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Abstract: Many reports have appeared in recent years suggesting an association between blood groups and various
manifestations of heart disease. Most of these studies investigated patients with Coronary Heart Disease. The aim of
present study was to evaluate the relationship between blood groups and occurrence of coronary artery disease (cad)
in patients hospitalized in Vali-asr hospital of Zanjan in 2006-2011. In present study, data were collected based on
questionnaires which were prepared previously. Questionnaires were filled about patients who were hospitalized in
the CCU with unstable angina or myocardial infarction diagnosis. Data showed that blood group O has the most
incidence among the patients (127 patients; 35.3%). While, other groups such as A (114 patients; 31.7%), B (88
patients; 24.4%) and AB (31 patients; 8.6%) were latters, respectively. Our results showed that blood group
phenotype O without considering the Rh factor is associated with a substantially increased risk for CAD.
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1. Introduction restricting the flow of oxygen-carrying blood to the
Coronary  artery disease (CAD; also myocardium. Individuals with this degree of coronary
atherosclerotic heart disease) is the result of the artery disease typically have suffered from one or
accumulation of atheromatous plaques. Within the more myocardial infarctions (heart attacks), and may
walls of the coronary arteries (Thomas et al., 1988) have signs and symptoms of chronic coronary
that supply the myocardium (the muscle of the heart) ischemia, including symptoms of angina at rest and
with oxygen and nutrients. The deposition of the flash pulmonary edema (Ghatrehsamani et al., 2009;
plaque in the lumen (free space in the artery for the Kaski, 2004).
flow of nutrients, oxygen etc.) of an artery causes A distinction should be made between
narrowing of lumen of the artery by decreasing its myocardial ischemia and myocardial infarction.
diameter. It is sometimes also called coronary heart Ischemia means that the amount of blood supplied to
disease (CHD). the tissue is inadequate to supply the needs of the
CAD is the leading cause of death worldwide tissue. When the myocardium becomes ischemic, it
(Rosamond et al., 2007). While the symptoms and does not function optimally. When large areas of the
signs of coronary artery disease are noted in the myocardium become ischemic, there can be
advanced state of disease, most individuals with impairment in the relaxation and contraction of the
coronary artery disease show no evidence of disease myocardium. If the blood flow to the tissue is
for decades as the disease progresses before the first improved, myocardial ischemia can be reversed.
onset of symptoms, often a "sudden" heart attack, Infarction means that the tissue has undergone
finally arises. After decades of progression, some of irreversible death due to lack of sufficient oxygen-
these atheromatous plaques may rupture and (along rich blood (Danesh et al., 2000).
with the activation of the blood clotting system) start An individual may develop a rupture of an
limiting blood flow to the heart muscle. The disease atheromatous plaque at any stage of the spectrum of
is the most common cause of sudden death (Lanza, coronary artery disease. The acute rupture of a plaque
2007), and is also the most common reason for death may lead to an acute myocardial infarction (heart
of men and women over 20 years of age (Kaski, attack).
2004). According to present trends in the United Limitation of blood flow to the heart causes
States, half of healthy 40-year-old males will develop ischemia (cell starvation secondary to a lack of
CAD in the future, and one in three healthy 40-year- oxygen) of the myocardial cells. Myocardial cells
old women (Smith et al., 1997). may die from lack of oxygen and this is called a
As the degree of coronary artery disease myocardial infarction (commonly called a heart
progresses, there may be near-complete obstruction attack). It leads to heart muscle damage, heart muscle
of the lumen of the coronary artery, severely death and later myocardial scarring without heart
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muscle regrowth. Chronic high-grade stenosis of the
coronary arteries can induce transient ischemia which
leads to the induction of a ventricular arrhythmia,
which may terminate into ventricular fibrillation
leading to death (Smolders et al., 2007).

CAD is associated with smoking, diabetes, and
hypertension. A number of recent studies have shown
that family history of early CAD is an important
predictor of CAD. Most of the familial association of
coronary artery disease may be related to common
dietary habits. Screening for CAD includes
evaluating high-density and low-density lipoprotein
(cholesterol) levels and triglyceride levels. Despite
much press, most of the alternative risk factors
including homocysteine, C-reactive protein (CRP),
Lipoprotein (a), coronary calcium and more
sophisticated lipid analysis have added little if any
additional value to the conventional risk factors of
smoking, diabetes and hypertension (Schreiner et al.,
1993).

In 1901, Landsteiner identified ABO blood
groups as the first recognized human blood group
system. The clinical significance of ABO blood type
extends beyond transfusion medicine and solid
organ/hematopoietic  transplantation. To  date,
numerous reports have suggested important
associations between ABO blood groups and various
diseases, for example, gastric cancer (El-Hajj et al.,
2007), periodontal diseases (Demir et al., 2007), and
cardiometabolic diseases (Qureshi and Bhatti, 2003;
Reilly et al., 2011).

