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Abstract

Objectives: Recent studies after the outbreak of coronavirus disease 2019 have shown an association of the ABO blood
group to the susceptibility of severe acute respiratory syndrome coronavirus 2 infection. Anti-A and anti-B antibodies,
carbohydrate clustering, interleukin-6 levels and host transmembrane protease serine subtype 2 were suggested to cause
the variable susceptibility of severe acute respiratory syndrome coronavirus 2 infection to the ABO blood groups. This
study aims to find the association of the ABO blood group with severe acute respiratory syndrome coronavirus 2 infection
susceptibility in Nepal.

Methods: Population-based matched case—control study was conducted from October 2021 to February 2022 in Rupandehi
district of Nepal. A total of 1091] reverse transcription-polymerase chain reaction confirmed coronavirus disease 2019 cases
and 2182 controls were included in the study by convenient sampling method.

Results: A statistically significant association of severe acute respiratory syndrome coronavirus 2 infection was observed
for the blood group AB between cases and controls (1 1.5% vs 8.5%; odds ratio= 1.4, 95% confidence interval=1.10-1.78).
However, there was no association of severe acute respiratory syndrome coronavirus 2 infection for blood group A (26.7%
vs 28.23%; odds ratio=0.93, 95% confidence interval=0.79-1.09), B (26.9% vs 29.84%; odds ratio=0.86, 95% confidence
interval =0.73—1.02) and O (34.9% vs 33.41%; odds ratio=1.07, 95% confidence interval =0.92—1.25).

Conclusion: This study reported slightly more susceptibility to severe acute respiratory syndrome coronavirus 2 infection
among individuals with blood group AB.
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The World Health Organization (WHO) declared severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) as

a worldwide health emergency on 30 January 2020 after a
steep incline in cases was observed globally.! A total of
120,383,919 cases have been confirmed and 2,664,386
deaths have been recorded till 18 March 2021.? The first case
of coronavirus disease 2019 (COVID-19) was officially
reported in Nepal on 13 January 2020.> According to the
WHO country office, there were more than 200,000 COVID-
19 cases in Nepal till January 2021.4

Studies have reported that blood group A has a higher
susceptibility to SARS-CoV-2 infection.”® However, recent

3Department of Community Medicine, Maharajgunj Medical Campus,
Institute of Medicine, Tribhuvan University, Kathmandu, Nepal
“Department of Clinical Psychology, Tri-Chandra College, Tribhuvan
University, Kathmandu, Nepal

Department of Biomedical Engineering and Environmental Science,
National Tsing Hua University, Hsinchu

Corresponding author:

Narayan Bahadur Mahotra, Department of Clinical Physiology,
Maharajgunj Medical Campus, Institute of Medicine, Tribhuvan University,
Maharajgunj Road, Kathmandu 44600, Nepal.

Email: narayanmahotra@gmail.com

@ @@ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use,
reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open

Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/smo
mailto:narayanmahotra@gmail.com

SAGE Open Medicine

Table I. Characteristics of the participants (n=1091).

Characteristics Case Control
n % (95% Cl) n %

ABO blood group

A 291 26.7 (24.1-29.4) 616 28.2
B 293 26.9 (24.2-29.6) 661 29.8
AB 126 11.5(9.7-13.6) 186 8.5
(@) 381 34.9 (32.1-37.8) 729 334
Total 1091 100.0 2182 100.0

Cl: confidence interval.

studies from various locations have shown contrasting
results and some have failed to show any association.!®!3 It
is speculated to be a result of potentially numerous factors
including ABO antibodies, levels of interleukin-6, carbohy-
drate clustering, and transmembrane proteases.>'* !¢ This
study aims to explore the possible association of ABO blood
group and SARS-CoV-2 susceptibility in Nepal.

Methods
Study design

This case—control study was conducted from October 2020
to February 2021 in Rupandehi district of Nepal.

The sample size was calculated using G*Power version
3.1 software considering effect size=0.1, alpha error proba-
bility=0.05, power=_80%, and degree of freedom=3. A total
of 1091 cases and 2182 controls were selected in the study
using convenient sampling method, and this sample size was
sufficient as calculated using this power sampling.

A list of COVID-19 cases was taken from the District
Health Office, Rupandehi, Nepal. During the study period,
2544 cases were reported in the district, of which 1091
cases who knew their ABO blood group were selected for
this study.

The cases were contacted by telecommunication by the
researchers and data including age, gender, ABO blood
group, duration of symptoms, hospital stay and intensive
care unit (ICU) stay were collected after obtaining informed
verbal consent from the participants. A total of 2182 controls
were selected from 6377 apparently healthy blood donors
recorded at Blood Bank of Red Cross Society in Rupandehi
district during the same time period. Cases were matched
with controls by age (*5years) and gender in the ratio of
1:2. The ABO blood grouping was done by the Tile method.

