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ABSTRACT
Background: Transfusion-caused hepatitis remains
a major problem in Iraq. Therefore, testing for hepatitis
B surface antigen (HBsAg), antibodies to hepatitis B
core antigen (anti-HBc) and antibodies to hepatitis C
antigen (anti-HCV) is a very important preventative
measure. The objective of this study was to establish
the prevalence of hepatitis B and C virus seromarkers
among blood donors as a foundation for safe blood
transfusion in Iraq.
Methods: A cross-sectional observational study was
conducted in the blood banks in Basra, Iraq from
1 January to 31 December 2013. Blood samples were
collected and were tested for HBsAg, anti-HBc and
anti-HCV using standard laboratory techniques.
Results: A total of 69 915 blood donors were enrolled
for the study. A total of 1625 (2.3%) donors have
shown serological evidence for hepatitis B virus
infection; of those donors, 125 (0.2%) showed
a positive test result for both anti-HBc and HBsAg
while 1475 (2.1%) had positive anti-HBc results as the
only positive test for HBV infection. There was no
significant difference between males and females
(p=0.28). The prevalence of anti-HCV was 0.1%.
Conclusions: This is the first large population study
of its kind in Basra, Iraq. The prevalence of hepatitis B
and C among blood donors is very low in Basra.
Around 2% of blood donors had anti-HBc as the only
serological evidence of HBV infection. Inclusion of anti-
HBc in routine screening of blood donors in Iraq
should be encouraged.

INTRODUCTION
Hepatitis B virus (HBV) infection is the 10th
leading cause of death globally with up to 1.2
million deaths each year.1 There are approxi-
mately 2 billion people infected worldwide.
Around 350 million are chronic carriers of
HBV.2 Long-term complications of hepatitis
B include cirrhosis, liver failure or hepatocel-
lular carcinoma (HCC).3

Transfusion-related HBV infection remains
a big problem in developing countries where
safe blood transfusion has not been estab-
lished until recently.4 Testing for hepatitis B

surface antigen (HBsAg) is the commonly
used screening test in developing countries.
However, screening blood for HBsAg does
not rule out the risk of transmission of hepa-
titis B totally, because during the core
window period the HBsAg cannot be
detected in the blood, despite the fact that
HBV infection is present. During this phase,
the antibody to the hepatitis B core antigen
(anti-HBc) can be used as a useful sero-
logical marker for HBV infection.5 Blood
units collected from individuals with chronic
HBV infection where HBsAg is not detected
or in individuals with acute hepatitis B who
are in the window phase have to be tested
for anti-HBc. It was suggested that anti-HBc
screening of blood donations might prevent
HBV transmission from HBsAg-negative
blood donors.2 3 6 It was for these reasons
that blood banks in Iraq have incorporated
anti-HBc testing in their donor screening

Summary box

What is already known about this subject?
▸ Transfusion-related hepatitis B infection remains

a big problem in developing countries.
▸ Long-term complications of hepatitis B include

cirrhosis, liver failure or hepatocellular
carcinoma.

What are the new findings?
▸ The prevalence of hepatitis B infection and hepa-

titis C infection in blood donors in Basra is rela-
tively low compared to other Iraqi governorates
and other countries.

▸ In screening for HBV infection, testing for anti-
hepatitis B core antigen (HBc) antibody test can
detect infected donors who are negative for
hepatitis B surface antigen.

How might this impact on clinical practice in
the foreseeable future?
▸ The importance of anti-HBc antibody testing

remains the main strategy to identify all donors
with occult HBV infection as it remains positive
for life.
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protocols. However, the only reliable way to rule out
HBV infection is by testing for HBV DNA using more
advanced techniques for Nucleic Acid Testing (NAT)
such as TMA (Transcription Mediated Amplification) or
PCR, which are able to amplify and detect the HBV
DNA. Using these techniques has greatly enhanced the
accuracy of detecting HBV infection. However, being a
developing country, Iraq cannot afford to screen all
donors’ blood for HBV DNA.
In Iraq, HBV infection has declined in the past few

decades. Hepatitis B in blood donors was 3.6% in 1973,
4.1% in 1984 to less than 1% in the nineties.7 8 This
reduction is the result of the prevention and control
programmes adopted by the government, such as safe
blood transfusion and safe injections in addition to
introduction of the vaccination programme. The aim of
the present study was therefore to examine the preva-
lence of HBV and HCV seromarkers among potential
blood donors in Basra, which is the second largest city
in Iraq.

