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ABSTRACT
Aim: COVID-19 is an epidemic communicable disease that has been declared as a pandemic caused by severe acute respiratory 
syndrome coronavirus 2. Clinical studies have demonstrated that advanced age and comorbid conditions enhance the severity 
of the infection. The objective of this study was to examine the of effects of blood group types on risk of infection, disease 
severity, and mortality in COVID-19 patients.
Material and Method: Included in this study were 1618 patients who had been diagnosed with PCR confirmed COVID-19 
infection. The age, gender, blood type, disease severity, need for intensive care, and deaths of the patients were analyzed 
retrospectively. For the distribution of the blood types in a healthy population, statistics for the blood types of individuals in 
Ankara for 2020 were obtained from the Republic of Turkey Red Crescent Blood Services and used as a healthy control group 
for comparison with the data of the patients included in the study.
Results: Among the COVID-19 patients, blood type A was the most common type at a rate of 46.2%. This was followed by blood 
type O at a rate of 28.4%. The least common blood type was found to be type AB at a rate of 9%. When compared to the healthy 
population, blood type A was determined to be statistically significantly more common in COVID-19 infection (p=0.07,). In 
contrast, blood type O was determined to be less common when compared to the healthy population (p<0.001). No statistically 
significant differences were determined between the blood types and the risk of severe disease and mortality rate. 
Conclusion: Based upon the results of the study, it can be hypothesized that blood group type O may be protective against the 
risk of contracting the disease and the development of severe infection, while blood group type A may be associated with an 
increased risk of contracting the disease. However, it was determined that there were no statistically significant associations of 
mortality and the development of severe disease with ABO blood types.
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INTRODUCTION
Coronavirus disease 2019 (COVID-19) first emerged in 
Wuhan Province, China, as a severe infection involving 
respiratory system. After that, it was declared a pandemic 
by the World Health Organization due to the global 
spread of the disease (1). 

Prognosis of the disease caused by COVID-19 infection 
varies with age, comorbidities, and gender, although a 
prognostic risk factor specific to this disease has not been 
determined. The association between blood types and 
prognosis of the disease is among the risk factors in the 
literature that have not yet been clarified.

As is known, susceptibility to some viral infections 
has been linked to antigenic determinants of ABO 
blood types. Several previous studies have revealed an 
association between Hepatitis B and Norwalk virus 
infections and blood types (2,3). Similarly, several studies 
have shown that ABO blood types also are important 
risk factors for cardiovascular diseases and venous 
thromboembolism (VTE) (4,5). Risk of thrombosis has 
been reported to be lower in individuals with type O 
blood when compared to those with other blood types 
and, according to the most recent data, ABO blood types 
have been shown to modulate the risk of thrombosis via 
biological mechanisms (6,7). In Turkey and worldwide, 
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there have been a limited number of studies conducted 
that have examined the association between SARS-CoV-2 
and ABO blood types (8-11). Therefore, in this study, it 
was aimed to conduct an examination of the effects of 
blood types on the risk of infection, disease severity, and 
mortality in COVID-19 patients. 

MATERIAL AND METHOD
Ethics codes were followed, the patients were told 
about diagnostic and treatment protocols in detail, 
and informed consent forms regarding the use of their 
medical information were signed by the patients during 
their hospitalization. The study was carried out with 
the permission of Ankara City Hospital No:1 Clinical 
Research Ethics Committee (Date: 21.05.2020, Decision 
No: 626). All procedures were carried out in accordance 
with the ethical rules and the principles of the Declaration 
of Helsinki.

This study was conducted at the department of Internal 
Diseases between March 2020 and January 2021. Patients 
with SARS-CoV-2 RNA polymerase chain reaction 
(PCR)-confirmed COVID-19 infection were included in 
the study. Patients with no data about their blood type 
on the system and those with no reachable data for their 
blood type were excluded from the study. For the PCR 
tests of the patients, nasopharyngeal swab samples were 
used. Patient medical data were examined retrospectively. 
The patient data, including age, gender, comorbidities, 
and need for intensive care, were obtained from medical 
records. According to the severity of the disease, we 
classified the patients into two groups as non-severe and 
severe patients (Figure) (12,13). For distribution of the 
blood types in a healthy population, statistics for blood 
types in Ankara for 2020 were obtained from the Republic 
of Turkey Red Crescent Blood Services and used as a 
healthy control group for comparison with patient data. 
A 10000-patient sample from data about blood types of 
the whole population in Ankara was obtained. These data 
were used as a healthy control group for comparison with 
the patient data. 

