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Role of ABO Blood Groups in Susceptibility and Severity of 
COVID-19 in the Georgian Population
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Ab s t r Ac t
Aim and objective: The establishment of the potential role of the infected people’s ABO blood type in the virus infectivity and aggressivity 
could clarify the aspects of the various susceptibility to virus and play a key role in assessing its spreading potential in the future. We studied 
the possible association of risk of coronavirus disease-2019 (COVID-19) infection and severe outcomes of disease with ABO blood groups and 
Rh factor in the Georgian population.
Materials and methods: The effect of blood type on the severity of infection in COVID-19 positive patients admitted to the First University Clinic 
of Tbilisi State University (Tbilisi, Georgia) from December 2020 to September 2021 was analyzed retrospectively. The odds ratio (OR) criterion 
was used to determine the influence of the blood group on the risk of COVID-19 infection and of severe course of the disease.
Results: The incidence of COVID-19 was 1.65-fold higher in the patients with blood group II(A), and average twice lower in patients with blood 
groups III(B) and IV(AB), compared with the ABO blood group distribution in healthy donors of the region. The percentage of patients transferring 
in ICU with I(O) and II(A) blood groups was enough high (42–40%), whereas in patients with III(B) and IV(AB) blood groups very low (12–6%). 
There were not revealed any statistically significant differences in the distribution of the patients with Rh+ and Rh− blood groups in healthy 
and COVID-19 infected individuals (including those transferred in the ICU).
Conclusion: The link between patients’ ABO blood groups and receptivity to COVID-19 infection, progression and severity of the disease, has been 
detected. These results are relevant in terms of elucidating the mechanisms and risk factors of infecting and severity course of COVID-19 disease.
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In t r o d u c t I o n
Coronavirus disease-2019 (COVID-19) pandemic has led to over 100 
million cases and 2 million deaths worldwide.1 The rapid spread of 
the disease has inflicted immense strains on healthcare and testing 
resources.2,3 Therefore, identifying high-risk groups of COVID-19 
has significance in controlling the pandemic.

During the epidemic progression degree of COVID-19, 
contagiousness and lethality differs by geographical location. 
The spread of the virus showed important variability in different 
countries. It is especially difficult to understand if these patterns 
are the consequence of ethnical heterogeneity of the population 
or differences in climate’s geographical characteristics (temperature 
and humidity), or are related to the comorbidities (hypertension, 
obesity), and age distribution. There are not determined biological 
biomarkers predicting the risk of being infected, severity or 
outcome of the disease.

The observed variability in sensitivity to COVID-19 and severity 
of the disease development has raised great interest in their 
environmental and genetic risk factors.

Blood types are associated as a risk factor in the development 
of many diseases, including venous and arterial thromboembolism.4 
Many previous researches suggested connection between blood 
group and infectious diseases. The widest range of studies reveal 
these associations with infectious diseases. Information and 
knowledge about previous viral infections could contribute to 
the understanding of the observed heterogeneity.5 Blood groups 
were identified as factor determining susceptibility to various 
microorganisms such as bacteria, viruses, parasites, and fungi.6

The blood group antigens (ABO) found in erythrocytes 
and other tissues interact with microorganisms—they can be 
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considered as part of the innate immune system against some 
bacterial pathogens and enveloped viruses.7 It was shown that 
some of the infectious agents, like Helicobacter pylori, Vibrio 
cholera, hepatitis C virus, human immunodeficiency virus, SARS, 
are associated with human blood groups.6 The ABO gene is highly 
polymorphic, and ABO blood groups have various geographical 
and ethnic distribution. Strong geographical ancestry dependence 
of blood groups could be one of the factors underlying the 
heterogenic spread of epidemics.

Several clinical studies show an association between ABO 
blood types and the risk of COVID-19 infection, although the data 
in this area are quite contradictory. According to early report from 
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China, blood group A was associated with increased vulnerability 
and blood group O was associated with reduced vulnerability 
to SARS-CoV-2 infection. The same results were observed in the 
reports of Italy and Spain. In contrast, a Danish study implicated 
disease sensitivity but not severity. Observations from Boston, 
Massachusetts, and New York did not reveal any specif ic 
associations between the ABO blood group and disease.8 The 
establishment of the role of the blood types in the susceptibility 
to Covid-19 infection is significant for understanding its molecular 
mechanisms and prevention of viral infections.

The establishment of the possible role of the infected people’s 
ABO blood type in both virulence and aggressivity could explain 
the aspects of the various susceptibilities to virus and play a key 
role in evaluating its spreading potential in the future.

