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Background and Objectives: The ABO blood group system is used to denote the presence of one, both, or neither of the A and 
B antigens on erythrocytes. In humans, this is the most important of the 43 different blood type (or group) classification systems 
currently recognized. Distribution of ABO and Rh among the Saudi population could affect many factors such as blood transfusion, 
prognosis, resistance and susceptibility to diseases. The impetus of this study was to develop an understanding of the distribution of the 
ABO and Rh types of healthy volunteer blood donors in the northern Asir region of Saudi Arabia, comparing the findings to similar 
studies. Understanding the frequency of different blood types in different populations is imperative.
Subjects and Methods: This study was performed during the period of January 1, 2020, to December 31, 2020, using samples from 
4167 voluntary subjects obtained from the blood bank of the King Abdullah Hospital, Bisha. Commercially provided anti-A, anti-B 
and anti-D antibodies were used for the standard blood grouping procedure.
Results: The findings in this study showed that O was the most prominent ABO blood group, whereas AB was the least so. The 
frequency of the blood type A was the second highest, followed by the blood group B, whereas Rh positivity was more common than 
Rh negativity.
Conclusion: O+ > A+ > B+ > O-> AB+> A-> B- > AB- was found to be the order of blood group frequency in the current study.
Keywords: ABO, rhesus, donors, immunoglobulins

Introduction
Landsteiner described the ABO blood group system in the 20th century. Blood cell antigens are inherited from the 
parents through a single gene and have clinical significance and RBC antigens are a group of structural proteins and 
carbohydrates that are present on the extracellular surface of the RBC membrane.1–3 To date, there are 43 blood group 
systems with 360 known antigens according to the ISBT, which are able to stimulate an immune response. These 
systems include ABO and Rh, which in the case of mismatching could result in severe forms of posttransfusion 
reactions.2 Antibodies in the ABO system are typically found in the serum of healthy people.4 For example, immu-
noglobulins such as IgM and IgG against blood groups antigens may very well be present in individuals that express 
A and B antigens. However, IgM and IgG against ABO antigens are mostly present in individuals that lack the A and 
B antigens. Individuals are either RhD positive or RhD negative depending on the presence or absence of the RhD 
phenotype on the surface of the red cells. In blood transfusion therapy, antigens A, B and D are the most important red 
cell antigens, as donor-patient ABO mismatching could result in severe posttransfusion reactions.2 Except for auto anti- 
D cases, Individuals whose red cells lack the D antigen cannot have anti-D in their serum unless they have been exposed 
to a sensitizing event that initiated the production of anti-D antibodies, in contrast to the case of A and B antigens. 
Overall, blood group compatibility has clinical significance that is essential for blood management in a wide variety of 
clinical cases. The ABO and Rh phenotype frequencies in given populations in different parts of the world have been 
studied. Studies that have been conducted in different parts of Saudi Arabia show similar frequencies of the ABO Rh 
group. For instance, a study that was conducted in the Eastern region found that the O blood group is the most prevalent, 
followed by A, B and AB respectively. Moreover, Rh-positive blood donors were more prevalent than Rh-negative 
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blood.5 Furthermore, several studies conducted in the Al-Jouf, Hail, Najran and Jazan provinces, showed similar 
patterns of ABO Rh distribution [Eweidah et al 20116 and Abdullah et al 20107]. Such studies may provide an idea 
about different hematological conditions, such as hemolytic disease of the fetus and newborn (HDFN). Blood groups are 
known to have some association with several clinical conditions, such as urinary tract infection and diabetes [Babiker 
Mohammed 20138, Sinha et al 20159]. The familiarity of the frequencies of ABO and Rh blood groups in the residents 
of a given regional area is essential for proper operative management at local hospitals and blood banks. Such a study 
may contribute to the effective management of a blood bank’s inventory and provide safe and reliable blood transfusion 
services. Thus, this study purposely focused on the population of the Bisha Province in the Asir region.

Objective
This study aimed to screen and determine the frequencies of the occurrence of ABO and Rh blood groups among 
residents of the northern Asir region in Saudi Arabia. This information will provide an idea about the distribution of 
particular blood groups in the area. This study included many donors from both the urban and rural populations of the 
province.

Methodology
A cross-sectional study was conducted using blood samples collected from blood donors who belong to different ethnic 
groups.

The Saudi Ministry of Health’s (MOH) criteria for blood donation was followed in this study.10 As per the MOH 
criteria, donors were between 18 and 65 years old (male and female) and weighed above 50 kg. The donors met the 
minimum hemoglobin concentration required for both genders (between 14 and 17 g/dl for males and 12–14 g/dl for 
females) with normal vital signs, and they were at the blood bank for various reasons. Blood collection from the donors 
followed a clinical examination that determined their physical wellbeing. Samples were collected over a period of 1 year, 
from January 1, 2020, to December 31, 2020.

