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COVID-19 Mortality?
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Introduction
Coronavirus disease-2019 (COVID-19), caused by 

severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), continues to spread worldwide with increasing 
morbidity and mortality rates (1). More than 149 million 
confirmed cases and approximately 3.5 million deaths 
were reported by the World Health Organization on May 
23, 2021 (2). COVID-19 may exhibit a wide range of 
clinical manifestations including respiratory, cardiovascular, 
hematopoietic, gastrointestinal, neurological and immune 
systems (3). Considering the health, social and economic 
impacts of the COVID-19 outbreak, understanding the 
susceptibility to disease and clinical outcomes is critical (4). 
Current clinical observations have shown that age, gender, 
and comorbid diseases play a role an important risk 
factors in the pathogenesis and prognosis of COVID-19 
(5). Hematological markers and radiological findings 
have been associated with a worse clinical outcome (6). 
Hyperfibrinogenemia, lymphopenia, D-dimer elevation 
and leukopenia were found to be significantly different 

between mild/moderate and severe COVID-19 patient 
groups (7).

Beginning with the pioneering study of Helmbold 
and Vogel (8) in the early 1960s, the ABO blood group 
polymorphism has been investigated among infectious 
disease risk and susceptibility factors for many pathogens. 
The ABO blood group system basically includes A and B 
antigens and their corresponding antibodies. Differences 
in blood group, antigen expression can increase or 
decrease the susceptibility of the host to many infections. 
In addition, blood group antigens can alter the innate 
immune response to infection by facilitating intracellular 
uptake, signal transduction, or cell adhesion (9). Due to 
the variable clinical manifestations of SARS-CoV-2 infection 
and the severe impact of COVID-19 all over the world, 
intense interest in genetic and environmental factors has 
increased (10). During the COVID-19 pandemic, it has 
been hypothesized that the ABO blood group types may 
be associated with susceptibility to SARS-CoV-2 infection, 
and also that the effect of blood types on COVID-19 
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severity is based on the different aggregation of receptors 
to SARS-CoV-2 on the host cell surface (11).

Whether a particular blood type is associated with 
an increased risk of SARS-CoV-2 infection remains 
controversial. Although studies have proven that age and 
comorbidities increase the risk of infection, the effect 
of blood types on COVID-19 severity and mortality have 
not yet been confirmed (12). In the present study, it was 
aimed to evaluate the relationship between ABO and Rh 
blood group types and mortality in patients hospitalized 
with the diagnosis of COVID-19.

Methods

Study Design and Patients

Ethics Committee approval of this study was obtained 
from the Istanbul Training and Research Hospital Ethics 
Committee with no need for consent (date: 21.05.2021, 
approval number: 2828). In the present study, which 
was designed as a cross-sectional study, 427 COVID-19 
cases with positive real-time reverse transcription-
polymerase chain reaction (RT-PCR) test for SARS-CoV-2 
were evaluated from the hospital automation system 
and patient files. The study includes all adult hospitalized 
COVID-19 cases between March 2020 and June 2020, 
whose ABO blood groups were determined. The blood 
group types, clinical and demographic data of the cases 
were obtained from the hospital information system and 
patient files. Mortality was defined as death from all 
causes during hospitalization. Patients were younger than 
18 years of age who were hospitalized with the diagnosis 
of COVID-19 but had a negative PCR test and were treated 
as outpatients were excluded from the study.

In vitro, the anti-A antibody found in individuals with 
blood type B or O appears to antagonize the interaction 
between SARS-CoV-1 and the angiotensin-converting 
enzyme 2 (ACE-2) receptor expressed by host target cells 
(13,14). Therefore, in addition, it was thought that it 
would be appropriate to examine patients with B and O 
blood groups and patients with A and AB blood groups 
separately in two different groups.

Collection, Storage and Transport of Clinical 
Samples

Naso/oropharyngeal swab samples were collected 
with dacron swabs according to current CDC-COVID-19 
guidelines. Swabs were immediately placed in sterile 
transport tubes containing 2-3 mL of vNAT™ (Bio-Speedy® 
COVID-19 Transfer Tube). SARS-CoV-2 RNA in swab 
samples of patients was performed using one of the RT-PCR 
diagnostic kits (Bio-Speedy® SARS-COV-2 double gene RT-
qPCR Kit) (Bioeksen, Istanbul, Turkey). Viral RNA extraction 
from the swap sent to the laboratory in a vNAT tube was 

performed according to the manufacturer’s instructions. 
PCR mixes were prepared with the products obtained 
from the extraction and then amplification was performed 
on the CFX96 Touch System (Bio-Rad Laboratories, Inc, 
United States). The results were evaluated in line with the 
recommendations of the kit manufacturer.

