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Abstract
Background: The prevalence of blood borne viral infection is escalating worldwide. Screening blood donors is needed to prevent
further spread of such infections.
Objectives: The current study aimed to determine the prevalence of hepatitis B virus (HBV) and hepatitis C virus (HCV) among blood
donors in Duhok, Northern Iraq.
Methods: A cross-sectional survey was conducted on blood donors attending Duhok blood bank. A total of 7900 subjects were
included in the study from January to December 2014. Subjects were tested for evidence of hepatitis B surface antigen (HBsAg)
and HCV antibody (HCV-Ab). A questionnaire was used to collect demographic and personal data of each positive subject. All HCVpositive samples were assessed by real-time quantitative polymerase chain reaction (RT-PCR) to confirm the results.
Results: Among the studied sample, the prevalence of HBsAg and HCV-Ab were 62/7900 (0.78%) and 16/7900 (0.2%), respectively. The
results of RT-PCR for quantitation of HCV showed that only 1/7900 (0.013%) patients was HCV-positive. No significant difference was
observed in the positivity of HBV and HCV between donors living in the city and rural areas (P > 0.05). In addition, history of dental
procedure was given in 77% and 75% of HBV- and HCV-positive donors, respectively.
Conclusions: The prevalence of HBV infection among donors in Duhok was comparable with those of reports from other parts of
Iraq. Education and immunization should be initiated to target the high-risk groups. Furthermore, a community-based study is
recommended to study the prevalence of HBV and HCV infection in the population.
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1. Background
Infection with hepatitis B virus (HBV) and hepatitis C
virus (HCV) are major global health problems (1). It is estimated that about 350 million people are chronically infected with HBV and about 200 million people are infected
with HCV worldwide (2). Moreover, infection with these
viruses might associate with increased mortality rate as
the infection may predispose to the development of serious liver diseases such as liver cirrhosis, liver failure and
hepatocellular carcinoma (HCC) (3).
Both HBV and HCV are transmitted through direct contact with blood, transfusion of blood and blood products,
intravenous injections and unprotected sex (4). Although
the transfusion of blood and its product is a recognized
risk factor of acquiring HBV and HCV (1, 2, 4-10), it represents a non-alternative life-saving therapy used to reduce
morbidity and save thousands of lives every year (11). In
the developing countries, transmission of infection from

donors to recipients is increasingly recorded with HBV and
HCV due to the lack of the routine serological tests for
donors (2). To address that, routine serological tests for
transfusion-transmissible infections (TTIs), including HBV
and HCV, were recommended by world health organization (WHO) to reduce the transmission of these infections
(1, 7). The donors‘ tests results could be used as an indicator of a safe blood supply (7). In addition, it was also
used to determine the HBV and HCV prevalence rate among
blood donors which helps health providers to understand
the epidemiology of such an infection in the community
(1).
The implementation of the blood donor predonation
screening system led to a significant decrease in HBV and
HCV prevalence rates (12, 13). Moreover, educating the
donors about the mode of transmission of HBV and HCV
made them more alerted to avoid the risk factors (1, 7).
Additionally, the prevalence of HBV in the general population declined globally since the initiation of HBV vacci-
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nation, especially in the young age group (14-17). This decline is more notable among children under 14 years old
due to the implementation of HBV vaccination in national
vaccination program (18). In China, HBV prevalence decreased to 2.3% in the age range of 5-14 years old, and to less
than 1% among children younger than five years old (17).
Furthermore, a Taiwanese study determined a significant
impact of HBV vaccination on the prevalence of HCC in
children (19). Chang et al. reported a significant decrease
in HCC prevalence in children aged 6 - 14 years old from 0.7
per 100,000 children in 1981 to 0.36 per 100,000 children
in 1994 (19). However, the effect of HBV vaccination on the
infection prevalence among blood donors is not remarkable, since most of the donors did not get HBV vaccine in
their childhood (7).
2. Objectives
The current study aimed to determine the prevalence
of HBV and HCV among blood donors in Duhok, Iraq.
3. Methods
3.1. Blood Samples
The study samples included all individuals who donated blood from 01 January to 31 December, 2014. A 5 mL
blood sample was obtained from each donor. Then the
samples were centrifuged at 1500 rpm for 3 minutes for
serum preparation. In addition, a questionnaire was prepared and used for each study subject to collect personal
information (name (optional), age and gender), socioeconomic situation (such as marital status and occupation),
history of exposure to risky procedures or behaviours, family history of HBV infection, and history of immunization
against HBV in three doses. The ethical clearance was obtained from School of medicine, faculty of medical sciences, University of Duhok and Kurdistan board for medical specialties.

