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Objectives The present study was designed to explore the relation between ABO
blood group and cardiovascular risk factors in the patients attending tertiary care hos-
pital in South India.

Materials and Methods One hundred nine patients, each male and female with dif-
ferent cardiovascular diseases, were included in the study and their ABO blood groups
were analyzed with the cardiovascular risk factors. A detailed history was taken from
all the patients regarding cardiovascular risk factors like high blood pressure, diabe-
tes, and lipidemic. Total cholesterol, high density lipoprotein (HDL) cholesterol, low
density lipoprotein (LDL) cholesterol, and serum triglycerides were determined for
assessing lipidemia. Blood grouping was done using standard tube technique. Red cell
and serum grouping was performed and results documented. Association between
ABO blood groups and cardiovascular risk factors was done using chi-square test and
Spearman’s correlation.

Results The distribution of ABO blood groups shows that blood group O (41.28%)
was more common in patients followed by group B (29.36%), group A (19.27%), and
group AB (10.09%). One-hundred six cases (97.2%) were Rh D positive. A statistically
significant difference was observed between gender and total cholesterol, LDL cho-
lesterol and BMI with p value <0.05. In the study population, distribution of major
cardiovascular risk factors, especially diabetes mellitus and dyslipidaemia, with ABO
blood groups shows that there was no significant difference observed between blood
groups and these cardiovascular risk factors. However, statistical significance was
there between blood group O and hypertension (p = 0.03).

Conclusion There was no significant difference between the blood groups and the
major cardiovascular risk factors were diabetes and lipids, but there was an association
between blood group O and hypertension.
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Introduction

Immunological era of blood transfusion started in 1901 with
the discovery of ABO blood group system by Karl Landsteiner.
Among 360 blood group antigens, ABO blood group system
has been recognized as the major clinically significant blood
group antigens, which are expressed as complex carbohydrate
chains on red cell membrane. ABH-active oligosaccharides are
also located on the complex N-glycans of von Willebrand fac-
tor (VWF). Due to their presence on various cells and human
tissues such as platelets, epithelium, and vascular endothelium,
they are also known as “histoantigens.” Several reports have
suggested the association of ABO blood groups with diseases
such as myocardial infarction, angina, peripheral vascular dis-
ease, cerebral ischemia of arterial origin, and venous thrombo-
embolism (VTE). ABO phenotype have been recognized to have
significant association with clotting anomalies like thrombotic
disease more commonly seen in A blood group individuals than
in O blood group individuals and bleeding more common in
0 blood group individuals than in A blood group individuals.!
About 25 to 30% more VWF was found in plasma from non-O
blood group individuals than that from O blood group individ-
uals, arranged in the order AB>A>B>0>0, (Bombay) leading
to increased prevalence of venous and arterial thrombosis in
non-0 blood group individuals.>* Further ABO genotype affects
the VWF quantities in plasma, with A/O' and B/O' individuals
having lower VWF plasma levels than A/A and B/B individuals,
respectively. Meta-analysis and systemic reviews confirmed
association between vascular diseases and non-O phenotype.*
Genome-wide association studies further confirmed ABO blood
groups as arisk factor for VTE and in a coronary artery disease.>®
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RESULTS : Significant if p<0.05
Significant association of O blood group with Hypertension(p=0.03)

However, there is still a lot of variation among the results of
disease association with ABO blood groups, as India is one of
the most diverse nations ethnically in the world where distribu-
tion of blood groups varies from region to region and from one
population to another. Hence, cardiovascular diseases can occur
due to multiple factors; different food habits, stress levels, and
working patterns in India may contribute to different levels of
incidence of these lifestyle diseases among males and females.
Further the risk of cardiovascular diseases is still underesti-
mated in women and requires high-quality evidence for disease
association with blood groups. Due to endogenous estrogens
exposure in women, manifestation of atherosclerotic disease is
assumed to be delayed during the reproductive period of life.
Women'’s Ischemia Syndrome Evaluation study has shown that
more than sevenfold increase in coronary artery risk was seen in
young women with endogenous estrogen deficiency. Coronary
heart disease risk worsens during menopause transition as a
result of estrogen deficiency.” Although women and men share
most risk factors, cardiology guidelines should be more focused
on sex-related differences and their association with cardiovas-
cular risk factors and signs of cardiovascular diseases.

