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ABSTRACT

Introduction: There are no consistent data regarding the relationship between ABO / Rh-D blood types and suscepti-
bility to SARS-CoV-2 infection from different regions.

Objective: To determine the association between ABO/Rh-D blood types and susceptibility to SARS-CoV-2 infection
among health care workers (HCW).

Methods: This was a cross-sectional analytical study carried out at Hayatabad Medical Complex (HMC) & affiliate in-
stitutes of Peshawar Medical College Peshawar. A total of 936 HCW were willing to participate. They were screened for
IgG/IgM SARS-CoV- 2 antibodies and blood group. Level of IgG/IgM antibodies equal to or more than 1 was taken as
positive and was considered as a surrogate marker of past SARS-CoV-2 infection. Values less than 1 were considered
as negative. Chi-square test was used to determine the association between ABO/Rh-D blood types and SARS-COV-2
infection. Binary logistic regression analysis was performed to determine the odds of blood types to test positive for
SARS-CoV-2 antibodies. P-value of less than 0.05 was taken as significant.

Results: Out of 936 HCWs, 299 tested positive for SARS-CoV-2 antibodies. The proportion of blood type A, B, O and
AB were 28.7%, 31.1%, 28.7% and 11.5%, respectively in those HCW who were positive for SARS-CoV-2 antibodies.
25.0 % HCWs with blood type O were positive for SARS-CoV-2 antibodies as compared to 34.4% with blood groups
other than O and the difference was statistically significant. The odds of blood type-O for testing positive was 0.63
(95% Cl 0.46 — 0.88, p=0.007). 34.4% HCW with blood type-A tested positive as compared to 30.9% with blood type
other than A (OR 1.17, 95% CI 0.87 — 1.58, p=0.292). 35.3% HCW with blood type B were positive as compared to
31.9% with Non-B blood types (OR 1.25, 95% Cl 0.94 — 1.68, p=0.126). There was no significant difference (p=0.968)
between HCWs with blood type-AB and blood types other than AB to test positive (31.8 % and 32.0%, respectively,
OR 0.99, 95% CI 0.64 — 1.53). 32.7 % HCWs with Rh-Positive blood types tested positive as compared to 20.7% with
Rh-negative status (OR 1.86, 95% CIl 0.97 — 3.57, p=0.058).

Conclusion: Health Care Workers with blood type O were less likely to be positive for SARS-CoV-2 antibodies in our study.
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INTRODUCTION

The epidemic of COVID-19 started as an unusu-
al pneumonia in China in December 2019. It quickly
spread across the globe & was announced as a pan-
demic by the World Health Organization.' In terms of
human lives, it has affected 112,649,371 & the death
tally is 2,501,229 as of 26™ February 2021.2 Pakistan
reported its first case on 26th February 2020 & till now
there are 578,797confirmed cases & its death tally is
12,8373

The infection severity varies from asymptomatic
seroconversion, mild/moderate flu-like iliness to cy-
tokine storm resulting in multi-organ failure & death.
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Various risk factors for the diverse outcomes have been
identified like gender, advanced age, cardiovascular,
respiratory and renal disorders.* Molecular abnormali-
ties like distribution of Angiotensin Converting Enzyme
(ACE) receptors have been reported to affect suscep-
tibility and outcomes of SARS-CoV-2 infection.®has
emerged in Chinese people in December 2019 and
has currently spread worldwide causing the COVID-19
pandemic with more than 150,000 deaths. In order for
a SARS-CoV like virus circulating in wild life for a very
long time to infect the index case-patient, a number
of conditions must be met, foremost among which is
the encounter with humans and the presence in homo
sapiens of a cellular receptor allowing the virus to bind.
Recently it was shown that the SARS-CoV-2 spike
protein, binds to the human angiotensin | converting
enzyme 2 (ACE2

Association of blood types has been found
with different communicable and non-communicable
diseases. It is stated that SARS-CoV-2 is associated
with blood type-A.2 As reported recently from China
by Zhao et al.® that blood group ‘A’ is associated with
a higher risk for COVID-19 as compared to other blood
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groups while blood group ‘O’ offered protection in terms
of susceptibility. Zietz et al.® from New York reported
susceptibility of blood type-B and protective effect of
blood type-O to SARS-CoV-2 infection. Moreover, they
also found that Rh-D positive blood groups were linked
to higher chances of COVID-19. Same findings have
been reported from Massachusetts.all adult patients
who tested positive for COVID-19 across five hospitals
were identified and included from March 6th to April
16th, 2020. Hospitalization, intubation, and death were
evaluated for association with blood type. Univariate
analysis was conducted using standard techniques
and logistic regression was used to determine the
independent effect of blood type on intubation and/
or death and positive testing. During the study period,
there were 7648 patients who received COVID-19 test-
ing throughout the institutions. Of these, 1289 tested
positive with a known blood type. A total of 484 (37.5%
Gallian et.al reported that the proportion of seropositive
was significantly lower in group O donors (1.32% vs
3.86% in other donors, p = 0.014)."