Statistical Analysis
Data analysis was performed using IBM SPSS Statistics 
for Windows 25.0 (IBM Corp., Armonk, NY, USA). 
For evaluation of the study data, descriptive statistical 
methods [frequency, percentage, median, interquartile 
range (IQR)] were used, as well as the chi-square (χ2) 
test for comparison of the qualitative data. Conformity 
to normal distribution of the data was evaluated using 
the Kolmogorov-Smirnov and Shapiro-Wilk tests. For 
comparison of the data exhibiting normal distribution, 
the Mann-Whitney U test was used. Risk analysis was 
used to determine the risk rates. Statistical significance 
was considered as α=0,05.

RESULTS
A total of 1618 patients with a positive COVID-19 PCR 
test were included in the study population. The clinical 
and demographic findings of the patients, as well as 
their distribution by blood type and disease severity are 
represented in Table 1 and Table 2. The median age of the 
patients was determined to be 63 years. For the distribution 
by gender, 57.8% of the patients were male. Among the 
COVID-19 patients, type A was the most common blood 
type, at a rate of 46.2%. This was followed by type O at a rate 
of 28.4%. The least common was type AB, at a rate of 9%. 

When compared to the healthy population, type A was 
determined to be statistically significantly more common 
in COVID-19 infection (46.2% versus 42.6%; p=0.007, 
OR: 1.157). In contrast, type O was determined to be 
less common when compared to the healthy population 
(28.4% versus 33.1%; p < 0.001, OR: 0.802). 
The distribution of COVID-19 patients by disease 
severity and mortality rates are given in Table 3 and Table 
4. No statistically significant difference was determined 
between the blood types with regards to the risk of severe 
disease (p=0.990) and, among the COVID-19 patients, 
no statistically significant difference was determined 
between the blood types with regards to the mortality 
rates (p=0.907).

Table 1. Demographic evaluation of groups with mild and severe 
diseases
 
 
 
 

All Patients ICU Admission
 (Severe Disease) P 

value
(n=1618) Severe 

(n=814)
Non-severe 

(n=804)
Gender Male 936 (57.8%) 478 (58.7%) 458 (57.0%) 0.474ª
Age (year)  63.00 (27.00)  72.00 (20.00)  52.00 (27.00) 0.000b
a: Chi-square test (n/%), b: Mann-Whitney U test (median/IQR)

Figure. Flowchart of COVID-19 disease stage as non-severe and 
severe
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by Pendu et al., a general consensus emerged that O 
blood type appears to be associated with a lower risk of 
COVID-19 and non-O blood types appear to be harmful 
in 34 current studies. They supported this with two 
opinion. Natural anti-A and anti-B antibodies may be 
partially protective against SARS-CoV-2, which carries 
blood group antigens originating from non-O patients. 
In addition, O patients are less prone to thrombosis and 
vascular dysfunction than non-O patients and may be 
less at risk in the case of severe lung dysfunction (15). 
Parallel to this, in our study, it was also thought that type 
A blood may be associated with an increased risk for 
COVID-19, and the same pathophysiological hypothesis 
may play a role in this effect.

DISCUSSION
In this study, it was determined that, among the 
COVID-19 patients, the most common blood type 
was A, while the least common was type AB. Type A 
was determined to be statistically significantly more 
common in the COVID-19 group when compared to 
the healthy control, whereas type O was determined to 
be less common. While the types differed between the 
COVID-19 and healthy control groups, no association 
with disease severity or mortality was found.

