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ABSTRACT

Background: Blood-borne viral infections are becoming more common all over the world.
“Hepatitis B virus (HBV) and hepatitis C virus (HCV)” are two of the most frequently
transmitted infectious agents through blood transfusion. Methods: We conducted this
study between January 2020 and December 2020. The total number of blood donors was
171692, and they had their venous blood samples taken at the NBTC. Donors undergo
screening for anti-HB core antibodies and HBsAg using an ELISA kit (Fortress
Company/UK), while hepatitis C infection was screened by detecting anti-HCV antibodies
using an ELISA kit (Fortress Company/UK). Any seropositive sample was confirmed by
chemiluminescent immunoassay (CLIA). Results: The total number of blood donors in
Baghdad in 2020 was 171692, with 170504 males and 1188 females. These results showed
a male-to-female ratio equal to 143:1. The prevalence of HBs, HB core, and HCV infection
among blood donors for the 2020 year was 0.216%, 2.892%, and 0.135%, respectively.
The total number of HBsAg-positive blood donors is 366/171692 (0.2%). Of the total male
donors, 364/171692 (0.02%) were HBsAg positive, and of the total female donors, 2/1188
(0.019%) were HBsAg positive. Out of all HBsAg cases, 364/366 (99.5%) were positive
male cases, and 2/366 (0.5%) were positive female cases. Conclusion: The seroprevalence
of HBV is higher than that of HCV among blood donors, and both viruses represent a
potential risk of transmission from blood donors to recipients in Baghdad City. Blood
donors with negative HBsAg or positive anti-HBc Abs need additional Polymerase chain
reaction (PCR) screening to detect occult HBV infection and can stop the spread of HBV
to other people.

Introduction

benefits of donating blood, all donors run the risk of

Transfusion of blood is an essential life- contracting  bloodborne  pathogens, the ~ most
saving treatment for patient care, but its drawback is prevalgqt of Wh‘?h are “hepatitis C virus (HCV),”
the potential to spread infections [1]. Despite the hepatitis B virus  (HBV),” and HIV [2].

Consequently, due to their sustained infection and
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the carrier situation, in addition to the reality that
they cause various acute illnesses that can result in
death, infectious diseases such as HIV, HBV, and
HCV are of particular concern [3]. Globally, recent
estimates indicate that HBV affects over 296 million
people, while HCV affects around 58 million
people, with approximately 1.5 million new
infections each year [4].

Since 1950, it has been known that
transfusions of blood and blood products carry a
slight risk of hepatitis transmission. Blumberg
published a paper in 1965 detailing the identification
of the HBsAg (hepatitis B surface antigen) [5].
Purcell discovered the HBV (hepatitis B virus) in
1970 [6]. Recent studies confirm that anti-HBc can
serve as a useful marker in detecting occult HBV
infections, particularly in blood donor screening [7].

In 1989, the hepatitis C virus (HCV) was
determined to be the main factor responsible for
non-A and non-B hepatitis. Recent advancements
have further elucidated the mechanisms of HCV
transmission and its role in liver diseases [8]. Blood
and blood products can transmit the hepatitis C virus
(HCV), both parenterally and through sexual
contact. Current studies highlight global burden of
HCV and the importance of blood screening
measures to prevent transmission [9].

HBV and HCV prevalence rates
significantly dropped after the blood donor
personation screening system was put into place
[10]. The donors were also made more aware of the
risk factors by being taught how HBV and HCV are
transmitted [11].

Additionally, since the introduction of the
HBV vaccine, HBV pervasiveness has declined
globally, particularly in the younger age group. This
drop is especially noticeable in kids under the age of
due to the HBV vaccine's inclusion in the national
vaccination program [12-13].

Over the past few decades, HBV infection
in Iraq has decreased. 3.6% of blood donors had
hepatitis B in 1973, 4.1% in 1984, and less than 1%
in the 1990s [14]. This decrease is due to the
government's adoption of prevention and control
measures, including the implementation of the
vaccination program, safe blood transfusions, and
safe injections [15].

The aim of this study is to assess the
prevalence of Hepatitis B Virus (HBV) and
Hepatitis C Virus (HCV) among blood donors at the
National Blood Transfusion Center (NBTC) in

Baghdad during the year 2020. to analyze the
demographic and geographic distribution of HBV
and HCV cases among these donors and provide the
necessity of enhanced screening methods to prevent
the transmission of bloodborne infections.

Materials and Methods
Study Area

The study data were obtained from the
NBTC in Baghdad, the main city of Iraq where the
blood bank is located. Nearly twenty hospitals in the
central area use this blood bank's services.
Study Design

This study was a retrospective cross-
sectional design analyzed the information of blood
donors recorded at the National Blood Transfusion
Center (NBTC) in Baghdad, Irag. The study used a
convenience sample of all blood donors who
participated from January 1 through December 31,
2020. Both sexes and all age groups were invited to
participate in the study.

