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Abstract

Background
ABO blood group types are among the risk factors of COVID-19 infection in many recent studies. Thus,
the objective of this study is to find the relations between ABO types and COVID-19 infection as well as to
find out the riskier group that is associated with hospitalization and the need for O2 support.

Methods
This observational cross-sectional study was done to identify the risk and relations between ABO blood
groups and Rh factor of 530 Iraqi-Kurdish patients affected with COVID-19 infection. Among them, 184
patients were severe cases that needed hospitalization while 346 patients were mild to moderate cases
that were treated at home. The diagnosis of COVID-19 infection was based on Real-Time Polymerase
Chain Reaction (RT-PCR) test, high-resolution Chest CT scan, strong clinical suspicion plus history of the
close home or job contact with COVID-19 confirmed patient.

Results
There were no significant differences in the distribution of ABO blood grouping in the total COVID-19
cases, however, the severity in form of hospitalization and O2 demand was higher in blood group A
whereas the lowest in group B. Male patient were significantly older than females with more prolonged
illness duration. The duration of COVID-19 illness, the need for plasma, and the rate of mortality were very
significantly higher among hospitalized COVID-19 patients than non-hospitalized. In 37.2% of the patient,
the initial presentation was a combination of more than one symptom. In 28% of cases, myalgia was the
1st mono-symptomatic presentation.

Conclusions
Blood group A is associated with the highest rate of hospitalization and O2 demand, besides, the duration
of illness and rate of mortality in males were more than females.

Background
The new SARS-CoV2 (COVID-19) is a rapidly spreading infection that is regarded by WHO as a pandemic
(1 - 3). The COVID-19 is produced by enclosed RNA which belongs to the family Coronaviridae and are
frequently spherical assumed electron microscopic morphology (4).

Types of ABO blood groups are among the risk factors in many current studies. The relations of the ABO
typing with the severity of COVID-19 symptoms, risk of hospitalization, and ventilator support is a subject
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for study and exploration (5 - 7). In the previous 20 years, there has been enhancing evidence that blood
groups have roles and play many biological functions in some disease development and progress. These
biological functions often do not transmit to the red cell alone, but to other chemical moieties on other
cells that were primarily recognized as red cell antigens. Antigens, first recognized on RBCs, are now
identified to be important as ligands and receptors for parasites, bacteria, immunologically important
proteins, and viruses (8).

There are some irrefutable relations of blood groups with some diseases like peptic ulcers, malignancy,
coagulation, and viral infection (9). Some researchers have recommended that the ABO blood group
antigens should be called ABH histo-blood group antigens to accentuate that they are primarily tissue
antigens (10).

Instantly, susceptibility of certain viral infections has been related to antigenic elements of ABO blood
groups (11). Cheng et al. showed a relation of SARS coronavirus infection with ABO blood groups (12).
Understanding the various phases of presentation and the multitude of risk factors of its susceptibility
help health care professionals for early diagnosis and better management plan (13).

As, ABO blood group types are among the risk factors in many recent studies (6, 7, 14), this current study
aimed to find the relations between blood group types and COVID-19 infection as well as to identify the
more risky blood groups that associated with hospitalization and need for O2 support.

Methods
Study setting and data collection

This observational cross-sectional study was planned to assess the blood group and Rh factor of 530
Iraqi (Kurdish) patients affected with COVID-19 infection. Among them, 184 patients were severe cases
that needed hospitalization, and 346 mild to moderate cases that were treated at home without O2

supplementation. The data were collected from Qala (at Kalar province), Shaheed Aso, and Shaheed
Hemn hospitals for Corona in Sulaimaniyah city in the Iraqi Kurdistan region from August 2020 till
November 2020.

