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Abstract:

Background: Red blood cells (RBCs) or erythrocytes are differentiated from each other based on their surface
antigen structures. It was Karl Landsteiner who first discovered the ABO blood group (BG) system in 1900
and rhesus (Rh) BG later, however, the ABO and Rh BG system have fundamental importance in blood
transfusions. Therefore, a suitable cross-matching test between the intended donor and the patient is highly
recommended and is a part of routine clinical analysis. Methods: The data was obtained from data records of
Alyameny laboratory files in Alexandria city, Egypt, the Blood groups and Rh results for 5928 patients were
collected from data records in 19 years (2002- 2020), in Al-Raml district the residence of this district coming
from most Egyptian governorates from Alexandria to Aswan, so this study near to be about Prevalence of
ABO and Rh blood groups in Egypt with limitation in the number of participants is only 5928.

Results: This study showed that blood group A had the highest frequency (32.4%), and the frequency of O,
B, and AB blood groups was 31.8%, 25.3%, and 10.5%, respectively. This study reported that the frequency
of Rh-positive is higher than Rh-negative in all blood groups. In blood group A, Rh-positive is 89.8%; in blood
group O, Rh-positive is 89.4%; in blood group B, Rh-positive is 89.9%; in blood group AB, Rh-positive is
91.7%. In conclusion: In this study, the prevalence of blood group A> O> B>AB.
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Introduction:

Red blood cells (RBCs) or erythrocytes are
differentiated from each other on the basis of their
surface antigen structures. It was Karl Landsteiner
who first discovered (1) the ABO blood group (BG)
system in 1900 and rhesus (Rh) BG later (2). Blood
group typing is the process of testing red blood cells
to determine which antigens are present and which
are absent. It is standard practice to test for A, B, and
D (Rh) antigens and to perform tests for other
antigens in selected cases (3). Blood transfusion
requires a mandatory crossmatch test to examine the

compatibility between donor and recipient blood

groups. Generally, in all crossmatch tests, a specific
chemical reaction of antibodies with erythrocyte

antigens is carried out to monitor agglutination (4).

However, the ABO and Rh BG system has
fundamental importance in transfusions. In clinical
laboratories, it is standard procedure to test BGs A
(containing only A antigens), B (containing only B
antigens), AB (having both A- and B antigens), O
(neither A nor B antigens) and Rh (giving
information about the presence or absence of Rh

antigens). However, unexpected antigens could be
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present in some individuals that may not have

particular RBC antigens (4).

For successful and safe blood transfusion, it is
important to know about the compatibility of donor
BGs, i.e., ABO and Rh. An

incompatible or mismatched transfusion would

and recipient

make blood clump or agglutinate, which could lead
sudden death.

Therefore, a suitable cross-matching test between

to serious consequences and
the intended donor and the patient is highly
recommended and is a part of routine clinical

analysis (5).

For Rh D negative mothers, prophylaxis with Rh-Ig
effectively mitigates the risk of immunization and
production of anti-D. Postnatal immunoprophylaxis
is given based on the RhD blood type of the
newborn, whereas the antenatal dose is routinely
administered to all RhD negative women as the fetal
blood type is not known. However, it is now routine
practice in several European countries to use
noninvasive testing of cell-free fetal DNA in
maternal plasma to determine fetal RhD type and
avoid unnecessary administration of antenatal Rh-IG
to the ~38% to 40% of women who carry an RhD

negative fetus (6).

Red blood cell antigens, which are the basis of blood
grouping, consist of proteins and carbohydrates
attached to lipids or proteins. There are more than
100 blood group systems involving over 500
antigens in which ABO is the most studied group in
the human population (7).

This study aims to determine the distribution of

blood groups and the rhesus factor in Alexandria

City, Egypt.
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Materials and methods:

The data was obtained from data records of
Alyameny laboratory files in Alexandria city, Egypt,
the Blood groups and Rh results for 5928 patients
were collected from data records in 19 years (2002-
2020), in Al-Raml district the residence of this
district coming from most Egyptian governorates
from Alexandria to Aswan, so this study near to be
about Prevalence of ABO and Rh blood groups in
Egypt with limitation in the number of participants
is only 5928.