The present study was designed to explore the relation-
ship between ABO blood group and cardiovascular risk fac-
tors among men and women patients attending tertiary care
hospital in South India.

Materials and Methods

This cross-sectional study was conducted at ESIC Medical College
and Hospital, within the Department of Physiology in conjunc-
tion with the Department of Cardiology and Department of
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Transfusion Medicine. Group of 109 patients, both male and
female with different cardiovascular diseases, were included
in the study and their ABO blood groups were analyzed with
the cardiovascular risk factors. Institutional ethics commit-
tee approval has been taken for the study. The patients were
fully informed about the objectives of this study. All patients
gave their informed consent to participate in the study. A close
history was taken regarding cardiovascular risk factors such
as high blood pressure, diabetes mellitus, and dyslipidemia.
Additionally, data concerning the age of onset of menopause
was also taken from the women participants. Patients in acute
stages of the cardiovascular diseases and children with cardio-
vascular diseases were excluded from the study. Blood pressure
was measured as per the standard protocol and their systolic
blood pressure and diastolic blood pressure were documented.
Blood glucose levels were assessed through Hemoglobin Alc
(high-performance liquid chromatography method) for diabetes.
Total cholesterol (CHOD-PAP method), high-density lipoprotein
(HDL) cholesterol and low-density lipoprotein (LDL) cholesterol
(direct enzymatic method), and serum triglycerides (GPO-PAP)
were determined for assessing dyslipidemia. Anthropometric
data was taken to measure height and weight. body mass index
(BMI= weight (kg)/ height [m?]) was calculated based on which
the subjects were classified as overweight, obese, and nonobese
individuals. Precisely, 3 mL venous sample was collected in eth-
ylenediaminetetraacetic acid and 2 mL plain vacutainer for ABO
grouping and typing. Blood grouping was done using standard
tube technique as per departmental standard operating proce-
dure. Red cell and serum grouping were performed and results
were documented.

Statistical Analysis

Descriptive statistics for the categorical variables were per-
formed. Continuous variables are expressed as mean and
standard deviation. Association between ABO blood groups
and cardiovascular risk factors was done using chi-squared
test. Spearman’s correlation was used to determine associa-
tion between gender and continuous variables. All statistical
analysis was performed at 5% level of significance and was
considered significant if p-value <0.05. Analysis was done
using SPSS version 20.0 statistical software package.

Results

During the study period, 109 patients with a diagnosis of car-
diovascular disease were investigated to know the association
between cardiovascular risk factors and ABO blood groups.
Descriptive statistics of the study population (=Table 1)

Table1 Descriptive statistics of study population (n = 109)

Variables Mean * SD
Age (y) 54+10.4
Height (m) 1.57+0.10
Weight (kg) 65.51+12.8

Abbreviation: SD, standard deviation.
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shows a mean age of 54 years (range 28-80 years), mean
height of 1.57 m, and mean weight of 65.51 kg.

As shown in =Fig. 1, out of 109 patients investigated,
57 (52.29%) patients were male and 52 (47.71%) patients
were female.

The distribution of ABO blood groups shows (=Fig. 2) that
blood group O (41.28%) was more common in patients fol-
lowed by group B (29.36%), group A (19.27%), and group AB
(10.09%). One-hundred six cases (97.2%) were Rhesus (Rh)-D
positive, while three cases (2.8%) were found to be Rh-D neg-
ative. The percentage distribution of blood groups in relation
to gender is shown in =Table 2.

We have analyzed the distribution of cardiovascular
risk factors in our study population on the basis of gen-
der (=~Table 3). The mean value of BMI, LDL cholesterol,
triglycerides, and total cholesterol was on higher side in
females compared with males. A statistically significant

Gender

M Female
W male

Fig. 1 Distribution of study population based on gender.

