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Abstract

Aim  To demonstrate the distribution of ABO, and Rh blood groups in the blood, and blood products donated by volunteered blood donors living
ina city in Turkey. (Sakarya Med ) 2018, 8(4):753-758 )

Material and  Data of blood, and blood products donated by 13116 volunteered blood donors who admitted to our hospital between January 2009, and
Methods ~ September 2013 were retrospectively analyzed. Blood typing was performed with EDTA-added blood samples using tube agglutination
method, and gel card agglutination techniques in an automated blood grouping device.

Results ~ According to our results distribution of blood groups among our study participants was as follows:0 Rh(+) 30.2%; 0 Rh(-) 5.6%; A Rh(+)
, 38.1%; A Rh(-), 6.2%; B Rh(+),10.5%; B Rh(-), 2.1%; AB Rh(+), 6.2%, and AB Rh(-), 1.3% . In our study blood typing results without
considering Rh factor were detected in respective percentages of patients were as follows: A ,44.3%; 0, 35.7%; B, 12.5%, and AB, 7.5%.
Rates of Rh (+) (84.9%), and Rh (-) (15.1%) were also calculated as indicated.

Conclusion ~ Generally, in compliance with data in Turkey, in our study blood group A had a markedly higher while rates of blood groups B, and AB
had the lowest incidence rates. We think that this study will contribute to the establishment of databank of Distribution of Blood Groups
in Turkey.
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Amag¢  Tirkiye'de bir ilde yasayan goniilli kan bagiscilar tarafindan bagislanan kan ve kan driinleri ile ABO ve Rh kan gruplarinin dagilimini goster-
mek. ( Sakarya Tip Dergisi 2018, 8(4):753-758 ).

Geregve  Ocak 2009 ve Eylul 2013 tarihleri arasinda hastanemize basvuran 13116 gonillii kan bagiscisi tarafindan bagislanan kan ve kan trinleri
Yontem  verileri retrospektif olarak incelendi. Kan gruplari, EDTA katkil kan 6rnekleri ile tiip aglitinasyon yontemi ve jel kart aglitinasyon teknikleri
kullanilarak otomatik olarak gerceklestirildi.

Bulgular  Sonuglarimiza gore calisma grubumuzdaki kan gruplarinin dagilimi su sekildedir: 0 Rh (+) % 30.2; 0 Rh () % 5.6; ARh (+) % 38.1; ARh ()
% 6.2; BRh (+) % 10.5; B Rh (-) % 2.1; AB Rh (+) % 6.2 ve AB Rh (-) % 1.3. Calismamizda, Rh faktori gbz dniine alinmadan, kan faktdri
sonuglari g6z 6niine alindiginda hastalarin asagidaki yizdelerde oldugu tespit edilmistir: A, % 44.3; 0, % 35.7; B, % 12.5 ve AB, % 7.5. Rh
(+) (% 84.9) ve Rh () (% 15.1) oranlani da belirtildigi gibi hesaplandi.

Sonug  Genel olarak, ilkemizdeki verilerle karsilastinldiginda caismamizda A kan grubu belirgin olarak daha yiiksek iken, B ve AB gruplari en diisiik
insidans oranlarina sahipti. Bu calismanin Turkiye'de Kan Gruplari Dagilimi Veritabani’nin olusturulmasina katki saglayacagini dissiiniiyoruz.
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Introduction

The preliminary studies concerning blood groups were started by Landois in the year 1875." In
the year 1937, Landsteiner and Wiener, experimented with serum of a rabbit immunized with eryt-
hrocytes of a Macacus rhesus monkey, and discovered Rh factor that agglutinated erythrocytes of
85% of Caucasian population.” Antigens of this system with carbohydrate structure are also found
on the surface of vascular epithelial cells, intestinal, cervical, and mammary gland epithelial cells,
apart from erythrocytes. Presently, a total of 30 blood group systems have been determined by
International Society of Blood Transfusion.?

Clinically two important blood group systems namely ABO, and Rh systems are being used. Ac-
cording to ABO group system, blood groups are divided into A, B, AB, and 0 groups. In the trans-
fusion practice, important blood group antigens other than ABO group are formed by Rh (Rhesus)
system. The strongest antigen of Rh system having a protein structure is antigen D. Generally,
rates of Rh D positivity changes between 85 and 90 %. Distribution of ABO and Rh demonstrates
differences between countries, and regions.® Determination of blood groups among different gro-
ups of population is important in patient care, and blood transfusion.

