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 A B S T R A C T  

Objective: We aimed to delineate the effects of the ABO groups and the 
main clinical outcomes with the current SARS-CoV-2 variants, i.e., delta 
and omicron. 

Materials and Methods: In this retrospective case-control study, the total 
360 adult COVID-19 patients who were followed in the pandemic waves 
of delta and omicron variants and had ABO blood group analysis were 
included and divided into two groups according to the waves of variant. 
Demographic characteristics, comorbidities, length of hospitalization 
and intensive care needs, survival and ABO groups of cases were 
recorded. These groups were then compared with the ABO group 
distribution of population-reflecting 1881 healthy individuals and 186 
historical alpha variant cases. 

Results: The demographic characteristics of the case groups and control 
group were similar. ABO distributions of the delta and omicron wave 
groups compared to the control group did not show a statistically 
significant difference. While advanced age (p<0.001) and presence 
of comorbidity (p=0.006) showed statistically significant differences 
in terms of overall survival, ABO blood group was not found to be 
a risk factor for mortality (p=0.114 in delta, and 0.526 in omicron), 
hospitalization time (p=0.148 in delta, p=0.224 in omicron), and 
intensive care unit admission (p=0.096 in delta, p=0.229 in omicron). 

Conclusion: The risk of infection among ABO blood groups, which has 
been shown in previous studies for the alpha variant against group 
A and in favor of group O, does not appear to be valid for delta and 
omicron period patients. Therefore, the anti-infective measures, 
especially vaccination, should not differ for individuals according to 
ABO blood group. 
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INTRODUCTION

Many million people have died from coronavirus 
disease-19 (COVID-19), out of approximately 430 
million cases, and thousands of deaths continue 
worldwide [1]. The COVID-19 causes a wide 
spectrum disease ranging from asymptomatic 
contagious to fatal respiratory failure, and it cannot 
be predicted with high accuracy which patient will 
have a poorer prognosis. Factors and biomarkers 
that may predict the course of the disease are still an 
area of research, although a long period has passed 
since the onset of the pandemic. In this context, 
many factors including demographics such as 
gender and ethnicity, comorbidities, routine tests 
such as blood glucose and vitamin D, inflammatory 
biomarkers such as IL-6 and TNF-alpha, have been 
evaluated in studies [2-6]. Since the discovery of 
blood groups at the beginning of the 20th century, 
interest in the role of blood groups in infectious 
diseases has continued [7]. Today, it is possible to 
find publications on the relationship of all kinds 
of pathogens, including bacteria, fungi, parasites, 
and viruses, with dozens of different blood group 
systems [8]. Among viruses, the relationship of 
influenza with blood groups has been investigated 
for decades [9]. The relationship between 
coronaviruses, including SARS-CoV subtypes and 
blood groups, has been demonstrated in various 
studies [10, 11]. 

Along with the pandemic caused by SARS-CoV-2, 
the relationship with the ABO blood groups was 
investigated. In a previous study, we found that 
the risk of infection may be increased in group A 
and the risk may be less in group O [12]. However, 
many different variants have caused consecutive 
pandemic waves to date, and the present study 
is designed to investigate whether the previously 
determined relationship with blood groups is also 
valid in new variants including delta and omicron. 
This study aims to delineate the effects of the ABO 
groups and the main clinical outcomes with the 
current SARS-CoV-2 variants, i.e., delta and omicron.

PATIENTS AND METHODS

Inclusion, Exclusion Criteria, and Patient Groups
Adult patients (>18 years old) who applied to 
Hacettepe University Hospitals between 1 May 

2021 - 1 February 2022 were diagnosed with 
COVID-19, and whose SARS-CoV-2 variant was 
assumpted as delta or omicron were included in 
this retrospective cohort. Cases without ABO group 
analysis were excluded. As a result, the medical 
records of 4,600 patients were examined and, 360 
cases were analyzed as the study group. Then, the 
cases in the study group were divided into two 
groups; delta wave and omicron wave patients. The 
basic demographic data of the patients, the follow-
up setting (outpatient or inpatient), duration of stay, 
and intensive care unit admission, and whether the 
infection resulted in death were recorded.

