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Abstract 

Background & Aims: The ABO blood group antigens have been associated with coronary artery disease (CAD) and cardiovascular 

mortality. However, there are some controversies in this regard. We sought to determine the association between the ABO blood group 

and the severity of CAD among patients undergoing elective diagnostic coronary angiography (CAG). 

Materials & Methods: In this retrospective study, patients undergoing elective CAG were recruited during a year, from January to 

December 2019. The diagnosis of CAD was based on the narrowing of coronary artery lumen (<50% as mild CAD, 50-70% as moderate 

CAD, and >70% as severe CAD). Subsequently, the number of involved coronary arteries was also defined. The ABO blood group 

and Rh status were also identified. 

Results: A total of 192 patients undergoing elective CAG were assessed. The patients’ mean age was 59.6 ± 10.7 years, and 113 

(58.9%) subjects were male. After categorization into the O and the non-O blood groups, the number of involved coronary arteries and 

the severity of lumen narrowing were not significantly different between groups. Those values were also comparable between the A, 

B, AB, and O blood groups. Irrespective of blood group, patients with negative Rh had a higher prevalence of coronary artery narrowing 

(50-70%) compared to patients with positive Rh (p=0.043). 

Conclusion: This study showed no association between the ABO blood group and the severity of CAD among patients undergoing 

elective CAG. Moreover, negative Rh was associated with the lower degrees of coronary artery narrowing compared to positive Rh. 
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Introduction  

The ABO blood group antigens, as carbohydrate 

molecules, are expressed on the variety of human cells, 

including red blood cells, platelets, vascular 

endothelium, and epithelial cells; therefore, those may 
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be considered as potential factors involved in the 

pathophysiology of cardiovascular diseases and 

malignancies (1,2). It has been demonstrated that the 

ABO blood groups, particularly non-O blood type, are 

predisposing factors for developing coronary artery 
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disease (CAD) and cardiovascular mortality (1,3-6). 

However, given prior findings and recent meta-analyses, 

there are controversies in terms of the association 

between the ABO blood groups and the development of 

cardiovascular disease and clinical outcomes (5,7,8) 

The Nurses’ Health Study and the Health 

Professionals Follow-up Study, two prospective cohort 

studies, have demonstrated that ABO blood group was 

associated with CAD risk. Compared with non-O blood 

groups, those with the blood type O had lower risk of 

developing CAD (5). Several cross-sectional studies 

have also found a relationship between ABO blood 

group and myocardial infarction (MI) (9-11). Therefore, 

in this cross-sectional study we sought to determine the 

association between the ABO blood group status and the 

presence of CAD and its severity in patients undergoing 

elective diagnostic coronary angiography (CAG). 

 

Materials & Methods 
In a retrospective study conducted in Firoozgar 

hospital, Tehran, Iran, patients undergoing diagnostic 

CAG were recruited based on inclusion and exclusion 

criteria. Inclusion criteria included individuals with a 

suspicious CAD who underwent diagnostic CAG. The 

exclusion criteria included those with acute myocardial 

infarction, elevated troponin levels, familial 

hypercholesterolemia, chronic inflammatory status as 

well as the lack of data on the status of conventional risk 

factors for CAD and the ABO blood group/Rh status. 

Baseline characteristics and the details of procedure 

were collected using an investigator-designed 

questionnaire. The study protocol was approved by the 

local ethics committee of our institution, Iran University 

of Medical Sciences, Tehran, Iran. 

All diagnostic CAGs were performed based on the 

American College of Cardiology Foundation and the 

American Heart Association (ACCF/AHA) practical 

guidelines (12). Accordingly, the CAG was performed 

through femoral or radial artery using Judkins’ method 

(Siemens, Forcheim, Germany). Low osmolar or iso-

osmolar contrast media were used in all cases. The 

diagnosis of CAD was based on the narrowing of 

coronary artery lumen, including 50-70% and >70% 

narrowing of the coronary artery lumen based on the 

atherosclerotic plaque burden. Subsequently, the 

number of involved coronary arteries was also 

identified. 

Given our hospital routine care, the blood samples 

were taken from all patients at least 6 hours before CAG 

so as to measure the complete blood counts. The samples 

were collected into tubes containing EDTA and were 

analyzed. The prior medical histories were obtained via 

medical charts. Hypertension was defined as systolic 

and diastolic blood pressures above 140 and 90 mm Hg, 

respectively, and/or taking antihypertensive drugs.13 

The familial history of CAD was defined as patients had 

a first-degree male or a female relative less than 55 and 

65 years old with CAD, respectively. Diabetes mellitus 

was also considered when patients met one of these 

criteria: 1) the symptoms of diabetes in addition to 

plasma glucose >200 mg/dL; 2) a fasting plasma glucose 

≥126 mg/dL; 3) a 2-hour post-load glucose ≥200 mg/dL 

during a glucose tolerance test; and/or 4) taking anti-

diabetic medicines (14). 