Nowadays, every blood center, routinely analyzes ABO, and Rh systems before transfusion as
a compatibility panel. In this study our aim was to demonstrate the distribution of ABO, and Rh
blood groups in the blood, and blood products donated by volunteered blood donors living in
Sakarya Province in Turkey. Besides, this study was performed with the thought of making contri-
bution to the creation of a database for blood groups.

Materials and Methods

Study design: The approval of the local institutional review board was provided before this desc-
riptive study (050.01.04/55). Data of blood, and blood products donated by 13116 volunteered
blood donors who presented to Sakarya University between January 2009, and September 2013
were retrospectively analyzed.

Blood typing was performed with EDTA-added blood samples using tube agglutination method,
and gel card agglutination techniques in an automated blood grouping device.

The data for the study was presented using descriptive statistics

Results

Distribution of blood, and blood products prepared in our center among blood groups within
years is shown in Table 1. According to our results distribution of blood groups among our study
participants was as follows: 0 Rh(+) 30.2%; 0 Rh(-) 5.6%; A Rh(+) , 38.1%; A Rh(-), 6.2%; B
Rh(+),10.5%; B Rh(-), 2.1%; AB Rh(+), 6.2%, and AB Rh(-), 1.3% . In our study blood typing
results without considering Rh factor were detected in respective percentages of patients were as
follows: A ,44.3%; 0, 35.7%; B, 12.5%, and AB, 7.5%. Rates of Rh (+) (84.9%), and Rh (-) (15.1%)
were also calculated as indicated.

The results of various relevant studies performed in our country, and in the world are shown in
Table 2 and Table 3, respectively.®-2.




Table 1. Distribution of blood, and blood products processed in our center according to blood groups
between the years 2009, and 2012.
Years
2009 2010 20M 2012 Tota
ARh+ 1484 2142 989 376 4991 (38.1%) 5303
Sakarya Med ]
ARh - 240 328 138 106 | 812 (6.2%) (44.3%) 2018;8(4):753-758
B Rh + 404 677 253 38 1372 (10.5%) 1643 /Ay
BRh- 72 85 85 29 | 271 21%) (12.5%) Blood GibUeaglgions of Donors/
AB Rh + 199 381 158 69 807 (6.2%)
974 (7.5%)

AB Rh - 51 53 43 20 167 (1.3%)
ORh+ 1254 1851 637 222 3964 (30.2%) 4696
ORh- 21 264 160 97 | 732 (5.6%) (35.7%)
Total 3915 5781 2463 957 13116
Table 2. Distribution of blood groups 0, A, B, AB and Rh in Turkey (%).

(6] A B AB Rh+ Rh-
Ankara® 32.24 44.62 15.45 7.69 88.13 11.87
Denizli 7 33.30 42.6 16.8 74 89.9 10.1
Diyarbakir? 33.7 40.8 18.5 7 89.2 10.8
Edirne® 30.93 46.55 15.99 6.53 87.79 12.21
Eskisehir'® 311 41.91 16.85 8.5 86.65 13.31
Gaziantep™ 35.09 40.01 18.1 6.09 90.83 9.17
Kayseri'? 333 44 16.2 6.5 88.2 1.8
Kirklareli® 33.05 44.99 15.04 6.92 87.6 12.4
Konya' 32.21 45.06 16.63 7.69 87.4 12.6
istanbul™ 30.80 44.80 15.90 8.10 87.2 12.8
Malatya' 37.23 41.21 14.99 6.56 89.3 10.7
Sanliurfa'® 34.7 36.4 213 7.7 90.8 9.2
Tekirdag® 31.73 44.85 15.49 7.93 87.83 1217
Rize? 44.07 44.07 9.26 2.6 83.7 16.3
Van13 30.65 45.05 16.14 8.16 90.4 8.6
Anatolia* 33.01 43.31 15.90 7.54
Eastern Anatolia™ 32.25 42.25 17.23 797 88.36 11.64
Southeastern Anatolia "¢ 35.08 38.42 18.30 8.2 91.97 8.21
Turkey?® 32.67 42.84 16.46 8.03 88.54 11.46
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Table 3. Distribution of blood groups 0, A, B, AB and Rh in some countries (%).
6} A B AB Rh+ Rh-
USA - caucasians® 45.0 36.90 13,0 5.1
USA - black race? 49.30 37.2 20.0 3.5
Germany?' 41 41 " 5 85 15
Bulgaria® 35.80 39.97 16.84 7.6
India?? 32.37 21.91 36.51 9.19 94
England® 46.63 41.78 8.56 3.04 83 17
Iran?* 35 33 23 9
Iraq? 36 30 26 8
North Cyprus?® 32.45 44.22 13.80 6.09
South Cyprus?' 35.36 46.36 12.25 6.05
Nigeria?® 53.3 25.3 16.7 2.7 94 6
Pakistan® 35 23 33 8
Sauid Arabiaa3® 56.3 334 26 3.8 91 9
Turkey™ 32.67 42.84 16.46 8.03
Yugoslavia’ 33.48 42.81 17.07 6.63
Greece®! 35.80 39.97 16.84 7.6
World32 47.0 41.0 9.0 3.0