Blood Group Types

The ABO and Rh blood group types were determined 
using gel colon agglutination test systems (Across Gel® 
Gel Centrifugal Cards, Dia Pro Medical Products Inc., 
Istanbul, Turkey).

Statistical Analysis

Data were analyzed using SPSS 22 (IBM Corp.) 
package program. The compliance of the variables to 
normal distribution was examined using visual methods 
(histogram etc.) and the Kolmogorov-Smirnov test. Data 
are expressed as median (interquartile range). Differences 
between groups were compared using the non-parametric 
Mann-Whitney U test for continuous variables, and 
Pearson’s chi-square or Fisher’s Exact tests for categorical 
variables. Correlation between the ABO and Rh blood 
groups, age, gender, and comorbidities with mortality 
was analyzed by Spearman’s rank correlation test. The 
risk prediction [Odds ratio: (OR)] for COVID-19 mortality 
in different ABO blood groups was calculated with a 
95% confidence interval. This OR value was considered 
significant if the confidence intervals of the OR value did 
not include a value of 1. Results with a p-value of less than 
0.05 were considered statistically significant.

Results
A total of 427 patients with a diagnosis of COVID-19 

who were followed up in the clinical and intensive care 
unit and whose blood types were known were included 
in the study. The ages of these patients were between 
18 and 96 and 53.4% (228/427) of them were males. 
A high proportion (47.1%) of COVID-19 cases consisted 
of those with A blood group. The distribution of blood 
groups of all cases is shown in Graphic 1. The overall 
mortality rate of COVID-19 cases was 16.9%. Mortality 
rates of patients with the O/B blood group and A/AB 
blood group were compared and no significant difference 
was found. Comorbidity was detected in 60% of the study 
group. Comorbidities were hypertension (36.8%), diabetes 
mellitus (32.8%), asthma (12.2%), coronary artery disease 
(12.2%), malignancies (10.8%) and chronic kidney 
diseases (7.5%), respectively. Hypertension and diabetes 
mellitus were the most common two comorbidities in 
both O/B and A/AB blood group patients. There was no 
significant difference between different blood groups in 
terms of pneumonia (p=0.87), length of hospital stay 
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(p=0.79), and mortality rate (p=0.94). The demographic 
characteristics, clinical and laboratory results of the cases 
are presented in Table 1.

The effects of risk factors such as age, gender and 
comorbidity on mortality were investigated in the patient 
population and no statistically significant difference was 
found. The relationship between blood group types, 
age, gender, and comorbidity with mortality in COVID-19 
cases is presented in Table 2. In addition, the relationship 
between age and mortality, independent of blood groups, 
was examined. The median age of patients who died was 
60 years, and the median age of patients who recovered 
was 57 years, which was not statistically significant 
(p=0.14).

COVID-19 mortality risk estimates (OR) were not 
statistically significant for any of the ABO blood group 
types (Table 3).

Discussion
The effect of ABO blood group types on COVID-19 

disease severity is still being discussed. The relationship 
between blood group cells and SARS-CoV-2 can be 
attributed to some reasons. First, some coronaviruses 
can attach via surface proteins to extra sugar structures 
on the surface of A blood group cells that are missing in 
blood group O. Therefore, A blood group cells are likely 
to come into contact with more pathogens (11,15). The 
other is that the relationship between the S protein of 
SARS-CoV-2 and the ACE-2 protein on the host cell surface 
has been revealed. The binding of the spike protein to 
the ACE-2 receptor on the host cell surface, previously 
predicted for SARS-CoV, can be inhibited by the presence 
of an anti-A antibody (15,16). It was stated that A blood 
group can be a risk factor for hepatitis B virus (HBV) and 
human immunodeficiency virus (HIV), and group O can 
be protective for HBV, HCV, HIV, syphilis, or malaria (17). 
For these reasons, the effect of blood group types on 
COVID-19 clinical outcomes remains a focus of interest for 

researchers.
In this study, we investigated the effect of blood 

group types on mortality in 427 hospitalized patients with 
COVID-19. The overall mortality rate of COVID-19 cases 
was 16.9%. We compared patients with blood groups 
O and B with anti-A antibodies and patients with blood 
groups A and AB without anti-A antibodies in terms of 
mortality risk with Spearman’s correlation analysis and 
risk prediction analysis. We determined that there was no 
significant relationship between blood group types and 
mortality rate, mortality risk, and length of hospital stay 
in COVID-19 patients. In two different studies questioning 
the relationship between the ABO group types and the 
risk of increased SARS-CoV-2 infection and mortality, it 
was found that SARS-CoV-2 tends to infect individuals 

Table 1. Demographic information, clinical and laboratory data 
of the COVID-19 cases

