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Viral hepatitis B is a virus that causes inflammation of the liver and
can lead to both acute and chronic diseases. The purpose of this
study was to determine how often healthy blood donors who tested
negative for HBs Ag, HCV Ab in serum samples from the Nineveh
Central Blood Bank tested positive for anti-hepatitis "B" core and
had "HBV DNA" in their bodies I conducted this research and
examined 2,000 serum samples taken from donors in who can give
blood that was negative for HBs Ag ,HCV Ab. (EIAs) were used to
determine the titters of HBV Markers in all samples that tested
positive for anti-HBc . In addition to checking for HBs Ag we used
(PCR) to check for (HBV-DNA) in any sample that came back positive
for (anti-HBc) on its own or in combination with other markers for
serology. Out of 2,000 blood samples, 20 (or 1% of the total) tested
positive for anti-HBc. Out of 20 specimens that tested positive for
anti-HBc, 16 (or 80%) tested positive for HBV DNA. The average viral
load was 3500 copies per millilitre. Out of the samples that tested
positive for anti-HBc, 50% had anti-HBs Ag, 25% had anti-HBe Ag,
and 25% had anti-HBe. Except for four out of sixteen individuals who
tested positive for HBV-DNA, Our research has shown, through the
results of the ELISA test, that the results of the surface antigen (HBs
Ag) screening test are inaccurate. This is due to several reasons,
including that the detection of the surface antigen (HBs Ag) may have
been conducted during the window period, which is the period when
the surface antigen disappears during the examination, and all of the
liver function tests came back within normal limits. The average
levels of (ALT) in "HBV-PCR" positive participants were 14 1U/],
whereas the levels of (AST) were 23.7 IU/L

Introduction

In transfusion medicine, one of the main concerns is blood products' safety. Donated
blood is a more common vector for the transmission of viral hepatitis B (HBV) than viral
hepatitis C (HCV) (1:60000 vs. 1:103000) [1]. Post-transfusion viral hepatitis B infection
occurs sporadically despite the availability of a sensitive screening test for HBs Ag [2]. When
commercial tests produce false negative results, there could be one of three reasons. The

screening assay may miss blood donors infected with HBs Ag mutants or with low levels of
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viral protein in their blood, which might endanger the blood supply [3], As indicated by
researchers Rana, the year 2022 in Iraq[4]. A second theory is that the antibodies used in the
tests do not detect certain viral variations because they produce different sequences [5]. Some
variations in various regions of the genome suppress HBs Ag P synthesis [6]. Clearance of
hepatitis B may be caused by an extremely high concentration of the hepatitis C virus (HCV).
Maybe this is because HCV is so effective at triggering an immune response [7]. Whether an
infection is acute, chronic, or resolved, "antibodies" to the hepatitis B core (HBc) "antigen"
could be detected forever. These may exist in situations where neither HBs Ag nor anti-HBs
antibodies are present, in the time between hepatitis B infection at its acute stage and the
emergence of "anti-HBs antibodies", or in individuals who recovered from infection but no
longer have detectable anti-HBs antibodies. Due to this, the existence of anti-HBc is linked to
HBYV infections. [8]. Scientific evidence suggests that some people who test negative for HBs
Ag and others who test positive for anti-HBc can nonetheless replicate HBV [9,10]. Based on
these results, it seems that the immune system maintains a very low level of the virus rather
than eradicating it entirely when a person recovers from an acute viral hepatitis B infection.
In serum samples from individuals who do not have "HBs Ag", there is a correlation between
the detection of HBV DNA and the "anti-HBc" levels, which is a positive link [11]. According to
estimates, viral hepatitis B causes the death of approximately (200,000 to 500,000)
individuals per year [12]. Approximately 90% of babies who contract the hepatitis B virus will
develop a persistent infection, which can potentially increase the likelihood of liver fibrosis
and cancer [13]. Chronic infection is defined as lasting for a duration exceeding six months,
and the likelihood of contracting HIV is influenced by its fluctuating association with the
individual's age. Due to the replication of viral hepatitis B within hepatic cells and its impact
on liver function, around 15-40% of infected persons may encounter many intricate hepatic
issues [14]. Viral hepatitis can manifest signs such as fatigue, nausea, loss of appetite,
vomiting, abdominal discomfort, and fluctuations in body temperature, along with specific
clinical signs of liver and spleen enlargement [15, 16]. Specialized care is typically not utilized
for the treatment of acute viral hepatitis B. There is a highly effective vaccine available for
immunisation against diseases such as viral hepatitis B. In 2002, the World Health
Organisation (WHO) advised that this vaccine be given as a standard measure [17]. In
instances of persistent infections, two therapeutic approaches are employed in Europe and
certain other nations worldwide (Lamivudine, Conventional Interferon Alfa IFNa). Type B also
encompasses hepatitis B immunoglobulin, which prevents vertical transmission of the viral
hepatitis B from an infected pregnant woman to her newborn [18].