Hence, the aim of our study was to identify the possible 
association of risk of COVID-19 infection and its severity with ABO 
blood groups and Rh factor in the Georgian population.

MAt e r I A l s A n d Me t h o d s
To establish the role of an individual’s ABO blood groups in the 
likelihood of infection with COVID-19 and the severity of the 
course of the disease, in this study, we compared the blood 
groups of patients with COVID-19 infection, who were admitted 
for hospitalization and healthy donors from the same region. The 
distribution of AB0 blood groups among patients with COVID-19 
was compared with the literature data of the distribution of the 
ABO groups in the population of Georgia.9,10

Patients
Patients with COVID-19 were diagnosed with a positive result of the 
PCR test for SARS-CoV-2 RNA. A total of 4,043 patients with a positive 
(COVID-19 positive patients) and 520 patients with a negative 
(COVID-19 negative patients) test admitted to the First University 
Clinic from December 2020 to September 2021 were analyzed; the 
patients’ ABO blood group information was also collected. From the 
COVID-19 positive patients, 493 were transferred to the Intensive 
Care Unit (ICU) (Tables 1 and 2).

The retrospective case series study was performed. Patients 
were not directly involved in the plan design, conduction of the 
research procedures or the measurements. No patients were asked 
the written consent on participation in the study and clarification 
of the results.

Statistical Analysis
To study the impact of blood type on the risk of the COVID-19 
infection and severe outcomes, the distribution of blood groups 
was compared between COVID-19 positive individuals and 
COVID-19 patients’ sample who were admitted to the intensive 
care unit (ICU).

The odds ratio (OR) criterion was used to evaluate relationship 
between blood group and the risk of COVID-19 infection and the 
probability of the disease severity. In particular, the chances of 
infection and disease exacerbation in blood group II(A), III(B), 
IV(AB) patients were compared to the chance of infection and 
disease exacerbation in blood group I(O) patients. The null 
hypothesis (H0) was tested that in the II(A), III(B), and IV(AB) blood 
group patients the ratio of COVID-19 positive and COVID-19  
negative patients did not differ from the similar ratio in the 
patients with the I(O) blood group:

Test of significance—the p-value is calculated according to11

re s u lts
According to the results of our studies, the frequency of distribution 
of AB0 blood groups among PCR-tested 4563 persons admitted 
to the First University Clinic of Tbilisi State Medical University 
was: I(O)—45%, II(A)—37%, III(B)—12%, IV(AB)—6% (Table 1). 
This distribution is very close to the literature data concerning 
the distribution by blood groups of the Georgian population 
[I(O)—46%, II(A)—37%, III(B)—12%, IV(AB)—5%].9

Assuming that the patients admitted to the First University 
Clinic of Tbilisi State Medical University are representative of the 
major population by ABO blood groups (i.e., reflect the distribution 
of the population of Georgia by ABO blood groups), and that blood 
type does not affect both the infection risk and the severity of the 
disease, it would be expected that the distribution of ABO blood 
groups in COVID-19 negative patients would be approximately the 
same as in a cohort of COVID-19 positive patients. However, the 
diagram presented in Figure 1 clearly shows that this pattern is not 
confirmed—if the percentage of COVID-19 negative and COVID-19 
positive patients in the I(O) blood group is approximately the same 
(46–45% of tested representatives), the percentage of persons 
with II(A) blood group among COVID-19 positive patients is about 
1,65-fold higher, and in the III(B) and IV(AB) blood groups—on 
average, almost twice less than the COVID-19 negative patients. 
Based on this data, it can be assumed that individuals of the II(A) 
blood group belong to the high-risk group in terms of COVID-19 
infection, while patients of the third and fourth groups belong to 
the relatively low-risk group.

The statistical validity of the revealed regularity was checked 
using the odds ratio (OR) criterion [ratio of the event in one group 
versus the event in the other group; OR 1.0 indicates that there 

Table 1: Distribution of COVID-19 negative, COVID-19 positive patient 
and COVID-19 positive patients with severe course of disease in ICU, 
admitted to First University Clinic of Tbilisi State University (December 
01, 2020–August 31, 2021), according to ABO blood groups

All groups
COVID-19 
negative

COVID-19 
positive

COVID-19 
positive ICU

O(I) 2,060 240 1,820 208
A(II) 1,676 120 1,556 196
B(III) 565 100 465 60
AB(IV) 262 60 202 29
All groups 4,563 520 4,043 493

Table 2: Chances of COVID-19 infection, disease complication 
(transferred into ICU) in group II, III, and group IV patients compared 
with group I blood group patients

OR for infection OR ratio for ICU
A(II) vs O(I) 1.71; p <0.001    1.89; p <0.001
B(III) vs O(I)    0.67; p = 0.00 <1 0.70; p = 0.50
AB(IV) vs O(I) 0.56; p <0.001 0.56; p = 0.02
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is no difference in risk (or odds) between the compared groups], 
which confirmed the high degree of reliability of the detected 
regularity (Table 2).