507

n=109

O group

A group B group AB group

Blood group

Fig. 2 Distribution of blood groups in study population.
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difference was observed between gender and total choles-
terol, LDL cholesterol, and BMI with p-value <0.05.

Distribution of major cardiovascular risk factors with ABO
blood groups (=Table 4) in the study population shows that
there was no significant difference observed between blood
groups and cardiovascular risk factors under study.

The association of cardiovascular risk factors with blood
groups showed no significance between ABO blood groups
and BMI (=Table 5). There was no significant association
found between lipid profile (total cholesterol, LDL cholesterol,

Table 2 Distribution of blood groups with gender
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HDL cholesterol, triglycerides) of the study population and
blood groups (=Tables 6-9).

The association between blood groups and hypertension
(=Table 10) in the study population shows statistical signif-
icance between blood group O and hypertension, but no sig-
nificance was seen with other blood groups. Similarly, there
was no significant association found between blood groups
and diabetes in study population (~Table 11).

Discussion

The aim of this cross-sectional study was to determine the
association of ABO blood groups with various cardiovascular

Blood groups Gender -Value
e 5 risk factors among cardiovascular disease patients admitted.
Male Female
O group (n =45 25 (55.6% 20 (44.4% 0.113
group ( ) ( ) ( ) Table 5 Association between ABO blood groups and BMI
A group (n =21) 11(52.3%) | 10(47.7%)
. . Blood BMI BMI p-Value
B group (n = 32) 19 (59.3%) 13 (40.7%) groups (normal) | (overweight/obese)
AB group (n=11) 2(18.1%) 9 (81.9%) 0 group 20 25 0.666
Total 57 (100%) | 52 (100%) (n = 45) (44.4%) | (55.6%)
Abbreviation: n, number of participants. A group 10 11 0.555
(n=21) (47.7%) | (52.3%)
B 11 21 0.427
Table 3 Distribution of cardiovascular risk factors with gender (ngzrc;uzﬁ (34.3%) (65.7%)
Variables Gender p-Value AB group 4 7 0.740
(Mean + SD) Male Female (n=11) (36.3%) | (63.7%)
(n=57) (n=52) Abbreviations: BMI, body mass index, n, number of participants.
Total cholesterol | 143.16 + 160.10 £45.8 | 0.028°
(mg/dL) 38.2 o
Table 6 Association between ABO blood groups and total
HDL (mg/dL) 37+10 39+ 10 0.245
cholesterol
LDL dL 92+3 107 £41 .040°
(mg/dL) 8 0 0.040 Blood Total cholesterol | Total cholesterol | p-Value
TGL (mg/dL) 155 + 96 158 £100 0.890 groups (<200 mg/dL) (>200 mg/dL)
HbA1C 7.07+£2.12 6.77£2.14 0.697 0 group 40 5 0.263
SBP (mm Hg) 13225 131423 0.885 (n=45) | (88.9%) (11.1%)
DBP (mm Hg) 87+18 83+13 0.272 A group 14 7 0.055
BMI 25.16 £4.0 28.38+7.4 0.003° (n=21) (66.7%) (33.3%)
Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; (Bng:(;)uz[)) (2861 2%) (61 8.3% 0.844
HbA1C, hemoglobin Alc; HDL, high-density lipoprotein; LDL, low-den- e e
sity lipoprotein; SBP, systolic blood pressure; TGL, triglyceride. AB group | 10 1 0.465
*Correlation is significant at the 0.05 level (2-tailed), SD: Standard devia- (n=11) (91.0%) (9.0%)
tion, significant by Spearman’s correlation . .
bCorrelation is significant at the 0.01 level (2-tailed). Abbreviation: n, number of participants.
Table 4 Distribution of cardiovascular risk factors with ABO blood groups
Variables Blood group p-Value
(Mean + SD) O (n = 45) A(n=21) B (n=32) AB(n=11)
Total cholesterol (mg/dL) 142.13+38.6 160.66 + 45.3 159.40 + 46.9 146.72 +37.4 0.227
HDL (mg/dL) 38.27+11.9 36.62 +10.1 39.53+7.0 39.45+11.4 0.771
LDL (mg/dL) 91.11+35.2 103.67 £36.7 110.69 +£48.7 93.82+27.0 0.172
TGL (mg/dL) 153+£92.5 170.38 £91.5 151.22+112.4 159.91+92.3 0.901
HbA1C 7.02+£ 0.1 6.53+1.2 7.15+25 7.14+1.7 0.758
SBP (mm Hg) 131.29+23.7 131.29+.0 130.90 £ 23.8 136.91£8.2 0.908
DBP (mm Hg) 86.82 £ 19.5 83.76 £12.9 82.87+12.9 86.64 = 14.5 0.722
BMI 25.83+4.2 25.7+3.9 28.17+8.8 27.81+6.1 0.301

Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; HbA1C, hemoglobin Alc; HDL, high-density lipoprotein; LDL, low-density lipopro-

tein; n, number of participants; SBP, systolic blood pressure; SD, standard deviation; TGL, triglyceride.
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Table 7 Association between ABO blood groups and LDL
cholesterol

Blood LDL cholesterol | LDL cholesterol | p-Value
groups (<100 mg/dL) (>100 mg/dL)

O group 30 15 0.336
(n=45) | (66.7%) (33.3%)

A group 10 11 0.261
(n=21) | (47.6%) (52.4%)

B group 17 15 0.453
(n=32) | (53.1%) (46.9%)

ABgroup | 8 3 0.376
(n=11) | (72.8%) (27.2%)

Abbreviations: LDL, low-density lipoprotein; n, number of participants.

Table 8 Association between ABO blood groups and HDL
cholesterol

Blood | HDL cholesterol HDL cholesterol | p-Value
groups | (>50 mg/dL) (<50 mg/dL)

(6] 8 37 0.322
group (17.8%) (82.2%)

(n=45)

Agroup | 2 19 0.649
(n=21) | (9.5%) (90.5%)

B group | 2 30 0.264
(n=32) | (6.2%) (93.8%)

AB 2 9 0.596
group (18.1%) (81.2%)

(n=11)

Abbreviations: HDL, high-density lipoprotein; n, number of participants.

Table9 Association between ABO blood groups and triglycerides

Blood Triglycerides Triglycerides p-Value
groups (<150 mg/dL) | (>150 mg/dL)

O group 29 16 0.510
(n'=45) (64.4%) (35.6%)

A group 10 11 0.261
(n=21) (47.7%) (52.3%)

B group 21 11 0.489
(n=32) (65.7%) (35.3%)

ABgroup | 5 6 0.337
(n=11) (45.4%) (54.6%)

Abbreviation: n, number of participants.

In present study, the blood groups were distributed in the order
of group O (41.28%) >group B (29.36%) > group A (19.27%)
> group AB (10.09%). However, the distribution was not similar
between male and female in our study population. The distri-
bution of ABO groups in our study is correlating with the stud-
ies conducted among blood donors in south India at Bengaluru
and Kerala, respectively.®® However, studies from North India
have described group B being the most common blood group,
followed by O, A, and AB. While comparing Rh group,106 cases
(97.2%) were Rh-D positive and 3 cases (2.8%) were Rh-D nega-
tive. Studies conducted in south India showed 91 to 95% preva-
lence of Rh-D positive and 4 to 8% prevalence of Rh-D negative
among blood donors.3® However, one study conducted on

Katna et al.

Table 10 Association between ABO blood group and hypertension

Blood With Without p-Value
groups | hypertension hypertension

Ogroup | 28 17 0.03®
(n=45) | (62.2%) (37.8%)

A group 13 8 0.136
(n=21) | (62.0%) (38.0%)

B group 24 8 0.899
(n=32) | (75.0%) (25.0%)

AB group | 9 2 0.515
(n=11) | (81.9%) (1.9%)

Abbreviation: n, number of participants.
aSignificance by chi-squared test.

