International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

Study of Associations between ABO Blood Group
and COVID-19 Infection, ICU Need and Death in a
Tertiary Care Centre

Punith K G, DNB!, Bharath Angadi, MD? Manjunatha B H , MD?, Rajnikanth S Malapur, MD?,
Vijayalakshmi P B, MD®, Akshaya Ananthanarayanan, MBBS®

! Assistant Professor, Department of Emergency Medicine, SDM College of Medical Sciences and Hospital, Dharwad, Karnataka, India
Corresponding author Email: punithpkg[at]gmail.com
9731751486

2Assistant Professor, Department of Emergency Medicine, SDM College of Medical Sciences and Hospital, Dharwad, Karnataka, India
Email: dr.bpangadi[at]gmail.com
8867195842

3Assistant Professor, Department of Emergency Medicine, SDM College of Medical Sciences and Hospital, Dharwad, Karnataka, India
Email: manjubh2910[at]gmail.com
9986682745

*Professor, Department of Emergency Medicine, SDM College of Medical Sciences and Hospital, Dharwad, Karnataka, India
9945636111
Email: rmalapur[at]yahoo.com

SProfessor and Head, Department of Emergency Medicine, SDM College of Medical Sciences and Hospital, Dharwad, Karnataka, India
Email: tapashettiv[at]gmail.com
9342295701

®Junior Resident, Department of Emergency Medicine, SDM College of Medical Sciences and Hospital, Dharwad, Karnataka, India
Email: akshaya.ananth97[at]gmail.com
71563452379

Abstract: Introduction: The world is experiencing COVID-19 pandemic. Earlier ABO and Rh blood group systems were associated
with many infectious diseases. Currently a few studies have shown association between blood groups and COVID-19 infection.
Objective of this study is to determine the associations between ABO blood group and COVID-19 infection, ICU need and death.
Methods: A retrospective observational study was done at Emergency department, SDMMCH, Dharwad from March 2021 to July 2021.
Clinical and ABO blood group data of patients were collected. Data was analyzed using chi-square test to determine the association
between blood groups and COVID-19 susceptibility, need of ICU and mortality. Results: In our present study, out of 481 patients who
fulfilled the inclusion criteria 158 cases (32.8%) were triaged as mild, 153 (31.8%) as moderate and 170 (35.3%) as severe. Among our
study population 44.7% were of A blood group, 26.2% were O, 23.7% were B, and 5.4% were AB. Of 191 (39.7%) patients admitted in
ICU, 131 (60.9%) were of blood group A. In our study 68 (14.1%) died of which 46 were of Blood group A and had highest mortality
rate. Conclusions: In our study we observed that blood group A had more susceptibility for COVID-19 infection, required ICU care and
had highest mortality compared to other ABO blood groups.
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1. Introduction

The world is undergoing one of the most arduous pandemic
by COVID-19 caused by SARS-CoV-2, a novel Corona
Virus. COVID-19 has been burden to the healthcare and
economic system , is global concern because it spreads
easily via respiratory droplets containing virus particles and
symptoms ranging from being asymptomatic to severe
pneumonia’. Early diagnosis of serious illness and effective
early intervention are the fundamental measures for the
reducing mortality. There are various studies on biomarkers
for detecting the susceptibility and severity of COVID-19
patients. ABO blood group system discovered by Karl
Landsteiner is an inherited, non-modifiable trait whose
antigens are glycoprotein's present on erythrocytes and are

