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Abstract

ABO and Rh Blood Group Distribution in Istanbul Province
(Turkey)

Zeyneb irem Yiiksel Salduz', Giiven Cetin?, Cumali Karatoprak?, Aclan Ozder®, Mesut Bilging*, ilhami Giiltepe3,
Omer Giil'

Objective: An understanding of the distribution of blood groups in a city is useful for individuals in need. In this study, we aimed to determine the dis-
tribution rates of ABO and Rh blood groups in Istanbul Province.

Methods: This retrospective study was conducted by investigating the records of 6041 healthy blood donors who visited the Bezmialem Vakif University
Faculty of Medicine, Blood Bank, between 1st January, 2011 and 31 December, 2013. ABO and Rh blood groups were examined by lam agglutination,
micro plate agglutination, or gel centrifugation methods.

Results: In this study, the frequency of the blood groups A, O, B, and AB were found to be 43.44%, 33.02%, 15%, and 8.54%, respectively. Rh (+) positiv-
ity was determined in 5192 cases (85.95%) and Rh (-) negativity was determined in 849 cases (14.05%). The frequency of intra-group Rh was found to be
87.84% of Rh (+) and 12.16% of Rh (-) in blood group A, 87.52% of Rh (+) and 14.48% of Rh (-) in blood group 0, 82.12% of Rh (+) and 17.88% of Rh (-) in
blood group B, and 76.94% of Rh (+) and 23.06% of Rh (-) in blood group AB. A majority of the blood donors were males (92.42%), and 69.28% were in
the age group of 25-44 years.

Conclusion: ABO and Rh blood group distribution rates in our region were similar to the general rates in Turkey. There was a positive correlation between
the frequency of ABO blood group type and Rh positivity rate in each group. We believe that the present study will contribute to the literature with respect
to the database of blood groups.
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Introduction

Blood groups are classified into different groups according to the antigens on the surface of eryth-
rocytes (1). The International Society for Blood Transfusion (ISBT) Working Committee catalogue
currently lists 339 blood group antigens, of which 297 are clustered within 33 blood group systems
(2). The milestone in the modern medical practice of blood transfusion is the identification of
blood groups as A, B, and O by Karl Landsteiner in 1901. One year later, the fourth group AB, in
which both antigens are present on red blood cells and neither anti-A nor anti-B antibodies are
present in serum, was described by Sturli and von Decastelo (3). The histo-blood group ABO that
is the major human alloantigen system involves three carbohydrate antigens (4). Antigens of this
system are present on the surface of erythrocytes, platelets, and various human tissues includ-
ing vascular, intestinal, cervical, and glandular mammary epithelial cells; these antigens are also
soluble in plasma, saliva, milk, urine, and feces. Additionally, serum contains antibodies to anti-
gens that are not on the surface of erythrocytes. Therefore, ABO system plays the most important
role in transfusion and transplantation (5).

Rh blood group system, another important system, is the most polymorphic of all human blood
groups and is composed of at least 45 antigens. The discovery of the Rh factor by Landsteiner and
Alexander Wiener in 1940 provided the pathophysiological basis for erythroblastosis.

The Rh system is clinically important because of its role in the hemolytic diseases of newborns
and in transfusion incompatibility (3).

An understanding of the distribution of blood groups in a city would be helpful for blood bank
employees and individuals in need. There are many studies in Turkey on blood group distribu-
tion. In this study, we aimed to determine the distribution rates of ABO and Rh blood groups in
Istanbul Province and provide new data to the literature.

Methods

This retrospective study was conducted by investigating the records of 6041 healthy blood do-
nors who applied to the Bezmialem Vakif University Faculty of Medicine, Blood Bank, between
1t January, 2011 and 315 December, 2013 after obtaining ethical approval from the ethics com-
mittee of the Bezmialem Vakif University (05.02.2014/25). Written informed consent as “Blood



Table 1. Distribution of ABO and Rh blood groups

A (0]
Rh+ Rh Rh +
Intra-group Rh (%) 87.84 12.16 87.52
Rh (%) 38.16 5.28 28.90
ABO (%) 4344
Rh +/- Ratio 7.22 6.04

donor questionnaire and consent forms” was obtained from the
blood donors. ABO and Rh blood groups were determined by
the lam agglutination method using Blood Grouping Reagent
(Dia-Gast, Loos, France), microplate agglutination method using
Galileo System (Stratec, Frankfurt, Germany), or gel centrifuga-
tion method using IH-1000 Fully Automated System (Diamed,
Cressier, Switzerland).