Table 11 Association between ABO blood group and diabetes
mellitus

Blood With diabetes | Without diabetes | p-Value
Groups mellitus mellitus

O group 23 22 0.833
(n=45) (51.1%) (48.9%)

A group 10 11 0.860
(n=21) (47.7%) (52.3%)

B group 15 17 0.762
(n=32) (46.9%) (53.1%)

AB group 6 5 0.739
(n=11) (54.6%) (45.4%)

Abbreviation: n, number of participants.

association of ABO blood groups with cardiovascular risks cor-
related with Rh-D negative prevalence only, in contrast with the
Rh-D positive blood groups.!

Analysis of the distribution of cardiovascular risk factors
with the gender showed higher mean levels of total cholesterol,
LDL cholesterol, triglycerides, and BMI among females com-
pared with males. BMI showed significant correlation (p < 0.01)
with the gender. The prevalence of overweight/obesity is higher
in females (71%) than in males (47%). Total cholesterol and LDL
cholesterol showed significant correlation (p < 0.05) with the
gender. No significant correlation was noticed with other car-
diovascular risk variables and gender. Our observation of high
prevalence of overweight and obesity agrees with the findings
from previous studies.'?

Cardiovascular diseases are multifactorial that includes
genetic and environment factors. We have analyzed the distri-
bution of cardiovascular risk factors among men and women
with ABO blood groups and their association was determined.
We found from the analysis that lipid profile variables had sig-
nificantly different mean value among the blood groups. The
mean value of total cholesterol and triglycerides was highest
among group A than other groups. The mean value of HDL
cholesterol was higher in group B and group AB and lowest in
group A. The mean value of LDL cholesterol was higher in group
B and lowest in group O. With regard to BMI, blood groups B
and AB were associated with overweight and obesity compared
with group O and group A, respectively. Several studies showed
similar results. However, there was no significant correlation
observed between blood groups, lipid profile, and BMI in our
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study population.’>-* Significant difference between the preva-
lence of ABO blood groups and development of cardio vascular
diseases was not found in few previous studies. In contrast to our
study, Framingham’s study and British Regional Cohort’s study
suggested that association of ischemic heart disease with blood
group A is more when compared with other groups. Few studies
done in our country also state that blood group A increases the
risk of coronary heart disease.'>'® However, recent study from
eastern part of India suggested that blood group O increases the
risk of coronary heart disease.!” Few studies also showed no sta-
tistical significant association between ABO blood groups and
coronary artery disease.!

In the analysis of the association between the ABO blood
groups, hypertension and diabetes, statistically significant
association (p < 0.05) was observed only with blood group
0 and hypertension. No significant correlation was observed
between other groups and hypertension in study population.
Few other studies found an association between hyperten-
sion and blood groups A and B.'?° These contrasting results
probably suggest a complex interplay between the geograph-
ical area, genetic factors and environment, life style, diet,
and psychosocial stress causing the cardiovascular diseases.
Further studies conducted on a large scale studying an exten-
sive list of parameters in association with blood groups would
help in establishing definitive causations and high-quality
evidence between blood groups and cardiovascular diseases.

Limitation

Sample size was restricted due to time constraint. The associ-
ation of premenopause and postmenopause in females with
cardiovascular risk factors could not be performed as the
number of patients in premenopause was less compared with
postmenopause. Use of lipid lowering and antihypertensive
drugs among study population may also have affected the
statistically significant association of ABO blood groups with
cardiovascular risk factors among men and women.

Conclusion

This study showed significance of association between blood
group O and hypertension. Further, statistically significant
correlations were observed between gender and BMI, total
cholesterol, and LDL cholesterol. This study results though did
not show significant association between ABO blood groups
with other cardiovascular risk factors; however, this study
shows that blood group A and B have higher mean values
with respect to cardiovascular risk factors such as lipid profile,
while group B and group AB are associated with higher BMI.

Audio File

Audio file for this article is available at doi.org/10.1055/
s-0040-1714325.
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