Laboratory Examination

The blood samples obtained from the blood
donors were analyzed for the presence of anti-HCV
and HBsAg using the Wantai AiD™ HBsAg
“Enzyme-Linked Immuno-Sorbent Assay (ELISA)”
and Wantai AiD™ anti-HCV ELISA test Kits,
respectively  (Fortress  Company/UK).  The
participants (n = 171692) were blood donors visiting
the NBTC in Baghdad, Irag. and the data analyzed
in this study were retrospectively collected from
pre-existing routine records of blood donors from
January 1 to December 31, 2020. Age- and sex-
specific demographic information on blood donors
was gathered from the blood bank's records.

Since this was a retrospective study using
pre-existing records, direct informed consent was
not required.

Every contributor supplied a quantity of
five milliliters of blood, which was drawn by
venipuncture and stored at 2-8 °C until testing as
instructed by the blood banks and kit manufacturers.
Testing was performed on the same day as the
venipuncture. Ethical approval for this study was
obtained from the Microbiology Department,
College of Medicine, University of Baghdad,
ensuring compliance with confidentiality and data
protection standards. Administrative approval was
also obtained from the National Blood Transfusion
Center (NBTC) in Baghdad, allowing access to the
required data and records. Statical analyses were
conducted using SPSS software. Statistical
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significance was considered only if the P value was
less than 0.05.

Results

The overall count of individuals who
donated blood in 2020 in Baghdad city was 171692,
of which 170504 were males and 1188 were
females. The total number of blood donors with HBs
Ag positivity is 366/169692; the number of HBs Ag
positive males was 364/1692 out of total donor
males; and the number of HBs Ag positive females
was 2/5532 (0.019%) out of total donor females. The
total HBs Ag positive male number out of total HBs
Ag cases was 364/366 (99.5%), while for females it
was 2/366 (0.5). Table 1.

The total number of positive anti-HBc
antibodies was 4907/171692 (2.9%), which
represents the occurrence of HBV infections among
total blood donors in 2020. 4819 were males, which
is equal to 98.2% of the total anti-HBc Abs
positives, while females represent 2.8% (88/1188).

The HBs Ag represented 7.0% of total
positive anti-HBc antibodies (366/4907), while anti-
HBc antibodies positive/lHBs Ag negative were
4541/4907 (93.0%) blood donors in Figure 1.

The results showed that 294/366 (80.3%)
of HBs Ag-positive blood donors were living in
Baghdad city, while the remaining 72/366 (19.7%)
were living outside Baghdad city (Figure 2).

The monthly distribution of HBs Ag
positive donors according to their ages revealed that

the highest age mean was in May (40.7£9.8 years
old), while the highest median age (42 years) was in
May; the widest range was in April (64-21) years
old; and the highest count was in April (n = 40/366).
These results are illustrated in Table 2 and Figure 3.

The total number of HCV-positive cases
was 229/171692 (0.013%), which represents the
occurrence of HCV infection amongst blood donors
in 2020; the HCV-positive males were equal to
2271229 (99.1%) of the total HCV-positive cases,
while the HCV-infected males (n = 227) represent
0.013% (227/170504) of the total donor males. The
HCV-positive females were 0.09% (2/229) of the
total HCV-positive cases, and when measuring their
percentage from the total female donors, it was
equal to 2/1188 (0.019). These results are shown in
Table 3.

The monthly distribution of HCV-Abs
positive donors according to their ages revealed that
the highest age mean was in April (38.3£8.9 years
old), while the highest median age (37.5 years) was
in January; the widest range was in November (67-
21) years old; and the highest count was in
December (n = 28/229). These results are illustrated
in Table 4 and Figure 4.

HBV infection was the primary cause of
viral hepatitis in most cases among blood donors.
(96%, n = 4097), while HCV infections represented
4% (n = 229) of the cases; these results are
illustrated in Figure 5.

Table 1. The Hepatitis B viral markers among blood donors.

Table 2. The monthly distribution of HBs Ag-positive donors according to their ages.

Males Females Total Number
Total blood donors 170504 1188 171692
HBs Ag Positive 364 2 366
Anti-HBc Abs Positive 4819 88 4907

Parameter | January | February | March | April May | June | July August | September | October | November | December
Mean 349 | 402 37 39.8 407 |349 |413 |38 401 354 |39 36

(xSD) (#9.2) | (210.5) | (¥9.9) | (x10.4) | (+9.8) | (£6.6) | (¥9.4) | (£10.4) | (+9.9) (£9.2) (£8.7) (£9.2)
Median 35 38 34 39 42 35 41 35 38 36 33 36

Range 29 38 30 43 39 29 32 35 39 36 29 35

Count 25 39 24 40 27 24 30 29 35 36 26 31
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Table 3. The distribution of anti-HCV Abs positivity among blood donors in 2020.