Statistical analysis

Statistical analyses were performed with descriptive statistics
methods and Pearson’s correlation test using Statistical Package for
Social Sciences (SPSS) 20.0 (IBM, Armonk New York, USA). A prob-
ability value of less than 0.05 was considered to be statistically
significant.

Results

A total of 6041 blood donors were included in our study. As shown
in Table 1, the frequencies of blood groups A, O, B, and AB were
found to be 43.44% (2624), 33.02% (1995), 15% (906), and 8.54%
(516), respectively. In total, 5192 (85.95%) blood donors were found
to be Rh (+) positive and 849 (14.05%) were found to be Rh (-)
negative. The frequency of intra-group Rh was found to be 87.84%
(2305) of Rh (+) and 12.16% (319) of Rh (-) in blood group A, 87.52%
(1746) of Rh (+) and 14.48% (249) of Rh (-) in blood group 0, 82.12%
(744) of Rh (+) and 17.88% (162) of Rh (-) in blood group B, and
76.94% (397) of Rh (+) and 23.06% (119) of Rh (-) in blood group
AB. There was a positive correlation between the frequency of ABO
blood group type and Rh positivity rate in each group (p=0.011).
In table 2, the age of the blood donors are categorized into four
groups; the number of individuals in each group was as follows:
1071 (17.73%) blood donors were in the age group of 18-24 years,
4185 (69.28%) blood donors were in the age group of 2544 years,
783 (12.96) blood donors were in the age group of 45-64 years,
and 2 (0.03%) blood donors were in the age group of over 65 years.
A total of 5583 (92.42%) blood donors were males and 458 (7.58%)
blood donors were females.

Discussion

The inheritance of ABO and Rh blood groups follows the Mende-
lian rules. ABO blood group genes are located on the ninth chro-
mosome and the Rh gene is located on the first chromosome (6).
The frequency of ABO and Rh blood groups vary according to eth-
nic groups (7). The worldwide distribution rates of A, O, B, and
AB blood group were reported to be 41%, 47%, 9%, and 3%, re-
spectively; in the USA, the distribution rates were 37.10%, 46.70%,
12.10%, and 4.10%; in the UK, 41.78%, 46.63%, 8.56%, and 3.04%;
in Greece, 48.19%, 34.21%, 12.04%, and 5.56%; and in Bulgaria,
39.96%, 35.80%, 16.84%, and 7.60%, respectively, (Table 3) (7-9).

In table 4, we gave the distribution of ABO and Rh blood groups
in some regions of Turkey (9-22). When we look at the distribu-
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B AB
Rh- Rh + Rh- Rh + Rh-
14.48 82.12 17.88 76.94 23.06
4.12 12.32 2.68 6.57 1.97
15 8.54
4.59 333

tion of blood groups in Istanbul Province, it is seen that the fre-
quencies of A, 0, B, and AB blood groups were 44.80%, 30.80%,
15.90%, and 8.10%, respectively, by Gul et al. (11) in 2005. The
frequencies obtained in our study were lower than those in the
study by Giil et al. (11) in terms of blood group A and were higher
than that study in terms of blood group O. The differences be-
tween these two studies could be related with the recent increase
in the emigration rate in Istanbul Province. When we look at the
other cities of Turkey, the frequency of blood group A was report-
ed between 36.38% in Sanliurfa and 45.06% in Konya (12, 13). The
distribution rate of blood group A in Eskisehir was found to be
43.52%, which was the rate closest to that found in our results (9).
The frequency of blood group O in Turkey was reported between
30.80% in Istanbul and Van and 44.07% in Rize (11, 14, 15). The
rate closest to that of our study for blood group O was 33.30%
in Denizli and Kayseri (16, 17). The highest rate of blood group
B in Turkey was found to be 21.25% in Sanliurfa and the lowest
rate was found to be 9.26% in Rize (12, 15). In this study, the fre-
quency of blood group B was up to 15.00%, which is closest to the
frequency of 15.45% in Ankara (18). The AB blood group rate was
shown as 9.20% in Van and as 2.60% in Rize, which are the high-
est and lowest rates in the literature of Turkey (14, 15). In a recent
study, the frequency of blood group AB was found to be 8.54% in
Istanbul. For blood group AB, Eskisehir had the closest rate to of
our city with 8.50% (9). The results of our study are similar to the
general rates in Turkey (10).

