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Purpose: The world is heavily suffering from the COVID-19 pandemic for more than
a year, with over 191 million confirmed cases and more than 4.1 million deaths to date.
Previous studies have explored several risk factors for coronavirus disease 2019 (COVID-
19), but there is still a lack of association with ABO blood type. This study aimed to find out
the relationship between the ABO blood group and COVID-19 outcomes in Bangladesh.
Subjects and Methods: This retrospective cross-sectional study was conducted in the
intensive care unit (ICU) of a tertiary-level COVID-dedicated hospital in Dhaka city,
Bangladesh, between April 2020 and November 2020. Records from 771 critically ill
patients were extracted who were confirmed for COVID-19 by reverse transcriptase-
polymerase chain reaction (RT-PCR) assay, and blood grouping records were available in
the health records.

Results: The blood groups were 37.35%, 17.38%, 26.46%, and 18.81% for A, B, AB, and
O type, respectively. Clinical symptoms were significantly more common in patients with
blood type A (p < 0.05). Patients with blood type A had higher WBC counts and peak serum
ferritin levels and both were statistically significant (p < 0.001). Patients with blood type
A had a greater need for supplemental oxygen, and they were more likely to die in
comparison to the patients with other blood types (p < 0.05). In multivariable analysis, our
primary outcome death was significantly associated with blood type A (AOR: 3.49, 95% CI:
1.57-7.73) while adjusting for age, male gender, and non-communicable diseases.
Conclusion: Based on this study results, it can be concluded that the COVID-19 patients
with blood type A have a higher chance of death and other complications. The authors
recommend blood grouping before treating the COVID-19 patients, and healthcare workers
should prioritize treating the patients based on that result.
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Introduction

The world is suffering a heavy toll from the COVID-19 pandemic, with over
191 million confirmed cases and nearly 4.1 million deaths globally;' irrespective
of age and sex, especially in older adults with comorbidities, such as cardiovascular
and cerebrovascular diseases and diabetes.” Bangladesh has also witnessed more
than a million confirmed cases and around 18,000 deaths.* Currently, the country is
passing its third wave of community transmission, with a steep rise in both case
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numbers and deaths that has caused a deleterious impact
on the national health system and its economy with devas-
tating consequences.5

The status of COVID-19 infection has antecedently been
shown to be linked with the ABO blood type. ABO blood type
plays a significant role in various illnesses, like oncological,
cardiovascular, and certain infectious and non-infectious
diseases.® To name a few examples, studies have reported
that blood group O substantially reduces the risk of hepatitis
B. Simultaneously, rotaviral gastroenteritis was more common
in patients with blood type A and less frequent in patients with
blood type B.”® It was also observed that people with AB
blood type were 2.5 times more likely to experience dengue
hemorrhagic fever than other blood types.” Previous analyses
on SARS-CoV-1 have identified a link between the chance of
infection with the blood type, in which people with blood
group O had a low risk of infection with SARS-CoV-1.'"!"!

To date, there is not much concrete evidence that has
demonstrated a relationship between SARS-CoV-2 with
the ABO blood types. Most research has found that indi-
viduals with blood group A are at an elevated risk of
infection by the SARS-CoV-2 virus, while blood group
O was less likely to be infected with less severe
outcomes.®'*"'> Moreover, very few studies were con-
ducted in Bangladesh to find the link between the two.
Therefore, this study was conducted to determine the
relationship between the ABO blood type and its outcome
with patients infected with SARS-CoV-2.

Methods
Study Design, Setting, and Participants

A retrospective cross-sectional study was conducted in the
Intensive Care Unit (ICU) of a tertiary-level COVID-
dedicated hospital in Dhaka, the capital of Bangladesh.
The medical records of 1003 adult patients diagnosed as
positive cases of COVID-19 and were admitted in the ICU
between April 2020 and November 2020 were reviewed,
and data from 771 patients were finally used for analysis.
The rest of the data were excluded due to incomplete
reports. All the patients who were tested positive for SARS-
CoV-2 confirmed by RT-PCR assay and had a blood type
available in the health records were included in this study.

