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Abstract: 

Objective: To evaluate the pattern and relationship of ABO and Lewis blood group phenotypes in patients with 

coronary heart disease. 

Study Design: An analytical case-control study. 
Place and duration: In the Department of Medicine and Cardiology, Benazir Bhutto Hospital Rawalpindi for one 

year duration from March 2017 to March 2018. 

Methods: In this study total 187 CAD clinically confirmed patients with sex and age were compared to 187 healthy 

controls were included. To determine the relationship of CAD with risk factors; Lewis antigen typing and ABO 

grouping were determined. Using SPSS version 21.0; statistical analysis was done and categorical variables were 

recorded in percentages. 

Results: In the control group (41.2%) the most common blood group was O blood group, followed by 33.2% of B 

group, 21.9% were of A and 3.7% were determined as AB. In CAD patients; the group O prevalence was nearly same 

to that of the control group, but the incidence of non-O groups showed mild rise in CAD cases; the AB group frequency 

in these subjects was relatively low compared to the control group. The Le (a-b-) phenotype prevalence was found to 

be 32.5%. We noted that hypertension, smoking, dyslipidemia, diabetes mellitus are the associated with risk factors 
noted in 94.1% of the cases.  

Conclusion: This study showed that ABO blood group did not show important relationship with coronary artery 

disease, but ABO group has strong relationship with risk factors such as smoking, dyslipidemia and hypertension. In 

addition, Le (a-b-) phenotype showed a significant relationship with coronary artery disease and risk factors such as 

smoking, dyslipidemia and hypertension. 
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INTRODUCTION: 

Blood group antigens of the Lewis and ABO systems 

are not only expressed on the red blood cell membrane 

(RBC), but are also expressed on the surface of 

platelets, vascular endothelium, sensory neurons and 
epithelials. Lewis (Le) antigens are mainly found in 

secretions and plasma and adsorbed in the red blood 

cell membrane1-2. Studies report that blood group A 

individuals are more susceptible to cardiovascular 

disease3. The most important of these was the 

Framingham study, which reported that individuals 

with phenotype "A" were more susceptible to CAD. 

Wazirali H et al. suggested that group A blood group 

increased the risk of CAD regardless of conventional 

risk factors4. Some Pakistani studies have also 

reported that the rate of coronary artery disease in the 

blood group A in North Bengal is higher than in other 
blood groups. Chen Z et al., in 17 studies meta-

analysis, showed that the CAD risk in A blood group 

was slightly higher and lesser in O blood group5. In 

contrast, Garg P et al. a strong relationship between 

blood group B and CAD was observed. India, Gujarat, 

Sahita P et al did not observe a relationship between 

blood type and CAD after excluding patients with risk 

factors6. The Le (a-b-) phenotype prevalence was 

found to be significant and almost 2.5 times higher in 

patients with CAD compared to the control group7. 

Salomaa V et al., It was observed that the internal 
thickness of the carotid was slightly higher in subjects 

with negative Lewis phenotype than those with 

positive Lewis phenotype. Lewis blood group (a-b-) 

has been reported to be related with 

hypercholesterolemia, diabetes mellitus and insulin 

resistance conditions, which are considered high risk 

factors for CAD. The relationship between subclinical 

carotid atherosclerosis and Lewis genotype was 

reported by Cakir B et al., Who reported that there was 

no significant statistically relationship between 

subclinical atherosclerosis and Lewis genotype8. 

 

MATERIALS AND METHODS 

This analytical case-control study was held in the 

Department of Medicine and Cardiology, Benazir 

Bhutto Hospital Rawalpindi for one year duration 

from March 2017 to March 2018. 

 

The inclusion criteria included patients with the 

diagnosis of CAD based on electrocardiographic 

changes of ischemia such as chest pain, ST elevation, 

and related risk factors such as smoking history and 

hypertension among patients aged 20-65 years, 
diabetes mellitus and changes in lipid profile. Only 

patients who underwent percutaneous transluminal 

coronary angioplasty in the cardiology department of 

the institute and showed angiographically positive 

results were included in the study. Exclusion criteria 

were patients over 65 years of age who had other 
comorbid diseases such as malignancy and pregnant 

women and did not want to participate in the study. In 

1945, the same age and sex were taken as controls for 

healthy blood donors who could donate blood 

according to the exclusion and inclusion criteria of the 

Pharmaceutical and Cosmetic Rules. After obtaining 

the written approval of each subject, 3 ml of blood was 

taken from each CAD patient in blood donors in an 

ethylenediaminetetraacetic acid (EDTA) 

anticoagulant tube. Repeated blood sampling from the 

same subject was prevented by personally verifying 

the demographic profile of the patient, including the 
full name, age, address, hospital registration number, 

and collecting the required amount of blood. ABO 

blood grouping was performed in accordance with the 

Department's Standard Operating Procedures (SOP). 

Commercially available monoclonal blood group 

antisera were used for direct grouping; for reverse 

grouping, A, B and O cells pooled in a 5% pool 

prepared according to SOP were used. Lewis antigen 

typing was performed by a method of colon 

agglutination technology using Lea, Leb monoclonal 

antiserum (Ortho Clinical Diagnostics, High 
Wycombe, UK) in an inverted diluent cassette 

according to instructions manual.  

 

  Using SPSS version 21.0; statistical analysis was 

done. Descriptive statistics for categorical variables 

were calculated by calculating the frequency 

(percentage) in each category. The comparison of 

categorical data between the relation of Lewis 

phenotypes and ABO in clinically CAD confirmed 

patients was performed using the chi-square test. The 

incidence was proportional to the 95% confidence 

interval (CI). All statistical analyzes were performed 
at 5% significance level and p <0.05 was considered 

significant. 