 

Statistical analysis: 

Based on the variables’ distribution normality, 

continuous variables were analyzed using the t-test or 

Mann-Whitney U test as appropriate. Categorical 

variables were compared using chi-squared test. All 

analyses were performed using Statistical Package for 

the Social Sciences (SPSS) version of 21.0 (IBM, 

Armonk, NY, USA). Two-tailed p-values were reported 

for comparisons. 

 

Results 
A total of 192 patients undergoing elective CAG 

were assessed. The patients’ mean age was 59.6 ± 10.7 
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years, and 113 (58.9%) subjects were male. The 

frequency of patients with diabetes mellitus, 

hypertension, and dyslipidemia was 71 (33.3%), 85 

(44.3%), and 26 (13.5%), respectively. The prevalence 

of A, B, AB, and O blood groups was 68 (35.4%), 39 

(20.3%), 14 (7.3%), and 71 (37%), respectively. Fifty 

patients (26%) had severe stenosis of coronary artery 

defined as >70% luminal narrowing and forty-six 

patients (24%) had three-vessel involvement of 

coronary arteries. 

After categorization of patients into the O and the 

non-O blood groups, the mean age was comparable 

between groups (p = 0.125). The frequency of 

conventional cardiovascular risk factors was also 

comparable between groups (all had p >0.05). The 

number of CAD involvement and CAD severity was not 

significantly different between groups. Other details are 

summarized in Table 1. 

 

Table 1. Baseline characteristics and angiographic findings in study patients 

 
O blood group 

n = 71 

Non-O blood group 

n = 121 
P value 

Age, year 61.2 ± 9.8 58.7 ± 11.1 0.125 

Male, n 45 (63.4) 68 (56.2) 0.329 

Diabetes mellitus, n 42 (34.7) 22 (31) 0.597 

Hypertension, n 50 (41.3) 35 (49.3) 0.283 

Dyslipidemia, n 16 (13.2) 10 (14.1) 0.866 

Smoking, n 13 (10.7) 7 (9.9) 0.846 

Familial history of CAD, n 11 (9.1) 4 (5.6) 0.389 

Rhesus antigen positivity, n 65 (91.5) 105 (86.8) 0.316 

Number of involved coronary artery, n   0.656 

 1VD 40 (56.3) 64 (52.9)  

 2VD 13 (18.3) 29 (24)  

 3VD 18 (25.4) 28 (23.1)  

Degree of coronary artery involvement, n   0.862 

 50-70% 52 (36.6) 90 (63.4)  

 >70% 19 (38) 31 (62)  

All values are presented as number (%) and mean ± SD 

CAD, coronary artery disease; VD, vessel disease 
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Fig 1. The distribution of coronary artery involved (A) and the degrees of coronary artery lumen narrowing (B) among 

the ABO blood groups 

 

We also compared the distribution of CAD 

involvement and the degree of stenosis of coronary 

artery lumen among blood groups and the Rh status. The 

prevalence of 1-vessel disease, 2-vessel disease, and 3-

vessel disease was not significantly different between A, 

B, AB, and O blood groups (p = 0.864). The frequency 

of coronary artery stenosis was also comparable 

between the ABO blood groups, too (Figure 1). 

Irrespective of the ABO blood group, the prevalence of 

CAD involvement was comparable between groups by 

the Rh status (p = 0.549); however, patients with 

negative Rh had lower degrees of coronary artery 

narrowing compared to those with positive Rh (p=0.043; 

Figure 2). 

Moreover, we compared patients based on the type 

of the ABO blood groups, including A, B, AB, and O. 

The number of patients with a prior history of 

conventional cardiovascular risk factors was 

comparable between ABO blood groups (all p >0.05). 

The severity of CAD defined as the narrowing severity 

of coronary artery and number of involved coronary 

arteries were also comparable between ABO blood 

groups. Other details are summarized in Table 2. 
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Table 2. Baseline characteristics of patients based on ABO blood groups 

 A 

n = 68 

B 

n = 39 

AB 

n = 14 

O 

n = 71 

P value 

Age      

Male 33 (48.5) 24 (61.5) 11 (78.6) 45 (63.4) 0.114 

Diabetes mellitus 26 (38.2) 12 (30.8) 4 (28.6) 22 (31) 0.760 

Hypertension 30 (44.1) 14 (35.9) 6 (42.9) 35 (49.3) 0.605 

Dyslipidemia 8 (11.8) 8 (20.5) 0 10 (14.1) 0.260 

Current smoking 7 (10.3) 5 (12.8) 1 (7.1) 7 (9.9) 0.935 

Familial history of CAD 4 (5.9) 6 (15.4) 1 (7.1) 4 (5.6) 0.269 

Coronary artery narrowing groups     0.762 

 <5% 21 (30.9) 14 (35.9) 2 (14.3) 21 (29.6)  

 50-70% 29 (42.6) 15 (38.5) 9 (64.3) 31 (43.7)  

 >70% 18 (26.5) 10 (25.6) 3 (21.4) 19 (26.8)  

Number of involved coronary artery     0.864 

 1VD 36 (52.9) 21 (53.8) 7 (50) 40 (56.3)  

 2VD 16 (23.5) 8 (20.5) 5 (35.7) 13 (18.3)  

 3VD 16 (23.5) 10 (25.6) 2 (14.3) 18 (25.4)  

Values are presented as mean ± SD and number (%) 

CAD = coronary artery disease; VD = vessel disease 
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Fig 2. The distribution of coronary artery involved (A) and the degrees of coronary artery lumen narrowing (B) among 

the Rh status group 

 

Discussion 
In this retrospective study, we found that the 

distribution of CAD involvement confirmed by 

diagnostic CAG was comparable between ABO blood 

groups. On the other hand, irrespective of the ABO 

blood group, patients with the Rh-negative had lower 

degrees of coronary artery narrowing compared to 

patients with the Rh-positive. 