Variables Collected and Definitions

The patients’ socio-demographics, clinical characteristics
including age, gender, Rh factor, comorbidities, and signs
and symptoms were recorded. Comorbidities included in this

study were chronic kidney disease (CKD), chronic obstruc-
tive pulmonary disease (COPD), diabetes mellitus (DM),
hypertension, hypothyroidism, and ischemic heart disease
(IHD), and those were analyzed as binary variables.
Laboratory data included white blood cell (WBC) count,
lymphocyte percentage, peak C-reactive protein (CRP),
serum creatinine, lactate dehydrogenase (LDH), and peak
serum ferritin. Laboratory findings were categorized as nor-
mal, high or low based on the following reference values:
WBC: 4-9x10°/L, lymphocyte: 20%40%, CRP: <5 mg/L,
S. creatinine: 0.4-1.3 mg/dl, LDH: 140-280 U/L, S. ferritin:
male, 22-336 ng/mL; female, 10-306 ng/mL. All the labora-
tory data were recorded during ICU admission.

The oxygen therapy mode (received by admitted patients
of our study) categorized into a nasal cannula, rebreather
mask or facemask, non-invasive ventilation or high-flow
nasal cannula (HFNC), and mechanical ventilation was also
collected. Data related to the mode of oxygen therapy were
recorded during ICU admission. The primary outcome of
interest was death in ICU due to complications of COVID-
19 infection. Other complications included in this study were
acute respiratory distress syndrome (ARDS), acute kidney
injury (AKI), and shock. ARDS was defined as acute onset,
profound hypoxemia with bilateral pulmonary infiltrates, and
the absence of left atrial hypertension. AKI was diagnosed
according to KDIGO criteria.

Statistical Analysis

For descriptive analysis, categorical variables were summar-
ized as frequency or percentage. To determine the association
between the ABO blood group and other independent vari-
ables, Pearson’s chi-square test or Fisher’s exact test were done
as appropriate. Multivariable logistic regression was done for
the death variable while adjusting age, male gender, positive
Rhesus factor, DM, HTN, CKD, IHD, hypothyroidism, and
COPD. A p-value of <0.05 was considered statistically sig-
nificant. Data were analyzed by STATA 16, SE version.

Ethical Consideration
Ethical approval was obtained from the Institutional
Review Board (IRB)/Ethical Review Committee (ERC)
of North South University, Bangladesh (2020/OR-NSU
/IRB-N0-0901). The moral principles were set down in
the 1964 Declaration of Helsinki, and its later changes
were followed. Approval from the appropriate authority
has been obtained before data extraction. Patient informed
consent was waived as it

was a hospital-based,

2430

Dove!