All volunteers donated blood of their own free will and after fulfilling the ethical criteria of the study. All donors 
provided informed written consent to participate in this study. The study was conducted under the tenets of the 
Declaration of Helsinki. The Institution Review Board of the University of Bisha approved the study protocols. Blood 
typing and collection from fit, voluntary donors was performed at the blood bank of the King Abdullah Hospital. The 
hospital is located in Bisha city, which is an important educational and urban center for the population of the northern 
Asir region in Saudi Arabia. The city is located in the southern part of Saudi Arabia at altitude of 610 meters above sea 
level.11 The ABO and Rh statuses of 4167 samples were analyzed by forward blood grouping using commercially 
acquired anti-A, anti-B and anti-D antisera (Beckman Coulter Inc. Clones; Anti-A 9113D10, Anti-B 9621A8, Anti-D 
P3X61 + P3X21223B10 +P3X290 + P3X35). Agglutination reactions were observed after mixing the blood and 
antibodies on the slides, and the results were recorded.

The final ABO and Rh blood groups for each sample were determined based on the presence or absence of 
agglutination. Using the Microsoft Excel 2019 (Office 17) software, the data on the frequency of ABO and Rh-D 
blood groups were reported in simple percentages.

Results
In this study, which includes 4167 Saudi and non-Saudi voluntary blood donors, the majority of blood donors within the 
age range of 18–65 years were male (4058), while (109) were female. The most prominent blood group was O (45.90%), 
followed by A (27.40%), B (21.71%) and AB (5%) (Table 1).

The most prominent Rh factor among the donors in this study was Rh positive (89.12%) followed by Rh negative 
(10.87%) (Table 2).

Upon complete ABO and Rh factor analysis for all donors, it was noted that the blood group O+ was the most 
prevalent blood type (38.68%), followed by types A+ (24.81%), B+ (20.90%), O- (7.22%), AB+ (4.72%), A- (2.59%), B- 
(0.81%) and AB- (0.23%) (Table 3).
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Discussion
The current study determined the distribution of ABO and Rh types in the northern Asir region. The vast majority of the 
participants were male, which is consistent with similar studies in other parts of the Arabian Peninsula.12 The reason 
behind the low number of female participants according to,13 was an inability to reach the blood donation centers and 
a fear of anemia, according to Al-Johar et al.14 The most prominent hurdle preventing them from donating was the 
difficulty of reaching the blood bank, as they could not drive cars or use public transport alone.15,16 Due to the infrequent 
donations from females, the ABO/Rh distribution might not be an accurate assessment of the true frequency.

Knowing the ABO-Rh D frequency in a given population helps to predict the prevalence of ABO and Rh 
HDFN.4,17,18 Moreover, the essential interaction among blood groups, organ transplantation and transfusion therapy 
make identifying the patient’s blood type one of the vital sources of information in any clinical patient’s report.19

The heterozygosity of blood types is attributed to the pattern of the ABO group and Rh mode of inheritance. A and 
B alleles are inherited in an autosomal codominant fashion, whereas the O allele is autosomal recessive. On the other 
hand, the Rh factor is inherited through autosomal dominant pattern.3,20

There is a well-known correlation between ABO and some diseases such as cancer, hematologic disorders, cardiovascular 
diseases and malaria, but there are also many factors that affect the outcome of the disease.21–24 Furthermore, several studies 
have linked blood groups to certain clinical conditions, such as stomach cancer,25 and infectious diseases, such as COVID- 
19, HBSAg, HCV, HIV and syphilis. For example, in patients who are suffering from stomach cancer, the prevalence of 
blood group A was greater than that of blood group O.26 Most recently, a relationship between COVID-19 and blood groups 
has been established. The number of COVID-19 patients with blood group A was significantly higher than patients with other 
blood groups. On the other hand, the number of COVID-19 patients with blood group O was much lower than that of other 

Table 1 Frequency and Distribution of the ABO System

N O A B AB

Total 4167 1913 (45.90%) 1142 (27.40%) 905 (21.71%) 207 (5%)

Table 2 Frequency and Distribution of Rh Factor

Rh+ Rh-

Total 3714 (89.12%) 453 (10.87)