MATERIALS AND METHODS
The required ethics and governmental approval was
sought before starting the study. In the Basra governor-
ate, there are only two blood banks in which the blood
donation is exclusively performed; both of them are regu-
lated by the department of health; they are the Basra
Central Blood Bank (in Basra city centre) and the
Al-Qurna Blood Bank (in Al-Qurna district). All blood
donors are routinely screening for the presence of sero-
logical evidence of HBV and HCV infection.
Demographic data which included age and sex were col-
lected from the records of these two blood banks. A con-
venience sample of all blood donors during the study
period from 1 January to 31 December 2013 was included
in the study. All age groups and both sexes were invited
for the study. Informed consent was taken following full
explanation of the study. Exclusion criteria were very ill
donors with chronic comorbidities, donors who could
not give their consent for the study or those who did not
give their consent.
Five millilitres of blood was collected from each donor

and was stored at 2–6° until tested as per the blood
banks and kits manufacturers’ recommendations.
Testing is always performed on the same day. Blood
samples were tested for HBsAg, antibodies to anti-HBc
and antibodies to hepatitis C antigen (anti-HCV) by the
ELISA kit (BioKits). Statistical analysis was carried out
using SPSS software licensed to Swansea University, UK.

RESULTS
We have received 69 915 blood donations in Basra gover-
norate (69 658 males and 257 females); all of them
underwent screening for HBV and HCV infections. The
age of the participants ranged from 18 to 70 years
(median 34 years). Positive HBV testing was higher in
female than male donors but it was not statistically

significant (p=0.28; table 1). A total of 1712 (2.5%)
donors were found to have at least one positive screen-
ing test result.
Regarding the screening for HBV, 1625 (2.3%) donors

have shown serological evidence for HBV infection;
1600 (2.3%) donors had positive test results for
anti-HBc, and 150 (0.2%) donors had positive test
results for HBsAg. Of those donors, 125 (0.2%) showed
a positive test result for both anti-HBc and HBsAg while
1475 (2.1%) had positive anti-HBc results as the only
positive test for HBV screening (tables 1 and 2). For the
screening for HCV infection, 87 (0.1%) blood donors
showed a positive test result for the anti-HCV antibody
(table 1).

DISCUSSION
The prevalence of hepatitis infection in the general
population in Iraq is not available due to the unstable
political and social situation for the past decades. To the
best of our knowledge, the only published data on the
prevalence of viral hepatitis in Iraq are from blood donor
studies. Hepatitis seromarkers are important tests in
screening blood donors and prevent transfusion-related
hepatitis. Testing for HbsAg may not identify donors with
occult HBV infection who have isolated anti-HBc anti-
bodies. Anti-HBc remains positive lifelong in all the
donors with an HBV infection in the past. Therefore,
most anti-HBc positives will have anti-HBs positive as a
sign of infection in the past. However, it remains useful to
screen for anti-HBc, since for the purpose of blood trans-
fusion it is better to exclude all anti-HBc-positive donors
to prevent transfusion-related HBV infection.
Transfusion of blood collected from a donor who is in

the window period may lead to post-transfusion hepatitis
B in the recipient.9 10 Anti-HBc has been found to be an
excellent indicator of occult HBV infection during the
window period.9 11 12 Detection of anti-HBc has contrib-
uted significantly in reducing the incidence of post-
transfusion hepatitis B infection.6 13 14 However, the best
reliable testing for HBV infection is the HBV DNA by
PCR.15 Previous studies have demonstrated the presence
of HBV DNA in anti-HBc-only donors.5 16 However, in
countries with limited resources such as Iraq, testing for
HBV DNA is not cost-effective. Since the 1970s, blood
banks in Iraq have incorporated anti-HBc testing in
their donor screening protocols.8

Control and prevention strategies for hepatitis C have
assumed great importance since vaccine for chronic
hepatitis C is unavailable. In addition to that, treatment
for such infection is very expensive. Thus, from a global
perspective, the greatest impact on hepatitis C disease
burden will most likely be achieved by reducing the risk
of HCV transmission from nosocomial exposure (blood
transfusion, unsafe injection practices) and high-risk
behaviour (injection drug use).
Our study indicates that testing blood donors for

HBsAg alone is not sufficient to eliminate HBV from the
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blood supply.17 The prevalence of HBsAg in blood
donors in Basra is lower than in the rest of the country.
In Baghdad, a cross-sectional study showed that the
prevalence of HBsAg in blood donors attending the
National Blood bank was 0.6% in all donors, being
higher in men (0.8%) than in women (0.5%).7 Another
cross-sectional observational study in Babylon governor-
ate showed the prevalence of HBsAg among all blood
donors to be 0.7%, being higher in women (4.6%) than
in men (0.7%).8 Another study showed the prevalence
of HBsAg to be 0.66% in Najaf governorate and 3.5%in
Karbala.18