Statistical Analysis:

The data of 5928 patients ABO and Rh blood groups
was collected in Excel sheet to calculate the total
number of each blood group and calculated the
percentage of prevalence for each blood group and
Rh factor

Results:

The data was collected from Alyameny laboratory
file records for 5928 patients in 19 years (2002-
2020), ABO and Rh blood groups

This study showed that blood group A had the
highest frequency (32.4%), and the frequency of O,
B, and AB blood groups was 31.8%, 25.3%, and
10.5%, respectively, as shown in Table 1 and Figure
1.

This study reported that the frequency of Rh-positive
is higher than Rh-negative in all blood groups. In
blood group A, Rh-positive is 89.8%; in blood group
O, Rh-positive is 89.4%; in blood group B, Rh-
positive is 89.9%; in blood group AB, Rh-positive is
91.7%, as shown in Figure 2.
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Table 1: Distribution of ABO and Rh blood groups

10

00%
.00%
25.30%
.00%
.00%
.00%
.00%
.00%
.00%
A 0] B

Blood Males Females Males + Total Percentage%
Group Females
A +ve 988 736 1724 (89.8%) 1920
A -ve 124 72 196 (10.2%) A 32.4%
O +ve 980 704 1684 (89.4%) 1884 .
O -ve 92 108 200 (10.6%) o) 31.8%
B +ve 808 540 1348 (89.9%) 1500
B -ve 84 68 152 (10.1%) B 25.3%
AB +ve 344 228 572 (91.7%) 624
AB -ve 16 36 52 (8.3%) AB 10.5%
Total 5928 100%
Blood Grouping
o 32.40% 31.80%
30
25
20
15

10.50%

AB

Figure 1: Distribution of ABO and Rh blood groups
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Figure 2: Distribution of Rh-positive and Rh-negative in all blood groups

Discussion:

The distribution of blood groups varies regionally
and ethnically and there have been many studies on
the distribution of ABO and Rh blood groups in

different geographical, ethnic and socioeconomic

groups (9).

This study showed that blood group A had the
highest frequency (32.4%), and the frequency of O,
B, and AB blood groups was 31.8%, 25.3%, and
10.5%, respectively.

comparable with our findings. In a population-based
study from China, the most prevalent blood group
was A, followed by O, B and AB, and the frequency
of ABO and Rh blood groups was significantly
different among the ethnic groups in that study (10).

Some studies in Europe reported the same
distribution of blood group types as this study, in
which blood group A had the highest frequency
followed by blood group O, B, and AB, for example
a study in Bulgaria reported blood group A
(39.96%), O (35.80%), B (16.84%), AB (7.60%)
(11), a study in Greece reported blood group A

(48.19%), O (34.21 %), B (12.04 %), AB (5.56%)

(11), a study in Cyprus reported blood group A
(44.22 %), O (32.45 %), B (13.80%), AB (9.53%)
(12).

In 2 studies carried out in Pakistan and India, the
most common blood group was B, followed by O, A,
and AB (13,14). In a study conducted in Saudi
Arabia, the most prevalent blood group was O,
followed by A, B, and AB (15),

The results of this and previous studies also showed
that AB was the least prevalent blood group,
indicating that the gene segregation for the ABO
system follows a similar a distribution pattern in

various ethnic groups, with certain exceptions (9).

This study reported that the frequency of Rh-positive
is higher than Rh-negative in all blood groups. In
blood group A, Rh-positive is 89.8%; in blood group
O, Rh-positive is 89.4%; in blood group B, Rh-
positive is 89.9%; in blood group AB, Rh-positive is
91.7%,

The frequency of Rh-positive blood in other parts of
the world was also higher than the Rh-negative

blood group, as observed in the current study
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(13,8,15). The Rh blood system distribution has

remained constant over time.
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