Patient’s diagnosis strategy

Patients with COVID-19 infection that were enrolled in this study were diagnosed based on the following
techniques:

1. RT-PCR test 

This test established on the first sequences of SARS-CoV-2 complete available on the GISAID database
probes and primers (nCoV_IP2 and nCoV_IP4) were intended to target the RdRp gene straddling nt 12621-
12727 and 14010-14116 (positions rendering SARS-CoV, NC_004718)(15). 
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2. High-resolution chest computed tomography (HRCT)

HRCT is a scanning protocol in which thin sections (usually 0.625 - 1.25 mm) are acquired and
reconstructed using a sharp algorithm (e.g. bone algorithm). Patients stated for CT were experience non–
contrast high-resolution chest CT (16).

3. Strong clinical suspicion plus history of close home or job contact with COVID-19 confirmed patient

The following data were collected from the patients on a predesigned questioner form: age, gender, 1st

presenting symptom(s), duration of illness, history of contact with other COVID-19 confirmed patients, the
incubation period (if the patient remembers any contact history) of the illness. History of any risk factors
such as hypertension, diabetes, smoking, cardiovascular disease, or renal, hepatobiliary, gastrointestinal
tract, neurological, hematological, and malignant diseases or use of any immunosuppressive
medications were taken (17). All the patients were contacted by phone when there was any missed
information in their case sheets. 

4. Patient consent and ethical approval

The study was completed following the declaration of Helsinki in which the aims of the study were
explained to those who already agreed to participate and gave their verbal consent. The study was
approved by the College of Medicine, University of Sulaimani, Sulaimaniyah, Iraq with the approval
number MED-UoS-05-2021.

Patient’s category

The patients were subdivided into 2 severity groups according to the need for hospitalization or
respiratory support as follows:

1. Non-hospitalizedgroup: mild to moderate cases were treated at home without the need for O2 supply.

2. Hospitalized group: Severe cases were treated at the hospital; need O2 alone or with respiratory support
by CPAP or mechanical ventilator.

For comparison purposes, data about ABO blood type distribution in normal population were obtained
retrospectively from 1698 visitors of Sulaimaniyah central laboratory during a similar period in the year
before the COVID-19 pandemic.

Statistical analysis

The data were analyzed using Statistical Package for Social Sciences (SPSS IBM-version 21.0) software.
Descriptive statistics were presented as mean ± SD (standard deviation) and frequencies were expressed
as percentages. Chi-square for categorical variables and t-test were used to compare between two means.
The level of significance (p-value) was set at ≤ 0.05.
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Results
The study enrolled 530 COVID-19 cases with a mean age of 43.58 ± 15.91 in which males were affected
more than females (234 vs. 296 patients, respectively).

ABO groups comparison between the healthy controls and COVID-19 patients

The distribution of ABO blood groups in COVID-19 patients as compared to healthy non-COVID-19
patients did not show any significant differences (Table 1).

Table 1
ABO type distribution between healthy controls and COVID-19

patients.
ABO Groups Heathy Controls

No. (%)

COVID-19 patients

No. (%)

P-value*

A- 53 (3.21%) 20 (3.77%) 0.46

A+ 507 (29.85%) 159 (31.36%) 0.94

B- 28 (1.64%) 6 (1.13%) 0.39

B+ 320 (18.84%) 99 (18.68%) 0.93

AB- 6 (0.35%) 4 (0.75%) 0.22

AB+ 99 (5.83%) 31 (5.84%) 0.99

O- 42 (2.47%) 12 (2.26%) 0.78

O+ 643 (37.86%) 199 (37.54%) 0.92

Total 1698 530  

* Chi-square test

Comparisons Between Hospitalized Vs. Non-hospitalized
Covid-19 Patients
There were significant differences among ABO groups (p < 0.0001) in regards to the severity in form of
the need for hospitalization and O2 supplementation. Blood group A needed hospitalization more than
other blood groups (38%, p=0.001) while, the B group revealed the lowest need to be hospitalized (30.5%)
(Table 2).
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Table 2
The association of ABO types with severity of COVID-19

