
ABSTRACT
Hepatitis B virus (HBV) and hepatitis C virus (HCV) infections are counted as a public health issue worldwide. The virus is 
transmitted to infect others through blood and blood products. Appointed blood groups and Rh-positive are more prone to the 
transmission of the infection by blood transfusion. 
The aim of this study is to find out the frequency of hepatitis B and C in apparently healthy blood donors and whether there 
is an association between ABO and Rh blood groups.
ABO blood groups and their relationship with HBV and HCV infections were studied in 87,124 blood donors of both genders. 
Out of these donors, 353 individuals were found to be infected with HBV and HCV with a ratio of 1:250.
The study was conducted between January to June 2018, which was presented to the Central Blood Bank in Baghdad and 
Al-Razi Medical Centre. 
It found that most hepatitis B and C blood donors were blood group O with a prevalence of 33.7 and 45.5%, respectively, 
while the results for those with blood group A showed 28.5 and 22.7% HBV and HCV infections, respectively.
On the other hand, the incidence of HBV in individuals with blood  group  B was 29.8%, and HCV was 23.8%. AB 
blood group donors demonstrated the least incidence at 7.9% for both HBV and HCV. In conclusion, it has been found that 
there is a significant association between blood groups and Rh factor with hepatitis B and C infections.
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INTRODUCTION
ABO blood groups have displayed an association with specific 
infectious diseases.1,2

The two main types of hepatitis, B (HBV) and C (HCV), 
are among the most serious and very prevalent infectious 
diseases; they are considered one of the major health problems 
in developed countries.3-6 HBV infection is the tenth cause of 
death in the world.7,8

HCV virus is an identifiable cause of transfusion-related 
non-A, non-B hepatitis, and the main mode of efficient 
transmission of HCV infection is via blood transfusion.9 Over 
the last decade, there was a debate regarding the association 
between blood groups and specific disease transmission in 
obviously normal asymptomatic people, particularly viral 
infections; this relation is thought to be caused by the interaction 
between microorganisms and red blood cell membrane, which 
could be due to antigenic similarity, deregulation of antibody 
response, and affinity towards common receptors.10
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The incidence of certain diseases is proved to be related with 
specific ABO Blood groups; for instance, diabetes mellitus 
(DM) type 2 is higher in blood group B compared to blood 
group O,8 also, type A has a higher incidence of salivary glands 
and gastric cancer than type O group.6

In Iraq, blood group O, Rh-positive is the dominant type,11 
however, there is no previous study illustrating the association 
between blood group types and frequency of HBV and HCV 
infection. Therefore, this study is trying to determine the 
frequency HBV, HCV among male blood donors in the central 
blood bank in Baghdad and Al-Razi Medical Centre under 
the supervision of the Iraqi Red Crescent Society, moreover, 
to assess the association of blood group type with HBV and 
HCV infections in those blood donors.

MATERIALS AND METHODS
The study was conducted in Central Blood Bank in Baghdad 
and Al-Razi Medical Centre under the supervision of Iraqi Red 
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Crescent. 87,124 individuals, both males and females aged 20 
to 60 years, were included in the study; blood donors samples 
were collected over a period of six months from January to June 
2018. The medical history of each person recruited in the study 
was taken; donor selection criteria were followed to eliminate 
professional donors (Appendix 1). Verbal consent was obtained, 
and the study aim was explained to the participants; all ethical 
aspects were considered, and confidentiality was maintained. 
Hepatitis C infection was diagnosed by the detection of anti-
hepatitis C virus (HCV-AB) using enzyme-linked immune 
sorbent assay (ELISA) technique (Fortress Diagnostics ELISA 
manufactured in the UK).

A similar process was done for the detection of hepatitis B 
surface antigen (HBs-Ag). Initial reactive samples were tested 
in duplicate. All the reactive samples were repeatedly tested 
before labeling them seropositive. 

The ABO blood group was determined by forward blood 
grouping and reverse blood grouping, by test tube agglutination 
method. Rh-negative blood groups were confirmed by the 
antiglobulin technique. The results were analyzed statistically 
using the SPSS program, version 25. Comparison between 
the groups assessed for significance by the implementation 
of the chi-square test. The p  value of  < 0.05 considered a 
significant difference between the various groups.