The rate of Rh positivity was reported to be 85% in Caucasian
population (7). In our study, the percentage of Rh positivity and
negativity were 85.95% and 14.05%, respectively. In terms of Rh
positivity, it was revealed that Eskisehir (86.65%) and Van (86.80%)
had a percentage rate closest to that found in our study (9, 14). In
addition, there was a positive correlation between the frequen-
cy of ABO blood group type and Rh positivity rate in each group
(p=0.011). The frequencies of Rh positivity were the lowest in the
AB blood group (76.94%) and the highest in the A blood group
(87.84%) (Table 1).

In our study, a majority of the blood donors were males (92.42%),
and 69.28% were in the age group of 25-44 years (Table 2). The
reason for this could be that the female individuals in this age
group were not accepted as blood donors because of anemia. It
was also shown that anemia prevalence was higher, particularly
during the fertile period of females depending on the number of
parity and gravity increases (23).

Our limitation is that the study was conducted with a relatively
small number of volunteers. However, we can say that we included
a considerably good number of volunteers in the study by con-
sidering the limitation of the study period and that the study was
conducted at one center.
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Table 2. Distribution of the blood donors according to age
and gender

Age groups (%) Male (%) Female (%) M/F Ratio
18-24 (17.73) 15.88 1.85 8.58
25-44 (69.28) 64.74 4.54 14.26
45-64 (12.96) 11.77 1.19 9.83
>65 (0.03) 0.03 - -
Total 92.42 7.58 12.19

Table 3. Distribution of the ABO blood group in some
countries of the world

Region Reference A (%) 0 (%) B(%) AB (%)
Worldwide 7 41 47 9 3
USA 8 37.10 46.70 12.10 4.10
UK 9 41.78 46.63 8.56 3.04
Greece 9 48.19 34.21 12.04 5.56
Bulgaria 9 39.96 35.80 16.84 7.60

Table 4. Distribution of the ABO and Rh blood groups in some
regions of Turkey

Region Reference A(%) O (%) B (%) AB(%) Rh+ (%) Rh-(%)
Turkey (Total) 10 4284 3267 1646 803 8354 1146
istanbul 1 44.80 30.80 1590 810 8720 12.80
istanbul Our Study 4344 33.02 1500 854 8595 14.05
Sanliurfa 12 3638 3469 2125 768 90.79 9.1

Konya 13 45.06 3221 1563 7.12 8740 12.60
Eskisehir 9 4352 3110 1684 850 86.65 13.35
Van 14 4380 3080 1620 920 86.80 13.20
Rize 15 44.07 4407 926 260 8370 1630
Denizli 16 42,60 3330 1680 740 8990 10.10
Kayseri 17 44.00 3330 1620 650 8820 11.80
Ankara 18 4462 3224 1545 7.69 8813 1187
Yozgat 19 4430 3170 1590 810 88.00 12.00
Gaziantep 20 40.01 35.09 1810 680 9083 9.17

Malatya 21 3932 4128 1336 6.04 89.00 11.00
Diyarbakir 22 40.81 33.66 1853 698 89.17 10.82

Conclusion

ABO and Rh blood group distribution rates in Istanbul are similar
to the general rates in Turkey. An understanding of the frequency
of blood groups and high Rh positivity rate in common blood
groups will be helpful to provide suitable blood storage for indi-
viduals in need. We think that the present study will be a valuable
contribution to the literature.
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