Discussion

In this study our aim was to demonstrate the distribution of AOB, and Rh group blood, and blood
products donated by volunteered blood donors in Sakarya Province Turkey. According to our
findings the most frequently encountered blood groups in order of decreasing frequency were as
follows: A Rh(+), 0 Rh(+), B Rh(+), AB Rh(+), A Rh(-), 0 Rh(-), B Rh(-), and AB Rh(-) . In our study,
groups A (44.3%), 0 (35.7%), B (12.5%), AB (7.5%) were detected in respective percentages of
study participants.

Identification of ABO blood group antigens in the year 1901, is the most important advancement
for safe blood transfusion procedures.! At the time being, hereditary transmission mechanism of
ABO (on chromosome 9), and Rh (on chromosome 1) genes are best known among other human
genes. Blood groups carry utmost importance both in clinical, and transfusion medicine Blood
groups, and various blood factors in the population in question should be known so as to perform
compatible blood transfusions, and tissue transplantations, and to demonstrate the relationships
between blood groups, and various diseases. In our study, similar to the distribution of blood
groups in Turkey, blood group A was the most prevalent blood group, followed by blood group
O. Overall Turkey incidence rates of blood groups A, and O were reported as 36.02 - 45.06%,
and 30.7 - 44.07%, respectively. For the Sakarya Province the corresponding rates are 44.3,
and 35.7%, respectively. Blood group B is seen in 9.26 - 21.03 % of the Turkish population. "For
Sakarya Province the corresponding rate is 12.5%. The incidence of blood group AB for Turkey
in general ranges between 6.09, and 8.5%, for Sakarya Province its incidence was determined as




7.5 percent. Rh+, and Rh- blood groups are seen in 83.7 - 91.97 %, and 8.21 - 13.31% of the Tur-
kish population, respectively. The corresponding rates for Sakarya Province are 84.9, and 15.1%.
Results of our study, and results of previous studies performed in various regions of our country
were mostly comparable.

Overall our country distribution of blood groups of A, O, B, AB, and Rh+ were detected as 42.84,
32.67,16.46, and 8.03, and 88.54 %, respectively.* Kizilay (Red Crescent) blood bank reported
incidence rates of blood groups in the year 2012 based on blood, and blood products donated by
donors as follows: A, 42%; 0, 34%; B, 17%; AB, 7 %, Rh (+), 88%, and, Rh(-), 12%.5

Based on the analysis of regional distribution of blood groups all over Turkey, blood groups O,
and A had the highest incidence in Rize, and their lowest incidence was seen in Tekirdag, Edirne,
and Istanbul. Distribution of blood group A in Sanlurfa region was much below the average rate
determined for Turkey in general, while blood group B in Sanliurfa region was detected at a hig-
her than the average incidence of Turkey."® In the regions of Western Turkey, blood group A is
more frequently seen, while in the Southeast Anatolia its incidence decreases. According to these
results regional differences in the distribution of blood groups in Turkey are seen. This condition
may be due to immigrations, ethnic structure of these regions, and geographical characteristics.'*
Though distribution of blood groups vary slightly between regions of our country, ABO, and Rh
blood group profiles demonstrate great differences due to ethnic, and racial diversities between
countries. For example, blood group B is very prevalent in the population of India, and Lao, while
blood groups O, and A are more widespread in Europe, America, and Southeast Asia.?*2* Nearly
85%, and 15% of white people are Rh(+), and Rh(-), respectively. Rh (+) is seen in 95% of Indians,
and Black population of USA, while it is observed in 100% of African black population.3°3?
Limitation of our study include the retrospective design and relatively small number of our series.
Due to these restrictions, associations should be interpreted with caution.

Conclusion

In conclusion, this study conveys importance in that any other study in the literature has not stu-
died the distribution of ABO, and Rh blood groups in Sakarya Province of Turkey. Generally, in
compliance with data in Turkey, in our study blood group A had a markedly higher while rates of
blood groups B, and AB had the lowest incidence rates. We think that this study will contribute to
the establishment of databank of Distribution of Blood Groups in Turkey.
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