Table 3 Distribution of ABO System and Rh Factor

Blood Type and Rh N Percentage

A+ 1034 24.81%

A - 108 2.59%

B+ 871 20.90%

B- 34 0.81%

AB+ 197 4.72%

AB- 10 0.23%

O+ 1612 38.68%

O- 301 7.22%

Total 4167 99.96%
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individuals. This finding suggests that individuals with the blood group A are at higher risk of COVID-19 infection and more 
severe clinical symptoms than individuals with the blood group O.27 Among blood donors, a study that analyzed the 
association of blood groups to HBsAg has described the blood group O as the most prevalent blood group associated with 
HBsAg, followed by the blood groups B, AB and A.28 Another study that was conducted in Northern India has found that 
HBsAg is highly associated with individuals with the B blood group but is less prevalent in AB blood group donors. 
However, it has been concluded that ABO blood groups are not statistically associated with HBsAg positivity among their 
cohort.29 A recent study in Pakistan found that Individuals with the blood group O and Rh-negative factor had a strong 
association with HCV viremia compared to other blood types.30 Interestingly, patients with β- Thalassemia demonstrated 
a higher association between A and B blood types while those with O blood groups appeared to have less vulnerability to the 
virus. Moreover, HCV was more prevalent in patients with the Rh D positive factor. Furthermore, a higher correlation 
between the blood group O and HIV infection was described by Sayal et al (1996).31 However, participants with the blood 
group B demonstrated a lower prevalence of HIV in the same study. A more recent study32 also described a higher incidence 
of HIV infection among O blood group donors compared to other blood types. On the other hand,33 Mohammadali et al 
(2014) failed to establish a significant association between syphilis infection and blood groups, however, a high prevalence of 
syphilis was noted among Rh D positive participants. Another study failed to link blood groups to obesity.34 An earlier study 
that was conducted in the eastern region of Saudi Arabia estimated the frequency of ABO blood groups and its findings relate 
to the results of the present study.5 The O blood group was determined to be the most prominent blood group in the current 
study (45%) and in the eastern region at large (51%). In both studies, the blood group A was the second most common blood 
type (27% and 26.5% in this study and the eastern region, respectively). Similarly, the B blood group was the third most 
common in both regions (21% and 18%, respectively). AB was the least dominant blood group in the eastern region (4%) and 
the northern Asir region (5%). Individuals who were rhesus negative in the eastern region accounted for only 8%, whereas 
Rh positive blood donors accounted for 92%. This finding is consistent with the findings in this study.

A study that described the allele frequency at the ABO locus in Middle Eastern countries has shown a high 
frequency of the blood group A in the northern region of the Arabian Peninsula, whereas the frequency of the same 
blood group was lower in the southern part and at a minimum in the central region of Saudi Arabia. In the northeastern 
part of the Arabian Peninsula, the blood group B was the most prevalent blood type. A high frequency of the blood 
group O was noted in the southwestern Arabian Peninsula, which is in general agreement with the findings in the 
current study. Nevertheless, the O blood group is considerably less frequent in the northeastern part of the region of 
interest.12

Several studies have found that the B blood group is the most prominent in central and western Africa, whereas O is the most 
common blood group in southern and eastern Africa.27 According to one study, the blood group B is the most common in Nepal. 
The most common blood group in the United Kingdom is O, and the least common is AB.27 Another study in Morocco showed 
a different ABO Rh frequency from this study.35 Benahadi et al (2013) have found the A blood group to be the most prominent, 
followed by B, AB and O at 32.86%, 15.80%, 4.53% and 46.80%, respectively. Similar to the findings in the current study, the 
Rh-negative factor was less prevalent (0.09%) than the Rh-positive factor (91.00%) among the participants. In disagreement with 
the findings in the current study, in Greece,36 found that the blood group A was the most prevalent (36.11%), followed by 
O (35.13%), B (15.53%) and AB (4.64%). However, most of the donors were Rh-positive (91.41%), while the Rh-negative factor 
was less common (8.59%) among the participants, which is in agreement with the current study. These geographical differences 
can be interpreted using factors such as genetic mapping, ethnic background and migration frequency of a given population.

The findings of this study define the frequency of blood groups in the kingdoms north of the southwest regions. This 
area of the kingdom is not known to have a prevalence of diseases that are related to the blood, such as thalassemia and 
sickle cell anemia.25,37

Furthermore, this study had grouped the donors based on their gender because some studies have indicated that the 
variation in blood group inheritance between men and women could be attributed to some sex determining genes 
alongside the mode of inheritance of ABO-Rh genes.38–40
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Conclusion
The current study provides a better understanding of the ABO and Rh distribution among the residents of the northern 
Asir region, Saudi Arabia. This study identified the O+ blood group to be the most prevalent and AB- to be the least so in 
the studied area. The findings of this study contribute to the improvement of resource management and efficient health 
planning. Given the recognized connection between certain clinical conditions and blood groups, such studies could be 
helpful in the prediction of disease prognosis in certain geographical regions.

Limitations of the Study
Overall, since this study was conducted during the COVID-19 pandemic, the participants experienced some difficulties in 
reaching the collection site to donate blood. The other limitation of this study is the limited number of female participants 
in comparison to male donors.
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