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Abstract 

 

 The COVID-19 pandemic is one of the most brutal pandemics mankind has had to 

endure. The novel coronavirus has taken the world by storm, with millions of deaths in just a 

year. Further research has indicated that the coronavirus responsible, SARS-CoV-2, may 

attribute to outlasting health defects, such as cardiovascular or pulmonary problems. The survival 

rate for people infected with this virus is grim, depending on where you are in the world, if there 

are any comorbidities present, or if variants are present in the area. Emerging literature on ABO 

blood groups suggest that there may be a correlation between a certain blood group and SARS-

CoV-2 susceptibility. The objective of this study was to investigate the rate of infection 

according to ABO blood groups. In this study, data was compiled and analyzed in a meta-

analysis to calculate odds-ratios. Our results show that blood group A individuals may be more 

susceptible to SARS-COV-2 infection while blood group O individuals may have a protective 

effect against the virus. This study may provide further insight into how blood groups may affect 

SARS-CoV-2 susceptibility. 
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Introduction  

  

A novel coronavirus emerged in humans in Wuhan, Hubei province, in the People’s 

Republic of China in December 2019 (Yuen et al, 2020). Thought to originate from animals, this 

novel coronavirus is similar to the strain of coronavirus that caused the original severe acute 

respiratory syndrome-associated coronavirus (SARS-CoV) outbreak in 2003, and thus, was 

named SARS-CoV-2. The disease caused by SARS-CoV-2 has been named COVID-19 (Yuen et 

al, 2020). The physiology of the virus and the disease it causes are rather complex, yet past 

research has provided insight into coronaviruses. So far, SARS-CoV-2 has been responsible for 

over 500,000 deaths in the United States alone with close to 2.5 million deaths worldwide (New 

York Times, 2020). 

  

Coronaviruses 

SARS-CoV-2 is a coronavirus. Coronaviruses are spherical or pleomorphic enveloped 

particles containing single-stranded positive RNA associated with a nucleoprotein within a 

capsid composed of matrix protein (Tyrrell & Myint, 1996) (Figure 1).  

 
Figure 1: Electron micrograph showing human coronavirus 229E (Tyrrell & Myint, 1996). 
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Coronaviruses are generally found in avian and mammalian species and they resemble each other 

in morphology and chemical structure (Tyrrell & Myint,1996). The viruses are usually spread 

through invasion of the respiratory tract, though other methods of spread, such as fomite 

transmission, are also optimal pathways for the virus to infect its host (World Health 

Organization, 2020). Human coronaviruses enter host cells predominantly through specific 

receptors. 

SARS-CoV-2 Binding 

The novel coronavirus, SARS-CoV-2, is known to enter and infect host cells by binding 

to the angiotensin-converting enzyme 2 (ACE2) receptor (Davidson et al, 2020). ACE2 is a type 

I transmembrane glycoprotein with a single zinc metalloprotease active site. It is known for its 

role in the complex renin-angiotensin system (RAS) (Davidson et al, 2020, Fountain & Lappin, 

2020). After the coronavirus binds to the ACE2 receptor in its host, it un-coats itself and is 

transcribed and then translated (Tyrrell & Myint, 1996). There are significant factors that may 

negatively affect ACE2’s binding capabilities. Some of these factors include mutations, drugs, 

and genotypes, seen with blood types. 

Blood Types 

         The human blood contains 33 blood group systems representing over 300 antigens 

(Mitra, Mishra & Rath, 2014).  In the ABO blood group, the human blood contains unique blood 

types according to the specific antibody and antigen combination (Dean, 2005).  

The associated antibodies are generally immunoglobulin M antibodies. A key concept is that 

blood group O has no antigen, yet has both A and B antibodies (Dean, 2005) (Figure 2). 
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Figure 2: A chart representing blood groups with their relative antigen(s), antibodies, and genotype(s) (Dean, 2005). 

 

Humans with type A blood express anti-B antibodies and humans with type B blood express 

anti-A antibodies. Type AB expresses both. In the United States, the ABO blood group 

distributions are as follows: 45% O, 40% A, 11% B, and 4% AB (Red Cross, 2021).  