The aim of present study was to evaluate the
relationship between blood groups and occurrence of
coronary artery disease (cad) in patients hospitalized
in Vali-asr hospital of Zanjan in 2006- 2011.

2. Subjects and Methods

This study was prospective type of studies and
carried out in Vali-asr hospital of Zanjan in 2006-
2011. In present study, data were collected based on
questionnaires which were prepared previously.
Questionnaires were filled about patients who were
hospitalized in the CCU with unstable angina or
myocardial infarction diagnosis. Patients were
selected by chance from males and females. On the
other hand, paraclinic evidences such as CPK-T,
CPK-MB and LDH also were recorded. The data
which we recorded were age, gender, history of HTN,
diabetes mellitus, smoking, definitive diagnosis of
recent admission, blood group, history of familiar
heart disease, ejection fraction, cholesterol and TG.

At the end, data were analyzed using the SPSS
software and P<0.05 considered as statistically
significant.
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3. Results

In present study, patients were classified into 6
age-group include <40, 40-50, 50-60, 60-70, 70-80
and >80. Data showed that the most incidence of
heart disease is related to patients in the range 60-70
age (101 patients, 28.1%). Also, the incidence of
disease was declining age-dependently, means that
the incidence was low in age groups on both sides of
range 60-70. It was most interesting that 8 patients
(2.2%) were under 40 year old.

Of 360 patients, 184 (51.1%) of them were male
and 176 (48.9%) of them were female. In term of
hypertension, 185 (51.4%) of the patients didn’t have
any history of HTN and 175 (48.6%) of them had
history of HTN. In term of DM, 321 (89.2%) of them
didn’t have diabetes mellitus and only 39 patients
(10.8%) had DM. of 39 diabetic patient, 36 of them
were under treatment with insulin and 3 of them were
using tablets. Smoking as another risk factor was
positive in 95 (26.4%) patients and negative in 265
patients (73.6%).

Definitive diagnosis was unstable angina (273
patients; 75.8%), non-ST elevation MI (19 patients;
5.3%) and ST elevation MI (68 patients; 18.9).

In term of blood groups without considering the
Rh factor, blood group O has the most incidence
among the patients (127 patients; 35.3%). While,
other groups such as A (114 patients; 31.7%), B (88
patients; 24.4%) and AB (31 patients; 8.6%) were
latters, respectively (table 1).

In term of blood groups considering the Rh
factor, among the 8 groups, blood group O" has the
most incidence among the patients (115 patients;
31.9%). While, other groups such as A" (105
patients; 29.2%), B" (84 patients; 23.3%), AB" (29
patients; 8.1%), O (12 patients; 3.3%), A” (9 patients;
2.5%), B (4 patients; 1.1%) and AB" (2 patients;
0.6%) were latters, respectively (table 2). it must be
noted that adding Rh factor to 4 proper blood groups
don’t increase incidence of heart disease. In term of
familiar history of heart diseases, 64 patients (17.8%)
had familiar heart diseases while 296 of them
(82.2%) didn’t have familiar heart disease.

Data related to blood lipids showed that 173
patients (48.1%) had triglycerides and cholesterol
lower than 200mg/dl. Contrary, 187 patients (51.9%)
were suffered from hyperlipidemia.

Table 1: relationship between blood groups and
CAD without considering Rh factor

Blood group Frequency %
A 114 31.7
B 88 24.4
(0] 127 35.3
AB 31 8.6
Total 360 100
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Table 2: relationship between blood groups and

CAD in term of Rh factor
Blood group Frequency %
A" 105 29.2
B’ 84 23.3
o} 115 31.9
AB' 29 8.1
A 9 2.5
B 4 1.1
(0} 12 3.3
AB 2 0.6
Total 360 100

4. Discussion and conclusion

According to World Health Organization
(WHO) data, cardiovascular diseases (CVDs) are and
will remain the leading causes of death globally: an
estimated 17.3 million people died from CVD in
2008, representing 30% of all global deaths (WHO
Media Centre, 2011), cardiovascular diseases.
Studies on the associations between CVD and ABO
blood groups have a long history. In 1955, Woolf
proposed an odds ratio as a measure to quantify the
disease risk conferred by blood group type (Woolf,
1955). In 1969, Jick et al. reported a deficit of
patients with blood group O among those who
received anticoagulants for venous thromboembolism
(Jick et al., 1969). Prior to mutation detection in
haemophilia carriership analysis, likelihood ratios of
carriership of hemophilia A were based on Factor
VIII levels conditional on blood group (Green et al.,
1986). A number of later studies elucidated that ABO
blood groups, particularly non-O blood groups, are
associated with major cardiovascular risk factors
and/or increased rate of cardiovascular events
(Medalie et al., 1971; Ketch et al., 2008; Erikssen et
al., 1980; Nydegger et al., 2003; Platt et al., 1985;
Sari et al., 2008). However, there is limited
consensus regarding the magnitude and significance
of the ABO effects at the population level and
whether it relates to all disorders equally or
predominantly modulates thrombotic pathways and
disorders (Wu et al., 2008).

