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Abstract:  
Background: COVID-19 became one of the most rapidly spreading disease in the world, being declared a 

pandemic in the early 2020. India faced 2 waves of rapidly increased cases, with the omicron variant emerging 

as a cause for the third wave. While nearly one half of the Indian population is double vaccinated, we still have 

a long way to go. Clinical observations suggested a possible relationship between the ABO blood group type 

and COVID-19 infection and severity rates. However, there is not much data on the Indian population, hence 

this observational study was conducted to assess the possibility of this said relationship, and guide further 

regarding its impact. 

Materials and Methods: In this observational cross section study, history of patients admitted at Dr. R. N. 

Cooper Hospital between June’20- August’20 were analyzed. Those who were admitted and tested positive for 
COVID-19 were analyzed and categorized based on various criteria like age, sex and mainly ABO blood types 

& Rh antigen. The statistical data was then tabulated and analyzed and inferences made.0 

Results: Majority of severe cases had A blood group, while those in the mild category had mainly the B and O 

blood groups. 

Conclusion: There is a strong relationship between ABO & Rh blood group and COVID-19 susceptibility, 

including severity of infection. 
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I. Introduction  

The novel coronavirus SARS-CoV-2, causing the infectious coronavirus disease-2019 (COVID-19) 

was declared a pandemic by WHO on March 11,2020. India has been one of the “hotspots” having already been 

through two waves, with the omicron variant being on the rise. Clinical observations and various reports suggest 

that patient age, male sex and certain chronic medical conditions (e.g., cardiovascular disease, diabetes, COPD) 

seemed to represent a risk factor for SARS-coV-2 infection as well as higher disease severity1. There is 

currently no biological marker known to predict the susceptibility to COVID-19.  

Landsteiner’s ABO blood types are carbohydrate epitopes that are present on the surface of human 

cells. The antigenic determinants of A and B blood groups are trisaccharide moieties GalNAcα1-3-(Fucα1,2)-

Galβ- and Galα1-3-(Fucα1,2)-Galβ-, while O blood group antigen is Fucα1,2-Galβ. While blood types are 
genetically inherited, the environment factors can potentially influence which blood types in a population will 

be passed on more frequently to the next generation.  

Susceptibility to various viral infection has been previously found to be related to ABO blood group. 

For example, Norwalk virus and Hepatitis B have clear blood group susceptibility2,3. It was also reported that O 

blood group individuals were less likely to become infected by SARS-CoV-2 virus (4-6).  

Here, we investigated the relationship between the ABO blood type and the susceptibility to COVID-

19 infection & its severity in patients admitted at Dr. R. N. Cooper Hospital. The present study was undertaken 

by the department of General Surgery at Hinduhridaysamrat Balasaheb Thackeray Medical College & Dr. 

Rustom Narsi Cooper Municipal General Hospital, Mumabi, India to test if the former may be a biomarker for 

the latter. 
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II. Aims & Objectives  
1) To estimate the relationship between ABO blood type and COVID-19 infection. 

2) To estimate complications and treatment response in different blood groups. 

3) To estimate if introduction of ABO blood group typing will be helpful in the management of SARS-CoV-2 

infection and COVID-19. 

 

III. Materials & Methods 
Study design: Hospital-based observational cross sectional study. 

 Study period: June 2020 to August 2020 

Study population: Patients receiving treatment at Dr. R. N. Cooper Hospital during the study period.  

Sample size: 279 

Inclusion Criterion: 

● ≥ 18 years of age admitted and diagnosed with COVID-19 at Dr. R. N. Cooper Hospital, Juhu, 

Mumbai, India. 

Exclusion criterion: 

● Congenital disease 

● Autoimmune disorder 

● Malignancy 

● Patients with age under 18 years 

● Pregnant females 

 

Data collection methods: 

● A prior informed verbal consent from the participants was taken.  

● Data will be collected using details of patients and blood group. 

● The collected data will be analyzed using MS EXCEL. 

 

We collected and ABO-typed blood samples from 279 patients, infected with SARS-CoV-2, admitted at Dr R. 

N. Cooper Hospital, Juhu, Mumbai, India 

The diagnosis of COVID-19 was confirmed by a positive real-time reverse transcriptase polymerase-chain-

reaction test of SARS-CoV-2 on nasal and pharyngeal swab specimens from patients.  

Statistical analyses were performed using chi-squared test. Data from hospital were analyzed using random 

effects models, with calculation of odds ratio (OR) and 95% confidence interval (CI). Statistical analyses were 
performed using SPSS software (version 16.0) and STATA software (version 13). 

