate
aminotransferase (AST),
alanineaminotransferase (ALT),

bilirubin, and alkaline phosphatase,
were performed on HBV-PCR positive

samples. LFT results were in normal
range in all except in 4 in whom AST
was more than normal (i.e., >33 1U/I).
The mean levels of ALT and AST in
HBV-PCR positive subjects were 14 +
50 UM and 237 £ 9.9 IU/
respectively. Because our anti-HBc
positive blood donors had normal ALT
levels.
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Table (4): Percent of HBV DNA positive blood donors were altitude height liver function test

Liver Function test
Total No.
ALT AST ALP Bilirubin
of HBV DNA Positive
N.R (Up to12 U/I) N.R (Up to12 U/l) (30-85 U/l) | (7-15 mmol/l)
16 0% 25% 0% 0%
Discussion (PTH)is apparently due to the fact that

The prevalence of anti-HBc
positivity and presence of HBV DNA
in sera of healthy blooddonors negative
for both HBsAg and anti-HCV
antibody was investigated. At present,
HBsAg detection is the major and only
diagnostic  screeningtest for HBV
infection in blood transfusion centers
in Irag. We found about one per cent of
HBsAg negative donated blood
positive for anti-HBcAg, which was
lower than that reported by (17)in
SaudiArabia (16.4%). They had
however, not mentionedwhat
percentage of the donated blood also
waspositive for anti-HCV antibody.

Most studies on occult HBV
infection have reported higher rates of
HBV-DNA detection in liver or
peripheral mononuclear cells compared
with serum or plasma(18). In our study
population the overall prevalence of
occult HBV infection (DNA in
serumsample) in healthy blood donors
was one per cent ,among anti-HBc
positive individuals.

Nevertheless, no association was
found between the presence of anti-
HBc and positivity of HBV-DNA.The
frequency of post-transfusion hepatitis

HBsAg is circulating at undetectable
levels  for current  screening
assays.However, screening test for
anti-HBc antibody can eliminate some
of these donor wunits2. HBV is
nothighly endemic in Irag and it may
be practical to introduce anti-HBc
screening in blood banks. Sincewe
have not tested anti-HBc negative
samples for the presence of HBV
DNA, whether removal of anti-HBc
positive  units would lead to
elimination of PTHB cannot be
ascertained.

According to hypothesis offered
by (19)we divided our blood donor
population into two specific groups:
HBsAg positive and HBSAg negative
individuals. Sero  negative subjects
were further divided into two sub-
groups: anti-HBc positive and anti-
HBc negative individuals. The anti-
HBc positive subgroup  which
consisted of one per cent of
blooddonor population, can be further
divided into two groups, with anti-
HBsAQ(50%) and without anti-HBs
(50%)individuals, respectively. It has
been reported thatHBV-DNA is found
in HBsAg negative, anti-HBc positive
and anti-HBs positive donors(20,21).
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In our study the highest rate of
HBV-DNA was detected in individuals
positive for anti-HBc but negative for
anti-HBs antibody (50%). These
individuals may have recovered from
previous infection but have persistent
low level of HBV.Symptomatic
hepatitis B has never been observed
inimmunized persons who develop
anti-HBs titer more than 10 IU/ml.
Some vaccine recipients may develop e
anti-HBc, which is indicative of HBV
infection; butthey usually do so in the
absence of diseasell. Theprotective
anti-HBs  antibody is  normally
directedagainst the “a” determinant of
HBsAg. In some cases,the antibodies
are directed against one of
thedeterminants other than “a” and are
unable to neutralize the circulating
virion. These cases shouldtherefore be
regarded as chronic infection (22).
Detection of HBV-DNA in anti-HBc
and anti-HB s positive individuals
may be due to chronic persistentHBV
infection.
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