Blood type has been shown to have an impact on the susceptibility of certain conditions 

and diseases. O individuals have an increased risk of stomach ulcers, and they have about 25% 

less factor VII and von Willebrand factor in their blood, which are proteins that are involved 

with blood clotting (Dean, 2005). In a study relating erythrocyte polymorphisms, individuals 

with blood type A were more susceptible to falciparum malaria, and blood group O conferred a 

protective effect against complicated cases of malaria (Afoakwah et al, 2015). These examples 

show that there have been notable cases of diseases that are associated with ABO blood group 

antigens. 

Blood Types and SARS-CoV-1 

The relationship between SARS-CoV and blood groups originate from the first SARS-

CoV-1 outbreak in 2003. Cheng et al. in 2005 reported that a SARS-CoV-1 outbreak in a 
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hospital system was heavily influenced by the ABO blood group system. Primarily, the 

researchers showed that blood group O staff had a lower chance of getting infected. Out of 45 

staff, 42.2% had blood type O, 17.8% had blood type A, 33.3% had blood type B, and 6.7% had 

blood type AB. The odds ratio, where a number below 1 indicates a lower odds of association 

between exposure and infection, was 0.18 for O individuals with a 95% confidence interval of 

0.04-0.81. Further research was later done as to why blood group O had protection against 

infection. The study suggested that anti-A antibodies were acting as antagonists on the SARS-

CoV (S) spike proteins to the ACE2 receptor, thereby blocking the virus to receptor interaction 

and inhibiting cellular uptake (Guillon et al, 2008). 

Blood Types and SARS-CoV-2 

Studies have suggested that host ABO blood type may have significance in the 

susceptibility of SARS-CoV-2 infection. Notably, studies propose that blood group O may have 

a protective effect, while hosts with blood group A may be more susceptible to the disease 

caused by SARS-CoV-2, COVID-19 (Fan et al, 2020 & Xiaofeng, 2020 & Silva-Filho et al, 

2020).  

Blood groups are also known to interact with ACE2 in the RAS differently. Evidence 

suggests that O blood type individuals have lower ACE2 levels and a higher probability of 

enjoying protection from ACE2-conveyed benefits (Xiaofeng, 2020). The SARS-CoV-2 

glycosylated S protein binds to ACE2 which serves as its cellular receptor. Studies have shown 

that humans with blood type O blood are at a lesser risk of contracting the virus (Guillon et al, 

2008, Golinelli et al, 2020). This may be attributed to ACE2 and its relation to anti-A and anti-B 

antibodies in the human body (Guillon et al, 2008). 
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The coronavirus and ACE2 molecular encounter occur in one or more of a trio of 

receptor-binding domains (RBDs) (Barnes et al, 2020). These receptor binding domains protrude 

out from the spikes on the virus itself. RBDs move upwards and downwards in the extracellular 

fluid. The RBDs can fold “up” in order to allow touching and connection of other molecules. The 

RBDs can also fold “down” in order to stay away from an infected person’s antibodies and 

immune cells (Barnes et al, 2020) (Figure 3). 

 

Figure 3: Structure of SARS-CoV-2- RBD bound to ACE2. ACE2 is in green. SARS-CoV-2 RBD core is in Cyan. Receptor Binding 

Motif (RBM) is in red. Disulfide bonds in SARS-CoV-2 RBD are displayed as sticks with arrows indicating specific bonds. The N-

terminal of ACE2 responsible for binding is also marked. Left and right images display the same SARS-CoV-2 rotated by 180 degrees 

(Lan et al, 2020). 

  

One notable finding from coronavirus research is that only an RBD folded in the “up” position 

can attach to ACE2 and enter the host cell (Barnes et al, 2020). Certain antibody types lock 

SARS-CoV-2 RBD into the “down” position which would make it unable to bind to ACE2 to 
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ultimately invade and infect the host cell. It is possible that antibodies associated with blood 

groups may lock SARS-CoV-2 RBD into the down position. 