Inclusion and exclusion criteria

Individuals from the age 18 to 60years old confirmed with
reverse transcription-polymerase chain reaction (RT-PCR)
for SARS-CoV-2 infection were included as cases. Apparently
healthy blood donors were included as controls. Cases with

unclear data sources of ABO blood grouping and blood
donors for convalescent plasma therapy were excluded from
the study.

Statistical analysis

The data were entered in Excel and analyzed using the
Statistical Package for Social Sciences version 20. Data
were expressed in percentage, mean value, standard devia-
tion (SD), median and interquartile range (IQR). Chi-square
test was used to determine the association of SARS-CoV-2
infection in ABO blood groups. The odds ratio (OR) at 95%
confidence interval (CI) was presented to show the strength
of association. A p-value of less than 0.05 was considered
statistically significant.

Ethical consideration

This study was approved by the Ethical Review Board (ERB)
of Nepal Health Research Council (NHRC) (reference no.
517/2020). The data were obtained from the cases via tele-
communication after obtaining informed verbal consent. The
verbal consent was approved by ERB of NHRC. The list of
blood donors was obtained after receiving permission from
Blood Bank of Red Cross Society, Rupandehi, Nepal.
Anonymized data of the blood donors were used with gen-
eral consent from blood donation process.

Results

A total of 1091 cases and 2182 controls were included in this
study. Majority of the cases and controls were males (65.4%)
in comparison to females (34.6%). Among the cases, the
most common ABO blood group was O and the least com-
mon was blood group AB (Table 1). The mean age for the
COVID-19 cases was 36.92 (SD=10.75) years.

The majority of the cases (80.4%) were symptomatic
and a few cases (19.6%) were asymptomatic who were in
close contact with COVID-19 cases. Blood group A had the
highest (82.5%) and blood group B had the least (77.8%)
symptomatic cases. The median duration of symptoms self-
reported by the cases was 7days (IQR=4-12). A total of
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Table 2. Distribution and duration of symptoms among the cases in accordance with ABO blood group.

Characteristics ABO blood group

A, n (%) B, n (%) AB, n (%) O, n (%) Total, n (%)
Symptomatic 240 (82.5) 228 (77.8) 99 (78.6) 310 (81.4) 877 (80.4)
Asymptomatic 51 (17.5) 65 (22.2) 27 (21.4) 71 (18.6) 214 (19.6)
Duration of symptoms (days)
1-3 44 (15.1) 51 (17.4) 23 (18.3) 52 (13.6) 170 (15.6)
4-10 127 (43.6) 115 (39.2) 50 (39.7) 183 (48) 475 (43.5)
>10 69 (23.7) 62 (21.2) 26 (20.6) 75 (19) 232 (21.3)
Duration of hospital stay (days)
-3 4(1.4) 3 (1.0 1 (0.8) 3(0.8) I'1(1.0)
4-10 I1(3.8) 6 (2.0) 5(4.0) 12 (3.1) 34 (3.1)
>10 19 (6.5) 14 (4.8) 6 (4.8) 13 (3.4) 52 (4.8)
Duration of ICU stay (days)
-3 1 (0.3) 0(0.0) I (0.8) 1 (0.3) 3(0.3)
4-10 3 (1.0) 4(1.4) 3(24) 2 (0.5) 12 (1.1)
>10 2(0.7) 3 (1.0 0 (0.0) 4(1.0) 9 (0.8)
ICU: intensive care unit.
Table 3. ABO blood group distribution difference between case and control groups.
ABO blood groups

A B AB ©)

Control, n (%) 616 (28.2%) 651 (29.8%) 186 (8.5%) 729 (33.4%)
Case, n (%) 291 (26.7%) 293 (26.9%) 126 (11.5%) 381 (34.9%)
1 0.88 3.15 7.72 0.74
p-value 0.35 0.08 0.005 0.39
OR 0.93 0.86 1.40 1.07
95% ClI 0.79-1.09 0.73-1.02 1.10-1.78 0.92—-1.25

OR: odds ratio; Cl: confidence interval.

97 (8.9%) cases were admitted to hospitals and the median
duration of hospital stay was 12days (IQR=7-14.5).
Among the admitted cases, 24 (2.4%) were admitted to the
ICU and the median duration of stay was 12 days (IQR=7-
15) (Table 2).