encoded by co-dominant alleles (A and B) present in
Chromosome 9. Individuals can be A, B, AB, or O
depending on the antigens present or absent on their
erythrocyte surface?. Blood types are also characterized as
positive or negative depending on the presence of the
Rhesus (Rh) factor protein. Various studies have found an
association between ABO blood group and number of non
infectious and infectious diseases and their severity as in
rheumatologic and cardiovascular diseases, cancers, and
viral diseases including influenza A (HLN1), severe acute
respiratory syndrome (SARS) *®. The underlying mechanism
is still inconclusive though several theories have been
proposed to elaborate the mechanism of this association
which need to be validated. In the cellular model, spike
protein adhesion to ACE-2-expressing cell lines was
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specifically inhibited by monoclonal or natural human anti-
A antibodies. Thus, individuals with non-A blood types, i,e
O or B blood type, which produce anti-A antibodies, may be
less susceptible to SARS-CoV-2 infection due to the
inhibitory effects of anti-A antibodies while blood group
type A has high odds of getting infected . Rh (D)
positive blood group is also associated with increased
COVID-19 infection and mortality. Many studies have been
supported the finding that blood group A have higher risk of
COVID-19 infection and mortality and blood group O had
decreased risk ** .Contradicting observations were
observed by Latz et al, where higher risk of infection was
observed with individuals of blood group B instead of A 2.
COVID-19 is a novel virus, and it is indefinite whether
blood groups have any impact on COVID-19 susceptibility
and severity .This recent conflict to the literature has added
uncertainty to the field. Hence, our objective is to determine
whether the risk of COVID-19 infection and severity of
clinical outcomes are associated with ABO blood groups and
antibodies.

2. Methods

Objective of this study: To determine the associations
between ABO blood group and COVID-19 infection, ICU
need and death.

Study design and participants

This study was a single centered retrospective observational
study and was conducted in Emergency department at SDM
college of medical sciences and hospital Dharwad, from
March to July 2021. Data were retrieved from the medical
records of adult patients who fulfilled the inclusion and
exclusion criteria of the study. Informed consent was waived
off. Inclusion criteria: Patients aged >18 years, of either
sex, admitted to Emergency medicine department with
confirmed COVID-19 infection by either reverse-
transcriptase-polymerase chain reaction (RT-PCR) or rapid
antigen testing (RAT) and who were tested for ABO blood
grouping and typing. Exclusion criteria: Patients aged <18
years and who were not admitted to hospital. COVID
positive patients with no data regarding ABO blood
grouping. Patients with multiple contradictory ABO type,
pregnant COVID-19 patients. After obtaining approval and
clearance from the institutional ethics committee of SDM
college of Medical Sciences and Hospital, the patients
admitted during five months, fulfilling the inclusion criteria
were identified from medical records and were enrolled into
the study. Patients were categorized as mild, moderate or
severe COVID-19 cases, based on the clinical features and
the place of initial care facility was determined as per
ICMR/AIIMS-COVID-19  National  task  force/joint
monitoring group dated 22nd April 2021 (Figure 1) and
treated as per standard of care.

ATIMS/ ICMR - COVID 19 National Task Force/Joint

Monitoring of Health & Family Welfare, Government of India
CLINICAL GUIDANCE FOR MANAGEMENT OF ADULT COVID-19 PATIENTS

Vithout shortness of brea
or hypoxia.

22 APRIL 2021
COVID19
|
| | |
Mild disease Moderate disease Severe disease
. . Anyone of :
Upper respiratory tract Anyone of : L .
symptoms (& /or fever) 1. Respiratory rate >=24/min, 1. Respiratory rate >30/min,

breathlessness.
2. spo2 90% < 93 on room air.

breathlessness.

2.s5po2 < 90% onroom air.

Figure 1: AIIMS/ICMR COVID-19 National task force *°

3. Statistical Analysis

The data collected was entered into MS Excel sheet and was
analyzed using SPSS 20.0 version. Socio demographic data
such as age, gender, co-morbidities are presented as
descriptive statistics namely mean, standard deviation,
frequency and percentage. Association between two
variables was analyzed using Pearson's Chi- square test. P-
value <0.05 was considered as statistically significant. Data
are presented in the form of tables, figures and graphs
wherever necessary.

4. Results

This study was done from the data of patients admitted over
a period of five months between March 2021 and July 2021.
It was during the peak of the second wave in Dharwad,
Karnataka, India. Total 1625 COVID-19 cases were
admitted to our hospital during five months period, out of
which 481 patients were admitted in Emergency medicine
department and fulfilled our inclusion and exclusion
criteria. Study flow chart as been described in Figure 2.
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Number of patients diagnosed with COVID 19 by RTPCRE/RAT,
In ourHospital- During study period( March & July 2021) - N = 1625 cases

[ Patients Records assesed , sereened for eligibilty N= 1625 cases. ]

Enrolled for the study N =
481 cases

EXCLUDED (N= 1144 Cases)
l.Age=18vis.
1. Pregnant women
JABOBlood grouping not done