Journal of Multidisciplinary Healthcare 2021:14


https://www.dovepress.com
https://www.dovepress.com

Dove Halim et al
Table 1 Demographics and Clinical Characteristics of Patients with COVID-19
Variables Blood Type A Blood Type B Blood Type AB Blood Type O P-value
Frequency (N) 288 (37.35%) 134 (17.38%) 204 (26.46%) 145 (18.81%)
Age (years)
18-30 39 (44.32%) 11 (12.50%) 23 (26.14%) 15 (17.05%)
3140 43 (34.96%) 23 (18.70%) 34 (27.64%) 23 (18.70%)
41-50 72 (32.73%) 39 (17.73%) 65 (29.55%) 44 (20.00%) 0.46
51-60 59 (33.52%) 34 (19.32%) 48 (27.27%) 35 (19.89%)
>60 75 (45.73%) 27 (16.46%) 34 (20.73%) 28 (17.07%)
Rhesus
Positive 254 (35.08%) 130 (17.96%) 201 (27.76%) 139 (19.20%) <0.001
Negative 34 (72.34%) 4 (8.51%) 3 (6.38%) 6 (12.77%)
Gender
Male 240 (38.28%) 113 (18.02%) 162 (25.84%) 112 (17.86%) 0.30
Female 48 (33.33%) 2| (14.58%) 42 (29.17%) 33 (22.92%)
Comorbidities
Diabetes mellitus 165 (38.73%) 73 (17.14%) 107 (25.12%) 81 (19.01%) 0.75
Hypertension 143 (38.13%) 62 (16.53%) 96 (25.60%) 74 (19.73%) 0.79
Chronic kidney 38 (33.04%) 12 (10.43%) 34 (29.57%) 31 (26.96%) 0.021
disease
IHD 31 (36.90%) 16 (19.05%) 21 (25%) 16 (19.05%) 0.97
Hypothyroid 04 (21.05%) 06 (31.58%) 04 (21.05%) 05 (26.32%) 0.20*
COPD 05 (35.71%) 05 (35.71%) 0l (7.14%) 03 (21.43%) 0.17*
Signs and
Symptoms
Fever 255 (37.12%) 124 (18.05%) 174 (25.33%) 134 (19.51%) 0.09
Cough 183 (41.03%) 76 (17.04%) 103 (23.09%) 84 (18.83%) 0.038
Shortness of 222 (39.93%) 94 (16.91%) 134 (24.10%) 106 (19.06%) 0.045
breath
Anosmia 21 (29.58%) 9 (12.68%) 27 (38.03%) 14 (19.72%) 0.10
Diarrhea 23 (30.67%) 15 (20%) 21 (28%) 16 (21.33%) 0.64
Vomiting 27 (36.49%) 16 (21.62%) 17 (22.97%) 14 (18.92%) 0.74
Fatigue 30 (44.78%) 10 (14.93%) 14 (20.90%) 13 (19.40%) 0.53
Chest pain or 100 (37.74%) 46 (17.36%) 69 (26.04%) 50 (18.87%) 0.99
discomfort
Headache 53 (39.85%) 27 (20.30%) 41 (30.83%) 12 (9.02%) 0.015
Abdominal pain 29 (38.16%) 16 (21.05%) 16 (21.05%) 15 (19.74%) 0.65
Body ache 32 (29.63%) 20 (18.52%) 23 (21.30%) 33 (30.56%) 0.006

Notes: *Fisher’s exact test has been done. Bold values denote statistical significance at the p < 0.05 level.
Abbreviations: IHD, ischemic heart disease; COPD, chronic obstructive pulmonary disease.

retrospective study. All patient’s data were accessed and
maintained in a confidential manner.

Result

Table 1 has shown the demographics and baseline char-
acteristics of 771 COVID-positive patients included in this
study. The ABO blood group displayed a percentage dis-
tribution for A, B, AB, O at 37.35% (288), 17.38% (134),