This Study 

The topic of blood groups and SARS-CoV-2 susceptibility and severity is immensely 

useful in helping further determine who is at risk for this virus, and for developing working 

therapeutics. Various studies done at research centers around the world all show similar findings 

regarding SARS-CoV-2 infection; blood group O has a lower infection rate and death rate than 

all other blood groups (Fan et al, 2020 & Xiaofeng, 2020 & Silva-Filho et al, 2020). Studies 

from the SARS-CoV outbreak support this and provide evidence that this may also be happening 

with the current SARS-CoV-2 outbreak. Advantages that could come from these findings pertain 

to the fight against viruses and pandemics. There could be specific ways of fighting viruses just 

by using antibody therapy.  

The objective of this study is to investigate whether there is a correlation between 

COVID-19 positive testing rates and blood types. We used a meta-analysis to combine data from 

all available, published studies that address our question. The results of this study will provide 

insight into SARS-CoV-2 susceptibility and blood type, which may lead to the improvement of 

future studies on blood type, ACE2, and COVID-19. 
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Methods 

2.1 Refining the Research Question 

 

         This research study began with a strong interest in the increasing development of the 

COVID-19 pandemic. Questions related to ACE2, SARS-CoV-2 susceptibility, blood groups, 

blood thinners, genetic factors, antithrombotics, and Rh factors were considered. Eventually, an 

amalgamation of other topics helped form an evolving question centered around blood groups, 

ACE2, and SARS-CoV-2 susceptibility. There was a realization that there is a significant need 

for a current meta-analysis on this topic in literature. 

2.2 Literature searches 

 

         Once our objective was set, we began to explore various internet articles, databases, and 

journals to find impactful data that is relevant to our study. Critical databases that were used 

included: NCBI, WorldCat, HOLLIS library, PubMed, and Scopus. Specific terms were applied 

in our search. These included: “Blood groups AND COVID-19”, “Blood groups OR Blood types 

OR ABO AND SARS-CoV-2”, “ACE2 and SARS-CoV-2”, “Angiotensin Converting Enzyme 

AND SARS-CoV-2”, “SARS-CoV-2 AND Blood group AND Susceptibility”, “Blood group 

AND ACE2”, “Blood group AND SARS-CoV OR SARS-CoV-1”, “ACE2 and SARS-CoV OR 

SARS-CoV-1”. Since much of the data we were looking for is relatively new due to the ongoing 

pandemic, we made sure to only use peer-reviewed studies. Studies were not limited by 

geographic location to make sure that this data was not influenced by any similar cohort studies 

that may have used the same person. We searched extensively for data specific to SARS-CoV-2 

susceptibility and blood type. We used data from cohort studies, from a previously compiled 

meta-analysis, and new research articles which included COVID-19 positive patients, a control 

group, and all blood types. The data included the patient blood group in percentages and in total 
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count. Some articles were also selected due to having p-values which allowed us to immediately 

compare data that was significant versus data that was not significant. We looked out for any 

significant biases, such as confirmation or selection bias. We wanted to make sure that all studies 

had chosen people randomly and independently and have substantial sample sizes.  

Ten studies were included that incorporated 616,799 controls with 14,165 COVID-19 patients 

(Table 1). 

 

Table 1: Control versus infection group sizes and COVID-19 infection rate 

 

2.3 Data compilation 

 

         Spreadsheets, as well as Mendeley folders and Word documents were created to compile 

all data taken from the studies chosen. The data was organized according to literature sources. 

Mendeley version 1.19.8 was used to compile all sources. Each source was then individually 

organized by blood group, total population, sample population, and blood group population, as 
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well as p-values or odds-ratio if supplied. Data were gathered and formatted to the protocols 

listed in section 2.2.  

  

2.4 Statistical program learning 

  

Microsoft Excel 2019, Minitab Express 1.5.2 and R studio 1.4 were used to analyze our 

compiled data. Minitab served to be a useful introductory software for statistics. Collaboration 

with Kim Lannery allowed for the data to be analyzed using R studio 1.4. R served to be a more 

complex system for statistics which let us further analyze our data more efficiently. Knowledge 

with Microsoft Excel was gained from a variety of previous classes as well as using a published 

guide for creating meta-analysis through Excel (Neyeloff, Fuchs, & Moreira, 2012). 

