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Abstract
Infected individuals suffer from a variety of symptoms due to Coronavirus infection and these 
can vary greatly from person to person. Understanding its nature and biological function is very 
important including the influence of variable patient genetic backgrounds and preexisting state 
of health on the underlying molecular mechanism of the disease. There has been an increase in 
research efforts aimed at understanding variable clinical manifestations of SARS-CoV-2 among 
infected populations as a result of the high infection rate. The ABO blood system polymorphism 
has been suggested to influence infection through any of several possible mechanisms. In this 
study, we aimed to determine whether there is a relationship between ABO blood type and the 
severity of COVID-19 disease in Northern Cyprus. People with blood group A, diabetes, COPD, 
and heart patients were found to be highly susceptible to COVID-19 infection (P<0.05). 
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Keypoints
• The ABO blood system polymorphism has been suggested 

to influence infection.

• People with blood group A were found to be highly 
susceptible to COVID-19 infection. 

• People suffered with diabetes, COPD, and heart patients 
were found to be highly susceptible to COVID-19 infection.

Introduction
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2), a positive-strand, enveloped RNA virus, infection 
causes Coronavirus disease (COVID-19). COVID-19 can cause 
disease ranging from pneumonia and even death, depending 
on the severity of the infection. Fever, cough, myalgia or 
fatigue, were the most common symptoms initially identified 
in an outbreak; atypical symptoms including sputum, headache, 
hemoptysis, and diarrhea have been reported [1]. Previous 
studies have tried to explain COVID-19 susceptibility by using 
information regarding demographics, culture, diet and genetic 
variations [2].

It has been reported that polymorphisms of the ABO blood group 
are associated with susceptibility and complications associated 
with a variety of diseases and infections. These conditions 
include tumors and coronary artery disease as well as infection 
with hepatitis B virus, SARS-CoV, and Helicobacter pylori 
[3,4]. The effect of the ABO blood group system on COVID-19 
susceptibility was first reported by Zhao, et al. They concluded 
that infections with COVID-19 were more likely to occur in 
patients with the A blood type than in those with the O blood 
type [5]. This association between COVID-19 infection and 
ABO blood types have been explained by various mechanisms, 
including anti-A antibodies, gene expression, glycan antigen 
production, coagulation system changes, and genetic variations. 

Various cell types, including respiratory epithelial cells, are 
affected by glycosyltransferases of the A and B blood groups. 
Researchers have shown that, in combination with O and B 
blood group antibodies, the anti-A antibody inhibits SARS-
CoV-2 S protein interaction with its membrane receptor ACE2 
[6].

The Rh blood group has at least 45 independent antigens, 
making it the most polymorphic blood group among humans 
and the second most relevant blood group for transfusions 
after ABO [7]. COVID-19 was found to be less likely to occur 
among people with O and Rh (-) blood types according to a 
study and thrombotic risk is significantly reduced in O blood 
group individuals [8,9].

Yaylaci and colleagues found that patients with COVID-19 
were most likely to have blood group A (+), and the Rh (+) 
blood group was found in all patients who died in the intensive 
care unit as a result of the disease. Although Rh (+) blood 
group had a significantly high rate among the patients admitted 
to the intensive care unit, there was no significant correlation 
between Rh blood group and mortality [10]. A recent study from 
the same group reported that ABO group and age were found 
to be significantly associated with COVID-19, and there was 
an increased COVID-19 incidence in the younger, O blood 
group individuals. They found no significant relationship 
between ABO-Rh group and mortality due to COVID-19, and 
indicated the importance of group heterogenicity [11]. Another 
study suggested that hospitalization due to COVID-19 may 
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disproportionately affect different races and ethnic groups, and 
highlighted that there is no direct ABO group association for the 
severity of COVID-19, and the results favoring a certain group 
may be due to whether a proper comparison group was selected 
with care [12]. 

In this study, we investigated whether there is a relationship 
between the ABO blood type and COVID-19 severity in 
Northern Cyprus.

Methods
Study case
A retrospective case-control study was conducted that included 
200 positive cases and 200 negative cases of COVID-19. An 
overview of demographics, comorbidities, and laboratory 
markers was provided as well as an analysis of inflammation. 
We also took history of hypertension, smoking, hyperlipidemia, 
Chronic Obstructive Pulmonary Disease (COPD), cardiovascular 
disease (history of coronary artery disease, stroke, diabetes 
mellitus, cancer, Chronic Kidney Disease (CKD), kidney failure, 
hemodialysis, cirrhosis, and Deep Vein Thrombosis (DVT). 
When a patient has taken medication within the past year, 
relevant information was obtained. Antiplatelet drugs such as 
aspirin, and p2y12 inhibitors, anticoagulants, antihypertensive 
drugs, and beta-blockers are among the drugs of interest. The 
informed consent form was approved among all participants. It 
was approved by Dr. Burhan Nalbantoglu State Hospital Ethics 
Committee (Number YTK. 1.01).

Statistical evaluation
Statistics were analyzed using Pearson's chi-square tests and 
Fisher's exact tests based on participant characteristics. Jamovi 
V2.0.0 software was applied for the calculations and the 
statistical significance level was accepted as P<0.05.