There are contradictory reports regarding the
correlation between ABO / Rh-D blood types and vul-
nerability to COVID-19. To date, there is no published
data from Pakistan about the vulnerability of blood
types to COVID-19 among HCW. This issue attracted
us to determine the association between ABO/Rh-D
blood types and COVID-19 among HCW in Peshawar,
Pakistan.

MATERIALS AND METHODS

It was a cross sectional study involving 936
health care workers carried out at Hayatabad Medical
Complex, Peshawar and affiliate Institutes of Peshawar
Medical College, Peshawar.

The study was approved by the institutional review
board & the institutional ethical committee. Informed
written consent was obtained from every participant. A
consecutive sample of 936 HCWs were included in the
study. A structured questionnaire was provided to all the
participants for recording demographic parameters and
other risk factors for contracting the virus. Five-milliliter
blood was obtained from each participant, 3 milliliters
was transferred to lithium heparin bottle for SARS-CoV-2
antibodies, and 2 milliliter was used for determining the
blood types. The sample for SARS-CoV-2 antibodies
was immediately centrifuged & was stored at -40 de-
grees centigrade. It was analyzed using Elecsys® Anti-
SARS-CoV-2 Immunoassay for the qualitative detection
of IgG antibodies against SARS-CoV-2 (ROCHE) as per
manufacturer instructions. The sensitivity & specificity
of the immunoassay was 100% & 99.8% respectively
as per manufacturer. For validation, positive & negative
controlled tests were carried out. The cut off for positive
antibodies level was taken as 1 as per manufacturer
instruction, and levels less than 1 were considered
negative. The participants were informed in person

about the results of the antibodies level. The data were
analyzed in SPSS version 21. Descriptive statistics for
age, gender, and distribution of blood types for study
population were calculated. Proportions of those who
tested positive and negative for SARS-CoV-2 antibodies
were determined in every blood types. Chi-square test
was employed to assess the statistical significance of
differences in proportions between those who tested
positive in a specific blood group and those who tested
positive without that blood group (e.g. positive in blood
group A versus positive in non-A blood groups). P-value
of less than 0.05 was taken as significant. Binary logistic
regression model was applied to find out the odds of
individual blood types and Rh-D type to have positive
antibodies for SARS-CoV-2.

RESULTS

The demographic parameters of study partici-
pants are outlined in Table 1.

Out of 936 HCWs, 299 tested positive for SARS-
CoV-2 antibodies. The proportion of blood type A, B, O
and AB were 32.1%, 36.1%, 20.4% and 11.4%, respec-
tively in those HCW who were positive for SARS-CoV-2
antibodies.

25.0 % HCWs with blood type O were positive
for SARS-CoV-2 antibodies as compared to 34.4%
with blood groups other than O and the difference was
statistically significant (p=0.007). 34.4% HCW with
blood type-A tested positive as compared to 30.9%
with blood type other than A (p=0.292). 35.3% HCW
with blood type B were positive as compared to 30.3%
with Non-B blood types (p=0.126). There was no sig-
nificant difference (p=0.968) between HCWs with blood
type-AB and blood types other than AB to test positive

Table 1: Demographic parameters of study popula-

tion (n=936)
Age, Mean * SD (years) 30.78 = 12.88
Gender, No. (%)
Male 630 (67.3%)
Female 306 (32.7%)
SARS-CoV-2 antibody, No. (%)

Positive 299 (31.9%)
Negative 637 (68.1%)

Blood groups, No. (%)
A 279 (29.8%)
B 306 (32.7%)
0 244 (26.1 %)
AB 107 (11.4%)

Rhesus group, No. (%)
Positive 878 (93.8%)

Negative 58 (6.2%)
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Table 2: Association of blood groups with SARS-CoV-2 antibody status

Blood Groups SARS-CoV-2 anti- SARS-CoV-2 anti- P value | Odds to be SARS-CoV-2 anti-
bodies positive No. bodies Negative bodies positive with 95% CI
(%) No. (%)
A | Blood type-A 96 (34.4%) 183 (65.6%) 0.292
Non-A Blood 203 (30.9%) 454 (69.1%) 1.17 (95% Cl 0.87 — 1.58)
types
B | Blood type-B 108 (35.3%) 198 (64.7%) 0.126
Non-B blood 191 (30.3%) 439 (69.7%) 1.25 (95% C1 0.94 - 1.680)
types
O | Blood type-O 61 (25.0%) 183 (75.0%) 0.007
Non-O blood 238 (34.4%) 454 (65.6%) 0.63 (95% Cl 0.46 - 0.88)
types
AB | Blood type-AB 34 (31.8%) 73 (68.2%) 0.968
Non- AB blood 265 (32%) 564 (68%) 0.99 (95% Cl 0.64 —1.53)
types
Rh | Rh-Positive 287 (32.7%) 591 (67.3%) 0.058
_ 1.86 (95% Cl 0.97 - 3.57)
Rh- Negative 12 (20.7%) 46 (79.3%)

(81.8 % and 32.0%, respectively). 32.7 % HCWSs with
Rh-Positive blood types tested positive as compared to
20.7% with Rh-negative status (p=0.058) (Table 2).

