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Abstract

ABO blood groups have recently been related to COVID19 infection. In the present work,
we performed this analysis using data from 412 COVID19 patients and 17796 blood donors,
all of them from Gipuzkoa, a region in Northern Spain. The results obtained confirmed this
relation, in addition to showing a clear importance of group O as a protective factor in
COVID19 disease, with an OR = 0.59 (CI95% 0.481-0.7177, p<0.0001) while A, B and AB
are risk factors. ABO blood groups are slightly differently distributed in the populations and
therefore these results should be replicated in the specific areas with a proper control
population.

Introduction

COVID19 is a pandemic disease caused by Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2). This disease has rapidly become the most important world health challenge in
the last century.

Despite an incredible and collaborative research effort in the last months, the pathogenesis
and the clinical symptoms of COVID19 are poorly understood. Several works have been pub-
lished to understand the great heterogeneity in the infection and the clinical manifestations of
SARS-CoV-2 in different patients. Several biomarkers have been proposed as risk or protective
factors. In this scenario, a recent paper, demonstrating the importance of collaborative net-
works, presents the results of a Genome-wide analysis focused on COVID19 patients [1]. One
of the associated loci in chromosome 9, point to an association between ABO blood group and
risk of infection by SARS-CoV-2. This association with the ABO blood group has been previ-
ously reported in other series showing that Group A is a risk factor while Group O seems to be
a protective factor against SARS-CoV-2 infection.
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ABO groups are distributed differently based on ethnic origin and, therefore, the results
from these studies are highly dependent on the distribution followed by the control group in
each region. With this in mind, the main aim of this short report is to study the ABO group
distribution in COVID19 patients in the region of Gipuzkoa (Basque country).

Methods

Blood groups from COVID19 patients were anonymously retrieved from electronic clinical
history. All the included patients were symptomatic and had tested positive for SARS-CoV-2
infection by qPCR technique at the Microbiology Department of Donostia University Hospi-
tal. The kits used for the qPCR came from different suppliers and all of them are approved for
diagnostic purposes.

The distribution of the ABO groups from COVID19 patients was compared to that from
the general Basque population, obtained from the Basque Blood Bank database and preserving
the anonymity of all the participants. Both the anonymous data and the realization of the proj-
ect have been approved by “the OSI Donostialdea Ethical Committee in Clinical Research”
(Code: API-GRA-2020-01). Besides, the used information and methodology are in accordance
with the adequate guidelines and regulations.

When analyzing the data, SPSS software was used (v 20) and for the analysis of the distribu-
tion chi-square test was applied.

Patients were divided by groups based on severity, following the next criteria: they were
characterized as Mild cases when clinical symptoms were moderate with no signs of pneumo-
nia on imaging. Moderate cases, instead, were those individuals that manifested fever and
respiratory symptoms and showed radiological findings of pneumonia. Finally, Severe cases
were those meeting any of the following criteria: (1) Respiratory distress (230 breaths/ min);
(2) Oxygen saturation<93% at rest; (3) Arterial partial pressure of oxygen (PaO2)/ fraction of
inspired oxygen (Fi02)=300mmHg (I mmHg = 0.133kPa). This classification was based on
the one proposed by the Chinese National Health Commission on March 3, 2020 [2].

Results

Our cohort includes 412 COVIDI19 patients and 17796 anonymous blood donors from the
same geographical area (Gipuzkoa). The average age of COVID19 patients is 57.64 years, with
a 68.45% of women. Referring to severity, 49.29% of the patients were characterized as moder-
ate, 8.92% as mild and 41.78% as severe.

The distribution of the ABO groups is shown in Table 1. In line with the published works,
our results also show a higher frequency of group A in COVID19 patients when compared to
control group, in this case Basque population, (48.3% vs 40.65%, p = 0.00179), while group O
is less represented (39.08 vs 52.19%, p<0.0001). The group A presents an OR of 1.36 (CI95%
1.12-1.66, p = 0.0019), while O group’s OR is 0.5876 (CI95% 0.481-0.7177, p<0.0001). Group
B and AB also show a significantly different distribution (p = 0.00186 and p = 0.012204) with
an OR = 1.76 (CI95% 1.24-2.49) and OR = 1.98 (CI95% 1.19-3.31), respectively. Nonetheless,
since those groups are less frequent in the population, these results should be taken with
caution.

Furthermore, if ABO group is analyzed as a dichotomous variable; defined as having any
antigen (A,B and AB) or none (O); the results highlight the protective role of group O, being
the OR for no-O equal to 1.7019 (CI95% 1.94-2.08, p<<0.0001). No difference has been found
in ABO group distribution with severity.
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Table 1. ABO group distribution in the Gipuzkoa cohort.

