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SUMMARY

Obijective: Blood group is a classification of human blood based on the antigenic types on the
surface of red blood cells (erythrocytes). ABO and Rh blood group systems are widely used in our
country and in the world. We aim to determine distribution of the ABO and Rh blood groups in
our region using the results of blood group tests studied by the blood/transfusion center of
Cumhuriyet University Hospital in our study.

Method: The blood groups of 99.207 subjects were examined based on data obtained
blood/transfusion center admitted to the in our hospital between January 2009 and December 2013
in a five-year period as retrospectively. The blood groups was determined using tube agglutination
method, microcolon method and microplate automatic blood group method in EDTA-containing
blood samples and the weak D was studied in subjects with Rh factor negative. Subjects are
evaluated only once for blood group during the study period. Repeated examples belong to the
same individuals were excluded from the study.

Results: The rates of the blood groups were determined as 43.8% A, 31.8% O, 16.4% B and 8.0%
AB according to the results of our region in the study period. In addition, 87% of subjects was Rh
positive and 13% was Rh negative. Most common blood group was A Rh positive (37.9%) while
the least common type was AB Rh negative (1%) in our region.

Conclusion: Blood is vital for the human body. Blood groups may vary between regions.
Therefore, regional data must be determined and to be updated with specific time intervals.
Distribution of blood groups in our blood/transfusion center is compatible with distribution of
blood groups in Turkey. In addition, statistics of blood group distribution should be reviewed and
critical level of blood group stock should be determined by the authorites of blood/transfusion
center.
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INTRODUCTION

Blood has been mysterious and
mesmerizing for humans since ancient
times*. According to the Roman and
Greek sources, it was used for the
treatment of epilepsy for the first time in
160-200 A.D. Inb al-Nafis defined the
microcirculation in 1260, the blood
circulation was discovered and the earliest
known blood transfusion trials were begun
by the English Doctor William Harvey in
1628, and the first transfusion between
people was carried out by James Bundell
in 1818%". As of 1900, firstly the blood
groups (ABOQ) then the Rh factor were
discovered by the Austrian doctor Karl
Landsteiner®*>.

Blood is a biological material, which
circulates in the vessel system, consists of
erythrocyte, leucocyte, thrombocyte cells
and plasma, perfuses the organs, can’t be
obtained artificially and the source of
which is the human®20111517,

Blood groups are the classification systems
that are formed considering the antibodies
within the blood*#**%. The blood group
systems widely used in our country and the
world are ABO and Rh systems. According
to the ABO group system, the blood groups
are classified as A, B, AB and O groups
and to the Rh system, as Rh D Positive (+)
and Rh D Negative (-). Blood groups are
determined as per the antigens on the
surface of erythrocytes and the antibodies
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in the plasma. There are many antigens on
the surface of the erythrocytes. A and B
antigens are stronger. The A group has
type A antigen, the B group has type B
antigen and the AB group has both type A
and B antigens. And there are no antigens

on the surface of the erythrocytes in the O
gr0up1’2‘5‘9’12‘13‘18'21.

The Rh factor is an antigen in the outer cell
membrane of the erythrocytes. It was seen
that the anti-serum, which had been
obtained by the transfusion of the blood
taken from Macacus Rhesus monkeys into
rabbits, agglutinated the human serums.
This antigen was named as the Rh antigen
as dedicated to Rhesus monkeys. The
existence of type D antigen of the Rh
factor in blood is named as Rh positive (+)
and the nonexistence as Rh negative (-)
blood>*8,

Blood can be life-saving for the individuals
who lose blood after accidents, injuries and
operations, patients who receive treatment
for diseases such as hemophilia, leucemia
and aplastic anemia and cancer, and
pregnant women?2*. Blood transfusion is
an indispensable part of medical treatments
16 Determination of the blood groups is the
first stage of the blood transfusion. Again,
determination of the blood groups is very
important in situations such as genetic and
anthropological studies, judicial cases and
Rh incompatibilities. Distribution of the
blood groups may differ with regard to
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different geographical regions®. In our
study, we aimed at determining the
distributions of ABO and Rh blood groups
and making contributions to the literature
in this sense.

MATERIAL AND METHODS

The blood groups of 99207 people, who
applied to the blood/transfusion center of
Cumhuriyet University, Health Services
Application and Research  Hospital
between January 01, 2009 and December
31,2013, were examined retrospectively by
using the data of our center. People, whose
blood groups were determined in our
center within the study period, were
evaluated once and the repeated samples of
the same individuals were excluded from
the study. Blood group assignments were
carried out with the tube agglutination,
microcolon and microplague methods and
the weak D test was applied to the Rh
negative ones. The tube agglutination
method in blood samples with EDTA.