4. Admitted to Other speciality wards
directhv(no ABO Grouping)

5. Patients not admitted through
Emergency department

[ Fulfills the inclusion criteria, Data Analysed. N =48]cases J

[ Sunnorn=13 | |

Deceased N=68 |

Figure 2: Study Flow Chart

Among 481 study patients, 315 (65.5%) were males and 166
(34.5%) were females, with mean age of 54.337+16.29
years. Common presenting complaints were fever (N=315,
65.5%), shortness of breath (N=257, 53.4%), cough (N=183,
38%), myalgia (N=154, 32 %), headache (N=36, 7.5%), sore
throat (N=7, 1.5%), diarrhea (N=21, 4.4%). Most of our
patients had one or other underlying comorbid condition,
mostly diabetes mellitus (N=223, 46.4%), hypertension
(N=210, 43.7%), obstructive airway disease (N=71,14.8%),
ischemic heart disease (N=34, 7.1% ), chronic kidney
disease (N=28, 5.8%), cerebrovascular accident (N=16,
3.3%), chronic liver disease (N=4, 0.8%). On arrival,
patients were categorized into mild, moderate or severe
COVID cases, based on the clinical features and provided
with standard of care respectively as per ICMR/AIIMS-
COVID-19 national task force/joint monitoring group dated
22nd April 2021 (Figure 1). Out of 481 patients, 158 patients
were mild case(32.8%),153 patients were moderate (31.8%),
and 170 patients severe case(35.3%).0f which 290 (60.3%),
191 (39.7%) patients were admitted to ward, ICU
respectively. In these 481 COVID-19-infected patients
majority were blood group A, followed by O, B, and AB,
which is depicted in the pie chart (figure 3). We found
positive association between blood group A and risk of
COVID-19 infection. As shown in Figure 4, Rh Positive
were more predisposed to COVID-19 infection than Rh
Negative.

BLOOD GROUP

AB

i
)

0
26%

Figure 3: Frequency of Blood groups.

RHTYPING

NEGATIVE
4%

POSITIVE
6%

Figure 4: Frequency distributions of Rh Typing.

Chi-square test was used to compare the blood groups and
the severity of the COVID-19 patients. Of 481 patients 170
(35.3%) belonged to Severe category, in that 116 (53.9%)
were of Blood group A, 24 (21.1%) were of Blood group B,
25(19.8%) were Blood group O and 5 (19.2 %) were of
Blood group AB. Hence blood group A patients were of
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severe COVID-19 than other blood groups, therefore there is
positive association between blood group and severity of

COVID-19 (p value<0.001), as depicted in Table I.

Table I: Blood group distributions in Mild, Moderate , Severe COVID-19 patients.

COVIQ-19 A B Blood Group B o) Total Pgarson
zi‘égf'rfé’ % Within Blood | % Within Blood | % Within Blood | % Within Blood | % Within Blood Ch\'/iﬁu”ea’e P value
Group (N) Group (N) Group (N) Group (N) Group (N)
Mild(N) 20.9% (45) 38.5% (10) 43.9% (50) 42.1% (53) 32.8% (152)
Moderate (N) | 25.1% (54) 42.3% (11) 35.1% (40) 38.1% (48) 3L8%(153) | o1 s |<o.001
Severe (N) | 53.9% (116) 19.2% (5) 21.1% (24) 19.8% (25) 35.3% (170) : :
Total (N) 100% (215) 100% (26) 100% (114) 100% (126) 100% (481)

Of 481 patients, 191 (39.7%) were admitted to ICU while
290 (60.3%) towards. Patients with blood group AB, B and
O were admitted more towards than ICU. Chi-square
analysis was done to know the association of blood groups

and their admission status. We found that blood group A
was associated with highest number of ICU admission than
compared to AB, B, O groups with statistical significance (p
value <0.001) as depicted in Table II.

Table I1: Blood group distributions in COVID-19 patients as per their admission status.