 

RESULTS: 

During the study, 187 patients diagnosed with CAD 

were investigated for the association between CAD 

and Lewis phenotypes and ABO blood grouping, and 

187 healthy volunteer blood donors who participated 

in the study recognized the age and sex control group. 

There were 166 (89%) males and 21 (11%) females in 

both CAD and control groups.  
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[Table / Figure 1] shows ABO blood groups distribution between cases and CAD controls. The most common group 

was Group O, followed by Group B in both the case and control groups, and there was no significant relationship 

between CAD and controls (p value = 0.39).  

 

 
 

[Table / Figure 2] shows the distribution of Lewis phenotypes in CAD cases and controls. Le (ab-) was the most 

common phenotype (61.5%), followed by Le (ab +) (37%) and Le (ab +) was the most common phenotype (66.9%) 

and Le (ab-). (32.6%) in the controls. Le (a-b-) phenotype had a significant relationship with patients with CAD.  
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[Table / Figure 3] shows the frequency of several risk factors in CAD patients with ABO and Lewis blood group. 

Smoking (81.2%) followed by hypertension (39%) was the most common risk factor for CAD. 

 

 
 

[Table / Figure 4] shows a significant hypertension relationship as a risk factor for CAD patients with blood group A 
(p value = 0.02) and no significant relationship with Lewis blood groups.  

 

 
 

[Table / Figure 5] shows that there is no significant relationship with diabetes mellitus for CAD patients with ABO 

blood groups, but it is significant with the Lewis Le (a-b-) and Le (a-b +) phenotype.  
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[Table / Figure 6] shows a significant association of dyslipidemia as a risk factor for subjects with A and B blood 

groups and also with the Lewis Le (a-b-) and Le (a-b +) phenotype.  

 

 
 

[Table / Figure 7] shows that smoking has a significant relationship as a risk factor in patients with CAD of blood 
group A, but shows that it is important with the exception of the Lewis Le (ab +) phenotype. Three phenotypes 

Multivariate logistic regression analysis showed that the Lewis phenotype was independently related with increase 

CAD risk (Ratio ratio: 1.71; 95% CI: 1.50-1.89) [Table / Figure 8]. 

 

 
 

DISCUSSION: 

The present aim was to investigate the association and 

pattern of Lewis phenotypes and ABO blood grouping 

in patients with clinically confirmed CAD9-10. In this 

study, the most common blood group was O in 41.2% 

of cases, followed by B group (33.2%), A group 

(21.9%) and AB group (3.7%). The blood group O 

prevalence in patients with CAD was nearly same to 

that observed in controls, but moderately, the non-O 

'group frequency, ie, groups A, B, showed a slight 
increase in patients with CAD. The AB blood group 

frequency in these subjects was lower than in the 

control group11. A study by Sharif S et al. In Lahore, 

Punjab Institute of Cardiology showed that subjects 

with blood group A had a significantly higher risk of 

developing CAD than other blood groups12. A study 

by Whincup PH et al. noted that CAD incidence was 

higher in A blood group subjects than in non-A 

subjects. A study by Garg P et al. Reported a 

significant relationship between HR and blood group 

B, where Banerjee S et al. showed a high rate of CAD 

in blood group A13. The association of CAD with ABO 

blood group was supported by evidence that high 

levels of von-willebrand factor (vWF) -Factor VIII 

was a risk factor for CAD. Blood group O individuals 
had approximately 25% lower plasma factor factor 

VIII and vWF levels in non-O blood groups than other 

groups at higher risk of thrombosis and CAD. The risk 

factors such as hypertension, smoking, dyslipidemia 

and diabetes mellitus were associated with CAD in 
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94.1% of cases. Sharif S et al. showed that the 

prevalence of general hypertension was higher with 

58.5% compared with 53.5% of diabetes14. Of the 187 

patients in this study group, 73 (39.0%) had 

hypertension with a significant association with blood 
group A, and 55 (29.4%) had associated type II 

diabetes mellitus, but did not show a significant 

relationship with the groups. ABO blood. Sayed EL 

and Amine HC have shown that hypertension is more 

common in blood group B and then in blood group 

A15. They observed that blood type O protects against 

hypertension and blood groups A and B protect against 

diabetes and hyperlipidemia. Chandra T and Gupta A 

showed that people in blood group B were more 

susceptible to hypertension. In contrast to previous 

studies, hypertension was observed more in blood 

group O (38.4%).Blood group A has been reported to 
show high levels of total cholesterol (CT) and low 

density lipoprotein (LDL). In many studies, high CT, 

triglycerides (TG), LDL and low high density 

lipoproteins (HDL), O and finally AB groups were 

found to be low in blood groups A and B. This study 

showed a significant relationship with blood groups A 

and B. In a study by Sharif S et al., Smoking was 

observed to be 54%. As in this study, 81.2% were 

observed. Lewis antigens play a well-defined role in 

selectin-mediated cell adhesion events and in defense 

against inflammation and infection. In the absence of 
these antigens, inflammation and chronic infection, as 

in Le (a-b-), contribute to the multifactorial 

pathogenesis of coronary heart disease events. This 

may be a reason for obtaining Le (a-b-) CAD in 

existing patients. 

 

CONCLUSION: 

This study results showed a slight increase in the 

susceptibility of individuals in blood group A and B to 

CAD compared to the control group. However, this 

training did not validate a strong relation of ABO 

blood group with CAD. However, the study 
demonstrated a significant association of ABO blood 

group with risk factors such as smoking, dyslipidemia 

and hypertension. This study also demonstrated a 

substantial relationship of Le (a-b-) phenotype with 

CAD and risk factors such as smoking, dyslipidemia 

and hypertension. Detection of the Lewis phenotype 

may help to take primary prevention measures against 

CAD. 
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