  

2.5 Meta-analysis statistical program execution 

 

         Microsoft Excel was primarily used throughout the meta-analysis. Excel was used to 

create a variety of tables regarding COVID-19 positive and COVID-19 control groups. These 

numbers were then converted into percentages in decimal form. Meta-analyses were then created 

for each of the individual blood group data taken from the various studies. A standard error was 

calculated from the outcome percentages. The variance was found by squaring the standard error, 

and the weight was calculated by taking the inverse of the variance. In order to gather the meta-

analysis results, multiple calculations were necessary. Study size (k) = 10 with degrees of 

freedom (df) = 9 were used to find Cochran’s Q statistic and the heterogeneity; I squared. The 

variability in the population of effects was adjusted with constant v, using the formula v = (Q-(k-

1)/( Σ w-( Σw^2/ Σw)). Constant v was used to then re-calculate the data according to a random-

effects model of meta-analysis, Cochran’s Q statistic and the heterogeneity. Sums of all these 
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values were generated to calculate the standard error and average outcome of the random effects 

model. These sums then allowed us to find an upper and lower confidence interval (CI). 

 

2.6 Odds ratio calculation and forest plot creation 

 

 Microsoft Excel was used to calculate odds-ratios (OR) and forest plots for each blood 

group. The odds ratio for one blood group was calculated by first dividing the prevalence of 

blood group z in the infected group by the prevalence of blood group z in the control group. This 

number was then further divided by the division of blood group w+x+y prevalence in the 

infected group by the prevalence of blood group w+x+y in the control group. The natural log of 

the OR of blood group z was calculated to help form the 95% confidence intervals. These 

confidence intervals were calculated by subtracting the Ln of the OR of blood group z by 1.96, 

and then multiplying this result with the square root of the inverses of the blood group 

prevalence. The odds ratio, the upper 95% confidence interval, and the lower 95% confidence 

interval were then used to establish forest plots. These forest plots were built by inserting the OR 

of blood group z in the x-axis and sorted by study using the y-axis with 12 denoting the first 

study analyzed (Li et al, 2020). Error bars were then added using the upper and lower 95% 

confidence intervals.  

 

2.7 Data analysis 

 

         Odds ratios were calculated for each blood group. These odds ratios were then averaged 

and interpreted with a measure of the strength of association with an exposure and an outcome. 

We defined OR > 1 to mean that there was a greater odds of association between exposure and 
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outcome, OR = 1 mean that there is no association between exposure and outcome, and OR < 1 

to mean that there was a lower odd of association between exposure and outcome. 
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Results 

Ten studies were included based on quality and the presence of relevant information. Due 

to the size differences among population sizes within the studies, a random-effects model was 

chosen because of its effectiveness in synthesizing statistical information under the assumption 

that true effects differ across trials, which is optimal considering the varying populations that 

were analyzed. Among the 10 studies incorporated into our analysis, 14,165 total people tested 

positive for COVID-19 out of a control group of 616,799 people. 

 ABO group distribution varied in the studies. The A blood group distribution for infected 

cases in a sample ranged from 29% to 57% (Table 2). Similar percentage ranges were also seen 

throughout the other blood groups. Thus, ABO variability was inconsistent between both the 

control and infected groups. 

Blood Group  
Lower Range 

(Percent) 
Upper Range 

(Percent) 

A 29 57 

B  6 33 

AB 2 9 

O 21 61 
Table 2: Blood group percentage ranges 

 

Blood Group A 

 Data taken from each of these studies was incorporated into a Microsoft Excel 

spreadsheet. The data was then statistically analyzed to calculate the outcome (the percentage of 

positives compared to sample size), the standard error (a measure of the statistical accuracy of 



 Kelly 16 

this estimate) and confidence intervals, which is a range of values defined that there is 95% 

probability that the value of a parameter lies within the range. 