Amis of Study:

This study was done to determine whether or not donors in excellent health who tested
negative for HBsAg and anti-HCV had HBV-DNA in their serum samples. We tested whether
anti-HBc could be used to screen donated blood.

Materials and Methods:

Donors tested negative for (HBs Ag) and (HCV Ab) among 2,000 blood samples obtained
in Nineveh, Iraq's Central Blood Bank In August and September 2023 .

The Enzyme-Linked Immunosorbent Assay (ELISA):
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To detect HBs Ag, HBs Ab, HBeAg, HBc-IgM Ab, and HBe antibodies in a commercial
capacity, a one-step "enzyme immunoassay' approach (Spin, Bio-Kit) was used, as directed by
the manufacturers of the serological tests. Enzyme immunoassay (EIA) measurement of anti-
HCV (third generation test) The task was executed in compliance with the instructions
provided by the manufacturer (Bio-Kit, Spain).

To find out if anti-HBc antibodies were present or not, we compared the absorbance
readings from each sample to the predetermined cut-off value using the BioKit (anti-HBc) test.
Negative samples were defined as those whose optical densities were lower than the
predetermined thresholds.

However, individuals who were near the threshold of 10% were subjected to two
additional tests as per the guidelines provided by the manufacturer. All samples were retested
in triplicate before final interpretation to determine if their visual density was more
significant than or comparable to the cut-off value.

The presence and amount of "antibodies" against the viral hepatitis B surface antigen
were determined using Bioelisa anti-HBs 3.0. Human HBsAg of the ad subtype and ay subtype
have been utilized for anti-HBs antibody detection. When a sample's optical density (OD) was
less than or equal to the threshold value, it was deemed negative. To find the concentration of
HBs antibodies, we used the calibration curve for the samples with an optical density (OD)
that fell within the range of the cut-off value.

If a sample did not test positive for HBs Ag but did for HBc Ab, either alone or in
conjunction with other serological markers, the existence of the HBV-DNA assay was assessed.

DNA extraction:

Obtaining DNA A rapid virus DNA kit (analytic Jena, Germany) was used to conduct the
HBV DNA extraction tests. Using pulsed vortexing for 10 seconds, thoroughly combine 200 pl
of lysis solution (TLS) with 200 pl of serum and 25 pl of "proteinase k''. Allow to incubate at
50°C for 15 minutes. The lysate sample was mixed with 400 pl of TBS binding solution using
multiple vortexing motions. Move the sample into a 2.0ul receiver tube, where it will be
placed on the spin filter. Centrifuge (10,000 x g) one minute after closing the cap. After
removing the filtrate from the old receiver tube, transfer a spin filter to a fresh (2.0 ml) tube
and discard it. Add 500 pl of washing solution after opening the spin filter. After adding HS,
seal the cap and spin the mixture at (10,000 x g) for one minute. Remove the filtrate from the
tube for receiving. And discard it. Insert the spin filter in a fresh( 2.0 ml) tube for receiving.
centrifuging at 10,000 x g for 1 minute, opening the spin filter, and pouring in a 650pl solution
of washing. Seal the cap. Throw away the receiving tube containing the filtrate. Transfer the
contents of the spin filter to a new (20-ml) tube. To completely extract the ethanol, spin the
mixture in a centrifuge at maximum speed for 2 minutes. The 2.0-ml vial should be discarded.
Take an elution tube that holds 1.5 ml and insert a spin filter. Next, remove the spin filter's lid
and 100 pl of before-heat elution buffer at a temperature of 50°C. Allow it to incubate at room
temperature for two minutes. Spin in a centrifuge (6,000 times the force of gravity) for one
minute.
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Tests of RCR in real-time:

Measurement of viral hepatitis B DNA. A real-time PCR detection system developed by the
9 Towers analytical gene company in Germany was used in the HBV DNA quantitation test.
The test was conducted with HBV DNA (primer design kit). Added 7.5pl of the mixture into
every well using a pipette. Small pipette Each well should have (2.5) ul of "DNA template"
and standard, whereas the negative well control should utilize (2.5) pl of (DNAse/RNAse) free
water. Making a series of dilutions according to the standard curve. sorted tubes 2-6 and
transfer 900 pl of water that is free of RNAse and DNAses into each labelled tube. Fill tube 2
with 100 pl of the positive control template using a pipette. Thoroughly detangle. Transferred
100 pl from tube 2 to tube 3 using the Chang pipette tip. Thoroughly detangle. Proceed with
steps "4" and "'5" once more to finish the dilution sequence (Amplification Protocol ).

Table 1: The results were analyzed according to the manual

The number of Steps Time The temperature
cycles
50 cycles Activation of 10  mints 95 Celsius degree
enzymes
Denaturation 5 mints 95 Celsius degree
Data Gathering 25 mints 60 Celsius degree

Tests for Biochemistry:

Aspartate aminotransferase (AST), alanine(ALT), and other biochemical variables were
present in all PCR-positive samples.

Results:

Serological findings:

Acute bilirubinemia (TBIL), aminotransferase (ALT), and alkaline phosphatase are the
cutoff values for detecting anti-HBc antibodies in serum samples, which were also conducted
using conventional techniques.

OD (450/620) nm (0.62) was discovered in 20 out of 1% of the samples of blood for
which negative test results for HBsAg turned out to have HBc antibodies. As shown in the
table 2.

Table 2: Rate of (anti-HBc IgM and IgG) among blood donors who tested negative for HBsAg

Blood donors in total Anti-HBc IgG&IgM
Negative% Positive%
2000 1980(99%) 20 (1%)

It was determined that an 0D450/620 (nm) of 0.20 distinguished positive from negative
results when testing blood samples for anti-HBs antibodies. Table 3 shows that out of 20
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participants tested positive for (anti-HBc Ab), 10 tested positive for (anti-HBs Ab) (>10
mlU/ml), and 5 tested positive for (anti-HBeAg).

Table 3: The percentage of blood donors who had positive hepatitis B serology tests

Total Number of markers of HBV
Positive Anti-HBc Anti-HBeAg HBeAg Anti-HBsAg
Tests
20 5(25%) 5(25%) 10(50%)

Discoveries at the molecular level:

Table 4 shows that eighty percent, or 16 of the 20 specimens tested positive for HBc Ab,
also tested positive for HBV DNA.

Table 4: How much HBV-positive DNA was found in blood donors who tested positive for

anti-HBc
Sum of HBc Ab Positive Percentage of positive HBV DNA
Results Negative% Positive%
20 4(20%) 16 (80%)
Virus load on average NOT detected Over 3500 copies per

millilitre

Chemical Markers:

Tests of liver function (LFT) were performed on samples that had a positive result for
HBV-PCR. These tests included aspartate aminotransferase (AST), alanine aminotransferase
(ALT), bilirubin, and alkaline phosphatase. The results are displayed in Table 5. Except for
four patients whose AST levels were much higher than normal (>33 IU/1), all of the LFT
findings were within the normal range. Subjects that tested positive for HBV-PCR had an
average ALT level of 14 * 5.0 IU/]l and an average AST level of 23.7 + 9.9 IU/I. Since the ALT
levels of our HBc-positive blood donors were within normal ranges.

Table 5: There were differences in the percentage of blood donors who tested positive for
viral hepatitis B DNA based on factors such as height, liver function tests, and altitude.

The sum of all Differences in liver function test results
HBV DNA Bilirubin ALP AST ALT
positive cases  (7-15 mmol/1) (30-85U/1) N.R (Up to12 N.R (Up to12
U/l) U/l)
16 0% 0% 25% 0%

139



Discussion:

Healthy blood donors who tested negative for HBsAg and anti-HCV antibodies had their
serum tested for the presence of viral hepatitis B DNA and the incidence of anti-HBc positivity.
There is currently no other diagnostic examination available for viral hepatitis B infection in
Iraqi blood transfusion centers other than HBsAg detection. Compared to the 16.4% reported
in Saudi Arabia, our finding of approximately 1% of donated blood that tested positive for
anti-HBc Ag was lower. However, they failed to disclose what fraction of the donated blood
tested positive for HCV antibodies.