In order to compare the patients’ distribution 
among blood groups with the population at risk, 
1881 healthy individuals, who applied to the 
Hacettepe University Blood Bank between 1 March 
2020 and 1 May 2020, were included as the control 
group. The blood group distributions, age, and sex 
of these patients were recorded. Finally, the blood 
group distributions of the patients were compared 
with our study in the early alpha variant period of 
the pandemic [12] as a historical control group and 
the differences from the previous 186 COVID-19 
patients were analyzed. Ethics committee approval 
for this study was obtained from the Hacettepe 
University Non-interventional Clinical Researches 
Ethics Board. Approval was also obtained from 
the General Directorate of Health Services of the 
Ministry of Health of the Republic of Turkey.

Variant Assumption of SARS-CoV-2 Positive 
Clinical Samples
The COVID-19 infection was diagnosed with SARS-
CoV-2 polymerase chain reaction (PCR) positivity 
with a maximum of thirty cycle threshold (CT) value 
made from nasopharyngeal swabs as the universal 
standard. 

Since variant analysis could not be performed from 
all samples in our center, the pandemic wave after 
May 2021, which WHO declared “variant of concern 
(VOC)”, was taken as a basis for the delta variant 
period [13]. In this context, patients diagnosed 
between 1 May 2021 and 1 November 2021 were 
recorded as delta variant wave patients. Similarly, 
all cases after 1 December 2021 were recorded as 
omicron wave patients.
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Statistical Analyses
Analyses were made using SPSS version 25.0 (IBM 
Corp., Armonk, NY, USA). The descriptive statistics 
were presented as frequency (percent), mean ± 
standard deviation (SD), or median (min-max). The 
χ2 test was used to compare the proportions in 
different categorical groups. Continuous variables 
were investigated with visual and analytical 
methods to determine the normal distribution 
and analyzed with the Mann-Whitney U test or the 
Student`s t-test. Odds ratios and their significance 
were determined by univariate logistic regression 
analysis. The Kaplan-Meier survival estimates were 
calculated. The log-rank test was used to identify 
the independent effects on survival. Risk factors for 
mortality were specified by Cox regression analysis. 
A 5% type-I error level was used to infer statistical 
significance.

RESULTS

In the total 360 delta (n=185) and omicron (n=175) 
wave COVID-19 patients, the mean age was 44.8±17 
years. The number of female and male patients was 
similar (52.2% vs. 47.8% respectively, p=0.399). Fifty 
(13.9%) patients were 65 years of age or older. The 
mean age of the alpha group (historical control) 
was 44.5±16.8 years, the delta group was 46.7±17.3 
years, and the omicron group was 42.8±16.9 years 
(p=0.097). The frequency of female sex in the alpha, 
delta, and omicron groups was 46.2%, 51.4%, and 
53.1%, respectively (p=0.392). 

The O blood group percentage was 24.7% in the 
alpha, 34.1% in the delta, 37.7% in the omicron 
groups, and 37.2% in the healthy controls 
(p=0.007). Post-hoc analyses revealed a statistically 
significant difference between the alpha group 

and controls (p=0.001) for O blood type. While 
there was no statistically significant difference 
between the delta and omicron groups with the 
controls, they showed significant differences from 
the alpha group (p=0.049 and 0.001, respectively). 
The frequency of A blood type was 57% in the 
alpha group, 43.7% in the delta group, 40% in the 
omicron group, and 38% in the controls (p<0.001). 
As the statistical difference was due to the alpha 
group (v. the controls, p<0.001), there was no 
statistically significant difference between the delta, 
omicron groups, and the controls. Therewithal, the 
statistical difference between alpha with delta and 
omicron was also significant (p=0.011 and 0.003, 
respectively). According to B and AB blood types, 
the groups showed similar distributions (Table 1). 