Analysis of the COVID-19 positive patients transferred in the 
ICU of the First University Clinic of Tbilisi State Medical University 
showed that the percentage of transferring patients with I(O) and 
II(A) blood groups was enough high (42–40%, respectively), whereas 
in patients with III(B) and IV(AB) blood groups—very low (12–6% of 
all COVID-19 positive representatives, respectively) (Table 1, Fig. 1). 
The statistical validity of the revealed regularity was checked using 
the OR criterion, which confirmed the high degree of reliability of 
the detected regularity (Table 2).

Analysis of the distribution of Rh-positive and Rh-negative 
blood groups between healthy and COVID-19 infected individuals 
(including those transferred in the ICU) who underwent PCR-test 
at First University Clinic did not reveal statistically significant 

differences in the infection rate and severity of the disease 
(transferring in the ICU) between the Rh groups (Fig. 2).

dI s c u s s I o n
Advanced age, comorbidities, history of past infections, gender, 
and abnormalities in some laboratory values are known as risk 
factors for morbidity and mortality in the COVID-19 infection 
development.12–16 The pathogenesis and prognostic criterion of 
COVID-19 disease is not still fully known; furthermore, biological 
factors that determine susceptibility to COVID-19 and the severity 
of the disease outcome is yet to be fully understood.

The surface of red blood cells is coated with antigens (glycated 
proteins and lipids). The gene encoded glycosyltransferase is 
responsible for the transport of N-acetyl D-galactosamine [group 
II(A)] or D-galactose [group III(B)] and glycation of the corresponding 
groups on the erythrocytes’ membrane. The presence of only A 
or B antigens on the membrane surface assigns erythrocyte to 
group II(A), or group III(B), respectively, the group I(O) phenotype 
results from the inactivation of the glycosyltransferase gene and 
the nonreduced ends of the corresponding groups;17 the presence 
of both A and B antigens on the surface of the erythrocyte assigns 
it to group IV(AB). At the same time in blood plasma reciprocal 
antibodies are presented: group B antibody in the plasma of the 
I(A) blood group, group A antibody in the plasma of the III(B) blood 
group, both A and B antibodies—in the plasma of the I(O) blood 
group. On the surface of each erythrocytes’ membrane in addition 
to blood groups, antigens (A, B, Rh+, Rh− and other) are located.

The presence of the antigens on the surface of the cell’s 
membrane provides a further protein–protein interaction that 
supports vital functions, like signal transduction and protection. It 
was found that ABO polymorphism is associated with susceptibility 
to different microbial and virus infections. Supposedly protection 
against pathogens determined evolution of antigens’ glycated 
group interactions.

The relationship between ABO blood groups and COVID-19 risk 
was evaluated,18 but there is not enough evidence in this respect; 
correlation between blood types and mortality is not clear yet.

In our study, the link between receptivity to COVID-19 infection, 
progression, and severity of the disease, and patient’s ABO blood 
type (Rh+, Rh−) has been investigated. We found that ABO blood 
groups are related to different risks for the COVID-19 infection. In 
our study, the prevalence of COVID-19 was highest in the patients 
with II(A) blood group, and significantly low—with the III(B) and 
IV(AB) blood groups (compared with the blood group distribution 
in healthy donors of the region). The percentage of patients 
transferring in ICU with I(O) and II(A) blood groups was enough high, 
whereas in patients with III(B) and IV(AB) blood groups—very low. 
The statistical validity of the revealed regularity was checked using 
the OR criterion, which confirmed the high degree of reliability of 
the detected regularities. Our results are in correlation with studies 
suggesting that individuals with II(A) blood group are somewhat 
less resistant to the COVID-19 infection than other blood groups.18 
There were not revealed any statistically significant differences in 
the distribution of the patients with Rh-positive and Rh-negative 
blood groups in healthy and COVID-19 infected individuals 
(including those transferred in the ICU). These results are relevant 
in terms of elucidating the mechanisms and risk factors of infecting 
and severity course of COVID-19 disease.