Characteristics O/B (n=194) A/AB (n=233) p**

Male/female 101/93 127/106 0.61

Rh positive n (%) 177 (91.2) 212 (91) 0.93

Age* 55.5 (40-68) 59 (49-70) 0.02

Length of hospital stay* 9 (6-14) 9 (6-14) 0.79

Mortality rate n (%) 33 (17) 39 (16.7) 0.94

Pneumonia n (%) 179 (92.3) 216 (92.7) 0.87

Comorbidity n (%)

Hypertension 68 (35.1) 89 (38.2) 0.50

Diabetes mellitus 54 (27.8) 86 (36.9) 0.04

Asthma 24 (12.4) 28 (12) 0.91

Chronic kidney disease 8 (4.1) 24 (10.3) 0.02

Coronary artery disease 25 (12.9) 27 (11.6) 0.68

Malignancy 16 (8.2) 30 (12.9) 0.13

Laboratory parameter values*

Leukocyte (x10³/µL) 6.5 (4.8-8) 6.3 (4.8-8.4) 0.66

Neutrophil (x10³/µL) 4.2 (3-5.8) 4.1 (3-6) 0.99

Lymphocyte (x10³/µL) 1.3 (0.8-1.7) 1.2 (0.8-1.7) 0.45

Hemoglobin (g/dL) 13.3 (12.1-14.5) 13 (11.3-14.2) 0.03

Platelet (x10³/µL) 212 (166-275) 210 (170-266) 0.61

AST (U/L) 30 (21-47) 30 (24-40) 0.92

ALT (U/L) 22 (14-36) 23 (16-34) 0.52

Creatine kinase (U/L) 68 (28-135) 64 (34-121) 0.97

LDH (U/L) 250 (183-348) 244 (178-329) 0.50

Creatinine (mg/dL) 0.8 (0.6-1.1) 0.9 (0.7-1.1) 0.48

CRP (mg /L) 29.5 (7.8-99.3) 26 (6.6-85.9) 0.65

Procalcitonin (ng/mL) 0.028 (0-0.123) 0.025 (0-0.02) 0.49

D-dimer (ng/mL) 0.64 (0.33-1.33) 0.70 (0.28-1.33) 0.87

*Median (Interquartel range) **Mann-Whitney U test was used for median age, 
Length of hospital stay and laboratory parameters and Pearson chi-square test 
was used for other parameters. AST: Aspartate aminotransferase, ALT: Aspartate 
alanine transaminase, LDH: Lactate dehydrogenase, CRP: C-reactive protein
COVID-19: Coronavirus disease-COVID-19

Graphic 1. Distribution of COVID-19 cases by blood group and 
gender
COVID-19: Coronavirus disease-COVID-19
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with blood type A, while individuals with blood type O 
have the lowest risk of infection (18,19). Zhao et al. (19) 
reported that the rate of those with A blood group was 
higher in deceased patients. Alkout and Alkout (20) found 
that individuals with B and O blood groups had milder 
COVID-19 disease. However, in subsequent studies, studies 
investigating the relationship between the ABO blood 
group types and the risk of infection or disease outcome 
and containing conflicting results have been published 
(3,21-23).

In some studies conducted in our country, it was 
reported that the risk of SARS-CoV-2 infection was lower 
in patients with O blood type (24). On the other hand, 
Solmaz and Araç (9) reported that blood groups did not 
affect the course of the disease and were not associated 
with mortality risk. In our study, the proportion of patients 
with blood group A who were hospitalized with the 

diagnosis of COVID-19 was higher. Many studies have 
shown that people with blood type A are significantly 
more susceptible to SARS-CoV-2 infection compared to 
blood type O (18,19,25). There was no control group in 
this study. Therefore, it could not be investigated whether 
people with blood group A are more prone to this disease.

Genetic-based studies have also been conducted to 
investigate the effect of blood group types on COVID-19 
mortality, and multiple genes and loci that may affect 
disease severity were found in the ABO gene region 
(26,27). However, in a recent study in the USA, it was 
determined that there was no significant difference 
between blood groups and mortality as a result of gene 
analysis of COVID-19 cases that died and survived (28). It 
is still controversial that blood group types may be a risk 
factor for COVID-19 mortality.

Study Limitations

This study does not include a control group. Therefore, 
susceptibility to SARS-CoV-2 infection could not be 
investigated among people with different blood groups. 
However, despite this limitation, it is one of the rare 
studies on this subject in Turkey. Due to the large patient 
population, the results of the study will contribute to the 
literature.

Conclusion
We did not find a significant relationship between 

blood group types and mortality in patients who were 
hospitalized with a diagnosis of COVID-19 and received 
treatment and follow-up. Although it has been reported 
that susceptibility to COVID-19 is decreased in individuals 
with blood type O, we think that prospective and 
comprehensive studies are needed to determine the role 
of blood group types on clinical outcomes and mortality in 
patients with COVID-19.
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