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ABSTRACT

Aim To investigate the association of ABO blood types and appe-
arance of myocardial infarction (MI) among the population in Bo-
snia and Herzegovina.

Methods This was a cross sectional study conducted at the De-
partment for Cardiovascular Surgery at the Clinical Centre of the
University of Sarajevo from January 1% to December 31 2019.
Patients were divided into two groups, defined by their blood type,
A (N=91) and non-A (N=109). ABO blood groups were determi-
ned using standard agglutination techniques. Information regar-
ding history of MI was taken from their medical documentation
during the preparation for surgery.

Results In total 200 patients were involved in this study. The stu-
dy sample consisted of 151 (74.5%) males and 49 (25.5%) fema-
les. Mean age was 62.98 £+ 7.73. Various risk factors associated
with myocardial infarction were tobacco 92 (46.0%) and alcohol
54 (27.0%) consumption, obesity 77 (38.5%), diabetes mellitus
47 (23.5%) and hypertension 91 (45.3%). Being A blood type
(OR=3.308; 95% Cl1 1.317-8.311; p=0.011) and being male and
having hypertension (OR=3.086; 95% CI 1.262-7.545; p=0.013)
significantly increased the risk for the development of MI among
young adults. Patients with A blood type were significantly yo-
unger [median 58.0 vs. 63.0; U = 2738.5; p =0.027] when they
developed MI compared to non-A blood type.

Conclusion The age of myocardial infarction occurrence in the
population of Bosnia and Herzegovina is lower in patients with
blood group A compared to non-A blood types.

Key words: acute myocardial infarction, A blood type, ABO blo-
od groups, coronary artery disease, risk factors
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INTRODUCTION

The development of myocardial infarction (MI) is
associated with various risk factors such as tobacco
and alcohol consumption, high lipid concentration,
patient-reported hypertension, obesity, poor diet,
lack of physical activity and some psychological
factors (1). Among these, a lot of studies (2-5) in
the last decade have shown a significant, yet also
controversial association of ABO blood types with
MLI. Blood is an individual and unchangeable risk
factor for coronary heart disease and development
of MI. Some studies (3,5,6) suggest that non-
O type blood groups, with the highest prevalence
among A blood type, are associated with the in-
creased risk of MI. The coronary arteriosclerosis
plaques of O type blood group were exhibited to
be more stable compared with non-O type blood
group. Moreover, the non-O type blood groups
have more serious coronary artery stenosis than
O type blood group (7). The possible pathophysi-
ological mechanism of these findings lays in ge-
netic variations of rs495828 gene, which could
be responsible for higher platelet aggregation and
high levels of arachidonic acid and collagen (8).
More studies are needed to investigate various ge-
netic and pathophysiological mechanism for ABO
blood types contribution to the development of MI.

To our knowledge, this is the first study assessing
relation between ABO blood types and MI in Bo-
snia and Herzegovina. This research is needed
in order to prove that not only lifestyle, but also
genetic predispositions which define ABO blood
types contribute to MI in our population.

The aim of this study was to investigate the asso-
ciation of ABO blood types and appearance of
MI among adults in Bosnia and Herzegovina.

PATIENTS AND METHODS

Patients and study design

This cross sectional study was conducted at the
Clinic for Cardiovascular Surgery of the Clini-
cal Centre, University in Sarajevo, Bosnia and
Herzegovina, from January 1* to December 31
2019. All patients were hospitalized at the Cli-
nic and were prepared for coronary artery bypass
grafting (CABG) surgery.

Patients were divided into two groups, defined by
their blood type: A (N=91) and non-A (N=109).
ABO blood groups were determined using stan-

dard agglutination techniques. Information re-
garding other risk factors and history of MI was
taken from their medical documentation during
the preparation for surgery.

Methods

Data collected from patients documentation con-
sisted of the risk factors: age, gender, history or
ongoing tobacco and alcohol consumption, body
mass index (BMI), ongoing diabetes mellitus and
hypertension. Young patients were considered be-
low the age of 55 years (9). Tobacco consumption
was defined as an adult who has smoked mini-
mum 100 cigarettes in his or her life and who cur-
rently smokes cigarettes (10). Unhealthy alcohol
consumption was defined as drinking more than
seven standard glasses of wine or beer each week
(11). Diabetes mellitus was defined as having fast-
ing plasma glucose above 7 mmol/L on at least two
occasions or HbAlc above 6.5%, or history or on-
going use of hypoglycemic medications (12). Hy-
pertension was defined as having blood pressure
greater than 140 mmHg/90 mmHg on several mea-
sures, or history of diagnosed and/or treated with
medication or non-pharmacological treatment (13).

Statistical analysis

In order to summarize the data, descriptive sta-
tistics were run and results were displayed in
frequencies and percentages. In order to define
independent predictors for the development of
MI, binary logistic regression was conducted.
Mann Whitney U test was used to show signifi-
cant association between different variables.

RESULTS

In total 200 patients who underwent CABG sur-
gery in the Clinic for Cardio Surgery of the Cli-
nical Centre, University in Sarajevo, were inclu-
ded in the study. The sample consisted of mainly
males, 151 (74.5%). Mean age was 62.98 £7.73
(range 41-81) years.

The patients were divided in two groups accor-
ding to their blood groups, 91 (45.5%) patients
were A blood type group and 109 (54.5%) pati-
ents were non-A [60 (30.0%) O, 32 (16.0%) B,
17 (8.5%) AB].