Blood group ABO antigens are known to be
carried by several platelet GPs, for example, GPIb,
GPIIb, GPIIIa, and platelet endothelial cell adhesion
molecule (PECAM) (Hou et al., 1996), that play
important roles in platelet function. Platelet ABH
expression is a stable, donor-specific characteristic
with 5% of A1l donors typing as either ABH high- or
lowexpressers (Cooling et al., 2005), with high levels
of A antigen on various GPs from high-expresser
platelets, especially GPIIb and PECAM (CD31)
(Curtis et al., 2000). GPIIb is an integral component
of the GPIIb-GPIIla fibrinogen receptor complex,
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which represents the critical final common pathway
for plateletdriven thrombosis in hemostasis and
pathologic arterial thrombosis including acute MI.
Genetic variation in GPIIb that modulates fibrinogen
binding has been associated with altered risk of
thrombosis and MI (Cadroy et al., 2001; Meisel et al.,
2004; Carter et al., 1998), so it is conceivable that
ABO-driven carbohydrate modification of GPIIb
might alter its functional interactions with fibrinogen
and thus platelet-mediated thrombosis. However, this
hypothesis has not been adequately addressed to date.
Besides GPIIb and PECAM, blood group A antigen
is also expressed on other uncharacterized platelet
proteins (70-90 kDa) having electrophoretic
mobilities closely resembling those of GPIV and
GPV (Stockelberg et al., 1996). Thus these and other
uncharacterized ABO-expressing platelet proteins
may also act as potential functional modulators of the
ABO associations with arterial thrombosis and
cardiovascular events.

The results obtained in study of Biswas et al.,
2008 they showed that the prevalence of Coronary
Artery Disease (CAD) in blood group O is invariably
higher than in all other ABO blood groups (p<0.05).
It is striking that despite the fact that the most
prevalent blood group among Bangladeshi people is
phenotype B, the prevalence of CAD risk is
associated with phenotype O (Odd ratio 2.034, 95%
confidence interval 1.127 to 3.67). This suggests that
a certain CAD risk is associated with phenotype O.
Thus they concluded that, in Bangladeshi people,
blood group phenotype O is associated with a
substantially increased risk for CAD which is
compatible with our research results.

The obtained data by Stakishaitis et al., 1991
indicate that the A and B blood groups are one of the
genetically based factors of risk in the link of
atherosclerosis pathogenesis.

In one other study by Stakisaitis et al., 2002, O
blood group was found significantly more rarely in
the women group I as compared to that of healthy
donors group (28.4% vs 38.2%, p<0.04). The B blood
group was significantly more often in group II
(22.9% vs 15.0%, p<0.04) compared with the
frequency of the B blood group in the healthy donors'
group. In the long-livers' group the frequency of the
B group was significantly more rare than in healthy
donors (6.7% vs 15%, p<0.01) as well as in the
groups of tested pts (20.2% and 22.9% respectively,
p<0.01). They did not find any significant changes in
the frequency of AB blood group in women with
coronary atherosclerosis. They concluded that he B
blood group can be related with coronary
atherosclerosis in women. The O blood group can
possibly serve as a protective antiatherogenic factor
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in women. The A blood group is not a risk factor for
atherosclerosis in women in Lithuanian population.

The findings of Amirzadegan et al., 2006
suggest that there is no correlation between various
ABO blood groups and development of coronary
artery disease. Moreover, the prevalence of major
risk factors was equal in patients with different blood
groups, and blood groups had no impact on
development of premature coronary artery disease in
individual subjects.

Our results showed that blood group phenotype
O without considering the Rh factor is associated
with a substantially increased risk for CAD. This
seems to be independent of conventional
cardiovascular risk factors. There is much to be done
to understand the role of ABO in CAD, and the next
decade should see many advances in the basic
biology, mechanistic actions, and diagnostic,
prognostic, and therapeutic possibilities in humans.
Thus, future studies to further define the association
between ABO blood groups and -cardiovascular
events and risks, and to elucidate biochemical
mechanisms responsible for these associations, are
not only of basic scientific interest but also of
translational clinical importance.
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