Blood grouping:- In simple testing, a blood grouping reagent (containing specific antibodies) is mixed with a 

sample of the patient’s red blood cells. The reaction that occurs then illustrates what blood type the patient is. 

Whichever antibodies makes the red blood cells agglutinate (clump together), that is the blood group of the 

patient. For instance, if the red cells (or erythrocytes as they are known) agglutinate when mixed with a reagent 

containing Anti-A antibodies, then the patient’s red blood cells contain A antigens (and the patient is said to be 

group A positive). Each blood grouping reagent is able to detect a specific blood group. In Dr. R.N. Cooper 

Hospital, blood is typed for at least 8 different blood groups, requiring 8 different blood grouping reagents, 

before the blood donation is released for transfusion into a patient. 

Confidentiality: Identity of the participants will be kept absolutely confidential. 

 

IV. Results 
Our study group included 279 patients of laboratory-confirmed COVID-19 infection who were admitted at Dr. 

R. N. Cooper Hospital. After examining their history in detail, they were categorized, based on their severity of 

infection, into mild, moderate and severe groups. The data was also scrutinized based on age, gender, ABO 

blood group and Rh antigen distribution. Out of our 279 patients, there were 229 patients (82.08%) grouped 

under the mild severity, 45 patients (16.12%) were under the severe category, and only a mere 5 patients (1.8%) 

under the moderate category. 

COVID-19 & Gender: Of 279 patients, we had 143 female patients (51.25%) and 136 male patients (48.75%) 

confirming a near equal representation of both in the study group. As seen in Figure 1, there was a similar 

pattern of near equal distribution of females [114(49.78%), 3(60%)] and males [115(50.12%), 2(40%)] in the 
mild and moderate infection groups respectively. However, severe infection was seen in 26 females (57.78%) as 

compared to just 19 males (42.2%). 

COVID-19 & Age: The patients were divided into different age groups like >75 years, 75-60, 45-59, 30-44 and 

<30 years Figure 2. In contrast to what was expected, the majority of our cases were <45 years. According to 

our data analysis, 38% of those in the severe category were over the age of 45 Figure 3(c). Similarly, 32% of 

the mild category group Figure 3(a) and 60% of the moderate category Figure 3(b) group also were over 45 

https://www.lornelabs.com/products/blood-transfusion/blood-grouping-reagents
https://www.lornelabs.com/products/blood-transfusion/cells
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years of age. This possibly suggests that age alone cannot predict the severity with which one might be affected 

by COVID-19.  

COVID-19 & ABO blood group: The prevalence of ABO blood group and Rh antigen in our sample (Table 3) 
was compared to the average prevalence of these in the general population to make sure the sample size was 

representative of the entire general population. The average prevalence of the blood group was calculated using 

data from four different epidemiological studies (Table 2) conducted in separate time periods. This average was 

compared to our study population average, and we found that it was nearly the same. Figure 4 shows ABO 

blood group distribution in our study group and then also subdivided into different severity groups. Amongst the 

45 patients in the severe group, 20 (44.44%) had A blood group, as compared to only 7 (15.56%), 9 (20%) and 9 

(20%) with the blood groups AB, B & O respectively. Amidst the 229 patients in the mild group, majorly 

included those with B [78(34.07%)] and O [68 (29.69%)] blood groups. This implies that there is some 

association between blood group A and the higher severity of COVID-19 infection. Those who had the AB 

blood group had almost an equal distribution amongst the mild (13.10%), moderate (20%) and severe (15.55%) 

categories. 
We had very little representation of patients in the moderate severity group, with only 5 patients in B (40%), O 

(40%) & AB (20%) blood groups.  

COVID-19 & Rh Antigen: Rh(D) + antigen was almost equally distributed amongst mild (91.70%), moderate 

(100%) and severe (92.11%) groups, however there was near zero/very small number of Rh(D)- antigen patients 

present in all three groups of severity. 

 

 
Figure 1. Gender wise distribution of COVID-19 cases: This bar graph has been divided into genders on the X-

axis, and each graph is then divided into three groups based on their severity as mild, moderate and severe. 