RESULTS
The study population consists of 87,124 blood donors; the blood 
samples were collected from all donors for the investigation 
of blood group and viral hepatitis. 86,253 of the donors were 
male (99%), and 871 were female (1%). The period of study was 
six months (from January to June 2018). During this period, 

353  donors’ blood results were positive for viral hepatitis. 
252 donors were diagnosed with HBV, and 101 donors were 
diagnosed with HCV.

The overall prevalence of HBV was about double 
compared to the prevalence of HCV at 0.29% and 0.12%, 
respectively (Table 1). By comparing the prevalence of HBV 
and HCV in each month during the period of study, it has been 
found that there is no significant difference (p > 0.05). 

The ABO blood group distribution with HBV positive was 
as follows (Table 2 and Figure 1): highest incidence noted in 
those with  group  O, 85 donors (33.7%); closer results seen 
in group B, 75 donors (29.8%), and group A, 72 donors (28.5%); 
while, the least incident observed in those with group AB, 20 
(7.9%). 

On the other hand, the distribution of blood groups with 
positive HCV showed that donors with blood group  O, 46 
donors (45.5%) have the highest positive results, which is 
roughly double than those with group A, 23 donors (22.7%); 
while, group B, 24 donors (23.8%) and lowest percentage seen 
in group AB, 8 donors (7.9%).

The distribution of Rh in donors with HBV showed 230 
(91%) Rh-positive, which is ten commoner compared to 
Rh-negative 22 (9%); however, donors with HCV showed 95 
(94%) Rh-positive and 6 (6%) Rh-negative, as illustrated in 
Table 3 and Figure 2. Regarding the blood group in donors with 
HBV, there is a significant difference between different blood 
groups  (p  (0.05 >. The eloquent result is observed between 

Figure 1: Prevalence of HBV and HCV in different blood group

Figure 2: Prevalence of HBV and HCV in Rh+ and Rh- factor donors

Table 1: Frequency of hepatitis B and C among blood donors per month

Month
No. of 
donors

HBV positive HCV positive
Count % Count %

January 15,406 49 0.32% 19 0.12%
February 13,714 51 0.37% 16 0.12%
March 16,497 48 0.3% 19 0.12%
April 13,939 34 0.24% 21 0.15%
May 15,235 41 0.27% 15 0.1%
June 12,333 29 0.24% 11 0.1%
Total 87,124 252 0.29% 101 0.12%

Table 3: Distribution of Rh factor in donors with positive HBV and HCV

Rh factor
HBV HCV
No. % No. %

Rh positive 230 91 95 94
Rh negative 22 9 6 6
Total 252 100 101 100

Table 2: Distribution of blood group in donors with positive HBV and HCV 

Blood group
HBV HCV
No. % No. %

A 72 28.5 23 22.7

B 75 29.8 24 23.8

AB 20 7.9 8 7.9

O 85 33.7 46 45.5

Total 252 100 101 100
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blood group AB and O. In terms of blood group distribution in 
donors with HCV, there is also a significant difference between 
blood groups  (p  < 0.05). The main significant difference is 
observed between the blood group AB and O.

DISCUSSION
Hepatitis or inflammation of the liver can be due to various 
reasons for which viral infection is the most serious, which 
may lead to g grate morbidity and mortality.12 Different types 
of viral hepatitis are present, but HBV and HCV represent 
significant public health problem all over the world. These 
infections can be transmitted through blood transfusion; 
therefore, HBs-Ag and HCV-Ab screening is carried out 
routinely in all blood transfusion centers.13 

The prevalence of the hepatitis B virus varies from country 
to country, depending on the complex interaction of behavioral, 
environmental, and host factors. The present study deals with 
the prevalence of HBV and HCV infection in apparently 
healthy blood donors in Baghdad. 