COVID-19 A ABBLOODGROUPB o) Total Pearson
Severi e — = — — — Chi Square |P value
everity Grading | % Within Blood |% Within Blood | % Within Blood (% Within Blood | % Within Blood Value
Group (N) Group (N) Group (N) Group (N) Group (N)
Mild (N) 20.9%(45) 38.5%(10) 43.9%(50) 42.1%(53) 32.89%(152)
Moderate (N) 25.1%(54) 42.3%(11) 35.1%(40) 38.1%(48) 31.8%(153) 61.024% |<0.001
Severe (N) 53.9%(116) 19.2%(5) 21.1%(24) 19.8%(25) 35.3%(170) ' ’
Total (N) 100%(215) 100%(26) 100%(114) 100%(126) 100%(481)

Also we aimed to find the association of ABO blood groups
with deceased COVID-19 patients; blood group distribution
was compared between deceased and recovered COVID-19-
infected patients as shown in Table I11l. Of 481 patients, 413
(85.9%) recovered by the time of discharge, 68 (14.1%)

succumbed. Among 68 deceased patients, 46 were of blood
group A, 12 of B, 8 of O 2 of AB blood group. Blood group
A patients had highest mortality rate than other blood groups
(p Value<0.001).

Table 111: Blood group distributions between deceased and recovered COVID-19-infected patients

Figure 5: Blood group distributions between deceased and
recovered COVID-19-infected patients.

. Blood Group Total
Pat_lgnt A B B 0 P_earson
CDOE‘S%'&S? % Within Blood | % Within Blood |9 Within Biood| %Within Blood | % Within Blood| '\t | o
Group (N) Group (N) Group (N) Group (N) Group (N) <0.001
Dead(N) 21.4%(46) 7.7%(2) 10.5%(12) 6.3%(8) 14.1%(68) :
Survivor(N)|  78.6%(169) 92.3%(24) 89.5%(102) 93.6%(118) 85.9%(413) 17.741°
Total(N) 100%(215) 100%(26) 100%(114) 100%(126) | 100.0%(481)
100.0% 03% g,  BT% 5. Discussion
20.0% 78.6%, COVID-19 has developed as a pandemic with various
S0.0% number of mutations and spreading rampantly. Early
70.0% identification of prognostic indicators is an essential
60.0% foundation for any pandemic to promptly identify the
o s severity of patients' condition and plan treatment. Hence a
30.0% simple and elective prognosticator is important for triaging
40.0% and to guide treatment strategies of potentially critical
300%  oq 40 patients, with the aim of reducing the mortality in the
20.0% o pandemic. Currently no known single biological biomarker
T 0 1D:|.- H 1 H H H
10.0% 175 .35 can predict the severlt)_/ and risk of being infected by
_ B . m COVID-19. Several studies have been conducted across the
0.0% globe to determine the correlation between COVID-19
A AE E o severity with inflammatory markers and CT severity score.
mDEAD =mSURVIVOR However these investigations are uneconomical, time