The relationship between ABO blood groups and 
COVID-19 has been evaluated in previous studies and 
meta-analyses (14-18). In a meta-analysis published 

Table 2. Comparison of the Blood Groups of the Healthy Controls and COVID-19 Patients

Blood Type
Group

P-value*
COVID-19 (n=1618) Healthy Controls (n=10000) 

O 459 (28.4%) 3305 (33.1%)

0.002
A 748 (46.2%) 4264 (42.6%)
B 265 (16.4%) 1629 (16.3%)
AB 146 (9.0%) 802 (8.0%)
Blood Type COVID-19 (n=1618) Healthy Controls (n=10000) P-value* OR 95% CI
O 459 (28.4%) 3305 (33.1%) 0.000 0.802 0.714–0.901
A 748 (46.2%) 4264 (42.6%) 0.007 1.157 1.041–1.285
B 265 (16.4%) 1629 (16.3%) 0.929 1.006 0.873–1.160
AB 146 (9.0%) 802 (8.0%) 0.171 1.138 0.946–1.368
*: Chi-square test (n / %)

Table 3. Disease Severity in COVID-19 Patients by Blood Group

 Blood Type
ICU admission (Severe Disease)

P-value*
Severe (n=814) Non-severe (n=804)

O 233 (28.6%) 226 (28.1%)

0.990
A 373 (45.8%) 375 (46.6%)
B 134 (16.5%) 131 (16.3%)
AB 74 (9.1%) 72 (9.0%)

Blood Type
ICU Admission (Severe Disease)

P-value* OR 95% CI
Severe (n=814) Non-severe (n=804)

O 233 (28.6%) 226 (28.1%) 0.818 0.975 0.785–1.210
A 373 (45.8%) 375 (46.6%) 0.957 1.005 0.827–1.222
B 134 (16.5%) 131 (16.3%) 0.927 0.988 0.759–1.285
AB 74 (9.1%) 72 (9.0%) 0.924 0.984 0.700–1.382
*: Chi-square test (n/%)

Table 4. Status of the Life of COVID-19 Patients by Blood Group

 Blood Type
Survivor/Non-survivor

P-value*
Survivor (n=1211) Non-survivor (n=407)

O 338 (27.9%) 121 (29.7%)

0.907
A 562 (46.4%) 186 (45.7%)
B 200 (16.5%) 65 (16.0%)
AB 111 (9.2%) 35 (8.6%)

Blood Type
Survivor/Non-survivor

P-value* OR 95% CI
Survivor (n=1211) Non-survivor (n=407)

O 338 (27.9%) 121 (29.7%) 0.481 1.093 0.854–1.399
A 562 (46.4%) 186 (45.7%) 0.804 0.972 0.776–1.218
B 200 (16.5%) 65 (16.0%) 0.797 0.961 0.708–1.304
AB 111 (9.2%) 35 (8.6%) 0.730 0.932 0.626–1.388
*: Chi-square test (n/%)
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A meta-analysis of 21 studies published by Franchini et 
al was found low/very low evidence that patients with 
O blood were less susceptible to SARS-CoV-2 infection 
compared to the non-O blood type. No evidence was 
found to indicate the effect of type O blood on disease 
severity in SARS-CoV-2 infection (14). In a study from 
Turkey conducted by Goker et al. (9), in which the 
effects of blood types on COVID-19 were examined, it 
was reported that the risk of disease may be increased 
in individuals with type A. In the current study, it was 
determined that the risk of disease was significantly 
increased in individuals with type A, but it was not 
significant with regards to mortality or the need for 
intensive care. In the current study, type O, however, 
was determined to be protective against contracting the 
disease. Nevertheless, the number of patients with type 
O was higher in the non-severe and survivor groups, 
although this was not statistically significant. The 
results of these studies support our study. In another 
study conducted in Turkey, Aktimur et al. found that 
A blood type was associated with a higher risk for 
COVID-19 than other blood types. Again, in the same 
study, it was stated that patients with A blood type had 
a longer intensive care unit stay, and they might have a 
higher risk in terms of disease severity (10). Unlike our 
study, a relationship was found between disease severity, 
intensive care hospitalization and blood group type. 
This difference may be due to the fact that comorbid 
conditions were not evaluated together with blood 
group. In parallel with this study, in a study conducted 
by Ray et al. in which 225 COVID-19 patients were 
included, type O was reported to be associated with 
less severe disease and lower mortality risk (19). 
COVID-19 infection is known to be associated with 
hipercoagulability subsequently the microtrombi that 
spread through pulmonary vascular structure leads to 
acute respiratory distress syndrome (ARDS), which is 
one of the most severe complications of the disease (20-
22). The lower risk of severe disease in individuals who 
have type O blood may be explained by the lower risk 
of thrombosis in patients with type O blood. Blood type 
antigens may act as a receptor or trap for communicable 
organisms and may influence susceptibility to the 
disease in various ways, including regulating the 
immune response as ABO antibodies (23). In in vitro 
trials, it was shown that the interaction between the 
SARS-CoV-1 spike protein and the ACE-2 receptor may 
be alleviated via anti-A antibodies (24). In a population-
based prospective cohort study reported from Spain, a 
higher incidence of complications was found in other 
blood groups and especially in type B blood compared 
to type O blood when patients were followed up for 
complications of COVID-19 (18). In a study conducted 
by Guillon et al., in which 265 COVID-19 patients were 