 

 
Figure 2. Age wise distribution of COVID-19 cases: On the Y axis, the different age groups as >75,60-75,45-

59,30-44 and <30 years, while on the X-axis we have the number of patients. Further, this image categorizes 

patients in each age group as mild, moderate and severe. 
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Figure 3. a) Mild severity cases with age wise distribution b) Moderate severity cases with age wise distribution 

c) Severe severity cases with age wise distribution 

 

 
Figure 4 Distribution of ABO blood groups in our study population: This graph has the different blood groups 

on the Y-axis and the number of patients on X-axis. Furthermore, within each blood group line is subdivided, 

based on the severity of infection, as mild, moderate and severe infections represented in different color codes. 
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Table 1. ABO blood group & Rh antigen distribution in our study sample. Each blood group is further 

categorized based on severity, as mild, moderate and severe. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

Table 2. Distribution of ABO Blood groups & Rh (D+) Antigen in the Indian population. Values are taken from 

epidemiological data and expressed in percentage form 

 

 

Table 3. Distribution of ABO blood groups & Rh (D) antigen in our study sample, compared to the average 

prevalence in the general population. Furthermore, each blood group distribution in various severities of 

infection is also shown. 
 

V. Discussion 
This study elucidates the epidemiological correlation between the severity of COVID-19 infection with 

factors such as age, gender, and ABO blood group types in the Indian population. Our sample size consisted of 

279 patients who tested positive for the COVID-19 infection and were admitted to Dr. R.N. Cooper Hospital. 

Analysis of our data showed nearly similar infection rates in males and females. In contrast to expected trends, 

younger individuals <45yrs made up majority of the mild as well as severe infection groups with older 

individuals showing mainly mild infection. Our data (Table 1) suggested that most of the severe infections 

occurred in individuals with A (+) blood group, whereas the majority of mild cases consisted of individuals with 
the B (+) and O (+) groups. As a limitation of our study, due to a lack of a large sample size, the data on patients 

with moderate severity was limited and equally distributed in all three groups of severity. 

The highly infectious coronavirus disease, so called “COVID-19” struck the city of Wuhan in China in 

December 2019, not taking much time to spread rapidly across the world, resulting in one of the deadliest 

pandemics. The first confirmed case of COVID-19 was reported on January 27, 2020 in Kerala (8) and from 

there on, spread fast enough to result in a nationwide lockdown in March 2020. Since then, many studies have 

been conducted to find any link or association between the ABO blood group and COVID-19 infection all over 

the world (9-11). One study (14) conducted on 11412 individuals in the NYP hospital stated that the blood 

groups A & B conferred a greater risk of severe infection and that O had a somewhat protective effect. Gullion 

et al.’s (12) study of 265 patients saw the highest frequency of blood group A in its severe patient category. 

Most of these inferences are reflected in our studies of the Indian population as well. 

 A + A - AB + AB - B + B - O + O - Grand Total 

Mild 45 10 29 1 72 6 64 2 229 

Moderate - - 1 - 2 - 2 - 5 

Severe 19 1 7 - 9 - 7 2 45 

Grand 

Total 

64 11 37 1 83 6 73 4 279 

Blood Group 

types 

 

Patidar et al., 

2020 

 

Shani et al. 

2018 

 

Agrawal et al., 

2014 

 

Das et al. 

2001 

 

A (%) 23.16 22.91 22.88 18.85 

 

B (%) 34.1 38.5 32.26 32.69 

 

O (%) 34.56 30.12 37.12 38.75 

 

AB (%) 8.18 8.45 7.74 5.27 

 

Rh(D) +ve 94.13 95.14 94.61 94.53 

 

Rh(D) -ve 

 

5.87 4.85 5.39 5.47 

 

Blood Group 

types 

 

Our study Average 

Prevalence in 

General 

population 

Mild Moderate Severe 

A (%) 26.88% 21.95% 24.01% 0% 44.44% 

B (%) 31.89% 34.38% 34.06% 40% 20% 

O (%) 27.59% 35.13% 28.82% 40% 20% 

AB (%) 13.62% 7.41% 13.10% 20% 15.55% 

Rh(D) +ve 92.11% 94.60% 91.70% 100% 92.11% 

Rh(D) -ve 7.88% 5.395% 8.29% 0% 7.88% 
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When talking about the Indian population, there is not enough epidemiological data available on the 

relationship between ABO blood group and COVID-19 infection. Based on the severity of infection, we divided 

our patients into three groups: mild, moderate, and severe. While we did not have enough patients to be 
categorized into moderate severity, we found out that the A (+) [44.44%] blood group was the most prevalent in 

the severe infection group, similar to the observations reported in cohort studies by Garg I et al. (13) and Guillon 

P. et al. (12), of 383 and 265 COVID-19 patients respectively, where individuals with the A (+) blood group 

were more prone to severe infection than the others. The studies conducted by H. Goker et al. (15) and Bhandari 

et al. (7) groups have reported that those with blood group A had a higher risk of severe disease, whereas those 

with O+ had a somewhat protective factor. The link between A blood group and increased severity of infection 

is supported by our data, which indicates that severe infection was seen mainly in the A (+) blood group and that 

mild infection was seen mainly in the B (+) and O (+) blood groups, resembling the results of the 

abovementioned studies.  