26.46% (204), 18.81% (145) respectively. Patients with
blood group A had the highest (72.34%) level of negative
Rhesus antigen (p<0.001). Although there were no signifi-
cant differences in age or gender between the blood types
(»p=0.46), about 45.73% of the patients with blood type
A were in the age group over 60 years. Patients with blood
group A had a higher percentage of comorbidities than
other groups for the same diseases. The most common
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Table 2 Association Between Laboratory Findings and ABO Blood Group of Patients with COVID-19
Variables Blood Type A Blood Type B Blood Type AB Blood Type O P-value
WBC Count
Normal 85 (33.86%) 40 (15.94%) 56 (22.31%) 70 (27.89%)
High 202 (39.22%) 94 (18.25%) 146 (28.35%) 73 (14.17%) <0.001*
Low 01 (20.00%) 0 (0.00%) 2 (40.00%) 2 (40.00%)
Lymphocyte
Normal 107 (35.91%) 53 (17.79%) 83 (27.85%) 55 (18.46%)
High 04 (22.22%) 03 (16.67%) 06 (33.33%) 05 (27.78%) 0.75*
Low 177 (38.90%) 78 (17.14%) 115 (25.27%) 85 (18.68%)
Peak CRP
Normal 15 (33.33%) 06 (13.33%) 14 31.11%) 10 (22.22%) 0.72
High 273 (37.60%) 128 (17.63%) 190 (26.17%) 135 (18.60%)
S. creatinine
Normal 220 (36.85%) 112 (18.76%) 162 (27.14%) 103 (17.25%) 0.07
High 68 (39.08%) 22 (12.64%) 42 (24.14%) 42 (24.14%)
LDH (n=511)
Normal 39 (49.37%) 10 (12.66%) 13 (16.46%) 17 (21.52%) 0.83
High 198 (45.83%) 64 (14.81%) 85 (19.68%) 85 (19.68%)
Peak S. ferritin
(n=644)
Normal 90 (36.00%) 40 (16.00%) 53 (21.20%) 67 (26.80%) <0.001
High 145 (36.80%) 71 (18.02%) 122 (30.96%) 56 (14.21%)
Notes: *Fisher’s exact test has been done. Bold values denote statistical significance at the p < 0.05 level.
Abbreviations: WBC, white blood cell; CRP, C-reactive protein; S. creatinine, serum creatinine; LDH, lactate dehydrogenase; S. ferritin, serum ferritin.
comorbidities among the patients with blood type A had (37.60%), Serum creatinine (39.08%), and LDH

diabetes mellitus (38.73%), hypertension (38.13%),
chronic kidney disease (33.04%), and ischemic heart dis-
ease (36.90%). Hypothyroidism was common in patients
with blood type B (31.58%), while COPD was equal in
blood groups B and A (35.71%). Moreover, chronic kid-
ney disease was significantly associated (p=0.021) with
patients positive for COVID-19 with blood group
A. Among the signs and symptoms of COVID-positive
patients, cough, shortness of breath, and headache were
significantly more common in patients with blood type
A (41.03%, p=0.038; 39.93%, p=0.045; 39.85%,
p=0.015; respectively). Patients with blood types A and
O had also suffered from body ache more than other
groups (29.63% and 30.56% respectively, p=0.006).
Some laboratory investigations of COVID-positive
patients reported significant variations (Table 2). Patients
with blood type A had slightly higher WBC counts and
peak serum ferritin levels (39.22%, p=0.001; 36.80%,
p=0.001, respectively). A lower level of lymphocyte
count (38.90%) and a higher level of peak CRP

(45.83%) were also found in patients with blood type
A but was not statistically significant.

Variations in oxygen therapy of COVID-19 patients in
different blood types have been observed and summarized
in Table 3. Patients with blood type A had a greater need
for various forms of supplemental oxygen (nasal cannula,
facial mask/rebreather mask, mechanical ventilation, high-
flow nasal cannula/non-invasive ventilation) than patients
with other blood types, with the most increased need for
mechanical ventilation (55.68%, p=0.002).

Table 4 has shown the complications developed from
COVID. Among the complications, AKI was substantially
correlated with blood types, with blood type A (54.72%,
p=0.04) being the most common. Patients with blood type
A were also more likely to die (54.44%, p=0.002).
Moreover, 41.31% and 39.34% of the patients with blood
type A developed ARDS and shock but were not statisti-
cally significant.