Most research on latent HBV infection has shown that peripheral mononuclear cells or the
liver have a greater rate of HBV-DNA detection than serum or plasma [19]. The prevalence of
HBV infection (as measured by DNA in serum samples) was 1% in our study cohort of healthy
blood donors who tested positive for HBc antibodies.

However, there was no connection between HBc antibodies and viral hepatitis B-DNA
positivity. It appears that the undetectable circulating levels of HBsAg for current screening
assays are the cause of the high rate of post-transfusion hepatitis (PTH). However, some of
these donor units can be ruled out by anti-HBc antibody screening tests. We cannot determine
if the removal of (anti-HBc) positive units will result in the eradication of (PTHB) since we
have not analyzed (anti-HBc) negative samples for the existence of (HBV DNA).

We separated our pool of potential blood donors into two categories: (HBsAg) positive
and (HBsAg) negative, in accordance with the theory put forth by [20]. There were two
subgroups of sero-negative subjects: those who tested positive for anti-HBc and those who
tested negative. Subdividing the (1%) anti-HBc positive subgroup into 50% with anti-HBsAg
and 50% without anti-HBs allows for a more precise analysis of the blood donor population.
According to reports, (anti-HBc) positive, (HBsAg) negative, and (HBsAb) positive donors can
all be detected with HBV-DNA [21, 22].

Results showed that 50% of people who tested positive for anti-HBc antibodies also
tested negative for anti-HBs antibodies, suggesting that these individuals may have had HBV.
People with persistently low levels of HBV may have recovered from a prior infection.
Individuals who have received a vaccination against hepatitis B and have an HBs antibody
titer of more than 10 [U/mL have never shown symptoms of the virus.

Although the advancement of HBc Ab in some vaccine recipients is suggestive of HBV
infection, this typically occurs in the absence of disease. In most cases, the protective (HBs Ab)
antibody will target the determinant of HBsAg. It is possible for antibodies to target
determinants other than "a" and fail to Kkill the circulating virus in such instances. This means
that these instances should be considered chronic infections [23].

People who test positive for (HBc Ab) and (HB Ab) antibodies may be suffering from a
chronic, persistent HBV infection if they find HBV DNA.

In nations where viral hepatitis B infection is common and over 20% of the population is
(HBc Ab) positive, it is not feasible to exclude donors who test positive for the virus [24]. On
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the other hand, our study only discovered that 1 percent of blood donors tested positive for
HBc Ab. One way to check for HBV infection in organ transplant patients is with an anti-HBc
test. If the results come back positive, it is recommended that sera be tested for viral hepatitis
B DNA using polymerase chain reaction (PCR). Donating an organ should only be done in
cases of extreme medical need or in the event of a good result.

Conclusion:

Blood donor volunteers should undergo routine anti-HBc antibody testing; the blood
should be destroyed if the results come back positive, regardless of the HBsAb titer. Our
current study showed, through the results of the enzyme-linked immunosorbent test (ELISA),
that the results of the surface antigen (HBs Ag) screening test were inaccurate. This is due to
several reasons, including that the detection of the surface antigen (HBs Ag) may have been
conducted during. The window period of infection of the patient, or the reason may be the
presence of a low viral load in the blood and its greater presence in the liver, or the reason
may be the use of laboratory equipment of non-reliable origin. These reasons are considered
an indicator of the weak sensitivity of this test and giving negative results even though the
donor has hepatitis, Therefore, the use of the enzyme-linked immunosorbent test (ELISA) to
detect the alloantigen (HBcor) and the polymerase chain reaction technique to detect
deoxyribonucleic acid (DNA-PCR) in cases negative for the surface antigen, Real time - PCR is
considered one of the tests. Confirmatory confirmation of blood donors at the main blood
bank in the city of Mosul. Anti-HBcor (IgM) is the first specific antibody to appear after
exposure to acute infection in donors negative for the surface antigen HB Ag, which gives an
indication that the infection is recent. Anti-HBcor (IgG) appears at the time of infection. Later,
this gives an indication that the infection is old (chronic) [25].

For a more comprehensive assessment of HBV infection in the blood donor, additional
HBV-DNA tests could prove beneficial.

The relationship between hepatitis B infection and viral hepatitis B core (hidden) HBcor:
This study showed, as this study was compatible to the study conducted in China[26], and is
not compatible with the study conducted in Yemen[27].
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