Furthermore, the Guillon P. et al. (12) study suggests that anti-A-antibodies can block the adhesion of 

SARS-CoV S-protein to ACE2-expressing cell lines. Considering the similarity between the genomic structures 
of SARS-COV 2 and SARS-CoV, Bhattacharjee S et al. (16) have addressed the possibility of hypothesizing a 

protective role of anti-A-antibodies against COVID-19 severity. However, the role of ABO antibodies in 

altering the interaction between the spike protein of SARS-CoV-2 and the ACE-2 receptor is still unknown. 

There was near equal representation of Rh (+) antigen across all the grades of severity studies. 

However due to the very low prevalence of Rh (-) in the study, 22 or 7.8%, and the whole Indian population in 

general, there is not enough data to establish an association between Rh (–) antigen and the severity of COVID-

19 infection. One contrasting feature we found in our study data was that the majority of individuals with the B 

(+) blood group reported mild cases, similar to those with the O (+) blood group. This is in stark contrast to 

other studies which suggest that the B+ blood group has a propensity for showing severe infection. 

While there are only a few quantitative epidemiological studies reporting the correlation of the ABO 

blood group system with COVID-19 infection, there are some limitations to our study. Firstly, the sample size 

of COVID-19 patients is smaller and the data is collected from a single hospital center. Secondly, there was not 
enough data available on patients with moderate severity of infection as well as Rh (-) antigen expression. One 

important limitation is that this study did not consider underlying pre-existing conditions or comorbidities that 

might modify the outcome of the study. 

 

VI. Conclusion 
All of this information points to a possible link between ABO blood group and COVID-19 infection 

susceptibility and severity in the Indian population. This study confirms that people with the A blood group are 

more likely to get a severe illness, but people with the B and O blood groups usually only get a mild infection. 

To validate this link, more meta-analytic analyses and research with larger sample sizes are needed. If verified 
by future studies, the findings of the present study would have several potential clinical implications. 

 

1) People with a susceptible blood group may require enhanced personal protection to reduce the risk of 

infection. 

2) SARS-CoV-2-infected patients with susceptible blood groups might need to receive more vigilant 

surveillance and aggressive treatment. 

3) It might be helpful to introduce ABO blood typing in the management of SARS-CoV-2 infection and 

COVID-19. 

 

References 
[1]. Chen N Zhou M Dong X et al. Epidemiological and clinical characteristics of 99 cases of 2019 novel coronavirus pneumonia in 

Wuhan, China: a descriptive study. Lancet. 2020; (published online Jan 29.) https://doi.org/10.1016/S0140-6736(20)30211-7. 

[2].  Batool Z, Durrani SH, Tariq S. Association Of Abo And Rh Blood Group Types To Hepatitis B, Hepatitis C, Hiv And Syphilis 

Infection, A Five Year' Experience In Healthy Blood Donors In A Tertiary Care Hospital. J Ayub Med Coll Abbottabad. 2017 Jan-

Mar;29(1):90-92.  

[3].  Lindesmith L, Moe C, Marionneau S, Ruvoen N, Jiang X, Lindblad L, Stewart P, LePendu J, Baric R. Human susceptibility and 

resistance to Norwalk virus infection.J Nat Med. 2003 May;9(5):548-53. Epub 2003 Apr 14. 

[4].  Cheng Y, Cheng G, Chui CH, Lau FY, Chan PK, Ng MH, Sung JJ, Wong RS. ABO blood group and susceptibility to severe acute 

respiratory syndrome. JAMA. 2005 Mar 23;293(12):1450-1. 

[5]. S. Padhi, S. Suvankar, D. Dash, V.K. Panda, A. Pati, J. Panigrahi, A.K. Panda, ABO blood group system is associated with COVID-

19 mortality: an epidemiological investigation in the Indian population, Transfus. Clin. Biol. 27 (4) (2020) 253–258, 

https://doi.org/10.1016/j.tracli.2020.08.009. 

[6]. S. Bommanavar, T. Smitha, ABO blood grouping and COVID 19: is there any correlation in suspectibility? J. Oral Maxillofac. 

Pathol.: JOMFP 24 (2) (2020) 212, https://doi.org/10.4103/jomfp.JOMFP_240_20. 