On binary logistic regression analysis, the odds
of blood type-O for testing positive for SARS-CoV-2
antibodies was 0.63 (95% Cl 0.46 — 0.88), while those
for blood type-A, B and AB were 1.17 (95% CI 0.87 —
1.58), 1.25 (95% CIl 0.94 - 1.680) and 0.99 (95% CI
0.64 — 1.53). Rh-positive status had odds of 1.86 (95%
Cl 0.97 — 3.57) to test positive.

DISCUSSION

There has been increasing interest to identify
patient-specific risk factors that would determine vul-
nerability to SARS-CoV-2 infection. Apart from demo-
graphic and epidemiological risk factors, the role played
by biological markers has been studied. Of late, ABO
blood type and Rhesus status have been suggested as
a cause for variable predisposition to COVID-19. Studies
on the relationship of ABO/Rh-D blood types with SARS-
CoV-2 infection are not consistent in their findings, and
researchers have not arrived at a plausible explanation
for their results.

In this study, HCW with blood type-O were less
likely (OR 0.63, 95% CI 0.46 — 0.88) to be positive
for SARS-CoV-2 antibodies as compared to those
with blood type other than type-O (25.0% vs 34.4%,
p=0.007). Similar protective effect of blood type-O has
been reported in other studies 679101213 Thjs protection
has been attributed to Anti-A antibodies in those with
blood type-0." Since people with blood type-B also
have Anti-A antibodies like blood type-O, differences
in immunoglobulin subclass (IgM in former and 1gG in
latter) in Anti-A antibodies have been postulated for the

consistently documented protective behavior of blood
type-O.121°

34.4% HCW with blood type-A tested positive as
compared to 30.9% with blood type other than A (OR
1.17, 95% CIl 0.87 — 1.58, p=0.292). Though result of
this study did not reach statistical significance, higher
susceptibility to COVID-19 in those with blood type-A
has been reported by Zhao et al., Li et al. and Fan et
al.58 Moreover, Latz et al. and Abdollahi et al. have
not found any correlation between blood type-A and
susceptibility to COVID-19.%13

35.3% HCW with blood type B were positive as
compared to 30.3% with Non-B blood types but the
difference was not statistically significant (OR 1.25,
95% Cl 0.94 — 1.680, p=0.126). This is consistent with
results of Zhao et al.? Li et al.”, Fan et al.8, from Wuhan,
China, and Abdollahi et al."® from Tehran but in contrast
to studies carried out by Latz et al.’® in Boston, and Zeitz
etal.®in New York. Since people with blood type-B also
have Anti-A antibodies like blood type-O, differences
in immunoglobulin subclass (IgM in former and 1gG in
latter) in Anti-A antibodies have been postulated for the
consistently documented protective behavior of blood
type-O, and not blood type-B 1215,

There was no significant difference (p=0.968)
between HCWs with blood type-AB and blood types
other than AB to test positive (31.8 % and 32.0%, respec-
tively, OR 0.99, 95% CI 0.64 — 1.53). This is in contrast
to findings of Zhao et al.®, Latz et al.’ and Abdollahi et
al.”®

Significantly higher proportion of Rh-Positive
blood types tested positive (32.7 % vs 20.7%, p=0.058)
as compared to Rh-negative blood types. Rh-positive
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blood types were more likely to test positive as com-
pared to Rh-negative blood types (OR 1.86, 95% CI
0.97 — 3.57). This is in contrast to findings of Latz et
al.’® and Zietz et al.®° However, Abdollahi et al.’® have
observed no correlation between Rh(D) blood type and
susceptibility to SARS-CoV-2.

Except for the protective behavior of blood type-O
which has been constantly documented in studies from
different regions of world, researchers have found incon-
sistent results about susceptibility of blood types A, B
and AB to SARS-CoV-2. This suggests that presence of
Anti-A antibodies alone does not offer protection against
infection with SARS-CoV-2. Since studies on the topic
have enrolled population from different ethnicities which
might have accounted for the differences in outcomes,
genetic make-up may be an additional factor in deter-
mining susceptibility to COVID-19. Because this study
was focused on HCWs who have higher exposure and
infection rates as compared to general population, its
findings may not represent the trends in general pop-
ulation. Studies involving larger samples from general
population are needed to ascertain the role of ABO/Rh
blood types in pathogenesis of COVID-19.

CONCLUSIONS

Having blood type-O is likely to offer protection
against infection by SARS-CoV-2 to HCWs. Since
HCWs have higher exposure to SARS-CoV-2, general
population may not show similar susceptibility to SARS-
CoV-2 infection based on their blood groups. This can
be established by research on large, representative
samples from general population.
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