Males Females Total Number
Total blood donors 170504 1188 171692
Anti-HCV Abs Positive 227 2 229
Anti-HCV Abs Negative 170277 1186 171463

Table 4. The monthly distribution of HCV Abs positive donors according to their ages.

s Bl .| B |z
S S 5 _ B £ 2 £ £
> — ut = > (<5} > > - [=] Qo 5
= 2 G s © = 5 5 o 5 3 3
L) L = < = vl vl < N o z &)
Mean+SD | 36.8410.0 | 35.6+12 | 33+9.6 | 38.3+8.9 | 35.4+10.1 | 38+11 | 34.9+11 | 37.14+8 | 3548.6 | 32+9.3 | 36.8+12 | 34+9.5
Median 375 34 28.5 36.5 34 34 29.5 355 35 28.5 335 31
Range 60-22 58-20 55-23 | 55-22 57-24 60-22 | 54-22 57-24 | 48-23 | 53-19 | 67-21 65-22
Count 24 16 24 22 13 10 14 22 12 18 26 28
Figure 1. The HBs Ag positivity among anti-HBc Abs positive blood donors.
HBcAbs
= HBcAbs+ve HBsAQ -ve = HBcAbs+ve HBsSAg +ve
Figure 2. Geographic distribution of HBs Ag positive cases.
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Figure 3. Monthly distribution of HBs Ag-positive blood donors according to their ages.
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Figure 4. Monthly distribution of HCV Abs positive blood donors according to their ages.
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Figure 5. An analysis of the infection rates of Hepatitis C Virus (HCV) and Hepatitis B Virus (HBV) among

individuals who donated blood.
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Discussion

Blood-borne viruses, including HBV and
HCV, continue to pose significant global public
health concerns, particularly in regions with
inadequate screening and prevention programs.
According to the latest statistics, HBV chronically
affects approximately 296 million individuals, while
HCV impacts around 58 million people worldwide,

EHCV 4%

highlighting the ongoing burden of these infections
[16].

The findings of this study revealed that
among blood donors in Baghdad, the prevalence of
HBsAg and anti-HBc Abs was 0.216% and 2.892%,
respectively. These results suggest a relatively low
prevalence of active HBV infection among blood
donors, which aligns with findings from previous
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studies conducted in other Iragi regions, such as
Babylon and Najaf (0.7%) and Kerbala (3.5%) [17,
18, 19, 20]. The lower prevalence observed in this
study may be attributed to enhanced blood screening
policies, improved donor selection criteria, and the
effectiveness of the national HBV vaccination
program.

Comparing our results with neighboring
countries, a study conducted in Duhok found a
slightly higher prevalence of HBsAg positivity
(0.78%) among healthy blood donors [21]. the
seroprevalence of hepatitis B virus (HBV) among
blood donors in Egypt is approximately 1.8%, which
is lower than the previously reported 5%. [22].
Similar findings from Kuwait reported HBSAg
prevalence rates of 1.1% among Kuwaiti nationals
and 3.5% among non-Kuwaiti Arabs, indicating
disparities potentially driven by differing healthcare
access and immunization programs [23]. In Saudi
Arabia, HBV prevalence among blood donors was
3.8%, whereas Iran demonstrated a declining trend,
with HBV prevalence among blood donors in
Mashhad, Ahvaz, and Tehran reported OBI rates of
0%, while centers in Isfahan, Shiraz, and Kerman
reported rates of 0.9%, 0.08%, and 2.36%,
respectively. The downward trend in Iran is likely
due to robust national vaccination campaigns,
stringent blood transfusion safety measures, and
increased public awareness [24]. The relatively low
prevalence observed in our study supports the
effectiveness of Iraq’s HBV vaccination strategy
and enhanced blood donation screening practices
[26].

In the present investigation, 0.135% of the
samples revealed HCV-Ab positivity. Less HCV-
Ab was found in Iraq (0.5% of blood donors tested
positive), compared to what was found in Babylon
[15]. Depending on the nation, the prevalence of
HCV-Ab-positive patients ranged from 0.4% to
19.2% (27-29). A study found that Iran had a 0.5%
prevalence of HCV-positive cases [28], compared to
0.4% in Saudi Arabia [25].

This study's findings, which were
consistent with those of other studies carried out in
various Iraqi cities and in other nations like Iran,
showed that seropositive donors had an elevated rate
of HBV infection compared to HCV infection (30).
All these studies demonstrated that in seropositive
blood donors, HBV infection was more prevalent
than HCV infection. Health services must be

available to teach people about the places where
HBYV is contagious and how it spreads.

Conclusion

All blood donors give their blood freely, so
it is crucial to thoroughly screen donated blood for
HBsAg, anti-HBc Abs, and HCV, utilizing test
methods with enhanced diagnostic performance.
Transfusion-transmissible viral infections are quite
prevalent in donated blood, and this is a problem. To
stop the spread of HBV to others, blood donors with
negative HBsAg and positive anti-HBc Abs require
further testing using a polymerase chain reaction.
The efficacy of the initial screening test, the efficacy
of their program in selecting blood donors, and
various risky behaviors at different geographic
locations could all contribute to the variations in the
prevalence of HCV infection observed around the
world.

Limitations to this study

The lack of data from donors regarding
their exposure to risk factors for the transmission of
both viruses, such as past blood transfusions, dental
extractions, surgical procedures, cupping, and
tattooing, which all occurred during the incubation
periods for both viruses, HBV and HCV, presents a
significant challenge. The addition of certain risk
factors to the donor reports will help assess them,
and this study may offer a useful basis for
comparison for future research on the same subjects.
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