Regarding results from other countries, in Kuwait, a
cross-sectional study performed in 2002 found that the
prevalence of HBsAg in Kuwaiti national donors was
1.1% while its prevalence in non-Kuwaiti donors was
3.5%.19 In Jordan, a retrospective study carried out at
Prince Rashed Ben Al-Hassan Hospital in the northern
region of Jordan showed the prevalence of HBsAG to be
1.4%. The prevalence was higher in male than in female
donors (1.5% vs 0.5%).20

Our study showed that the prevalence of HCV anti-
bodies was 0.12% among blood donors, all of whom
were males. Comparing the result of this study with the
results of studies from other Iraqi governorates, Basra
has a lower prevalence of HCV infection in blood
donors. In Baghdad, the prevalence was found to be
0.7% according to a retrospective cross-sectional observa-
tional study during the years 2006–2009.7 In Babylon

governorate, a cross-sectional study of blood donors
from February 2007 to February 2008 showed that the
prevalence of anti-HCV antibody in blood donors was
0.5%.8

On comparison with other countries, the prevalence
of anti-HCV among Kuwaiti national and non-Kuwaiti
Arab first-time donors was found to be 0.8 and 5.4%,
respectively.19 In Jordan, a hospital-based study showed
that the infection with HCV among blood donors was
0.9%.20

Our study will provide a useful ground for comparison
in future studies. To the best of our knowledge, this is the
first large-scale study to examine the prevalence of sero-
markers in blood donors in Basra city. However, there are
some limitations to this study, due to the lack of informa-
tion such as the history of blood transfusion, dental
extraction, surgical operation, cupping and tattooing.
Future studies will be needed to explore these areas.
One possible limitation of the study is that it included

only blood donors, and this may not reflect the real
prevalence in the whole society. However, we consider
this as the first step in obtaining a nationwide prevalence
study once the situation allows more extensive data to be
collected. This approach of recruiting blood donors was
used in developed countries in Europe.21

Considering the resource limitations in many areas in
our country, it may not be possible or practical to provide
facilities for advanced tests like HBV DNA in order to
determine the best approach to prevent hepatitis

Table 1 Age and sex distribution of donors and their test results

Age

Donor’s sex

Donors with

positive results (%) Total tested

(69 658) Male donors (257) Female donors

Positive HBV Positive HCV Positive HBV Positive HCV

<20 28 3 1 0 32 (0.8) 4180

20–30 347 20 1 0 368 (2.7) 13 869

30–40 664 35 3 0 702 (2.7) 25 615

40–50 362 17 2 0 381 (2.7) 14 288

50–60 192 8 1 0 201 (2.6) 7646

>60 23 4 1 0 28 (0.7) 4317

Total 1616 (2.3%) 87 (0.1%) 9 (3.5%) 0 (0%) 1712 (2.5) 69 915

The total number of male donors

with positive results is 1703

(2.4%)

The total number of female

donors with positive test results

is 9 (3.5%)

The total number of donors with

HBV positive is 1625 (2.3)

The total number of donors with

HCV positive is 87 (0.1)

Table 2 Hepatitis B seromarkers of all blood donors

Screening test for hepatitis B

HBsAg

Total (%)Tests Positive (%) Negative (%)

HBcAb Positive (%) 125 (0.2) 1475 (2.1) 1600 (2.3)

Negative (%) 25 (0.03) 68 290 (97.7) 68 315 (97.7)

Total (%) 150 (0.2) 69 765 (99.8) 69 915 (100)

HBcAb, hepatitis B core antibodies; HBsAg, hepatitis B surface antigen.
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infection. We recommend further studies to assess the
prevalence of HBV and HCV infections in the next few
years. Useful methods for prevention and control of hepa-
titis infection include health educational programmes
about these infectious disease and provision of vaccine for
vulnerable groups and modern investigation to detect
these diseases in primary healthcare centres. This will help
to provide support to health institutions and specifically to
blood banks to help them detect and control blood-borne
diseases.

CONCLUSION
The prevalence of HBV and HCV infection in blood
donors in Basra is relatively low as compared to other
Iraqi governorates and other countries. HBV infection is
more prevalent than HCV infection in blood donors. In
screening for HBV infection, the blood donors who
were negative for HBsAg marker could be identified
through anti-HBc antibody test. The importance of
anti-HBc antibody testing remains the main strategy to
identify donors with occult HBV infection.
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