3.4. Quantification of HCV RNA
Quantification of HCV RNA was performed by real-time
quantitative PCR (RT-PCR). It was conducted using the Artus HCV RG RT-PCR kit (Qiagen, Hamburg, Germany). An
aliquot of 20 µL of purified sample was utilised in a total reaction volume of 50 µL. Amplification reaction for
each sample and standard was performed in duplicates.
Amplification cycling was performed using the Rotor-Gene
Q device (Qiagen). Data analysis was performed with the
Rotor-Gene software according to the manufacturer’s instructions.
3.5. Statistical Assessment
Data analysis was conducted by Minitab 15 software.
The Chi-square test was used for the analytical assessment
and a P value of ≤ 0.05 was considered statistically significant.

4. Results
4.1. Characteristics of Donors
Over the period of the study, 7900 donors were
screened for HBsAg and HCV-Ab. Among the donors,
7864/7900 (99.5%) were male. The mean age of the donors
was 33.4 ± 8.3 years. The donors came from Duhok and
its vicinity. While 3842/7900 (48.6%) came from Duhok,
4058/7900 (51.4%) subjects came from the surrounding
vicinities; 50/62 (80.6%) and 13/16 (81%) of the HBsAg and
HCV-positive subjects were married. None of the recruited
subjects had a history of HBV vaccination.
4.2. HBsAg and HCV-Ab Positivity

The level of HCV-Ab (fourth generation) and the hepatitis B surface antigen (HBsAg) were assessed by commercial DIA.PRO Diagnostic Bioprobes ELISA kit (Italy) following manufacturer’s instruction.

It was found that 62/7900 (0.78%) donors showed positive HBsAg results. All the HBsAg and HCV-positive donors
were male. It is noteworthy that 32/3843 (0.83%) donors
from Duhok were HBsAg positive, while 30/4057 (0.73%)
donors from the surrounding vicinities had positive results (P > 0.74) (Table 1). On the other hand, 16/7900 (0.2%)
donors were positive for HCV-Ab. None of the females recruited in this study were positive for HCV-Ab. No significant difference was observed between the donors in rural
and city centre (P = 0.17) (Table 1).

3.3. RNA Extraction

4.3. Real-Time Quantitative Polymerase Chain Reaction of HCV

RNA extraction was conducted using QIAamp RNA Extraction Kit (Qiagen) according to the manufacturer‘s instructions using QIAcube extractor (Qiagen). The extracted
RNA concentration was confirmed through measurement
by NanoDrop®.

All the HCV-positive donors were assessed by RT-PCR to
confirm HCV positive samples; accordingly, amongst the
16 HCV-positive subjects, only one patient was positive. All
RT-PCR negative patients repeated the test after one month
and results showed that they were all negative.

3.2. Enzyme Linked Immunosorbent Assay
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Table 1. The Distribution of Hepatitis B Virus Surface Antigen and Hepatitis C Virus Antibody Positivity According to the Place of Residence

Distribution of Hepatitis

City

Rural

P Value

HBV Status
0.74

HBsAg
Positive

32

30

Negative

3811

4027

3843

4057

Positive

11

5

Negative

3831

4053

Total

3842

4058

Total
HCV Status

0.17

HCV Ab

4.4. Risk Factors Associated With HBV and HCV Infection
Amongst the HBsAg positive donors, 48/62 (77%) had a
history of previous dental procedures. While 21/62 (33.8%)
had a history of surgical procedures, only 1/62 (1.6%) reported a history of blood transfusion. All of the HBsAg positive donors denied any history of illegitimate sex and drug
abuse. On the other hand, amongst the 16 HCV-Ab positive
donors, 75% had a history of dental procedures and 62% reported a history of surgical procedures. In addition, 1/16
(6%) had a history of blood transfusion. Again, all of the
HCV-Ab positive donors denied any history of illegitimate
sex and drug abuse. It is noteworthy mentioning that some
donors had positive history for more than one risk factor.

5. Discussion
The spread of blood borne viruses, especially HBV and
HCV, increases at an alarming rate worldwide and this created a dramatic impact upon some countries such as Iraq.
Worldwide, recent data showed that approximately 350
million subjects are chronically infected with HBV (18) and
about 200 million subjects are infected with HCV (2).
The prevalence of HBV infection was studied in Iraq
previously (20, 21). In two reports studying the prevalence
of HBV-positive subjects in Babylon and Najaf, the prevalence was around 0.7%, while the prevalence was as high
as 3.5% in Kerbala (22, 23). In the current study, 0.78% of
the recruited samples were positive for HBV. In a study
conducted in Egypt recruiting healthy volunteer blood
donors, HBV positivity was reported for 5% of the subjects
(24). Similarly, in a study conducted in Kuwait, the prevalence of HBsAg positive subjects among Kuwaiti nationals and non-Kuwaiti Arabs was 1.1% and 3.5%, respectively
(25). In another study conducted in Saudi Arabia, it was
Int J Infect. 2017; 4(1):e39008.