B AB (0] TOTAL
Blood donors 40.65% (7235) 5.16% (918) 1.20% (355) 52.19% (9288) 17796
COVID19 patients 48.30% (199) 8.74% (36) 3.88% (16) 39.08% (161) 412
p-value 0.00179 0.00186 0.012204 <0.0001
COVID19 patients B AB (0] TOTAL
Moderate 48.57%(51) 50.00% (8) 45.54% (5) 50.62%(41) 105
Light 10.48%(11) 6.25%(1) 0.00%(0) 8.64%(7) 89
Severe 40.95%(43) 43.75%(7) 54.55%(6) 40.74%(33) 19
p-value n.s. 213

P-values from the Chi-square test are shown for the comparison of each group distribution in blood donors vs COVID19 patients. ns = No significant (p value >0.05).

https://doi.org/10.1371/journal.pone.0249494.t001

Discussion

Our data shows the importance of the absence of immune antigens defined by group O, as a
protective factor for Sars-CoV-2 virus infection. These results are consistent with the pre-
printed works conducted in the Chinese population [3] and in the New York cohort [4], and
also with the genotyping studies performed in the Italian and Spanish population (including
samples from Gipuzkoa). Due to the different distribution of the ABO groups by ethnicity, the
validation of these kind of observations, in each region and with the proper controls, is impor-
tant to achieve a better understanding of how the virus is spreading in the population. In our
study, the group O distribution differs from that of other series, seeming more protective in
the population from Gipuzkoa. In Fig 1 we represent the differences between the populations
in the two more represented blood groups (O and A).

The observed different distribution seems to be related to the infection event and not to the
course of the disease. The mechanisms behind these observations remain unknown. It has been
proposed that the presence of anti-A Antibodies could be protective against viral entry into lung
epithelium or that it may be the fact that O group presents an altered glycosiltransferase activity
and, therefore, an increased clearance of Von Willebrand factor, that could protect O group
patients from the COVID19- related microvascular thrombosis and endothelial dysfunction [5].

In conclusion, our data confirms the idea that O group is a protective factor for COVID19,
and the presence of any antigen (A, B and AB) are a risk factor to suffer the disease. Our results

Aand O ABO Group and COVID19 risk

Fig 1. Odd ratio of A (red square) and O group (green circle) from our study and the ones found in the literature.

https://doi.org/10.1371/journal.pone.0249494.9001
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also support the need for further studies in each region with proper population controls. The
biological implications of these observations deserve future investigations to shed light on the
mechanisms behind COVID19 infection risk.

Acknowledgments

Authors want to thank all the clinicians that have worked so hard these last months and to all
the COVID19 patients.

Author Contributions

Conceptualization: Andres Roncancio-Clavijo, David Otaegui.

Data curation: Maider Mufoz-Culla, Bruno Martinez, Arkaitz Azkune, Jorge Monge-Ruiz.
Formal analysis: Miriam Gorostidi-Aicua, Ainhoa Alberro, David Otaegui.

Investigation: Luis Pifieiro, Arkaitz Azkune, Ainhoa Alberro, Tamara Castillo-Trivino, David
Otaegui.

Resources: Tamara Castillo-Trivino, Alvaro Prada, David Otaegui.
Supervision: Alvaro Prada.
Writing - original draft: Ainhoa Alberro, David Otaegui.

Writing - review & editing: Maider Munoz-Culla, Andres Roncancio-Clavijo, Luis Piieiro,
Tamara Castillo-Trivino, David Otaegui.

References

1. Ellinghaus D, Degenhardt F, Bujanda L, Buti M, Albillos A, Invernizzi P, et al. Genomewide Association
Study of Severe Covid-19 with Respiratory Failure. N Engl J Med. 2020; NEJM0a2020283. https://doi.
org/10.1056/NEJM0a2020283 PMID: 32558485

2. On NHC& SA of TCM. Diagnosis and Treatment Protocol for Novel Coronavirus Pneumoniae. (trial ver-
sion 7). 2020.

3. ZhaoJ, YangY, Huang H-P, Li D, Gu D-F, Lu X-F, et al. Relationship between the ABO Blood Group
and the COVID-19 Susceptibility. medRxiv. 2020; 2020.03.11.20031096. https://doi.org/10.1101/2020.
03.11.20031096

4. Zietz M, Tatonetti NP. Testing the association between blood type and COVID-19 infection, intubation,
and death. medRxiv. 2020; 2020.04.08.20058073. https://doi.org/10.1101/2020.04.08.20058073
PMID: 32511586

5. Patrice Guillon 1 MCVSJ-GRC-FCNR-CJLP. Inhibition of the Interaction Between the SARS-CoV Spike
Protein and Its Cellular Receptor by Anti-Histo-Blood Group Antibodies—PubMed. Glycobiology. 2008;
18: 1085—-1093. Available: https://pubmed.ncbi.nim.nih.gov/18818423/ https://doi.org/10.1093/glycob/
cwn093 PMID: 18818423

PLOS ONE | https://doi.org/10.1371/journal.pone.0249494  April 7, 2021 4/4


https://doi.org/10.1056/NEJMoa2020283
https://doi.org/10.1056/NEJMoa2020283
http://www.ncbi.nlm.nih.gov/pubmed/32558485
https://doi.org/10.1101/2020.03.11.20031096
https://doi.org/10.1101/2020.03.11.20031096
https://doi.org/10.1101/2020.04.08.20058073
http://www.ncbi.nlm.nih.gov/pubmed/32511586
https://pubmed.ncbi.nlm.nih.gov/18818423/
https://doi.org/10.1093/glycob/cwn093
https://doi.org/10.1093/glycob/cwn093
http://www.ncbi.nlm.nih.gov/pubmed/18818423
https://doi.org/10.1371/journal.pone.0249494

