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SUMMARY
Coronary artery disease (CAD) is the leading cause of death in the world and in our country. CAD,
which is sometimes a fatal and often chronic disease, is a social problem with both a serious
economic burden and negative effects on the quality of life. The statistical studies conducted since
the discovery of blood groups suggest that there is a positive correlation with coronary artery
disease and blood group, especially group A. In the studies conducted on this subject, the lowest
CAD risk is observed in people with O blood group. Although the mechanism of the relationship is
not fully elucidated, the findings indicate the WCAA gene, the Willebrand Factor (vWF), Factor
VIII, and the ABCA2 gene responsible for cholesterol homeostasis in the coagulation mechanism.
The studies conducted on this subject in our country are insufficient. Therefore, it was aimed to
retrospectively examine the association of MI cases with blood groups in order to determine the
association of MI and CAD cases with blood groups. According to the results of the study, the
blood group A and B are more common in the MI and CAD patients and less in the O group. This
value was found to be 46% for group A, 40% for normal population, 20% for B group, 17% for
normal population and 25% for patients and 28% for normal group.
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INTRODUCTION
Since Karl Lansdteinier discovered blood groups in 1901, a wide range of studies have been
conducted on the relationship between blood groups, cancer, eclampsia, or even a lifetime. Recent
research reveals a connection between ABO blood groups and the risk of venous thrombosis (1-3).
In this context, Dentali et al. (2012), as stated in their meta-analysis, the risk of venous thrombosis
is thought to be associated with von Willebrand Factor (vWF) and coagulation factors Factor VIII
(FVIII) (4). Therefore, theoretically, coronary artery disease (CAD) and myocardial infarction (MI)
risk show that there may be a relationship between blood groups (4). Medaile et al., Garison et al.,
Jick et al., Erikssen et al., Sukhu et al. found their study, that compared to the O group, patients with
A blood group increased the risk of MI., angina, peripheral vascular disease, and cerebral ischemia
(CIAO) with arterial origin. They also found a positive relationship between the blood group A and
the risk of venous thrombosis (5-9). The level of WF and FVIII in the blood is at the least level in
the group O. The vWF molecule, which undertakes the task of carrying FVIII from the
procoagulant factors, also enables the interaction of platelets with the blood vessel wall in the
wound area (10). In addition, according to the findings of some researchers, there was a correlation
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between blood groups and serum cholesterol, LDL and Non HDL cholesterol levels. Lee et al. In a
controlled study of 277 people (2012) reported that A group for CAD had a high risk (39.7% /
30.1%) compared to O group (11). In the same study, total cholesterol (TC) and LDL-Cholesterol
levels were found to be higher in patients with A blood group than O group. In the same study,
LDL-C and total cholesterol (TC) were determined as (124 ± 42/104 ± 29) / (199 ± 46/179 ± 36) in
group A and O. It has been reported that ATP binding casette 2 (ABCA2) gene is found in 9
chromosome q34 genes along with ABO blood groups genes responsible for cholesterol
homeostasis in spite of the mechanism of this relationship between CAD and blood lipids is not
fully elucidated (12).
In our country, there are only a few studies on the relationship of blood groups with cardiovascular
diseases (13). Studies in this area in different regions of our country are important for the
determination of risk groups of myocardial infarction and coronary artery disease. For this reason, it
was aimed to determine the relationship between blood groups, MI / CAD and blood lipid levels of
the cardiovascular patients who applied to our hospital in our region.
METHOD
In this study, the test results of 447 MI / CAD patients were evaluated retrospectively. The results
of blood group and serum lipid values of MI / CAD patients who applied to our clinic in 2018-2019
were evaluated. Local ethic commite of Van Regional Training and Research Hospital approved
this study. In addition, age, gender, hypertension, diabetes, smoking, obesity, hyperlipidemia and
creatine kinase, CK-MB, troponin, total cholesterol, glucose, HDL and LDL levels were recorded.
In the evaluation, the distribution of MI, CAD patients with blood group A, B, AB and O according
to blood groups were identified. In addition, serum cholesterol, LDL, HDL, triglyceride levels were
evaluated according to blood groups in CAD, VT, MI patients.
Statistical analysis
Power analysis of the study was performed with G-Power 3.1.9.2. In the power analysis for Anova
test, the power of the study was over 80% which showed that the test parameters were significant.
In order to determine which parametric or non-parametric analysis would be applied after the power
analysis, Kolmogorov-Smirnov and Shapiro-Wilk tests were used to determine whether the data
were normally distributed. As a result of these analyzes, serum cholesterol, LDL, HDL, triglyceride
levels were found to be in normal distribution due to p > 0.05. Therefore, in order to determine
whether the difference between the mean of serum cholesterol, LDL, HDL, triglyceride values was
significant and variance analysis (F test, Anova) was applied. If p value < 0.05 (two-sided) then it
was considered statistically significant.
RESULTS
The age of the patients included in the study ranged from 19 to 79 years, with an average of 55.55
males and 50.59 females. 37% of the patients were female and 67% were male. In this study, the
data of 447 MI / CAD patients and blood group distribution percentages of the province of Van
were given. A total of 7429 blood group data were used.
The data obtained by comparing 447 patients with MI / CAD with blood group distributions were
compared with the results of the distribution of blood groups in Van province.
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Table 1. Distribution of cardiovascular diseases according to blood groups
Van province blood group
distribution*