found that the prevalence of HBV-positive was 3.8% among
blood donors (26). On the other hand, a study conducted
in Iran showed that the prevalence of HBV amongst blood
donors decreased from 1.79% in 1998 to 0.41%. Such a decline might be due to improvement in vaccination program, using blood transfusion database and possibly decreasing the prevalence of HBV infection in general population (27).
The current study indicated that 0.2% of the samples
were positive for HCV-Ab. This is less than what was found
previously in Iraq, where 0.5% of blood donors were positive for HCV-Ab in Babylon (22). The prevalence of HCV-Ab
positive subjects varies from one country to another ranging from 0.4% to 19.2% (28-30). In a study conducted in
Iran, the prevalence of HCV-positive cases was 0.5%; while
the prevalence was 0.4% in Saudi Arabia (26, 31). The current study aimed to confirm the diagnosis of HCV by RTPCR. It was found that only one patient (0.013%) was currently infected with HCV. The current paper is the first to
study the prevalence of HCV in Iraq by RTPCR. Further studies with larger sample recruitment should be conducted to
confirm the results.
The first licensed hepatitis B vaccines were plasmaderived and composed of purified HBsAg; most currently
available hepatitis B vaccines are produced by recombinant DNA technology. Hepatitis B vaccines are typically
given in a three-dose series (18). In the current study, none
of the donors obtained vaccination which might be due to
different reasons. First of all, the vaccination against HBV
was only included in the routine expanded program of immunization in 2003. It means that only the people younger
than 12 years old were included in this program. Secondly,
the unavailability of vaccine or its high cost might deprive
people from the vaccination. The poor vaccination status
among this population warrants the authority to plan a
3
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Table 2. The Distribution of Risk Factors Associated With HBV and HCV Infection

Infection (No.)

Blood Transfusion

Surgical Procedure

Dental Procedure

Tattoo

Drug User

Illegitimate Sex

Family History of
Hepatitis

HBV (62)

1 (1.6)

21 (33.8)

48 (77)

8 (6)

0

0

7 (11)

HCV (16)

1 (6)

10 (62)

12 (75)

4 (25)

0

0

0

Abbreviations: HBV, hepatitis B virus; HCV, hepatitis C virus.

vaccination program for the people who are at increased
risk of blood born viral infections. Also, there is a demand
for awareness sessions in the general population about the
importance of vaccination.
The majority of donors in the study were male. This
gender imbalance might be due to the fact that in Iraqi society men are more proactive and independently make decisions. In addition, males are called to take responsibilities and represent their tribes and families.
Certain types of behaviours increase the risk of contracting HBV and HCV infections; for example, use of contaminated needle during acupuncture, intravenous drug
abuse (32), ear piercing and tattooing (33), heterosexuals or
homosexuals sexual activities (especially for HBV) (34), infants born to infected mothers (35), healthcare providers
(36, 37), subjects undergoing haemodialysis (38) and patients with haemoglobinopathy (39). It was previously
shown that HBV can be transmitted sexually and vertically
from mother to new born baby. This is due to the exposure to infectious blood and body fluid. It was also previously shown that HBsAg can be found in all body secretions
and excretions. However, only blood, vaginal and menstrual fluids, and semen are infectious (35, 39, 40). HBV can
stay active in the environment for up to seven days. Hence,
blood contaminated household objects can pose a risk for
transmission (41). Sharing these objects such as toothbrushes or razors can transmit the virus within the family. The current study found that 11% of HBV-positive subjects had a positive family history of HBV infection. Lack
of education about the method of transmission may help
the spread of infection. None of the HCV-antibody-positive
subjects had a positive family history. This might be due to
the low infectivity rate of this virus as it was reported that
the chance of getting the infection after an exposure is only
3%; while it is 30%-60% in HBV, depending on the HBe antigen positivity (35, 39, 40).
Drug users are at high risk of blood borne viral infection due to sharing contaminated needles (40). A study in
Egypt found that 28% of HBV-positive cases had a history
of drug abuse (24). None of the HBV- and HCV-positive subjects admitted the use of drugs. This might be due to the
rarity of these drugs in the region or the embarrassment
4

of admitting using such drugs due to the social stigma associated with such a habit.
It was previously shown that unsterilized surgical instruments resulted in an outbreak of blood borne viral infection in private clinics and hospitals (40, 42, 43). The
current study showed that the majority of HBV- and HCVpositive subjects had a history of visiting dentists and
undergoing previous surgeries. This warrants an urgent
investigation about the infection control measures especially sterilisation in all hospitals and private clinics particularly those of dentists.
Studying the risk factors associated with HBV and HCV
in Iraq would give significant information to the infection control department and health planers to control the
spread of such infections. This was a preliminary study
and case control studies should be planned for future. It
is noteworthy that, HCV-Ab positivity does not reflect the
prevalence of HCV as it does not differentiate between old
resolved and recent cases. Therefore, in future all positive
cases should be referred to viral load study (RT-PCR) to confirm the results.

Footnote
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