In multivariable analysis (Table 5), death was signifi-
cantly associated with blood type A (AOR: 3.49, 95% CI:
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Table 3 Association Between Highest Mode of Oxygen Therapy and ABO Blood Group
Variables Blood Type A Blood Type B Blood Type AB | Blood Type O | P-value
Nasal cannula 46 (38.66%) 22 (18.49%) 24 (20.17%) 27 (22.69%)
Face nask/Non- rebreather mask 54 (35.53%) 22 (14.47%) 54 (35.53%) 22 (14.47%) 0.002
High-flow nasal cannula/Non-invasive ventilation 139 (33.74%) 76 (18.45%) 111 (26.94%) 86 (20.87%)
Mechanical ventilation 49 (55.68%) 14 (15.91%) 15 (17.05%) 10 (11.36%)
Note: Bold values denote statistical significance at the p < 0.05 level.
Table 4 Association Between Complications from COVID-19 and ABO Blood Group
Variables Blood Type A Blood Type B Blood Type AB Blood Type O P-value
AKI 29 (54.72%) 9 (16.98%) 8 (15.09%) 7 (13.21%) 0.04
ARDS 164 (41.31%) 71 (17.88%) 97 (24.43%) 65 (16.37%) 0.06
Shock 120 (39.34%) 53 (17.38%) 76 (24.92%) 56 (18.36%) 0.79
Death 49 (54.44%) 16 (17.78%) 15 (16.67%) 10 (11.11%) 0.002
Note: Bold values denote statistical significance at the p < 0.05 level.
Abbreviations: AKI, acute kidney injury; ARDS, acute respiratory distress syndrome.
Table 5 Univariable and Multivariable Analysis Showing the Association Between Blood Type and Death
Blood Type Unadjusted OR 95% CI P-value Adjusted OR 95% CI P-value
o Ref Ref
A 2.77 1.36-5.64 0.005 3.49 1.57-7.73 0.002
B 1.83 0.804.19 0.15 2.14 0.85-5.34 0.10
AB 1.07 0.47-2.46 0.87 1.30 0.53-3.23 0.57
Rh+ 2.00 0.61-6.59 0.25 2.92 0.83-10.31 0.09

Notes: Adjusted for age, male gender, presence of positive Rhesus factor, DM, HTN, CKD, IHD, hypothyroidism, and COPD. Bold values denote statistical significance at

the p < 0.05 level.

1.57-7.73, p=0.002) while adjusting for age, male gender,
presence of positive Rhesus factor, DM, HTN, CKD, IHD,
Hypothyroidism, and COPD.

Discussion

The present study found that A was the most common
blood type (37.35%), followed by B at 17.38%, AB at
26.46% and O at 18.81% among the COVID-infected
patients. However, in Bangladesh, O is the most common
blood type (34%) among the general population, followed
by B (31%), A (27%) and AB (7%).'° This study demon-
strated that blood type A was associated with complica-
tions and death in ICU admitted COVID-19 patients,
whereas patients with blood group O had suffered fewer
complications followed by death due to COVID-19.
Similar research has also shown that blood group A was
substantially linked to a higher risk of death,'”'® while
blood type O lowered the risk of COVID-19."7* Few
other studies found no such association between ABO
blood type and severity or death in COVID-positive

patients.”> %> Although these data highlight that ABO anti-
gens may play a role in the pathophysiology of COVID-
19, nevertheless, the mechanism(s) through which these
antigens confer vulnerability or protection remain
unknown. Infectious agents have been hypothesized to
influence human DNA evolution via the natural selection
of certain alleles that predispose the population to infec-
tion. Through glycosylation, ABO determinants may influ-
Anti-A and anti-B
antibodies produced naturally may also alter vulnerability
to COVID-19 infection. These antibodies may help to
slow the spread of SARS-CoV infection and thereby

decreases complications and death."”

ence host—pathogen interactions.

In the present study, among the 771 COVID-positive
patients, males were predominant than females. Male
cases outnumbered female cases in past research, and
males tend to be more extreme or critical condition.?® 2
Though such predominance of COVID-19 in males was
unclear; it has been recently found that specific comorbid-

ities (ie, hypertension, diabetes mellitus, cardiovascular
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disease) can indirectly increase the likelihood of illness or
death among males.?’ However, in some countries, like
India, Nepal, Vietnam, and Slovenia, the COVID-19 inci-
dent fatality rate is higher in women than in men.*° These
disparate observations on the association between gender
and COVID-19 fatality across countries may reflect insuf-
ficient COVID-19 data along geographic regions, biases in
COVID-19 identification by gender, or increased risks for
females in certain regions due to population factors or the
health profiles of those countries. Age is another risk
factor of COVID-19, and previous studies have found
that the severity of the disease increased with advanced
ages.””*® Our research has also shown that about 45.73%
of the patients with blood type A admitted in the ICU were
in the age group over 60 years. The sex difference in the
COVID-19 fatality rate was significant in the middle age
group (40-49) among females in India.*' It is critical to
utilize the WHO world standard population for interna-
tional comparisons because countries vary significantly in
their population age structure.