The blood samples were put into the tubes
with anticoagulants. One drop from each
of anti-A, anti-B and anti-D was dripped
into three clean and labeled glass tubes.
One drop was added into each test tube
from the erythrocyte suspension in 2-5%
physiological saline. The tubes were gently
mixed and centrifuged. The agglutination
existence was assessed as positive.

In this method, 5% erythrocyte suspension
was prepared and 10 pl was added into the
board wells (Ortho Clinical Diagnostic,
USA). The evaluations were made through
the implementation of the test as per the
study procedures of the manufacturer.

Cellbind (the Netherlands) test Kits were
used in the Emotype (Italy) device for this
study. The examinations were carried out
as per the study procedures of the
manufacturer.

The Weak D Test

Some erythrocytes carry a D antigen,
which is too weak to be directly agglu-
tinated by many anti-Ds. This weakness of
the D antigen can be defined most clearly
with the indirect antiglobulin test (IAT)
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after the incubation of the test erythrocyte
with the anti-D. This test is based on the
principle of the incubation of test
erythrocytes with the anti-D at the indirect
antiglobulin phase®®. One drop of anti-D
was dripped into a clean tube marked for
this process. One drop of 2-5% erythrocyte
suspension was added on it. The tubes
were slightly mixed and incubated at 37 °C
for 15-30 minutes. The tubes were
centrifuged and checked for whether
agglutination occurred. The tests were
assessed with a control tube. Agglutination
was evaluated as positive in the test tube,
negative in the control tube and the test
result as Rh (D) positive. The samples with
negative test results were washed 3-4 times
with physiological saline. The tubes were
slightly mixed and centrifuged after the
addition of antiglobulin into the test tube
as per the suggestion of the manufacturer.
At the end of the process, the test was
reported as positive in case of the
agglutination existence in the tube and
negative if not so . This study was
conducted by the decision of the Ethics
Committee, Cumhuriyet University.

RESULTS

In our study, the blood groups of 99207
people, who applied to our center, were
separately examined as per the years
between the dates stated, and no important
difference was observed between the years
in terms of blood groups distribution.
According to the five-year average results
that we assessed during our study, A Rh
(+) was determined as 37.9%, A Rh (-) as
5.9%, B Rh (+) as 14.4%, B Rh (-) as
2.0%, AB Rh (+) as 7.0%, AB Rh (-) as
1.0%, 0 Rh (+) as 27.7% and ORh (-) as
4.1%. The distribution of the blood groups
within years is given in Table 1.
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Table 1: Distribution of blood groups by year.
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Blood group 2009 2010 2011 2012 2013 Total
ARh (+) n 6893 8531 8580 8544 4967 | 37.515
% 38.0 38.2 38.3 375 36.4 37.9
ARh(-) % n 1064 1258 1352 1322 814 5.810
% 5.9 5.7 6.0 5.8 6.0 5.9
BRh(+)% n 2583 3131 3079 3377 2118  14.288
% 14.3 14.1 13.8 14.8 15.6 14.4
B Rh (-) % n 369 457 423 507 267 2.023
% 2.0 2.1 1.9 2.2 2.0 2.0
AB Rh (+) n 1157 1529 1622 1546 1100 @ 6.954
% % 6.3 6.9 7.2 6.8 8.0 7.0
ABRh(-)% n 173 263 217 211 166 1.030
% 0.9 1.2 1.0 0.9 1.2 1.0
ORh (+) % n 5160 6292 6223 6289 3582 | 27.546
% 28.4 28.2 27.8 27.6 26.3 27.7
ORh(-) % n 720 833 907 978 603 4.041
% 4.0 3.7 4.0 4.3 4.4 4.1
Total n 18.119 22.294 22403 22.774 13.617 @ 99.207

AB RH(-)
1.0%

B RH(+)
14.4%

Figure 1: Distribution of blood groups in our region between the years 2009-2013.

When the blood groups of 99207 individu-
als, who were included in our study, were
percentally assessed including all the
years, it was seen that the A blood group
had the highest proportion. The distribu-
tion of the blood groups that we obtained
in our region is given in Figure 1.While the
Rh factor was found positive in 87% of the
individuals we examined in our study, it
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was detected as negative in 13% of them.

