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THE RELATIONSHIP BETWEEN ABO BLOOD GROUP AND ATRIAL FIBRILLATION

Atrial fibrillation is the most common type of cardiac arrhythmia associated with substantial mortal-
ity and morbidity, largely due to thromboembolism, particularly stroke. AF shares strong association with
cardiovascular diseases like hypertension, ischemic heart disease, congestive heart failure, valvular heart
disease. Although almost all risks of AF have been overlooked but correlation between ABO blood group
and AF in general has not been investigated. Hence, we decided to study and identify the link between
ABO blood group and AF.

To fully assess effects of ABO blood group on AF and investigate the interaction between blood
groups and sex on the prevalence of atrial fibrillation.

This is a retrospective descriptive cross-sectional study. The data originates from database of “Sci-
entific Research Institute of Cardiology and Internal Diseases” Almaty city, Kazakhstan during 2019. AF
was confirmed using an electrocardiograph. IBM SPSS version 22 was used to conduct the statistical
analyses.

There were 475 patients with atrial fibrillation included in this study. A total of 279 patients (58.7%)
were male, and 196 patients (41.3%) were female. The distribution of ABO blood group in the patients
was as follows: 165 patients had blood group A (34.7%), 112 patients had blood group B (23.6%), 52
patients had blood group AB (10.9%) and 146 patients had blood group O (30.7%). After comparison
of O blood group with non O blood groups there was no significant difference in number of O and A
blood groups (P = 0.282), but other non O blood groups had significant differences in number [B (P =
0.035), AB (P = 0,000)].

Our results establish that non-O blood groups act as an independent risk factor for AF compared
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with individuals having O type blood.
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Introduction

The most common form of cardiac arrhythmia
is atrial fibrillation (AF) [1]. Patients are at raised
risk for death, heart failure, hospitalization, and
thromboembolic occurrences [2—-4]. In the United
States, it affects between 2.7 and 6.1 million people
[5]. AF is highly age-related and affecting 4% of
people over the age of 60 and 8% over the age of
80. Approximately 25% of people over the age of 40
will experience AF at some point in their lives [6]. In
addition to age, there are many types of cardiac and
medical conditions that are also closely linked to AF
such as: hypertension, coronary artery disease, heart
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failure, obesity, valvular heart disease, diabetes
mellitus, thyrotoxicosis, and sleep apnea syndrome
[7]. Therefore, AF has a strong association with
cardiovascular diseases.

The ability of human ABO blood type to influence
von Willebrand factor (VWF) and factor V111 (FVIII)
plasma levels has been shown to be a risk factor
for cardiovascular disorders [8,9]. Blood group O
can protect against non-valvular atrial fibrillation
related to peripheral cardioembolic complications,
which could be due to lower circulating of the von
Willebrand factor levels [10]. Beyond immunity, the
ABO blood groups are involved in physiological and
pathological processes [11]. Nonetheless, no
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previous correlation between ABO blood group and
cardiac arrhythmias has been identified or published
in the literature. Except one article to figure out the
possible link between ABO blood group and isolated
AF [12].

To fully evaluate ABO blood group and other
possible risk factors for AF and types of AF, we
conducted a cross-sectional study and included hy-
pertension, CHF, IHD, diabetes mellitus (DM) and
history of CVA in the comorbidities. We also
investigated the interaction between ABO blood
group and sex on the prevalence of AF. Based on a
study in 2014 which included 369 healthy Kazakh
donors, blood group O is the most common blood
group, followed by A, B, and AB [13].

Justification of the choice of articles and goals
and objectives

Aim

To assess the link between ABO blood group
and atrial fibrillation

Materials and Methods

This was a year-long retrospective descriptive
cross-sectional study. A consecutive nonrandom
sampling technique was used to pool all patients
with AF who admitted in «Scientific Research Ins-
titute of Cardiology and Internal Diseases» Almaty
city, Kazakhstan. A total of 475 patients (279 males
and 196 females) were selected.

Table 1 — General characteristics of study population (n=475)

Medianage of patients was 65 years and IQR
between 58-70. All were diagnosed with AF by the
cardiologist, and AF was confirmed using an
electrocardiogram (ECG). Patients were given a
comprehensive physical examination with a detailed
clinical historycollection. IBM SPSS version 22 was
used to conductthe statistical analyses. Normality of
variables was tested by Kolmogorov-Smirnov test.
Abnormally- distributed data is presented as median
(interquartile range), and analyzed using Mann—
Whitney U test. Dichotomous variables were analy-
zed with Pearson'schi-squared test, and expressed as
percentages. Multivariate logistic regression ana-
lysis was performed using a forced entry method of
base-line clinical characteristics to examine the
associations ofthe non-O and O blood groups with
risks AF, as wellas to examine those of any type of
the ABO blood group. The P-value cutoff point of
0.05 was used toassess the degree of significance.

Results and Discussion

As shown in Table 1, there were 475 patients
with atrial fibrillation included in this study. A total
of 279 patients (58.7%) were male, and 196 patients
(41.3%) were female. The distribution of ABO
blood group in the patients was as follows: 165
patients had blood group A (34.7%), 112 patients
had blood group B (23.6%), 52 patients had blood
group AB (10.9%) and 146 patients had blood group
0 (30.7%) (Figure 1).