The proportion of blood group AB among the cases
infected with SARS-CoV-2 was higher in comparison to the
controls (11.5% vs 8.5%), and this association was found to
be statistically significant (OR=1.40, 95% CI=1.10-1.78).
There was no association of susceptibility of SARS-CoV-2
with blood group A (OR=0.93, 95% CI=0.79-1.09), blood
group B (OR=0.86, 95% CI=0.73-1.02) and blood group O
(OR=1.07, 95% CI=0.92—1.25) (Table 3).

Discussion

The most prevalent blood group among general population
in Nepal is O (35%-36%) which is followed by A (29%—
34%), B (27%) and AB (4%-9%), respectively.'!”"!° Similarly,
blood group O (35%) was the most and AB (12%) was the
least prevalent among the cases in this study. The blood

group distribution in this study was similar to the general
population in the country. Comparable blood group distribu-
tion was also found in similar studies conducted in China
and the United States. However, in the Chinese study, there
was an association of COVID-19 disease with blood group
A, and in the American study, there was no association of
COVID-19 disease with the ABO blood group, which is con-
trary to this study.>* Slightly different blood group distribu-
tion was observed in a study conducted in Pakistan where the
most prevalent blood group was B and the least was AB. The
study found a significant association of COVID-19 disease
with blood groups B and AB.?! The results showed that blood
group AB was significantly associated with SARS-CoV-2
infection, whereas blood groups A, B and O did not show
any association. To our best knowledge, this study is the first
of its kind in Nepal that examines the association of ABO
blood groups with susceptibility to SARS-CoV-2.

The findings showed the highest susceptibility to SARS-
CoV-2 among blood group AB (OR=1.40; CI=1.10-1.78),
which is in accordance with the findings conducted in
Massachusetts, USA!® and Shenzhen, China.’> Higher
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susceptibility of infection among blood group AB was also
reported from Saudi Arabia'' and Lebanon,?? but the associa-
tion was not statistically significant.

Contrary to this study, a study conducted by Zietz et a
revealed higher risk of SARS-CoV-2 infection in blood
group B (OR=1.04, 95% CI1=0.92-1.16) and A (OR=1.02,
95% CI=0.93-1.12) and lower risk in blood group AB
(OR=0.91, 95% CI=0.74-1.10) compared to blood group
O. Similarly, a study among 1775 patients with COVID-19
from Wuhan showed the highest risk in blood group A
(OR=1.28, 95% CI=1.34-1.44) and the lowest risk among
blood group O (OR=0.68, 95% CI=0.60-0.77).> A meta-
analysis by Franchini et al.?> which included 21 studies
showed individuals with blood group O had lower suscepti-
bility to SARS-CoV-2 infection compared to non-O blood
group (OR=0.81, 95% CI1=0.75-0.86).

The higher levels of interleukin-6 in blood group O may
contribute to the lower risk of SARS-CoV-2 infection.'+?*
The higher titer of anti-A and anti-B antibodies have been
speculated to provide protective role against SARS-CoV-2
virus by neutralizing its proteins.?® Antigens A and B in ABO
blood groups induce carbohydrate clustering which increases
the likelihood of the spike proteins of SAR-CoV-2 to bind
with angiotensin-converting enzyme (ACE2) and cluster
of differentiation 147 receptors of the host cells.”> These
hypotheses may explain the higher susceptibility seen in
blood group AB. Some studies proposed that host trans-
membrane protease serine subtype 2 helps in mobilization of
serine in spike protein, which might have a role in ABO
group modulation for SARS-CoV-2 infection.'®2¢

The glycosylated spike (S) protein of SARS-CoV binds
to receptors of ACE2 which is inhibited by anti-A antibody.
Zhao et al.’ and Guillon et al.?’ observed that anti-A anti-
bodies block the adhesion of S protein to ACE2 receptors.
Inhibition by natural anti-A antibodies may explain the
relatively lower susceptibility of blood group B observed in
this study.

There are some limitations to this study. First, it was con-
ducted in a single district of western part of Nepal and hence
cannot be generalized. Second, selection bias may have
occurred as cases and control were selected conveniently.
Third, controls were blood donors who were not tested with
RT-PCR for COVID-19. Fourth, the variant of SARS-CoV-2
was not determined among the cases.

1‘20

Conclusion

Individuals with blood group AB were more susceptible to
SARS-CoV-2 infection. The blood groups A, B, and O
showed no association with susceptibility to SARS-CoV-2
infection. Blood group B has the least susceptibility to
SARS-CoV-2 infection. Prospective, multi-institutional and
larger studies may be required to conclude the association
of ABO blood group with susceptibility to SARS-CoV-2
infection.
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