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Blood group A epitopes do not facilitate entry of SARS-CoV-2

Keypoint

The risk of contracting SARS-CoV-2 was slightly
higher for individuals with blood group A versus O
but did not differ between blood groups A; versus
A,. With much higher epitope density of blood
group A, this suggests that the A epitope itself does
not facilitate viral entry.

Information on the impact of ABO blood group (BG)
on SARS-CoV-2 infections is conflicting [1-4]. To
identify risk factors for severe COVID-19 courses,
we performed a cross-sectional study in volunteers
between 18 and 61 years of age registered with
DKMS for stem cell donation approved by the
institutional review board of the Technische
Universitdt Dresden. All participants provided
explicit consent that COVID-19-specific data were
linked to genotype data in the donor registry file.
Patient-reported data on swabs, risk factors, symp-
toms and treatment of COVID-19 were collected
with a health questionnaire and linked to existing
data on ABO and Rhesus [5]. ABO genotype data
were grouped into ABO BG phenotypes by assum-
ing dominant expression for A; over A, and BG A or
B over BG O. Severe respiratory tract infections
(RTIs) were defined by the combination of at least
fever and cough, dyspnoea and cough, dyspnoea
and fever, or dyspnoea and myalgia. This group
included patients with respiratory hospitalization,
defined by inpatient care with supplemental oxy-
gen or mechanical ventilation or hospitalization for
dyspnoea or cough. We fitted multivariable logistic
regression models for the risk of contracting SARS-
CoV-2, risk of severe respiratory infection and risk
of hospitalization. All models were adjusted for age,
sex, BMI, diabetes mellitus, arterial hypertension
and smoking status. Age, BMI and month of
positive test were modelled as categorical variables.

Amongst 125 125 participants tested for SARS-
CoV-2 with ABO genotypes available (102 426 at
allele-level resolution), 6257 tested virus-positive.
A patient flow chart and characteristics are shown
in Figure S1 and Table S1. Overall, 11.9% of

SARS-CoV-2-positive participants reported asymp-
tomatic courses, 59.5% reported mild/moderate
symptoms, 25% reported severe respiratory tract
infections, and 3.6% reported hospitalization for
respiratory tract infections.

We found that BG A was a risk factor for contracting
SARS-CoV-2 compared with BG O (adjusted OR
1.15; 95% CI 1.08-1.22, P<0.001) (Figure S2,
Panels A + C). Based on similar observations in
previous studies, the hypothesis had been raised
that A epitopes facilitate virus entry [2-4]. Individuals
with BG A; have a higher glycosyltransferase activity
and thus expose more than fourfold higher numbers
of A epitopes compared with individuals with BG A,
[6]. Therefore, we tested whether individuals with A;
phenotype have a greater risk of infection compared
with individuals with A, phenotype. Participants with
A, and A, phenotypes, however, showed comparable
rates of infections (adjusted OR 1.03; 95% CI 0.93—
1.15, P= 0.58) (Figure S2). Our data therefore argue
against the hypothesis that A epitopes facilitate
SARS-CoV-2 entry into cells. Participants with BG
AB (adjusted OR 1.19; 95% CI 1.06-1.35, P= 0.004)
had significantly more infections as well, but no
difference was found for participants with BG B
phenotype compared with BG O. Exploratory analy-
ses of ABO genotypes showed that participants who
were homozygous for BG B had the lowest odds ratio
and participants who were homozygous for A, had
the highest odds ratio for positive tests (Table 1 and
Table S2).

Genetic variance in ABO genes has been associated
with the risk for venous thromboembolism, stroke,
coronary artery disease and acute respiratory
distress syndrome regardless of COVID-19 [7-9].
Glycosylation patterns may impact on the clear-
ance of plasma proteins (e.g. of the von Willebrand
factor) and thus impact on end-stage coagulation
and thrombosis [10]. In our study, however, BG A
did not show an impact on COVID-19 severity.
Blood group B was associated with a higher risk of
severe RTI (OR 1.24; 95% CI 1.01-1.53, P= 0.038)
and respiratory hospitalizations (OR 1.78; 95% CI
1.18-2.68, P=0.006) compared with BG O (Fig-
ure S2, Panels B + D). Exploratory analyses of the
genotype compositions of BG B, however, did not
reveal a pattern suggesting causality (Table 1), and
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smoking status and month of testing.

#Infections reported for the months January to July, excluding August and September.

BG B has not been described consistently as risk
factor for severe COVID-19 courses [2,4]. There-
fore, we interpret this association as incidental
finding. Rhesus BG did not have an impact on any
clinical end-point (Table S2).

In conclusion, we confirm that individuals with BG
A have a greater risk of infection compared with
individuals with BG O. The observation of compa-
rable risks of contracting SARS-CoV-2 amongst
individuals with A; versus A, together with the
knowledge of a more than fourfold higher epitope
density for A; versus A, suggests that the A epitope
itself, for example by modifying the ACE protein,
does not facilitate viral entry. This leaves alterna-
tive hypotheses of absorbing anti-A antibodies or
genetic linkage as possible explanations for the
higher risk of contracting SARS-CoV-2 for individ-
uals with BG A compared with BG O. In line with
others, we did not find a consistent impact of ABO
BG on the severity of COVID-19.
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Figure S1. Flow chart.

Figure S2. Rates of positive SARS-CoV-2 tests and
severe respiratory tract infection by ABO blood
group genotype and phenotype.

Table S1. Characteristics of SARS-CoV-2 positive
and negative participants.

Table S2. Risk of infection, severe respiratory tract
infection, and respiratory hospitalization by ABO geno-
type including rare variants and Rhesus genotype.®
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