% ’ ABO blood groups
. All Test of differences
variables cases A B AB (0]
N | % N % | N | %| N % | X2 |P-Value
Sex
male 219 | 587% | 88 | 53.3% | 71 | 634% |30 | 57.7% [ 90 [e1ew | |
female 196 | 413% | 77 | 46.7% | 41 | 36.6% | 22 | 423% | 56 | 38.4%
(AI%ERTf/g;?Z 65 (58 - 70) 65(59-70) | 66(59-70) | 68(59-73) | 64 (57-70) 0.000
Age group

53



The relationship between abo blood group and atrial fibrillation

54

Figure 1- Distribution of ABO blood group in patients with atrial fibrillation
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Rh_Factor
Negative 43 91% | 21 | 127% | 7 | 63% | 3 | 58% | 12 | 82% 579 | 0208
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Comorbidities
HTN no | 60 126% | 19 | 115% | 16 | 143% | 6 | 11.5% | 19 | 13.0% 0500 | o910
yes | 415 | 87.4% | 146 | 885% | 96 | 85.7% | 46 | 88.5% | 127 | 87.0% ' '
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yes 6 1.3% 1 6% 2 | 18% | 1| 1.9% 2 1.4%
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Types of AF
paroxysmal 179 | 37.7% | 71 | 43.0% | 50 | 44.6% | 16 | 30.8% | 42 | 28.8%
persistent 118 | 248% | 31 | 188% | 24 | 21.4% | 14 | 26.9% | 49 | 33.6%
: 15.735 073
:J‘Z;gi:tt:;‘f'“g 76 | 16.0% | 27 | 164% | 17 | 152% | 11| 212% | 21 | 14.4%
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Total 475 | 100.0% | 165 | 34.7% | 112 | 23.6% | 52 | 10.9% | 146 | 30.7
ABO blood group distribution
40,00% 34,74%
30,74%
30,00% 23.58%
20,00%
10,95%
10,00%
0,00%
BA(165) mB(112) mAB(52) =0 (146)
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After comparison of O blood group withnon-O but other non-O blood groups had significant
blood groups there was no significant difference in  differences in number [B (P =0.035), AB (P = 0,000)]

number of O and A blood groups (P = 0.282), (Table 2).
Table 2 — Comparison of O and non-O blood groups (n=475)
Comparison of O and non-O blood group Test of
difference
Blood groups Number % P -Value
A 165 34.7% 0.282
B 112 23.6% 0.35
AB 52 10.9% 0,000
@] 146 30.7%
Tot 475 100.0%
al
Estimation of blood
groups
Blood groups B Std. Wald DF Sig.
Error
A Intercept 12 114 1.159 1 .282
2
B Intercept - 126 4.454 1 .035
.26
5
AB Intercept -1.032 161 40.865 1 .000
a. The reference category is: O.

Types of atrial fibrillation distributed as follows:
179 patients had paroxysmal AF (37.7%), 118
patients had persistent AF (24.8%), 102 patients
had permanent AF (21.5%) and 76 patients had long
standing persistent AF (16.0%) Figure 2. Diffe-
rences in sex, age groups, Rh factor, comorbidities
such as hypertension, congestive heart failure,
ischemic heart diseases, diabetes mellitus, history
of CVA, obesity, thyrotoxicosis,

rheumatic heart disease and smoking between
patients with different ABO blood groups were not
significant. The most common associated comor-
bidities for atrial fibrillation were hypertension 415
(87.4%), IHD 318 (66.9%) and CHF 271
(57.1%), DM 112 (23.6%) and a history of CVA
51 (10.7). Paroxysmal atrial fibrillation was the most
common type of AF which accounted in 179
(37.7%) patients.
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Types of atrial fibrillation
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Figure 2 — The distribution of types of atrial fibrillation

In this cross-sectional study, we foundthat
patients with non-O blood groups were at
significantly increased risk for atrial fibrillation over
that in patients with blood group O. However, the
risk has not been statistically estimated although
roughly suggested from the results. The relationship
between non-O blood groups and risk of myocardial
infarction and venous thromboembolism reported by
many studies [14]. The blood group O is the most
common type in Kazakhstan [13] genotyping
employs a different strategy and is aimed directly
at genes that determine the surface proteins. ABO
blood group genotyping by real-time PCR has
several crucial advantages over other PCR-based
techniques, such as high rapidity and reliability
of analysis. The purpose of this study was to
examine nucleotide substitutions differences by
blood types using a PCR-based method on Kazakh
blood donors. Methods. The study was approved by
the Ethics Committee of the National Center for
Biotechnology. Venous blood samples from 369
healthy Kazakh blood donors, whose blood types
had been determined by serological methods, were
collected after obtaining informed consent. The
phenotypes of the samples included blood group A
(n = 99, however, non-O blood groups (mostly A
type) show strong association with atrial fibrillation
according to the results of our study. Many studies
demonstrated that the immune system (inflammatory

process) plays an important role in the production
of systolic and diastolic hypertension [15]. This is
what raises the red flag when considering a possible
connection and clarification between blood group
and AF. Generally, patients with non-O blood
groups have higher tendency to develop atrial
fibrillation. There was no evidence between ABO
blood group interaction and sex on the prevalence of
atrial fibrillation. Paroxysmal atrial fibrillation was
the most common types of AF which accounts 179
(37.7%).

Conclusion

Results from the study of relationship between
ABO blood group and AF show that non-O blood
groups, especially A group, have a significant
correlation with the risk of developing AF when
compared to people with O blood group. Differences
in data by sex, age groups, Rh factor, concomitant
diseases, such as arterial hypertension, congestive
heart failure, coronary heart disease, diabetes
mellitus, history of cardiovascular disease, obesity,
thyrotoxicosis, rheumatic heart disease, and smoking
among the patients with various ABO blood groups
were not significant. The most frequent comorbidities
of atrial fibrillation were arterial hypertension 415
(87.4%), IHD 318 (66.9%) and 271 CHF (57.1%),
DM 112 (23.6%) and a history of CVA 51 (10.7%).
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