Out of 200 patients, 92 (46.0%) reported to be cu-
rrent smokers, of whom 43 (46.7 %) in A blood
group and 49 (43.3 %) in non-A blood group; 108
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(54.0%) were non-smokers. Among 92 smokers,
45 (48. 9%) patients had more than 10 years of
smoking history, e.g. 22 (48.9%) in A blood group
and 23 (51.1%) in non-A (p>0.05). Alcohol con-
sumption was found among 54 (27.0%) patients
with drinking more than seven standard glasses of
wine or beer each week, of which 29 (53.7%) in
A blood group and 25 (46.3%) in non-A (p>0.05).

The BMI ranged from 21.1 to 44.3 kg/m?, with
a median value of 29.0 kg/m?. Most of the pati-
ents were overweight, 97 (48.5%) of whom 43
(44.3%) in A and 54 (55.7%) in non-A blood
group (BMI 25-29.9), followed by 77 (38.5%)
obese patients (BMI >30), 32 (41.5%) in A and
45 (58.5%) in non-A blood group, and only 26
(13.0%) patients had BMI within the normal ran-
ge (18.5-24.9), 16 (61.5%) in A and 10 (38.5 %)
in non-A blood group. (p>0.05).

Diabetes mellitus was found in 47 (23.5%) pati-
ents, of whom the majority 10 (21.1%) used oral
hypoglycemic medications. Hypertension was
recorded among 91 (45.3%) patients. (Table 1).
Table 1. Risk factors associated with myocardial infarction
according to the blood types

No (%) of patients in the blood

type group
Risk factor p
Non-A
A
B AB O
No of patients 91 32 17 60  >0.001
69 2 14 46
Sex (male) (758) (202) (12.8) (@422 0001
73 29 12 53
>, >
Age (>55 years) 802) (266) (11.0) @86 00
43 15 9 25
ki >0.001
Smoking @72) (138) (82 (29 0
. 29 7 8 10
Alcohol consumption (319)  (64) (7.4) ©92) >0.001
32 17 13 15
> >
BMI> 30 (352) (156 (11.9) (138 0!
‘ ‘ 25 9 5 8
>
Diabetes mellitus 275  (82) 4.9) 7.3) 0.001
‘ 37 17 9 28
H >0.001
ypertension @0.6) (156) (82) (@57 200

BMI, body mass index;

Out of 200 patients, 91 (45.5%) patients were A,
60 (30.0%) O, 32 (16.0%) B and 17 (8.5%) pati-
ents were AB blood type.

When age of MI development was compared
between the patients who were A blood type and
those who were not, a statistical significance was
found (median 58.0 and 63.0 years (p =0.027).
Patients with A blood type were significantly yo-
unger when they developed MI compared to non-
A blood type (Table 2).

Table 2. Distribution of myocardial infarction (MI) according
to the age

Blood type
Variable Non-A p
A B AB O
No of patients 91 32 17 60

628 64.0 60.7 63.3
+7.9 +6.4 £10.7 +7.1

Age of the first MI (median) (years) 58 64 63 63 0.027

Mean age () (years)

Binary logistic regression of independent predic-
tors for the development of MI showed no stati-
stical significance (p=0.534). It explained 58.9%
(Nagelkerke R?) of the variance, and correctly
classified 87.9% of cases. Being A blood type
(OR=3.308; 95% Cl 1.317-8.311; p=0.011),
male, and having hypertension (OR=3.086; 95%
Cl 1.262-7.545; p=0.013) significantly increa-
sed the risk for the development of MI among
young adults. The model also explained that be-
ing younger (OR=0.755; 95% CI 0.694-0.822;
p<0.001) decreased the risk of the development
of MI among young adults.

DISCUSSION

To our knowledge this is the first study regarding
the association between ABO blood types and the
development of MI in Bosnia and Herzegovina,
as well as in this region. The majority of our pati-
ents had positive history of smoking and obesity.
A blood type was identified as an independent
predictor for MI and patients with the same blood
type were significantly younger when they deve-
loped MI compared to non-A blood types.

Because of the lack of national screening pro-
grams, we could not compare distribution of ABO
blood types to the national data. Studies which
assessed the association between ABO blood types
and various entities conducted in Croatia (14-16)
and studies regarding the association of ABO blo-
od types and MI (3,6,17) in other countries showed
similar distribution of ABO blood types among the
population. Our study sample consisted in majo-
rity of males (74.5%) similar to Turkish (80.3%)
(6) and Canadian study (100%) (17), and it is
different from the Taiwanese study (49.8%) (3).
When comparing different risk factors associated
with MI, our results showed a higher prevalence
of obesity, hypertension and diabetes mellitus than
other studies (3,6,17) and a lower prevalence of
smokers than the Turkish study (6). A blood type
was identified as a predictor for the development
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of MI, which was shown in Taiwanese (3) and
Canadian (14) studies, and it was significantly at
younger age, which was also shown in the Turkish
study (6). This research confirms that the patients
with A blood type, male and having hypertension
significantly increased the risk for the development
MI among young adults (less than 55 years).

Our study had several limitations. Firstly, the study
design was cross-sectional, which makes it difficult
to infer causality between various factors. Secon-
dly, we analysed the patients who were supposed
to have coronary bypass grafting surgery, e.g. not
all patients with IM from the population. Additio-
nally, limited data in patients’ histories made our
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