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Abstract
Blood group antigens are one of the most important antigens in humans that have an impact on susceptibility to disease and may be used as a

prognosis factor in different diseases such as COVID-19. The study aimed to investigate the relationship between ABO blood groups and

Rhesus antigen and susceptibility to COVID-19. The clinical data of 398 subjects were used in the investigation collected from 148 cases

vs. 250 controls. This information was obtained from Shahid Sadoughi Hospital of Yazd (IRAN) University. Blood groups and outcomes

were assessed using statistical tests for four populations: COV + vs. COV− and COV +/deceased vs. COV +/live. Out of a total of 148

COVID-19 patients, 80 (54/1%) were male, 68 (45/9%) were female. Among these patients, 33 (22/6%) had type A+, 44 (30/1%) had

type B+, 13 (8/9%) had type AB+, and 36 (24/7%) had type O+. On the other hand, out of 148 patients, 126 (86/3%) had positive blood

types, and 20 (13/7%) had negative blood types. As a result, no significant difference was found in the relationship between ABO blood

groups and RH type and susceptibility to COVID-19 (p-value = 0.392 and p-value = 0.847, respectively). Other data showed a significant

difference between patients group with other parameters such as age (p-value<0.001) and gender (p-value<0.001). Although in this study

there was no association between blood type and RH type with COVID-19, findings of the association between age and gender can

confirm the results of previous studies.
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Introduction
The COVID-19 infectious disease, caused by the novel coro-
navirus (SARS-CoV-2), first emerged in late December 2019 in

Wuhan, China, and progressed to become a worldwide
pandemic [1,2]. The virus can present with a variety of mild to

severe clinical symptoms, which can involve the respiratory
tract, gastrointestinal system, kidneys, and olfactory system;
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some carriers, however, are asymptomatic [3]. There are

different genetic factors or underlying disease pathologies, such
as cardiovascular disease, diabetes, and COPD, which may

contribute to the varying symptomatology [4]. Blood group is
one factor that has been shown in literature as a potential

contributory factor to the morbidity and mortality of COVID-
19 [5]. There are two divisions for blood groups, including the
main blood groups ABO and the sub-blood group Rh (antigen

Rhesus) [6]. Antigens, which determine blood types, can be
proteins or polysaccharides [7]. Interestingly, these blood

group antigens can act as receptors for bacteria, parasites and
viruses. Thus, the importance of these antigens in viral patho-

genesis is found in the attachment phase of viral infection [8].
Among the different blood groups, A has been proposed as a

high-risk blood type for COVID-19, while non-A blood groups,
including blood group O, have a lower risk of COVID-19 [9].
However, there is still limited information in this regard,

because, in addition, the Rhesus antigen found on some blood
groups may also be a factor in the course of the infection of this

virus(9). Therefore, we performed a study examining the role
of blood group, and the presence or absence of the rhesus

antigen has on the progression of COVID-19 infection. This
study is the first study of its kind in Asia to account for the

presence or absence of the Rh antigen within the various blood
groups. The results of this study through comparing the course

of patient recovery with blood group and presence or absence
of Rh factor is important to further the understanding and guide
future research and treatment into this novel virus.

Method
TABLE 1. Age

Minimum Maximum Mean
Std.
Deviation

COVID-19 Age 0 94 55.40 22.103
Valid N (listwise)

Non-COVID-19 Age 1 93 36.41 19.811
Valid N (listwise)

TABLE 2. Sex

Frequency Percent

COVID-19 Valid Male 80 54.1
Female 68 45.9

Non-COVID-19 Valid Male 74 29.6
Female 176 70.4
A retrospective case-control study was implemented in the
period from 1st April 2020 to 5th July 2020, with a total of 398

subjects (148 cases vs. 250 controls). All subjects were patients
from Shahid Sadoughi Hospital of Yazd (IRAN) University, one of

the hospitals considered for the treatment of COVID-19 patients
in the area. We extracted blood types for SARS-CoV-2-tested
individuals using laboratory results recorded in the Shahid

Sadoughi hospital HIS system. This included 148 individuals
infected with SARS-CoV-2 and 250 healthy people with identified

blood types who were tested for SARS-CoV-2 with nasopha-
ryngeal and pharynx swab test (either a positive or negative

result). Persons with only one positive SARS-CoV-2 lab test
were accepted as COV+, even if another test was negative. We

assessed the correlation between blood groups and outcomes
using four pairs of populations: COV + vs. COV− and COV+/
Deceased vs. COV+/Alive.
© 2021 The Authors. Published by Elsevier Ltd, NMNI, 44, 100934
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Result
In total, 148 COVID-19 patients and 250 non-COVID-19 pa-

tients were studied. Descriptive analysis of the data (Tables 1
and 2) showed that the majority of the COVID-19 patients
were male (54.1%), while the majority of non-COVID-19 pa-

tients were female (70.4%). Most COVID-19 and non-COVID-
19 patients had B+ (30.1%) and O+ (30%) blood types,

respectively. Both groups had a similar percentage of
RH ± blood type, with RH + accounting for the most patients.

In both groups, the majority of patients recovered their health
(Tables 3 and 5). However, COVID-19 patients had a much

higher percentage of death compared to non-COVID-19 pa-
tients, 34.5% vs. 6.4%, respectively. COVID-19 patients were

55.40 years old on average and this value was 36.41 years old
for non-COVID-19 patients.