The seroprevalence of HBs Ag was 0.29% (during the 
period of the study from January to  June 2018). The result 
f indings indicate that HBV seroprevalence was lower 
compared to these reported for Iraq in previous studies.14,15 
Ataallah et al.16 found HBs Ag seroprevalence of 0.66% in 
blood donors in Baghdad. Before 2000, it was 0.97% in blood 
donors and 4.17 in the apparently healthy population.14,17

One large scale community-based study established 
in Iraq found that HBs Ag seroprevalence was 1.6%.18 
Alsamarai et al.19 found in a study performed in Iraq during 
the period of 2011 to 2013 that HBs Ag seroprevalence was 
3.3%. Considering Iraqi’s geographical region, it is found to 
be similar to the United Arab Emirates in having intermediate 
endemicity, while Kuwait, Bahrain, and Iran having low 
endemicity, Jordan, Palestine, Saudi Arabia, and Yemen have 
high endemicity.20,21

In our study, the seroprevalence of HBs Ag among blood 
donors (0.29%) is at a lower rate when compared to the previous 
studies. This study showed the prevalence of HCV infection among 
apparently healthy donors was 0.12%. Comparing the result of 
other studies, it is considered of low prevalence. According to 
a retrospective cross-sectional observational study during the 
year 2006 to 2009, the prevalence of HCV infection was 0.7%.16

In comparison with other countries, the prevalence of anti-
HCV in Kuwait was 0.8%; in Jordan, it was 0.9%.22,23 There 
are several studies that show the association of blood groups 
and various diseases, and there is evidence that people with O 
blood group and positive Rh are more vulnerable to bloodborne 
infections.24,25 In our study, the seroprevalence of HBs Ag and 
HCV Ab were found to be higher in donors with blood group O, 
33.7 and 45.5%, respectively, and lowest in donors with blood 
group AB, 7.9 and 7.9%, respectively, and these results agreed 
with studies reported by Omar et al.,26 Ali reza EN et al.,27 
R. Behal et al.,28 and Alaoddoleheno H et al.29

Host factors play a role in the genesis of this disease.30 Also, 
blood group O, Rh-positive is more liable to develop hepatitis as 
shown in this study and other results,26 hence, the association 

between HBV and HCV infections and blood group antigens 
cannot be ruled out. Nevertheless, there are studies presented 
evidence that the link between blood groups and hepatitis B 
and C were insignificant.28 This is maybe due to the possibility 
of antigenic differences between the viruses that would lead to 
a difference in the results or may be due to small sample size 
and study design differences.30

In the current study, a significant correlation was observed 
between positive Rh factor and hepatitis infection; Rh+ve was 
more common among people with HBs Ag and HCV Ab ( 91, 
95%, respectively) comparing with Rh-ve result HBs Ag 9% and 
HCV Ab 6%, as shown in Figure 2. Our results are consistent 
with data presented by Omar et al.26 and Kumar et al.,31 who 
reported that O positive Rh blood groups show the highest 
rate of hepatitis. Another study in India32 demonstrated that 
bloodborne infections were more common among people with 
negative Rh, that people with negative A blood group had a 
higher rate of HBs Ag, which was controversial to our findings.

In conclusion, many factors, whether racial, social, 
geographical, and national differences, have an influence 
on hepatitis infection,33 and it is recommended that more 
investigations be conducted on blood groups and Rh in order 
to prevent bloodborne infectious diseases in the future.
Appendix 1 
Donors selection criteria that were followed to eliminate 
professional donors.
•	 General health: Should be healthy and not having any 

transmittable disease
•	 Age must be in between 18 to 65 years, and should be 50 

kg weight as minimum
•	 Stabile heart rate between 50 to 100 beat/min regular beats
•	 Normocytic normochromic with hemoglobin level of 

12.5g/dL as minimum
•	 Blood pressure and temperature should be within normal 

level, 50 to 100 mmHg dia and 100 to 180 mmHg sys, and 
37.5ºC maximum oral temperature 

•	 The minimum period between each successive donation 
should be more than 3 months 

While, those who are suffering from serious conditions are not 
allowed to donate blood
•	 HIV positive people 
•	 DM, hypertension, cardiac problems, cancer, epilepsy, 

kidney disease 
•	 People who underwent immunization for the past month, 

treat rabies, or receive HB vaccine for at least 6 months 
in the past

•	 Persons with a tattoo or other implanting accessories, such 
as, ear piercing in the past 6 months 

•	 Alcoholic persons and not ceased for 24 hours 
•	 Pregnant and lactating women, and women with abortion 

or miscarriage in the past 6 months 
•	 A person who undergo surgeries or have a major dental 

procedure for the past month
•	 Those who are suffering from tuberculosis, asthma, and 

allergic conditions in the past
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