infection (Hospitalized vs. Non-hospitalized).
ABO Groups Hospitalized

n=184

Non-hospitalized

n=346

P-value*

A (n= 179) 68 (38.0) 111 (62.0%) 0.001

B (n= 105) 32 (30.5) 73 (69.5) < 0.0001

AB (n= 35) 13 (37.0) 22 (62.9) 0.12

O (n= 211) 71 (33.6) 140 (66.4) < 0.0001

P-value* < 0.0001 < 0.0001  

* Chi-square test

Demographic, Clinical, And Prognostic Factors
Table 3 shows the mean age of the hospitalized patient that was older than non-hospitalized patients.
Females were admitted more than males (p < 0.0001 and p < 0.002, respectively). The duration of COVID-
19 illness, the need for plasma, and the rate of mortality were very significantly higher among
hospitalized COVID-19 patients than non-hospitalized, with p < 0.0001, p < 0.001, and p < 0.0001,
respectively).
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Table 3
Comparison of some demographic, clinical and prognostic factors between

hospitalized and non-hospitalized patients.
Variables Hospitalized

(n= 184)

Non-Hospitalized

(n= 346 )

P-value*

Age 53.90 ± 17.09 (%) 38.07 ± 13.45 < 0.0001

Male 119 (64.67 %) 177 (33.81 %) 0.002

Female 65 (35.33%) 169 (48.84%)

Contact history 156 (84.87%) 309 (89.30%) 0.13

Incubation period 5.57 ± 4.33 5.45 ± 4.08 0.82

Duration of illness 22.38 ± 13.03 14.58 ± 8.38 < 0.0001

Need plasma 54 (29.34%) 1 (0.28%) < 0.001

Complication 69 (37.50 %) 113 (32.65%) 0.26

Passed patients 38 (20.65 %) 0 (0.00%) < 0.0001

Alive patients 146 (79.35 %) 346 (100.00%)

* Chi-square test

Gender Effect On Some Parameters
According to Table 4, the mean age of male COVID-19 patients was older than females with a highly
significant difference (p = 0.005), and the duration of illness was more prolonged (p= 0.05). There were
no differences between the 2 gender regarding; incubation period, BMI, or mortality (p > 0.05).

Table 4
Gender impact on some of the studied parameters.

Parameters Male n= 296 Female n= 234 P-value*

Age 45.19 ± 15.20 41.03 ± 17.34 0.005

Duration of Illness 18.03 ± 11.65 16.22 ± 8.42 0.05

Incubation Period 5.50 ± 3.97 5.41 ± 3.86 0.43

BMI 25.99 ± 3.16 25.48 ± 4.21 0.34

Death 18 (6.0%) 20 (8.5%) 0.27

* Chi-square test
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Percentages Of Different 1st Symptoms Of Covid-19
Patients
In 37.2% of COVID-19 patients, the initial presentation was a combination of more than one symptom. For
mono-symptomatic, 1st (initial) presentation as myalgia was the most common documented symptom
(28%), while dry cough, malaise, shortness of breath (SOB), and fatigue were the least mono-
symptomatic presentation (Figure 1).

Discussion
The highest rate of hospitalization in blood group A when compared with other groups can be attributed
to the extra sugar N-acetyl galactosamine, on the blood group A cells surface. Furthermore, SARS-CoV is
considered one of them, which showed a positive connotation with blood group A with a great number of
positive cases in this blood group. This result is in agreement with the result reported by Cooling (18),
perhaps proposing extra pathogen contact. This sugar is lost or fewer existing in other blood group cells
(18).

As well as, the lowest infection rate and the need for hospitalization in group B, perhaps return to the
connotation of the spike (S) protein of SARS-CoV-2, a transmembrane protein, that has been exposed
with receptor-binding domain (ACE2) protein which deeds as its cellular receptor (19). As commended in
the past for SARS-CoV (20), the linkage of spike protein to the ACE2 receptor on the host cell surfaces
may be repressed by the occurrence of anti-A antibodies. Though, this may be factual for blood group B,
if the S protein of A, B, or AB groups transmits respective glycan antigens. It is conceivable that binding of
the particular antibodies can chunk the interaction between ACE2 and S protein, thus donation
incomplete or complete protection (21). It is similarly thought that once the infection is completely
established, it then duplicates in the individual’s epithelial cells and therefore displays that individual's
antigen, interpreting the individual’s antibodies ineffective (21).