Regarding the COVID-19 patients, it took, on average, 4 days

after the admission date to get the test results. Each COVID-19
patient was hospitalized for approximately 11 days on average.

Table 6 displays the duration of stay in the hospital for each
blood type in COVID-19 patients. As can be seen, patients with

B+ blood type had the highest stay in the hospital with 13.11
days on average, and the minimum stay belonged to negative

blood types. However, ANOVA did not find any significant
relationship between blood type and duration of stay (p-
value = 0.362).

Fisher’s Exact Test did not find any significant relationship
between sex and two important types of release (death vs.

recovery) for the COVID-19 patients (p-value = 0.489).
However, a significant relationship was found between age and

types of release using t-test (mean difference = 8.594+-3.592, p-
value = 0.018).
nses/by-nc-nd/4.0/).
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TABLE 3. Sort of release

Frequency Percent

COVID-19 Valid Death 51 34.5
Recovery-Partial Recovery 89 60.1
Other 8 5.4

Non-COVID-19 Valid Death 16 6.4
Recovery-Partial Recovery 169 67.6
Other 65 26.0

TABLE 4. Blood groups

Frequency Percent

COVID-19 Valid A+ 33 22.6
B+ 44 30.1
AB+ 13 8.9
O+ 36 24.7
A- 5 3.4
B- 8 5.5
AB- 3 2
O- 4 2.8

Non-COVID-19 Valid A+ 62 24.8
B+ 65 26.0
AB+ 12 4.8
O+ 75 30.0
A- 11 4.4
B- 15 6
AB- 1 0.4
O- 9 3.6

TABLE 5. RH

Frequency Percent

COVID-19 Valid positive 126 86.3
negative 20 13.7

Non-COVID-19 Valid positive 214 85.6
negative 36 14.4

TABLE 6. Duration of hospitalization

Blood type Mean duration of stay in hospital

A+ 9.64
B+ 13.11
AB+ 8.85
O+ 11.81
A- 7
B- 7.5
AB- 10
O- 4.5
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Age, gender, blood type, RH type and type of release were
then compared between the groups (COVID-19 and non-

COVID-19). Using t-test, we found out that mean of age is
significantly different between the two groups (p-value<0.001)

with COVID-19 patients to be on average 9 years older
(Table 1). Logistic regression showed that gender is significantly
different between the two groups (p-value<0.001), with men,

to be 2.798 times more likely to get the COVID-19
(OR = 2.798).
This is an open access artic
Blood type and RH type were not statistically related to the

COVID-19/non-COVID-19 outcome (p-value = 0.392 and p-
value = 0.847, respectively). By discarding the ‘other’ type of

release, this factor was significantly related to the COVID-19/
non-COVID-19 (p-value<0.001), that is, death was 6.053

times more likely to occur in the COVID-19 group than the
non-COVID-19 patients.
Discussion
Blood group antigens are one of the most important antigens in
humans that can be used as a prognosis factor in different
diseases. Different studies have been conducted on the effec-

tiveness of blood types on the risk of viral infections. Also,
several studies have been designed around the world on the

impact of blood groups on COVID-19 infection. There is data
on ABO blood groups’ role in contamination to these patho-

gens and the severity of diseases, but this is not what we saw
for COVID-19 [10–12]. Furthermore, probably there are

some blind areas that were hidden from scientists. In contrast
to our outcomes, Zhao et al.’s study in Wuhan showed that
Chinese people with A blood group are more sensitive to

COVID-19 infection [13], but there is controversy in their
outcomes [14,15]. Like our study outcomes, Latz et al. study

revealed that ABO blood type and RH have no relation with
COVID-19 infection nor its different burdens and outcomes

[14]. That study was the first study before our study that
assessed the effect of RH antigen on COVID-19 infection. On

the other hand, the GÖKER et al. study demonstrated that
although there is a relationship between blood group and

COVID-19 infection, there is no association between these
antigens and disease outcome [15]. In contrast, Wu study
revealed that there is a significant relationship between blood

group A and increased risk of COVID-19 infection, death or
recovery time [16]. However, in the present study, patients

with the B blood group remained longer in the hospital, but this
difference was not significant. Although the association of blood

type with disease outcomes and disease severity has been
established in some diseases, this was not the case with

COVID-19. This study is consistent with other studies on the
role of age and sex in COVID-19 outcomes and showed that
infection in males occurs approximately 2.8 more times, and

younger individuals recover faster than older people [17].
Some of the limitations in our study are related to the limited

sample size, and geographic homogeneity of COVID-19 pa-
tients, due to the relatively low infection rate in Yazd city.

Other underlying diseases may affect the research outcomes.
Also, patients considered as control might be infected with
© 2021 The Authors. Published by Elsevier Ltd, NMNI, 44, 100934
le under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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COVID-19 in the future. Since this study is the first study in the

west of Asia, it could cover the geographic limitation, which has
been presented in previous studies. Also the present study is

the first study that assessed time of recovery in different blood
groups and RH. On the other hand, this study is the second

study that evaluated RH as an independent factor that can be
effective on outcomes of disease, including recovery, death and
also recovery time course.

Conclusion
This present study examined the role that blood groups and the

presence or absence of Rh factor have on the morbidity and
mortality of COVID-19. The results of this study did not find an
association between blood groups, or Rh factors and the

severity of COVID-19 infection when accounting for morbidity
or mortality outcomes. Future studies can take the results of

this mediocre study into account when designing a more
robust, larger, more generalizable study.
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