 

Table 3: Outcome, Standard Error and Confidence Interval data for blood group A. Outcome was calculated by dividing positive cases by sample 

size. Standard error and CI lower were found with Microsoft Excel Calculations. This data was then used to find random-effects model data. 

 

 The data calculated for the blood group A sheet was then further used to analyze the 

statistics necessary to employ a random-effects model meta-analysis. This allowed us to yield I2
v, 

a method used to quantify heterogeneity between data samples. As seen in table 4, I2
v = 47.87%. 

I2
v, is the percentage of variability across studies that is attributed to heterogeneity rather than 

chance. 

 With the random effects model applied, calculations were done in Table 4 for individual 

study weights (Wv), weighted effect size (Wv*es) as well as other variables necessary to 

calculate Cochran’s Q (Wv*(es2)), (Wv2). Cochran’s Q is primarily used to test whether these 

studies are homogenous, often contrasted by I2
v which helps calculate the heterogeneity. 
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Table 4: Random-effects meta-analysis data. I2
v is approximately 47.87%, a moderate heterogeneity. 

 

Odds ratios were then calculated for blood group A as seen in Table 5. 

 

 

Table 5: Odds ratio calculation for blood group A. Average odds ratio for this group was approximately 1.22. 

 

Due to the moderate heterogeneity, further analysis was done. An odds ratio (OR) for 

blood group A was calculated for each individual study and plotted on a forest plot (Figure 3). 

The central tendency of the OR was calculated to be approximately 1.22, much higher than 1, 
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meaning that there are greater odds of association with exposure and outcome in blood group A. 

This suggests that blood group A individuals may be more susceptible to SARS-CoV-2. 

 

 

Figure 3: A forest plot showing the odds ratio of blood group A. The central tendency is at approximately 1.22. The error bars 

account for the 95% confidence interval for the meta-analysis data. Refer to Table 5 for study labels. 
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Blood Group B 

 The same data analysis was done to blood group B data, with outcomes, standard error, 

and confidence intervals calculated as seen in Table 6. 

 

Table 6: Outcome, standard error, and confidence intervals for blood group B. 

 

 The random effects model was again used to calculate the heterogeneity of the studies 

regarding blood group B. A lower, yet still moderate I2
v was calculated (I2

v = 35.77) (Table 7). 

 

Table 7:  Random-effects model analysis for blood group B. 
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 Odds ratios were then calculated for each individual study regarding blood type B (Table 

8). The central tendency for this blood group was calculated to be approximately 1.033, meaning 

that there is a likely no correlation between exposure and outcome in this blood group. 

 

Table 8: The odds ratios for blood group B. 

 

A forest plot was then generated using the OR values from Table 8 (Figure 4). 



 Kelly 21 

 

Figure 4: A forest plot for the odds ratio of blood group B. The central tendency is at approximately 1.03. The error bars account for 

the 95% confidence interval for the meta-analysis data. See table 8 for study labels. 

 

 

Blood Group AB 

 The same data analysis was then done to blood group AB by again calculating outcome, 

standard error, and confidence intervals (Table 9). This blood group is much less prevalent in the 

common population, hence the lesser events per study. 
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Table 9: Outcome, standard error, and confidence intervals for blood group AB. 

 A random-effects model analysis was calculated for blood group AB. The heterogeneity 

for this section was relatively low at approximately I2
v = 23.7% as seen in table 10. 

 

Table 10: Random-effects model analysis for blood group AB. 
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 Odds ratios were then calculated for each individual AB blood group study (Table 11). 

The central tendency OR for AB group was calculated to be 1.008. This ratio is very close to 1, 

meaning that blood group AB had no correlation between exposure and outcome. 

 

 

Table 11: The odds ratio data for blood group AB. The OR values correlation is approximately 1. 

 

A forest plot was then generated using the OR values from Table 11 (Figure 5). 
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Figure 5: A forest plot for the odds ratio of blood group AB. The central tendency is at approximately 1. 008. The error bars account 

for the 95% confidence interval for the meta-analysis data. See table 11 for study labels. 
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Blood Group O 

 The data analysis for blood group O studies were each individually done to calculate 

outcome, standard error, and confidence intervals (Table 12). 

