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ABSTRACT

The new coronavirus disease-2019 (COVID-19) is rapidly spreading around the world and has been declared an outbreak by WHO.
However, the effect of blood groups on COVID-19 infection and the severity of the disease is unclear. The aim of this study is to
determine the relationship between ABO blood group and susceptibility to COVID-19 infection and whether the blood group will be a
biomarker for COVID-19 infection. Patients diagnosed with SARS-CoV-2 between March and May 2020 were included in this study.
In order to compare the blood groups of the patients with the healthy group, patients who had previously performed ABO blood group
analysis in the blood bank between February and May 2020 were included as the control group. Demographic data, clinical data,
underlying comorbidities, laboratory findings and clinical results (hospitalization, need for intensive care, mortality) were obtained from
the electronic medical records. A total of 179 patients with confirmed COVID-19 and 5200 healthy control patients were included in
the study. Patients with COVID-19 showed a distribution of 62.01% in group A,9.50% in group B, 8.94% in group AB and 19.55% in
group O. In group A, length of stay in Intensive Care Unit was longer (10.42+11.61 days; p= 0.013). Compared to the blood groups of
the healthy control group, COVID-19 patients had higher A blood group than the healthy group (62& vs.46.6%; p< 0.001) and lesser
of the O blood group (19.6% vs. 34.7%; p< 0.001).Blood group A can be used as a predictive biomarker for COVID-19 disease.In
addition, we concluded that the group A had a higher risk for COVID-19 disease and severity.
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INTRODUCTION The use of biomarkers to predict susceptibility to
SARS-CoV-2 is not well defined. To date, few stud-
ies have reported that ABO blood groups are asso-
ciated with susceptibility to SARS-CoV-2.43 Recent
studies show that age, male sex, and the presence of
some chronic diseases (e.g., cardiovascular disease,
hypertension, diabetes, chronic obstructive pulmo-
nary disease) pose a risk for SARS-Cov-2 infection
and disease severity.®

On December 31, 2019, severe acute respiratory
syndrome caused by coronavirus 2 (SARS-CoV-2)
appeared in Wuhan, China’s Hubei province.! In
February, the World Health Organization (WHO)
named the disease caused by SARS-CoV-2 as Coro-
navirus Disease 2019 (COVID-19). On March 11,
the COVID-19 outbreak was announced as a pan-
demic.? The spread in the United States and Europe

is growing steadily, around 6 million people world- Red blood cells have a range of polysaccharides and
wide are infected and COVID-19 deaths have more proteins on their surface, which are known as blood
than 300.000.3 group antigens.’
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Landsteiner’s ABO blood groups are carbohydrate
epitopes on the surface of human cells. Various
studies have been conducted to find the relationship
of blood groups with infectious and non-infectious
diseases.®? Viral infection sensitivity has been pre-
viously shown to be associated with the ABO blood
group.'®!" Moreover, there is a relationship between
blood group and SARS coronavirus infection.'?

There are a limited number of studies evaluating
the susceptibility to COVID-19 disease with ABO
blood groups.>"® The aim of this study is to deter-
mine the relationship between ABO blood group
and susceptibility to COVID-19 infection and
whether the blood group will be a biomarker for
COVID-19 infection.

PATIENTS and METHODS

Patients diagnosed with SARS-CoV-2 between
March and May 2020 were included in this study.
The study was accepted by the Local Ethics Com-
mittee with GOKA / 2020/8/14. Written consent
was obtained from all participants. The study was
designed in accordance with the Helsinki Declara-
tion.

The diagnosis of COVID-19 was confirmed by the
real-time polymerase chain reaction (RT-PCR) test
of SARS-CoV-2 on nasal and pharyngeal swab sam-
ples from patients. Demographic data, clinical data,

underlying comorbidities, laboratory findings and
clinical results (hospitalization, need for intensive
care, mortality) were obtained from the electronic
medical records (Figure 1).

In order to compare the blood groups of the patients
with the healthy group, patients who had previously
performed ABO blood group analysis in the blood
bank between February and May 2020 were includ-
ed as the control group.