Distribution of patients
Number

%

Number

%

A

204

46%

2792

40%

B

90

20%

1193

17%

AB

42

9%

1024

15%

O

111

25%

1973

28%

Sum

447

6982

* According to the data of Akın and Dostbil (2005).
Serum cholesterol, LDL, HDL, triglyceride levels were found to be in normal distribution according
to Kolmogorov-Smirnov and Shapiro-Wilk tests.
The power analysis of the study for the ANOVA test was performed with GPower 3.1.9.2. The
power of the study was 95% (n = 12) for triglyceride, 96% (n = 24) for cholesterol, 90% (n = 36)
for LDL and 85% (n = 39) for HDL.
The mean and standard deviations of serum cholesterol, LDL, HDL, triglyceride levels from
descriptive statistical values are given in Table 2.
Table 2. Descriptive statistical values of serum lipid values classified by blood groups
Triglyceride
(mg/dl)

Cholesterol
(mg/dl)

LDL (mg/dl)

HDL (mg/dl)

Mean

Std. dev.

Mean

Std. dev.

Mean

Std. dev.

Mean

Std. dev.

A

169

85

161

44

108

36

33

8

AB

89

30

121

37

90

17

34

8

B

124

89

106

31

43

19

38

18

O

196

107

168

39

87

42

37

8

Table 3. Results of ANOVA statistics comparing serum lipid values with blood groups
F

Sig. (p)

Triglyceride

1,982450079

0,135128

Cholesterol

5,801289144

0,052671

LDL

2,831920442

0,069358

HDL

0,436912255

0,728054
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Table 3 shows the F and p values obtained according to ANOVA test results comparing serum
cholesterol, LDL, HDL, triglyceride levels of patients with A, B, AB and O blood groups.
DISCUSSION
A positive relationship between blood group A and CAD has been reported in studies conducted in
American (14), Norwegian (15), German (16), British (17), Pakistan (18), Hungarian (19) and
Italian (20) societies. According to the results of this study, A blood group is more common in MI /
CAD patients compared to normal population (46% / 40%) (Table 1). According to studies
conducted on this subject, the risk of coronary heart disease increases due to high cholesterol
absorption in A,B blood groups other than O blood group. (21-22). The risk of CAD with A, B and
AB groups other than O and TC, LDL- C level is higher than O group. In addition, the relationship
between CAD and ABO blood groups is due to TC, LDL-C and Non HDL-I Cholesterol (23). In
this study, it was concluded that serum LDL, HDL and triglyceride levels did not differ among
patients with A, B, AB and O groups (Table 2,3). In addition to blood group (A, B, AB), there are
high risk studies for MI (24). It is stated that there is a high risk for CAD in people other than O
group, especially A. A blood group has a risk for MI and CAD (25), and group A is associated with
arterial thrombosis (26), B blood group associated with CHDs (coronary heart disease) (27).
Similarly, in this study, patients with O blood group had less MI (25% / 28%) and CAD disease
compared to the normal population (Table 1). On the other hand, it is known that there is no
connection between blood groups and MI / CAD diseases in our country. According to studies on
serum lipid levels, TC, LDL-C and NHDL-C levels were found to be high in CHD patients other
than O blood group (28). However, no difference was found between serum lipid levels in this
study. In addition, in other studies, it has been found that mortality in young people in bone and
heart diseases is high in blood groups other than O (29), and a relation has been found between the
region of the gene encoding the blood groups and the gene region determined for the risk of MI
(30). On the other hand, spontaneous recanalization (SR) is reported to be more common in patients
with O blood group in MI (31). The increased plasma tPA / PAI-1 complex is a risk predictor for
recurrent MI in men and women, most likely due to the increased levels of tPA / PAI-1 complex
associated with impaired fibrinolysis, and the plasma concentration of von Willebrand factor is also
important for recurrent MI. So risk factor should be evaluated in the same way (32).
LIMITATIONS
This study, which was conducted to determine the relationship between blood groups and MI and
CAD diseases and serum cholesterol, LDL, HDL, triglyceride levels, involved only the province of
Van. In order to better clarify this issue, studies including other regions are needed. In this study,
gene polymorphisms weren’t investigated. Serum cholesterol, LDL, HDL, triglyceride levels may
vary depending on time and patient’s lifestyle. Therefore, homogeneous groups should be formed in
the examination of these blood values.
CONCLUSION
The findings of this study are important for determining the risk groups for MI and CAD diseases in
Van province. In this context, while investigating the relationship between MI / CAD and blood
groups, we also investigated plasma tPA / PAI-1 levels, ATP binding casette 2 (ABCA2) gene
polymorphisms and 9th chromosome q34 region polymorphisms. The evaluation of the factors
together will be useful.
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