consuming, not readily and easily available in the primary
centers. As Emergency department is face of the hospitals, it
is important for the emergency physicians to know about the
biomarkers and its association with COVID-19 , which in
turn helps them in triaging the patients, allocation of
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resources and treatment of critical patients. Hence in our
study we seek to analyze the association of ABO blood
groups for risk of COVID-19 infection in Emergency
medicine department. However, there are only limited
number of Indian data and few ongoing studies across the
world to determine the associations between ABO blood
group and COVID-19 infection, ICU need and death. ABO
and Rh blood group types are the most widely used blood
groups in clinical studies. The ABO blood group system
basically contains two antigens, namely, A and B. The
antigen coding gene is located on chromosome 9¢g34.1 and
9g34.2. It consists of three alleles (A, B, and O) and is four
phenotypes (A, B, O, and AB). Several mechanisms have
been proposed to explain the association between ABO
blood groups and COVID-19 susceptibility, these include
anti- A antibodies, production of glycan antigens by SARS-
CoV-2, influence of coagulation system and genetic
variations in the ABO gene. The SARS-CoV-2 enters host
cells by interacting with the angiotensin converting enzyme-
2 receptor located on human cells. The virus binds to the
ACE-2 through S1 glycoprotein, while the invasion is
accomplished through the S2 glycoprotein °. Naturally
occurring anti-A antibodies in group O individuals bind to
SARS-CoV-2 S protein, blocking the interaction between
the SARS-CoV-2 S protein and ACE-2 receptor, which may
prevent viral entry into the lung epithelium. Group A
individuals have increased Angiotensin converting enzyme-
1 activity which may lead to increased COVID-19 severity™.
A study by Gerard et al. reported that the COVID-19
infection was less prevalent among blood groups O and B,
which have anti-A antibodies, while it was higher in the
groups lacking the anti-A antibodies™. Another possible
mechanism is that the SARS-CoV-2, while replicating in the
host epithelium, produces glycan antigens similar to those of
the host A or B antigens, according to the blood group of the
host. SARS-CoV-2 S protein may express ABH glycans,
which may enhance the affinity of SARS-CoV-2 for ACE-2
receptor. SARS-CoV-2 target cells that ABH glycans (not
expressed by group O individuals) may serve as alternative,
lower-affinity receptors for SARS-CoV-2 S protein or bind
other viral envelope structures® ?2. Some factors of the
coagulation system have also been proposed to influence the
severity of COVID-19 by expressing A and B antigens to
increase their concentration and life span .Group A
individuals have increased von Willebrand factor (VWF)
and factor VIII levels which may lead to increased COVID-
19 severity %.Up regulation of ACE-2 receptor activity due
to the presence of ABH gene polymorphisms (rs495828,
rs8176740, rs8176746 and rs12683493) present in non-O
blood groups ?* . By contemplating these pathogenesis of
COVID-19 infection and proposed Mechanisms for
association between ABO blood groups and COVID-19,the
current study was conducted to observe the association of
ABO and Rh blood groups on susceptibility of COVID-19
infection, disease severity, need of ICU care and mortality,
among the patients who were admitted to our SDM hospital,
Dharwad Karnataka, India. 481 patients were recruited for
the study , of these it was observed that blood group A
were more affected by COVID-19, whereas blood group O,
B and AB had significantly lower risk of infection(Figure
3). There is a positive association between blood group A
and risk of COVID-19 infection. Our results are in
congruence with the studies of Zhao et al, Wu et al, Fan et

al 152 Hospital based case control study by Fan et al,
concluded that an individual with blood group A had high
risk of COVID-19 infection °. A study by Zhao et al, on
COVID-19-infected patients reported that blood group A
was higher in COVID-19-infected patients, and blood group
O was associated with low risk of infection 2. Liu et al,
concluded that blood group A was significantly higher in
infected individuals than in the healthy control group
population, while blood group O in COVID-19-infected
patients was significantly less *'.

As shown in (Table 1) Chi-square test was used to compare
the blood groups and the severity of the COVID-19 patients.
We found Blood group A patients suffered from severe
COVID-19 than other blood groups, which was statistically
significant. In a meta-analysis of 10 studies by Liu et al., 5
out of 10 studies have analyzed the association between
ABO and mortality due to COVID-19". It reported that
blood group A was associated with significantly increased
risk of mortality when compared to non-A blood group.
Muniz-Diaz et al. found that blood group A has significantly
high risk of mortality as compared to non-A blood groups,
whereas blood group O is associated with significantly low
risk of mortality®®. As depicted in (Figure 5), we also found
that blood group A patients had high mortality than other
blood groups. Unlike our reports Zietz et al, a cohort study
showed contradictory findings that risk of death was
increased in type AB and decreased in type A and B™.
Contrasting to our results Latz et al concluded that there is
no correlation between blood group and COVID-19 death *®.

Furthermore, meta-analysis and larger prospective studies
are necessary to validate the proposed mechanisms for
association between ABO blood groups and COVID-19, to
eliminate the various confounders and also to authenticate
the contradictory results across the globe.

6. Limitations

We do acknowledge that our study has few limitations. It's
single centered retrospective observational study. Results
obtained were from small sample size and short duration
period. Hindrances being age, comorbidities, secondary
infections, complications, COVID-19 vaccine status, timely
admission of the patients to hospital were not taken into
consideration.

7. Conclusions

In our study we found that blood group A patients were
more susceptible to COVID-19 infection than O,B,AB. Need
of critical care and higher mortality rate were more in blood
group A. Our results further added evidence to the
previously discovered associations between blood types and
COVID-19.However larger, multicenter, and prospective
studies are needed to ascertain the relationship between
blood groups and COVID-19, also to nullify the effect of
comorbid conditions.
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