 

Table 12: Outcome, standard error, and confidence interval calculations for the O blood group. 

 A random-effects model analysis was done with blood group O which showed a 

moderate heterogeneity I2
v=38.53% (Table 13). This value is similar to the value calculated from 

the blood group B random-effects model analysis. 

 

Table 13: Random-effects model analysis of blood group O. Notice the I2
v of 38.53%. 
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 An odds ratio was calculated specifically for the blood group O individual studies (Table 

14). The central tendency of these studies was approximately 0.86, which is lower than 1. This 

means that blood group O has lower odds of association between exposure and outcome, 

suggesting that blood group O individuals may be less susceptible to SARS-CoV-2. 

 

Table 14: The odds ratio data analysis for blood group O. 

 

A forest plot was then generated using the OR values from Table 14 (Figure 6). 
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Figure 6: A forest plot for the odds ratio of blood group O. The central tendency is at approximately 0.86. The error bars account for 

the 95% confidence interval for the meta-analysis data. See table 14 for study labels. 
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Discussion 

Genetic traits, like blood types, are an important factor in many diseases (Dean, 2005 & 

Afoakwah et al. 2016). Genetics can play a role in the development of cystic fibrosis or sickle 

cell anemia, among others. Searching for a common genetic factor that may help the global fight 

against the COVID-19 pandemic is necessary, as it has immense implications for population 

health, as well as potentially finding therapeutics for this deadly disease (Barnes et al, 2020). 

Some populations around the world lack a large population with a certain blood type, which may 

contribute to the prevalence of COVID-19 infections in that area. For example, some Asian 

populations have a higher prevalence of type B blood than Western countries (Red Cross, 2021).  

The goal of this study was to investigate whether ABO blood type correlates with 

COVID-19 infection. The results of this study demonstrate a correlation between blood types and 

SARS-CoV-2 susceptibility. Odds ratios calculations support the hypothesis that an individual 

with an O blood type has a decreased chance of contracting COVID-19 with an averaged value 

of 0.86. The random effects meta-analysis concerning these studies had a heterogeneity of 

I2
v=38.53%, stating a low variability. The data also suggests that individuals with blood type A 

have an increased chance of contracting COVID-19 with an averaged odds ratio value of 1.22. 

This analysis shows that within controls, people with blood type O were less likely to contract 

COVID-19 after being exposed.  

Employing this random-effects meta-analysis due to varying populations, these results 

support the existing evidence that certain blood types may be more or less susceptible to SARS-

CoV infections. Golinelli et al and Ray et al point to similarities found in previous studies 

concerning the original SARS-CoV-1 outbreak in 2003, where specific blood types had differing 

susceptibility to infection. Odds ratios calculated from a 2005 study show a similar finding to our 
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research. In this study of 45 staff, 19 individuals had blood type O and were less likely to be 

infected when compared to the other 26 (Cheng et al, 2005). Research done by Li et al, 

Ellinghaus et al, and Zietz et al, all include data referencing a correlation between the ABO 

blood groups and SARS-CoV-2 susceptibility. Specifically, Zietz et al used 682 COVID-19 

positive patients and calculated risk ratios, which suggested a lower chance of infection among 

blood type O individuals. Li et al used 1,775 COVID-19 positive patients and calculated p-values 

to test significance in differences between blood group data, and they found the blood type A 

individuals are more susceptible to infection while blood type O individuals had a lower risk of 

infection. Ellinghaus et al used 1,610 COVID-19 positive patients and conducted a genome wide 

association to highlight any specific loci that might have a potential involvement of the ABO 

blood group in SARS-CoV-2 susceptibility. They identified a 3p21.31 gene cluster as a genetic 

susceptibility locus with COVID-19 patients which may point to involvement of the ABO blood 

group system. 