DISCUSSION

Blood transfusion was included in the
medical application area after the determi-
nation of the blood group antigens and the
invention of blood group compatibility
tests between the receiver and donor'®*’
There are over 600 blood group antigens

Cumhuriyet Medical Journal



that have been serologically identified'®?’.
Blood is a vital liquid in many application
areas like medicine, judiciary and anthro-
pology. The rate of benefitting from the
blood and its products has increased in all
over the world especially together with the
extension of life spans22. It has been
proved with studies that the blood group
distributions can differ from each other in
various countries. It is assumed that the
certain blood group ratios are decreasing
due to the difference in the blood group
distribution, genetic drift, intersocietal
gene flow and the infection observed only
in specific regions'®%,

The A blood group takes place on the top
with 43.8% in our study. According to the
data of the General Directorate of Red
Crescent Blood Services, the blood group
A is placed on the top with 42% consider-
ing the blood group distribution throughout
Turkey®. The A blood group results were
specified between 36-46% in the studies
conducted in our country®3*®_ It is noted
that the A blood group and gene A fre-
guency decreases slowly from the west
towards the east of our country®. Consider-
ing all this information, it is clear that the
results we obtained comply with our coun-
try data. Different ratios are reported for
the blood groups in different regions of the
world as well. It was noted that the A
blood group ratio decreased down to
28.5% in Nepal, a South Asian country,
while it was 37% in the United States of
America®*’. The “0” blood group ranks as
the second group with 31.8% in our study.
Zerin et al.®, Balc1 et al.®, Dilek et al.*,
Giil et al.*2, Kuku et al.*®, Temiz et al.**
and Ozkasap et al.*® provided the following
results for the O blood group, respectively:
34.69%, 33.3%, 30.8%, 30.80%, 37.23%,
33.65% and 44.07%. The “0” blood group
ratio is 34% throughout Turkey®. The “0”
blood group ratio that we found in our
region complies with the other studies
conducted in our country. The “0” blood
group distribution differs between the
regions in Turkey and it is seen that the
“0” blood group distribution increases
towards the west of the country. While the
“0” blood group ratio took place on the top
with 47% in the United States of
America®, this ratio was stated as 41.16%
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in the neighboring country lran®* and as
35.5% in the South Asian country Nepal®'.

The incidence rate of the B blood group
was found as 16.4% in our study. Balc1 et
al.® Dilek et al.®, Giil et al.*?, Kuku et
al®. and Temiz et al. * stated the following
results for the incidence rate of the B blood
group, respectively: 16.8%, 16.2%, 8.90%,
14.9% and 18.53%. It is seen that the data
obtained for the B blood group in our study
are parallel to our Country data. The B
blood group results were noted as 12% in
the United States of America and 9-17% in
Europe®. It is observed that these results
are close to the results we obtained in our
study.

The lowest blood group ratio was detected
as AB in our region. The incidence rate of
the AB blood group was found as 8.0% in
our study. Blood group AB results were
specified between 2.60-9.20% in different
studies conducted in our country 2 3%
This result, which we obtained in our
region, seems similar to the results of the
other studies. The results noted for the
studies abroad are similar to our study
% The Rh blood group positivity was
determined as 87% in our study. Balci et
al. *°, Giil et al*. and Kuku et al. ® stated
the following Rh positivity ratios,
respectively: 89.9%, 87.20% and 89.3%.
Similar Rh positivities were reported in
different studies conducted in our country
as well®*+33%_Similar Rh positivities are
also specified in the studies conducted in
different parts of the world®33%,
Marzban et al. * stated the Rh positive
blood group ratio of the Iranian public as
90% in their study. An Rh positivity by
around 99% was mentioned in the study
conducted by Pramanik and Adhikari®’.
The Rh positivity was seen as 96.66% in
the study results of Pramanik and
Pramanik S.%. It is observed that the Rh
positivities we obtained in our study are
similar to the data in our country and the
world.

The increase in the human mobility leads
to a rapid population differentiation in all
over the world today. We therefore think
that the regional blood group data must
continuously be updated. We assume that
knowing the ABO and Rh blood group
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profiles of each region may be a facilitat-
ing factor for the blood and blood product
supply and motivate the individuals with
rare blood groups for blood donation. We
also find it important to share the obtained
statistical data with the society in order to
increase the number of voluntary donors.
For all these reasons, we are of the opinion
that our study will make contribution to the
literature related to the blood group distri-

bution.
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