Scientific data indicate the relation of viral infection with various 
factors, such as Willebrand factor, anti-A immunoglobulin isotype, 

Fig. 1: Distribution of COVID-19 negative, COVID-19 positive, and 
COVID-19 positive patients transferred in the ICU, admitted to the First 
University Clinic of Tbilisi State University (December 01, 2020–August 
31, 2021 period) by OAB blood groups

Fig. 2: Distribution of COVID-19 negative, COVID-19 positive, and 
COVID-19 positive patients transferred in the ICU, admitted to the First 
University Clinic of Tbilisi State University (December 01, 2020–August 
31, 2021 period) by Rh-positive and Rh-negative
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and anti-A is hemagglutinin titers.19 Controversially, increased 
tendency of II(A) blood group to infection may be due to the 
thromboembolic diseases are more common in blood group II(A) 
and therefore can increase the severity of the disease.20

It was established that human anti-A antibodies can inhibit 
interaction between SARS-CoV-2 S protein and membrane receptor 
ACE2 by blocking the interaction between angiotensin-converting 
enzyme-2-dependent cellular adhesion to angiotensin-converting 
enzyme-2-expressed on cells21 and therefore, by this way may 
provide protection from the virus. Therefore, the absence of 
antibodies A in the plasma of II(A) blood group patients may cause 
their high susceptibility to infection.

Blood group II(A) and III(B) glycosyltransferases participate in 
glycosylation process in a large number of cell types, including 
epithelial cells, and are involved in shedding of the viral particles.22 
Recent genomic analyses revealed specific gene clusters (3p21.31) as 
associated markers in patients with COVID-19 and respiratory failure. 
Given the association to this specific ABO blood group locus, the 
authors consider that this may be one of the mechanisms for the 
engagement of ABO typing with COVID-19-related illness, although 
the complete mechanism is not yet fully understood.

co n c lu s I o n
The link between patients’ ABO blood groups and receptivity to 
COVID-19 infection, progression, and severity of the disease has 
been detected. The high prevalence of COVID-19 was revealed in 
the patients with blood group II(A) and significantly low in patients 
with the blood groups III(B) and IV(AB) (compared to healthy donors 
of the region). The severity of disease was enough high in patients 
with I(O) and II(A) blood groups. These results are relevant in terms 
of explaining the mechanisms and risk factors of severe COVID-19 
disease development.

Future studies in this field may help shed light on the molecular 
mechanism by which ABO polymorphism impacts susceptibility 
to SARS-CoV-1 infection and transmission, contribute to the 
development of prophylactic and therapeutic interventions for 
COVID-19 infection.

or c I d

Levan Ratiani  https://orcid.org/0000-0002-2122-8915
Tamar V Sanikidze  https://orcid.org/0000-0003-1618-5276
George Ormotsadze  https://orcid.org/0000-0002-0283-0281
Elene Pachkoria  https://orcid.org/0000-0002-6273-9455
Giga Sordia  https://orcid.org/0000-0003-0873-9339 

re f e r e n c e s
 1. Global tally of confirmed coronavirus cases surpasses 100 million. 

Available from: https://edition.cnn.com/2021/01/26/world/
coronavirus-100-million-cases-intl/index.html.

 2. Sahu KK, Kumar R. Preventive and treatment strategies of COVID-19:  
from community to clinical trials. J Fam Med Prim Care 2020;9: 
2149–2157. DOI: 10.4103/jfmpc.jfmpc 728_20.

 3. Kumar A. COVID-19: epidemiology, case fatalities and the adversaries 
within. Indian J Crit Care Med 2021;25(6):603–605. DOI: 10.5005/
jp-journals-10071-23869.

 4. Kim Y, Latz LA, DeCarlo ChS, Lee S, Png CYM, Kibrik P, et al. Relationship 
between blood type and outcomes following COVID-19 infection. 
Semin Vasc Surg 2021;18. DOI: 10.1053/j.semvascsurg.2021.05.005.

 5. Miotto M, Di Rienzo L, Gosti G, Milanetti E, Ruocco G. Does blood type 
affect the COVID-19 infection pattern? PLoS One 2021;16(5):e0251535. 
DOI: 10.1371/journal.pone.0251535.

 6. Yanardag Acik D, Bankir M. Relationship of SARS-CoV-2 Pandemic 
with Blood Groups. Transfus Med Hemother 2021;48:161–167. DOI: 
10.1080/1159/000515609.

 7. Cooling L. Blood groups in infection and host susceptibility. Clin 
Microbiol Rev 2015;28(3):801–870. DOI: 10.1128/CMR.00109-14.