included, it was determined that the incidence of type 
O blood was lower among the patients who required 
longer hospitalization and the incidence of type A blood 
was higher in patients with severe COVID-19 infection 
when compared to the normal population (24). In our 
study and current literature data, it is seen that type O 
blood may be protective for COVID-19, but no clear 
data on disease severity and mortality can be obtained.

In a study conducted during the SARS epidemic in Hong 
Kong, the incidence of SARS-CoV-1 was found to be 
lower in patients with type O when compared to those 
with the other blood types (25). In addition, individuals 
with type O blood have been known to have a a lower 
risk of thrombosis and cardiovascular diseases due 
to varying glycosyltransferase activity, and increased 
clearance of von Willebrand Factor (vWF) and reduced 
circulating FVIII levels due to vWF. The lower rates of 
thrombosis and endothelial dysfunction may be based 
upon this argument (26). Further studies are needed 
in order to shed light on the importance of vWF-
FVIII levels and endothelial cells in coagulopathy and 
pulmonary microvascular occlusion, which are induced 
by COVID-19 infection. Coagulopathy and endothelial 
injury in COVID-19 patients leads to a predisposition to 
cardiovascular events, especially in the case of underlying 
diabetes mellitus and hypertension. Previous studies 
have reported that individuals with type A blood have 
an increased risk of developing hypertension as a result 
of impaired blood flow in the vascular bed, through 
increasing adhesion and inflammation in the epithelial 
cells, which is caused when P-selectin and intracellular 
cell adhesion molecule 1 (ICAM1) are prevented from 
enzymatic clearance in the vascular wall by antigen A. 
Therefore, hypertensive patients with type A blood are 
at higher risk for severe COVID-19 infection (27,28). 
Due to hypercoagulability, anticoagulation is of vital 
importance, particularly in the treatment and follow-
up of patients with lung involvement and potential 
microthrombi, and subsequent manifestations of ARDS 
may be prevented with appropriate medical treatment. 
The current study was important with regards to the 
possibility of an evaluation of the effects of ABO blood 
types on infectivity, severe infection, and mortality in a 
Turkish population and the fact that it was conducted 
with a large sample. 

The retrospective design of this study was, however, 
its major limitation. Moreover, the most important 
limitations included the failure to determine the 
comorbid conditions that were effective in the disease 
severity and mortality, and the inability to examine the 
severity–mortality association. This limitation may have 
been related to the failure to determine an association 
between the blood types and the severity–mortality.
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CONCLUSION
It can be hypothesized that the type O blood may be 
protective against contracting COVID-19 and the 
development of severe infection, while type A blood, 
however, may be associated with an increased risk 
of contracting the disease. However, no statistically 
significant association of mortality and the development 
of severe disease with ABO blood types was determined. 
Further studies are needed in order to shed light on the 
association between the blood types and COVID-19 
infection.
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