Distribution of COVID-19 disease, length of hospi-
tal stay, intensive care unit (ICU) requirement and
mortality were compared according to ABO blood
groups. In addition, comparison of ABO blood
group distribution with normal healthy population
was made.

Statistical Analysis

SPSS 21.0 IBM, NY, USA) program was used for
statistical analysis. The normality of the distribution
was evaluated by the Kolmogorov-Smirnov test.
Mean and standard deviation values and percent-
ages are specified. Chi square and ANOVA were
used to compare the groups. Significant p value was
chosen as < 0.05.

RESULTS

A total of 179 patients with confirmed COVID-19
and 5200 healthy control patients were included in
the study. About 51% of patients diagnosed with

Figure 1A-B. Radiological findings of COVID-19 patient. Posterior and peripherally located, ground glass lesions (Arrow).
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Table 1. Comparison of the mean age of male and female patients with COVID-19
Mean=Std Min-Max Median f p
Age (years) Female (n= 91) 53.19 + 18.92 56 2.694 0.637
Male (n= 88) 53.44 + 21.27 59
Total (h=179) 53.31+20.05 58

Table 2. Distribution of blood groups of patients
with COVID-19
n=179) %

A group A Rh - 9 5.03
ARh + 102 56.98
Total 111 62.01

B group B Rh - 3 1.68
B Rh + 14 7.82
Total 17 9.50

AB group AB Rh - 8 1.68
AB Rh + 13 7.26
Total 16 8.94

O group ORh - 5 2.79
ORh + 30 16.76
Total 35 19.55

COVID-19 were women (91/179). The mean age
of the patients was 53.31 + 20.05. In addition, the
average age of female patients was 53.19 + 18.92
years, while male patients were 53.44 +21.27 years.
No significant difference was found between gender
and the mean age of the patients (p=0.637) (Table 1).

According to the blood groups of patients with
COVID-19, the rate of RH (-) in patients with COV-
ID-19 was very low in all blood groups. In addition,
patients with COVID-19 showed a distribution of
62.01% in group A, 9.50% in group B, 8.94% in
group AB and 19.55% in group O (Table 2).

While the proportion of women in group A with the
highest population of patients was 33.51%, the rate
of men was 28.49%. In general, there was a signifi-
cant difference between blood groups and gender
(p=0.009). Besides, there was a statistically signifi-
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cant difference between blood group A and gender
(p< 0.001), but there was no significant difference
between other groups (p>0.05) (Table 2).

When ICU hospitalization status of COVID-19 pa-
tients was analyzed according to blood groups, 22
(12.29%) patients in group A, 2 (1.12%) patients
in group B, 4 (2.23%) patients in group O and 13
in group O (7.26%) were found to be hospitalized
in the ICU. This situation was not statistically sig-
nificant (p> 0.05). In group A, length of stay in ICU
was longer (10.42+11.61 days). There was a statis-
tically significant difference between the duration
of stay in ICU and the group A patients (p= 0.013)
(Table 3).

Patients with exitus due to COVID-19 were ob-
served mostly in group A with a rate of 7.26%, this
was observed in group O with a rate of 3.35%. This
situation was found to be statistically significant (p=
0.032) (Table 3).

Compared to the blood groups of the healthy con-
trol group, COVID-19 patients had higher A blood
group than the healthy group (62 & vs. 46.6%; p<
0.001) and lesser of the O blood group (19.6% vs.
34.7%; p< 0.001) detected (Table 4).

DISCUSSION

As a result of this study, A blood group is the most
common in patients diagnosed with COVID-19.
Compared to the control group, it was found that the
blood group A was more common in the COVID-19
patients than the control group and that the O blood
group was less common than the control group. It
was found that patients with blood group A had a
longer stay in ICU and these patients had a higher
mortality rate.