The relationship between the ABO blood groups and 

the risk of CAD has long been recognized, although this 

association is inconsistent among studies. Wiggins et 

al.'s study about the association of ABO genotypes with 

cardiovascular disease has shown an increased risk for 

MI in patients with A allele carriers compared with O 

allele homozygotes (15). In another study, Reilly et al 

(16). Argued that ABO locus was associated with the 

presence of CAD, but it did not correlate with MI in 

known CAD patients, indicating different genetic 

potentials between the development of atherosclerosis 

and the presence of MI in individuals diagnosed with 

CAD. He et al (5). in a study consisting of two large 

cohort studies have shown that the non-O blood group 

was associated with an increased risk for the 

development of CAD. In addition, Etemadi et al (1). In 

another large cohort study with 7 years follow-up have 

found that the non-O blood group was significantly 

associated with mortality in particular due to 

cardiovascular diseases. In contrast, some reports have 

shown that O blood group was significantly frequent 

among individuals with CAD (17,18). Amirzadegan et 

al (19). Showed that among CAD patients undergoing 

coronary artery bypass graft surgery there was no 

association between the ABO blood group and 

cardiovascular risk factors. Moreover, they found that 

the prevalence of major risk factors was similar in 

patients with different ABO blood groups, and ABO 

blood groups did not affect the development of 

premature CAD. In another study by Bakker et al (20) 

among patients undergoing vascular surgeries, no 

increased hazard of long-term mortality was observed 

among the non-O blood group patients. The 

development of cardiovascular events within 30 days 

after surgery was found to be 4.9% in the non-O blood 

group and 5.5% in the O blood group patients (p = 0.42). 

In addition, antiplatelet and anticoagulant agents did not 

interact with such findings. A meta-analysis regarding 

the impact of ABO blood types on arterial thrombotic 

events has found a weak association between the non-O 
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blood group and MI (7). In the present study we showed 

that there was no significant difference between ABO 

blood groups and CAD involvement among patients 

undergoing diagnostic CAG. 

The severity of CAD was assessed among 

individuals with different ABO blood groups. A total of 

1152 patients undergoing primary on-pump coronary 

artery bypass surgery were evaluated in Finland (21). 

The study showed that patients with blood group B had 

higher CAG score values, indicating more severe CAD 

among them compared to other blood groups. In another 

study, Omidi et al (22) found that the patients with O 

blood group had more severe CAD compared to non-O 

blood group. In a cross-sectional study among Chinese 

population undergoing diagnostic CAG, the Gensini 

score was significantly higher among the blood group A 

compared to non-A blood group (10). Among Turkish 

population with stable CAD, the number of patients with 

non-O blood group was higher among upper tertiles of 

SYNTAX score compared to O blood group (23). 

Moreover, Gong et al (24) found a direct association 

between the presence of blood group A and the severity 

of CAS measured by Gensini score. In contrast, among 

Croatian patients with chronic CAD, there was no 

association between ABO blood groups and extent of 

CAD quantified by number of involved coronary artery 

disease, Gensini score, and the number of segments 

narrowed >50% in CAG (25). We divided patients into 

three groups based on coronary artery narrowing, of 

which there were no significant differences between 

ABO blood groups, but patients with Rh-negative status 

had higher degrees of coronary artery narrowing 

compared to Rh-positive individuals. Moradi et al (26) 

in a case-control study showed that patients with 

myocardial infarction had more negative Rh compared 

to controls. In contrast, in another Iranian-based 

population, the Rh status was comparable between 

patients with or without CAD (27). Further studies with 

clinical follow-up are required to explore the association 

between Rh status and CAD severity. 

 

Study Limitations: 

This study suffers from some limitations that need to 

be addressed in future studies. First, the small sample 

size of study precludes us from providing more definite 

conclusion regarding the association between blood 

group and CAD status. Second, it was a retrospective 

study without clinical follow-up to show the long-term 

effects of ABO blood groups and Rh status on prognosis. 

The large-scale prospective studies are deemed to show 

the prognostic value of ABO blood group among CAD 

patients in order to help us with the development of risk 

stratification of CAD patients. 

 

Conclusion 
The current study showed that there was no 

association between the ABO blood group and the 

severity of CAD among patients undergoing diagnostic 

CAG. Moreover, negative Rh was associated with a 

higher prevalence of coronary artery stenosis (50-70%). 

Further large-scale prospective studies are required to 

explore the prognostic value of the ABO blood group 

and the Rh status among the Iranian population. 
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