Cough, shortness of breath, and headache were found
to be significantly more common in patients having blood
group A, while myalgia was found to be substantially
more common in patients with blood type O. A recent
study found that myalgia was significantly lower among
the patients with blood type AB.*” Similar to the findings
of Hoiland et al,>* the current study discovered that WBC
count was higher in patients with blood group A. Peak S.
ferritin was also significantly higher in our study.
However, no such relationship has been found in other
studies.”*?

The need for different methods of oxygen therapy was
found to be disproportionately common in individuals with
blood type A, with the highest demand for mechanical
ventilation compared to other classes. Though to our
knowledge, very few studies have tried to find this kind
of relationship; in one study, COVID-19-infected patients
having blood groups AB or A had a higher percentage of
the requirement for mechanical ventilation,”® while in
another study, the blood group O showed the highest rate
requiring artificial respiration.’® One possible explanation
for these disparate findings is that the latter one of these
studies has failed to account for different confounding
variables, including comorbidities. Another potential con-
founding factor is the inclusion of randomly chosen volun-
tary blood donors for controls, given the chance of group
O demographic prevalence resulting from blood collectors
collecting group O donors selectively.**

AKI is one of the common complications of COVID-
19, which occurs due to hemodynamic instability and
severe infection by COVID-19.°> AKI is substantially
correlated with patients with blood type A, according to
this study’s results. Similarly, the incidence of AKI was
significantly higher in the patients with blood type A in the
study of Cheng et al,'® while no such association was
found in another study.*®

The findings from this study suggested that blood
group A is significantly associated with severe disease,
causing complications and death, and requires mechanical
ventilation. There could have several mechanisms of blood
type A leading to a poor prognosis. Individuals with blood
type A have shown increased angiotensin-converting-
enzyme-1 (ACE-1) activity, making them susceptible to
cardiovascular complications and accounts for severe
COVID-19. Individuals with blood type A also express
high levels of von Willebrand factor (VWF) and factor
VIII, contributing to the risk of thromboembolic disease
and severe COVID-19.** However, this is a single-centred
study, which is a limitation. Multi-centered further surveys
are necessary to establish the association between the
ABO blood group and outcomes in COVID-positive
patients and may provide a strong groundwork for further
analysis in this region. Furthermore, the laboratory values
are missing for some patients in this study, which has
accounted for another limitation for complete analysis.
This study provides essential information on the need for
oxygen therapy and the risk of death in the COVID-19
positive patients with ABO blood groups. Additionally,
similar previous studies did not consider confounding fac-
tors like chronic prior medical disorders,'”'*” which may
increase the likelihood and intensity of SARS-CoV-2
infection. One of the main strengths of this study included
these confounding factors, which may help future studies
to conduct and analyze from a broader perspective.

Conclusion

In this study, the association of COVID-19 severity with
ABO blood groups was evaluated. Notably, blood type
A was associated with a higher percentage of severity,
complications, and death from COVID-19, whereas
blood group O lessened the risks of complications from
COVID-19. Further studies with similar findings in this
region can confirm these clinical findings for blood
group-specific specialized care, such as more protective
personal gears for people with blood type A and aggres-
sive treatment and careful screening for COVID-19
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affect patients with type A blood group. However,
because of this study’s limitations mentioned above, the
findings should be handled carefully. Further studies to
verify these findings are strongly emphasized.
Meanwhile, the authors of this study urge everyone,
irrespective of blood groups, to continue practising pro-
tective health measures to combat COVID-19 as

a whole.
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