Furthermore, in the current study, group A needed hospitalization and O2 more than other blood groups
may be regarded as a blood group with an augmented risk attendant with respiratory failure and rising
cardiovascular diseases as informed by several studies (22). The A antigen could defend P-selectin and
intercellular cell adhesion molecule 1 (ICAM1) from enzymatic cleavage by stimulating longer and
stronger binding of leukocytes to them on the vascular wall; more joining molecules devoted to the
endothelial cells would on one hand surge inflammation and adhesion but on the other hand, reducing
circulation. These jointly predispose type A carriers to a higher likelihood of rising cardiovascular
diseases and cumulative disease situations once lead to more demand to O2 these individuals were
exposed to redox stresses such as in the case of virus infection (23). While the group O phenotype may
have deleterious penalties for patients result from inactivation of the A1 glycosyltransferase gene in
addition to some unrecognized blood proteins might have a vital role for COVID-19 severity of infection
besides ABO blood antigens, in otherwise, A genome-wide association study reported that blood type O
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subjects have an augmented interleukin 6 (IL-6) level than other blood types do (24). IL-6 is a
proinflammatory cytokine encouraging the release of acute-phase proteins like C-reactive protein (CRP).
This theory may suggest the shortcoming of being a blood type O carrier and may clarify the bad
prognosis of type O blood group patients that needed more respiratory support, this result agreed with
Naitza et al. (24).

Whereas, the B group revealed the lowest need to be hospitalized and O2 demand may be explained by
Anti-A antibodies that may prevent the interaction between the viral spike glycoproteins and cellular ACE2
receptors lead to inhibit the pass of the SARS-CoV-2 virus into cells and neutralize the virus in a
complement-dependent way. It may also encourage cytotoxic T cells and the acquisition of immunity
against other viral antigens (25).

The male COVID-19 patients were older than females and showed a highly significant difference in
duration of illness, as well as their rate of mortality, which was much higher. This observation may be
attributed to that in the COVID-2019 pandemic, much emphasis was initially placed on the elderly, and
now attractively clear that being a male is also a risk factor. The epidemiological outcomes described
across different parts of the world showed higher mortality and morbidity in males than females and this
result regarded to several factors such as higher expression of ACE 2 receptors for coronavirus in males
than females and sex-based immunological differences driven by sex hormone and the X chromosome.
Furthermore, a large part of this difference in the number of deaths is caused by gender behavior
(lifestyle), i.e., higher levels of smoking among men compared to women (26).

In the current study the duration of COVID-19 illness, the need for plasma, and the rate of mortality were
very significantly higher among hospitalized COVID-19 patients than non-hospitalized. This outcome may
be regarded to the relations of the ABO typing with the severity of COVID-19 symptoms, risk of
hospitalization, and ventilator support as well as the rate of mortality (5).

On the other hand, our result revealed that in 37.2% of COVID-19 patients; the initial presentation was a
combination of more than one symptom. For mono-symptomatic; 1st (initial) presentation myalgia was
the most common than other symptoms. This result agreed with the result reported by Rothan and
Byrareddy (27). They mentioned early COVID-19 symptoms were a combination and included headache,
fever, dry cough, dyspnea, and myalgia, among other similar ones to another viral respiratory disease.

Conclusion
The study concluded that the group blood of A was associated with the highest infection rate and need
the hospitalized and O2 in addition to the higher duration of illness as well as the rate of mortality in male
COVID-19 patient was more than females.
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Figure 1

The distribution of the 1st symptom among COVID-19 patients.