Results
A total of 400 patients (200 testing positive by PCR for SARS-
CoV-2 RNA and 200 PCR negative) were included in this 
study. ABO and Rh blood groups distribution of control and 
patient groups; 0 blood group 160 (40%), A 146 (36.5%), B 
66 (16.5%), AB 28 (7.0%), Rh (+) 381 (95.3%) and Rh (-) 19 
(19%) individuals (Table 1). 

Distribution of COVID-19 and ABO blood groups
A total of 160 people with blood type 0, 67 (41.9%) had 
COVID-19 infection, 86 (58.9%) of 146 people with blood type 
A had COVID-19 infection, 32 (48.5%) of 66 people with blood 
type B had COVID-19 infection. It was determined that 15 of 28 
people with AB blood group (53.6%) had COVID-19 infection. 
Statistically significant associations were found between blood 
group A and COVID-19 and heart disease (P=0.029) (Table 2).

Distribution of COVID-19 and Rh groups
It was determined that 8 (42.1%) of 19 Rh-negative people had 
COVID-19 infection, an D-192 of 381 Rh-positive people had 
COVID-19 infection. No statistically significant relationship 
was found between the Rh group and COVID-19 (P>0.05) 
(Table 3).

Comparison of COVID-19 and diabetes status
It was determined that 43 (81.1%) of 53 diabetic people had 
COVID-19 infection, and 157 (45.2%) of 347 non-diabetic 
people had COVID-19 infection. There was a statistically 
significant association between COVID-19 and diabetes 
(P<001) (Table 4).

Comparison of COVID-19 and COPD patients
It was determined that all 12 people (100%) with COPD had 
COVID-19 infection and 188 (48.5%) of 388 people who did not 
have COPD had COVID-19 infection. A statistically significant 
relationship was found between COVID-19 and COPD (P<001) 
(Table 5).

Comparison of COVID-19 and heart disease
It was determined that 62 (77.5%) of 80 people with heart 
disease had COVID-19 infection, and 138 (43.1%) of 320 people 
without heart disease had COVID-19 infection. COVID-19 and 
heart disease have a statistically significant relationship (P<001) 
(Table 6).

Comparison of COVID-19 and COVID vaccine
It was observed that 156 (46.4%) of 336 vaccinated patients 
were found to be COVID positive, and 44 (68.8%) of 64 
unvaccinated patients were found to have COVID infection. 
A statistically significant relationship was found between 
COVID-19 and vaccine status (P<001) (Table 7).

Table 1: ABO and Rh blood groups distribution.

Levels Counts % of Total Cumulative%

O 160 40.00% 40.00%

A 146 36.50% 76.50%

B 66 16.50% 93.00%

AB 28 7.00% 100.00%

Frequencies of Rh

Levels Counts % of Total Cumulative%

Negative 19 4.80% 4.80%

Positive 381 95.30% 100.00%
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Table 2: COVID 19 and ABO blood groups distribution.
Blood Group % COVİD   Positive COVİD Negative Total

O
Observed 67 93 160

% within row 41.90% 58.10% 100.00%

A
Observed 86 60 146

% within row 58.90% 41.10% 100.00%

B
Observed 32 34 66

% within row 48.50% 51.50% 100.00%

AB
Observed 15 13 28

% within row 53.60% 46.40% 100.00%

Total
Observed 200 200 400

% within row 50.00% 50.00% 100.00%
X2 Tests

Value df P
X2 9.06 3 0.029
N 400 - -

Table 3: COVID 19 and Rh blood groups distribution.
Rh % COVİD Positive COVİD Negative Total

Negative
Observed 8 11 19

% within row 42.10% 57.90% 100.00%

Positive
Observed 192 189 381

% within row 50.40% 49.60% 100.00%

Total
Observed 200 200 400

% within row 50.00% 50.00% 100.00%
X2 Tests

Value df P

X2 0.497 1 0.481

N 400 - -

Table 4: Differentiation of COVID 19 and diabetes patients.
Diabetes % COVİD Positive COVİD Negative Total

There are 
Observed 43 10 53

% within row 81.10% 18.90% 100.00%

None
Observed 157 190 347

% within row 45.20% 54.80% 100.00%

Total
Observed 200 200 400

% within row 50.00% 50.00% 100.00%
X2 Tests

Value df P

X2 23.7 1 <.001

N 400 -- -

Table 5: Differentiation of COVID 19 and COPD patients.
COPD % COVİD Positive COVİD Negative Total