[7]. S. Bhandari, A.S. Shaktawat, A. Tak, B. Patel, J. Shukla, S. Singhal, T.C. Wehner, Relationship between Blood Group Phenotypes 

(ABO, Rh and Kell) and nCOVID-19 Susceptibility–A Retrospective Observational Study, 2020, https://doi.org/10.21203/rs.3.rs-

39611/v2. 

https://doi.org/10.1016/S0140-6736(20)30211-7
https://doi.org/10.1016/j.tracli.2020.08.009
https://doi.org/10.21203/rs.3.rs-39611/v2
https://doi.org/10.21203/rs.3.rs-39611/v2


An observational study to determine COVID-19 susceptibility with reference to blood groups  

DOI: 10.9790/0853-2101070107                              www.iosrjournal.org                                                   7 | Page 

[8]. M.A. Andrews, Binu Areekal,
 

K.R. Rajesh, Jijith Krishnan, R. Suryakala, Biju Krishnan,
 

C.P. Muraly, P.V. Santhosh First 

confirmed case of COVID-19 In India- A case report. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7530459/ 

[9]. Uzma Ishaq, Asmara Malik, Jahanzeb Malik, Asad Mehmood, Azhar Qureshi, Talha Laique, Syed Muhammad Jawad Zaidi, 

Muhammad Javaid, Abdul Sattar Rana. Association between ABO blood group with COVID-19 severity, acute phase reactants and 

mortality. https://www.medrxiv.org/content/10.1101/2021.04.19.21255738v1 

[10]. Qian Fan, Wei Zhang, Bo Li, De-Jia Li, Jian Zhang, Fang Zhao- Association between ABO Blood groups and COVID-19 

susceptibility in Wuhan, China. https://doi.org/10.3389/fcimb.2020.00404 

[11]. P singh, A. Srivastava, S Upadhyay ,A singh, S Upadhyay- Association of ABO blood group and asymptomatic COVID-19 

infection in India. https://pubmed.ncbi.nlm.nih.gov/34366234/ 

[12]. Patrice Guillon, Monique Clément, Véronique Sébille, Jean-Gérard Rivain, Chih-Fong Chou, Nathalie Ruvoën-Clouet, Jacques Le 

Pendu. Inhibition of the interaction between SARS-Cov Spike protein and its cellular receptor by anti-histo blood group antibodies. 

https://academic.oup.com/glycob/article/18/12/1085/1988773 

[13]. I. Garg, S Srivastava, V Dogra, Potential association between COVID-19 and ABO Blood group- an Indian study. 

https://academic.oup.com/glycob/article/18/12/1085/1988773 

[14]. M. Zeitz, J Zucker, N Tantonetti. Association between blood types and COVID-19 infection, intubation and death. 

https://www.nature.com/articles/s41467-020-19623-x 

[15]. H Goker et al. Effects of Blood types on COVID-19 Infection and its clinical outcome. https://pubmed.ncbi.nlm.nih.gov/32496734/ 

[16]. S. Bhattacharjee, M. Banerjee, R. Pal. ABO Blood groups and severe outcomes in COVID-19: A meta-analysis. 

https://pubmed.ncbi.nlm.nih.gov/33361415/ 

 

 

 

 

 

 

 

 

 

Himanshu Prasad, et. al. “An observational study to determine COVID-19 susceptibility with 

reference to blood groups.” IOSR Journal of Dental and Medical Sciences (IOSR-JDMS), 21(01), 

2022, pp. 01-07. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Andrews%20M%5BAuthor%5D&cauthor=true&cauthor_uid=32611918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Areekal%20B%5BAuthor%5D&cauthor=true&cauthor_uid=32611918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rajesh%20K%5BAuthor%5D&cauthor=true&cauthor_uid=32611918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krishnan%20J%5BAuthor%5D&cauthor=true&cauthor_uid=32611918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suryakala%20R%5BAuthor%5D&cauthor=true&cauthor_uid=32611918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krishnan%20B%5BAuthor%5D&cauthor=true&cauthor_uid=32611918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Muraly%20C%5BAuthor%5D&cauthor=true&cauthor_uid=32611918
https://www.ncbi.nlm.nih.gov/pubmed/?term=Santhosh%20P%5BAuthor%5D&cauthor=true&cauthor_uid=32611918
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7530459/
https://www.medrxiv.org/content/10.1101/2021.04.19.21255738v1
https://doi.org/10.3389/fcimb.2020.00404
https://pubmed.ncbi.nlm.nih.gov/34366234/
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
https://academic.oup.com/glycob/article/18/12/1085/1988773
https://academic.oup.com/glycob/article/18/12/1085/1988773
https://www.nature.com/articles/s41467-020-19623-x
https://pubmed.ncbi.nlm.nih.gov/32496734/
https://pubmed.ncbi.nlm.nih.gov/33361415/