 8. Anderson JL, May HT, Knight S, Bair TL, Muhlestein JB, Knowlton KU, 
et  al. Association of sociodemographic factors and blood group 
type with risk of COVID-19 in a US population. JAMA Network Open 
2021;4(4):e217429. DOI: 10.1001/jamanetworkopen.2021.7429.

 9. Blood type distribution by country. Available from: https://
en.wikipedia.org/wiki/Blood_type_distribution_by_country.

 10. Nikitina EA. Inheritance of blood groups. In: Educational–methodical 
manual. Saint-Petersburg; 2020. https://doi.org/10.1201/9781420036268

 11. Sheskin DJ. Handbook of parametric and nonparametric statistical 
procedures. 3rd ed. Boca Raton, London: Chapman & Hall/CRC;  
2003. https://doi.org/10.1201/9781420036268

 12. Chen R, Liang W, Jiang M, Guan W, Zhan C, Wang T, et al. Risk factors 
of fatal outcome in hospitalized subjects with coronavirus disease 
2019 from a nationwide analysis in China. Chest 2020;158(1):97–105. 
DOI: 10.1016/j.chest.2020.04.010.

 13. Yang AP, Liu JP, Tao WQ, Li HM. The diagnostic and predictive role 
of NLR, d-NLR and PLR in COVID-19 patients. Int Immunopharmacol 
2020;84:106504. DOI: 10.1016/j.intimp.2020.106504.

 14. Li R, Tian J, Yang F, Lv L, Yu J, Sun G, et al. Clinical characteristics of 
225 patients with COVID-19 in a tertiary hospital near Wuhan, China. 
J Clin Virol 2020;127:104363. DOI: 10.1016/j.jcv.2020.104363.

 15. Ratiani L, Sanikidze T, Ormotsadze G, Vashakidze E, Shoshiashvili V, 
Pachkoria E, et al. The informative value of several clinical-laboratory 
characteristics at the time of hospitalization in terms of prognosis 
of disease complication with COVID-19 patients. Acta Sci Med Sci 
2021;5:143–149. DOI: 10.31080/asms.2020.05.1023.

 16. Karna ST, Singh P, Revadi G, Khurana A, Shivhare A, Saigal S, et al. 
Frequency and impact of preadmission digestive symptoms on 
outcome in severe Covid-19: a prospective observational cohort 
study. Indian J Crit Care Med 2021;25(11):1247–1257. DOI: 10.5005/
jp-journals-10071-24020.

 17. Anstee GJ. The relationship between blood groups and disease. Blood 
2010;115(23):4635–4643. DOI: 10.1182/blood-2010-01-261859.

 18. Zhao J, Yang Y, Huang H, Li D, Gu D, Lu X, et al. Relationship between 
the ABO blood group and the coronavirus disease 2019 (COVID-19) 
susceptibility. Clin Infect Dis 2021;73(2):328–331. DOI: 10.1093/cid/
ciaa1150.

 19. Frances TF. Blood groups (ABO groups). Common laboratory and 
diagnostic tests. 3rd ed. Lippincott; 2002. p. 15–19. DOI: 10.1093/
glycob/cwn093. Epub 2008 Sep 25.

 20. Sardu C, Marfella R, Maggi P, Messina V, Cirillo P, Codella V, et  al. 
Implications of AB0blood group in hypertensive patients with  
covid-19. BMC Cardiovasc Disord 2020;20(1):373. DOI: 10.1186/s12872-
020-01658-z.

 21. Guillon P, Cle´ment M, Sebille V, Rivain J-G, Chou Ch-F, Ruvoen-Clouet N, 
et  al. Inhibition of the interaction between the SARS-CoV spike 
protein and its cellular receptor by anti-histo-blood group antibodies. 
Glycobiology 2008;18(12):1085–1093. DOI: 10.1093/glycob/cwn093.

 22. Yamamoto F, Cid E, Yamamoto M, Blancher A. ABO research in the 
modern era of genomics. Transfus Med Rev 2012;26(2):103–118. DOI: 
10.1016/j.tmrv.2011.08.002.

https://orcid.org/0000-0002-2122-8915
https://orcid.org/0000-0003-1618-5276
https://orcid.org/0000-0002-0283-0281
https://orcid.org/0000-0002-6273-9455
https://orcid.org/0000-0003-0873-9339

	Role of ABO Blood Groups in Susceptibility and Severity of COVID-19 in the Georgian Population 
	Abstract 
	Introduction
	Materials and Methods 
	Patients 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusion
	Orcid
	References