There are Observed 12 0 12

% within row 100.00% 0.00% 100.00%

None Observed 188 200 388

% within row 48.50% 51.50% 100.00%

Total Observed 200 200 400

% within row 50.00% 50.00% 100.00%

X2 Tests
Value df P

X2 12.4 1 <.001
N 400 - -
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Discussion
COVID-19 is being investigated as a risk factor for blood type 
in recent studies [13,14]. ABO polymorphisms were associated 
with susceptibility to SARS-CoV-1 infection in one study1. 
Research has demonstrated that anti-A antibodies are protective 
against SARS-CoV-1 uptake in cells [15,16]. It has been reported 
that human anti-A antibodies inhibit angiotensin-converting 
enzyme-2-dependent cellular adhesion and angiotensin-
converting enzyme-2-dependent cellular adhesion in cells [15,16]. 
Goker, et al. demonstrated that; blood type A is associated with 
higher infection rates but not with disease severity in Turkey 
[17]. Kibler, et al. showed that the patients with aortic stenosis 
and blood group A were more likely to contract COVID-19 
[18]. Similarly, in our study, we found a high susceptibility to 
COVID-19 infection in patients with blood group A and heart 
disease in the literature. Ray, et al.,showed that individuals 
with O and Rh-negative blood are protected from a viral 
infection, severe illness, and mortality[8]. According to Zietz, 
et al. infection, mechanical ventilation, and death are also 
associated with ABO and Rh types[19]. The study by Holland and 
colleagues in 2020 focused primarily on critically ill patients 
and found that blood groups A and AB were associated with an 
increased risk of intubation, chronic renal replacement therapy, 
and long-term ICU stays [20]. In our study, 67 (41.9%) of 160 
people with blood type O had COVID-19 infection, 86 (58.9%) 
of 146 people with blood type A had COVID-19 infection and 
32 (48.5%) of 66 people with blood type B. We found that 15 
(53.6%) of 28 AB blood group patients had COVID-19 infection 

and had COVID-19 infection. Li, et al. also found an association 
between type A and viral infection, although not mortality [21]. In 
our study, we found that blood group A has a high susceptibility 
to COVID-19 infection, in accordance with the literature. In the 
largest study to date, Barnkob, et al.  found that blood group O 
has a protective effect on viral susceptibility [22,23]. In a similar 
study, Leaf, et al. found that patients with blood type O and Rh-
negative blood did not have an increased risk of infection but 
had no association with mortality [14]. 

Several studies have found that Rh-negative patients are less 
likely to contract viral infections, suffer severe illness, and die 
from post-infection complications [8,19]. An additional study by 
Leaf, et al. found that Rh-negative subjects had a lower infection 
rate, but that there was no effect on deaths observed due to 
COVID-19 [14]. In our study, we determined that 8 (42.1%) of 
19 Rh-negative people had COVID-19 infection, anD-192 of 
381 Rh-positive people had COVID-19 infection. However, no 
statistically significant relationship was found between the Rh 
group and COVID-19 (p>0.05).

In SARS-CoV-2 infection, the outcome of the disease seems 
to be strongly related to pre-existing health conditions, host 
thromboinflammatory response, and acquired factors such as 
age, history of smoking, diabetes and hyperlipidemia. Genetic 
factors may also influence the underlying molecular mechanisms 
of the disease and contribute to the clinical outcome. One 
possible mechanism relates ABO(H) expression on the platelets 
and as a part of glycoproteins such as Von Willebrand Factor’s 
(VWF) and Factor VIII (FVIII) which are found in reduced 

Table 6: Differentiation of COVID 19 and Heart disease.
Heart Disease % COVİD Positive COVİD Negative Total

There are Observed 62 18 80

% within row 77.50% 22.50% 100.00%

None Observed 138 182 320

% within row 43.10% 56.90% 100.00%

Total Observed 200 200 400

% within row 50.00% 50.00% 100.00%

X2 Tests
Value df P

X2 30.3 1 < .001
N 400 - -

Table 7: Differentiation of COVID19 and COVID vaccine.
COVID Vaccine % COVİD Positive COVİD Negative Total

There is a vaccine Observed 156 180 336

% within row 46.40% 53.60% 100.00%

No Vaccine Observed 44 20 64

% within row 68.80% 31.30% 100.00%

Total Observed 200 200 400

% within row 50.00% 50.00% 100.00%

X2 Tests
Value df P

X2 10.7 1 0.001

N 400 - -
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amount in O group individuals to a lower risk of thrombotic 
effects compared to non-O group individuals [23]. 

Even though, ABO groups may have an important influence on 
COVID-19 related hospitalization, more research is needed on 
the potential mechanisms involved. At present, there is no basis 
for suggesting differential precautions based on blood type.

Furthermore, there is evidence suggests that severity of SARS-
CoV-2 infection may disproportionately affect racial and 
ethnic minorities. Since the proportion of blood types can vary 
between ethnic groups, proper controls will be necessary to 
avoid confounding effects of other factors [12].

The information provided from previous studies contributes 
to a better understanding of the causes of disease. To develop 
countermeasures against viral infection and disease, further 
studies with properly selected comparison groups and analysis 
of additional data sets from all around the world including both 
acquired and genetic factors will be required to understand the 
molecular mechanisms of SARS-CoV-2 infection.

Conclusion
The results of this study show that Mg concentration in 
the sampled athletes’ blood was within the normal range. 
However, exercise intensity and competition time during the 
season may affect Mg concentration in the long term. Frequent 
measurements could detect differences and deficiencies of 
electrolytes in athletes. In addition, dietary and fluid intake and 
loss assessments should be carefully considered before planning 
nutritional strategies for athletes. Mg supplements can help 
athletes to enhance performance, especially if not enough Mg is 
being consumed in meals.
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