These findings may have to do with how antibodies can lock SARS-CoV-2 RBDs into a 

specific conformation that makes it harder for the virus to bind to ACE2 and invade the host 

(Barnes et al. 2020). Neutralizing antibodies (NAbs) against SARS-CoV-2 are seen to bind to the 

SARS-CoV-2 spike trimer (S), which is composed of three copies of the S1 subunit that contains 

the RBD, and three copies of the S2 subunit that includes a fusion peptide and transmembrane 

regions. The RBDs of SARS-CoV-2 are flexible in that they can only bind to ACE2 when they 

are in the up conformation. NAbs may be associated with binding to SARS-CoV-2 RBD 

epitopes, which could change their conformation from up to down, or vice versa (Barnes et al, 

2020). Blood groups have different antibodies in plasma, which might help explain why certain 
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blood types may be more susceptible to SARS-CoV-2 binding, or have no effect at all, as seen in 

blood types A, B, and AB  

In contrast to our findings, recent studies have emerged that also used odds ratios and 

varying sample populations that suggest that blood types have no correlation with SARS-CoV-2 

risk. Anderson et al in 2021 launched an extensive, 107,796-person case-control study that found 

no ABO blood group associations with either SARS-CoV-2 susceptibility or severity. Latz et al 

used a study with 1,289 COVID-19 positive patients and found that there was no association 

with SARS-CoV-2 severity, however it found that the O blood type might be more protected 

from infection than others. Anderson et al and Latz et al are the first major studies that contain 

some data pointing to little or no ABO correlation with SARS-CoV susceptibility. These studies 

use similar study sizes as well as geographic location. Since Anderson et al and Latz et al are 

calculating odds ratios that show little to no correlation between exposure and infection for blood 

type O, then these point to contrasts within our data. 

Limitations to this study may revolve around the reliability of the data. Some studies used 

the same control group for COVID-19 negative outcomes. One study, Leaf et al, also created a 

generalized control group made of a large sample (259,333) of the Hispanic U.S. population 

since their actual control group of in-patient cases was too small. This may result in an 

inaccurate odds ratio calculation which would then affect the averaged findings. The lack of 

more studies may also seem to be an important limitation. Many studies were removed due to 

biases, such as selection bias. One eliminated study selected for individuals in a way that 

randomization was not actually achieved. Another study was eliminated because they estimated 

the number of A blood type individuals in an area, which could lead to inaccurate or biased data. 

Error bars were not included within the forest plot data, which makes it difficult to interpret the 
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statistical significance of the data. Also, significant figures may be attributed to the calculation of 

different numbers. Furthermore, the reported proportions of ABO blood type in a population may 

be skewed, impacting the available data in some cases. For example, areas are more likely to 

have a reported increase in percentage of O blood type individuals due to the need for universal 

donors (Golinelli et al. 2020). Urban areas where many blood drives take place might reach out 

more often to individuals with type O blood than individuals with type AB, therefore skewing 

the number of type O individuals in specific areas.  

Further research is required to generate more evidence concerning the correlation 

between blood types and SARS-CoV-2 susceptibility. Further studies should consider a holistic, 

worldwide view on this topic, incorporating findings from multiples other studies in order to help 

determine what the scientific community can say concerning blood types and viral protection. 

Other research can be centered at exploring the ACE2 receptor binding domain as well as its 

interaction with coronaviruses. Further insight on this receptor interaction may pinpoint a reason 

for why some people are more protected against SARS-CoV-2 than others. 
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Conclusion 

In conclusion, this study suggests that blood types may have a correlation with SARS-

CoV-2 susceptibility. Blood type O had a protective effect against contracting the virus, whereas 

blood type A was more susceptible to the virus, and blood types B and AB showed no 

correlation. Anti-A and anti-B interactions with the receptor binding domains may change the 

way COVID-19 can bind with the human host on ACE2. There may be many more implications 

as to why this certain biological interaction may occur, but a meta-analysis helps look at the pure 

population numbers that display the prevalence of COVID-19 infections within blood types. 

Much more research is needed to show if there is a correlation between blood type and SARS-

COV-2 susceptibility.  
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