ABO blood groups have been determined to have
predictive effects in various diseases."""* Animal
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Table 3. Comparison of the duration of hospitalization, duration of stay in the intensive care unit and exitus according to the blood
groups of the patients with COVID-19
Group A Group B Group AB Group O t test P
Length of Hospital ~ Mean+Std 9.32+6.31 9.17+£3.79 9.51+5.83 10.34+9.66 1.211 0.722
Stay (day) P 0.478 0.712 0.853 0.531
95%Cl (8.13-10.51) (7.22-11.12) (6.39-12.61) (7.02-13.66)
ICU Requirement Yes 22 (12.29%) 2 (1.12%) 4 (2.23%) 13 (7.26%) 5.818 0.121
No 89 (49.72%) 15 (8.38%) 12 (6.70%) 22 (12.29%)
Length of ICU Mean+Std 10.42+11.61 4.50+0.70 8.51+6.81 9.47+13.91 4.486 0.143
Stay p 0.013 0.578 0.663 0.412
95%Cl (9.21-11.63) (3.31-5.71) (7.32-9.70) (7.91-11.03)
Exitus Yes 13 (7.26%) 1 (0.56%) 2 (1.12%) 6 (3.35%) 2.374 0.032
No 98 (564.75%) 16 (8.94%) 14 (7.82%) 29 (16.20%)
p 0.027 0.924 0.634 0.042

studies have shown that the adhesion of the SARS
virus to the S protein / angiotensin converting en-
zyme 2 is specifically inhibited by monoclonal or
human natural anti-A antibodies, and these antibod-
ies disrupt the interaction between the virus and its
receptor, creating a protective mechanism.' In this
study, it was observed that A blood group was more
in line with the literature.

Recently, studies evaluating the effect of ABO
blood groups in COVID-19 disease caused by
SARS-CoV-2 have been published. In a study
of 265 COVID-19 patients, Li et al. reported that
COVID-19 disease was seen more in patients with
group A and less in patients with group O blood
than in normal population.’ In following studies, it
was found that the patients with A blood group were
more than the control group and that the O blood
group was seen less than the control patients.*!>1
In these studies, the protective effect of Anti A an-
tibody is emphasized. In another recent study con-

ducted in Turkey, there was no significant difference
between ABO blood groups.!” However, Rh - blood
group is supported to be protective. In our study, the
Rh + ratio of COVID-19 patients was statistically
significantly higher. In addition to clinical studies,
a new susceptibility locus was detected in a chro-
mosome 3p21.31 gene cluster and the potential ef-
fect of the ABO blood group system on COVID-19
was confirmed.'® In this study, the association signal
at the 9q34.2 locus coincided with the ABO blood
group locus. A higher risk was shown in blood
group A compared to other blood groups (OR: 1.45;
95% CI: 1.20-1.75; p= 1.48 x 10™). Also, it was
found to have a protective effect in O blood group
compared to other blood groups (OR: 0.65; 95% CI:
0.53-0.79; p= 1.06 x 1075).

In our study, it was concluded that COVID-19 dis-
ease was associated with ABO blood groups. How-
ever, it was found that blood type A had negative ef-
fects on COVID-19-related mortality. Although the

Table 4. The ABO blood group distribution in COVID-19 patients and healthy controls

A B AB (o)
Control Group (n= 5221) 2430 (46.6%) 639 (12.2%) 341 (6.5%) 1810 (34.7%)
Patients (n=179) 111 (62%) 17 (9.5%) 16 (8.9%) 35 (19.6%)
x> 16.602 1.221 1.622 17.591
p value < 0.001 0.269 0.203 < 0.001
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A blood group did not increase the need for ICU,
it was observed that the ICU hospitalization period
was longer and the mortality was higher.

The limitations of the study are; sample size is
small. Another limitation is that Rh (-) patients can-
not be evaluated statistically due to the low number
of patients.

Blood group A can be used as a predictive biomarker
for COVID-19 disease. Specifically, we concluded
that the group A had a higher risk for COVID-19
disease and severity. Prospective larger multicenter
studies are needed to explain the possible predictive
role of ABO blood groups.
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