The median follow-up period of the patients was 
26 days (1 - 245). While there was no statistically 
significant difference in overall survival (OS) by 
gender (p=0.868), the OS of the ≥65 years was 
lower than those below (3.8 vs. 7.8 months, 
p<0.001, Figure 1). When alpha, delta and omicron 
variants were compared, no statistically significant 
difference in OS was observed (2.6, 7.4, and 2.9 
months, respectively, p=0.164). The presence of 
comorbidity was a significant predictor of mortality 
(HR: 146, 95% CI: 4.3-4955, p=0.006, Figure 2). 
Moreover, there was a negative correlation between 
the number of comorbidities and OS (Figure 3). 
There was no statistically significant relationship 
between ABO blood groups with mortality in 
delta and omicron patients (p=0.114 and 0.526, 
resp.). Similarly, no significant difference was 
detected between the ABO blood groups in terms 
of hospitalization time (p=0.148 in delta, p=0.224 
in omicron) and intensive care unit admission 
(p=0.096 in delta, p=0.229 in omicron) in patients 
infected with new variants. 

Table 1. The demographics and the blood types according to the groups

Characteristics Alpha, n (%) Delta, n (%) Omicron, n (%) Controls, n (%) p value

Age, mean±SD, y 44.5±16.8 46.7±17.3 42.8±16.9 - 0.097

Female sex 86 (46.2%) 95 (51.4%) 93 (53.1%) - 0.392

Blood types

0 46 (24.7%)a 63 (34.1%)b 66 (37.7%)b 701 (37.2%)b 0.007*

A 106 (57%)a 81 (43.7%)b 70 (40%)b 716 (38%)b <0.001*

B 20 (10.8%) 29 (15.7%) 18 (10.3%) 277 (14.7%) 0.190

AB 14 (7.5%) 12 (6.5%) 21 (12%) 188 (10%) 0.219
*Post-hoc analysis showed a statistical significance between the a`s and b`s in the respective rows.
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Figure 1. The age categories and overall survival

Figure 3. Number of comorbidities and overall survival

Figure 2. The comorbidity and overall survival
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DISCUSSION

Like other common viruses, the relationship 
between coronaviruses and blood groups has been 
studied for a long time. SARS-CoV-2 enters the cell 
by providing viral adhesion with its spike protein (S), 
which has more than 20 potential N-glycosylation 
sites [11]. The fact that the S protein contains 
structures similar to ABO antigens may lead to a 
change in the risk of infection in individuals with 
antibodies to these antigens. However, it has been 
hypothesized that secretory status and anti-ABO 
antibody titers also affect the risk of infection. 
Studies show that even the country’s development 
level can be effective in the antibody titers in the 
population [14]. In the 2003 major SARS outbreak in 
Hong-Kong, analysis of 45 health staff with similar 
blood group distributions to population showed 
that blood type was associated with the risk of 
infection [10]. Group O participants were less likely 
to become infected when compared with non-O 
participants (OR: 0.18; 95% CI: 0.04-0.81). For this 
reason, only qualitative ABO group analysis will not 
be able to give precise information about infection 
risk, and the findings cannot be extrapolated to 
all populations. The studies that each country 
will conduct on its own population will be more 
valuable about blood groups and infections. 

In the Turkish population, studies examining this 
risk were conducted [15-17]. The joint results found 
in these studies; people with group A are more 
likely to be infected, but the blood group does 
not have a significant effect on the course of the 
diseaseexcept for the study of Sertbas et al., which 
showed that the risk of intubation increased in the 
AB group [16]. It is seen in this study that the risk 
in group A, which we also confirmed before, is not 
valid for the period in which the current waves with 
delta and omicron variants. This difference can be 
hypothesized that the new variants contain lesser 
A-antigen-like structures than the alpha.

On the other hand, the low infection risk of group 
O, shown in many studies in the literature, was also 
confirmed in the Turkish population by Yanardag 
et al. in a study of 823 people [18]. Similarly, 
although the risk of infection with the alpha variant 

decreased in group O, this protection seems to have 
disappeared in the delta and omicron dominant 
pandemic waves, according to the present study 
findings.

The most important limitation of this study is that 
it includes patient groups that can be considered 
somewhat small for the pandemic period with a 
high incidence of COVID-19. 

In conclusion, apart from ABO group antigens, 
there are many individual blood group factors, such 
as antibody titers, and it is impossible to determine 
all of them for each individual. In cases of outbreaks 
where antigenic changes are common, such as 
viral pandemics, cross-sectional results cannot be 
generalized to the whole period. Nevertheless, 
these results provide evidence that anti-infective 
approaches such as using masks, social distancing, 
hygiene, and especially vaccination should not 
change for the ABO blood groups.
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