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ABSTRACT

4 N\
Introduction: Coronavirus disease-19 (COVID-19), caused by severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2), is still posing detrimental effects on people. An association between
contracting COVID-19 and the ABO blood group type has been determined. However, factors that
determine the severity of COVID-19 are not yet fully understood. Thus, the current study aimed to
investigate whether the ABO blood group type has a role in the severity of complications due to COVID-
19. Materials and methods: Eighty-Six ICU-admitted COVID-19 patients and 80 matched healthy
controls were recruited in the study from Baish general hospital, Saudi Arabia. ABO blood grouping,
complete blood count (CBC), CBC-derived inflammatory markers, coagulation profile, D-Dimer and
anti-T antigen were reported. Results: Our data showed that patients with blood groups O and B are more
protective against severe complications from COVID-19, as compared to patients with blood groups A
and AB. This could be partially attributed to the presence of anti-T in blood group A individuals,
compared to non-blood group A. Conclusion: The current study reports an association between the ABO
blood group and the susceptibility to severe complications from COVID-19, with a possible role of anti-T
in driving the mechanism of the thrombotic tendency, as it was also correlated with an elevation in D-
dimer levels.

Keywords: COVID-19; ABO blood group; D-dimer; anti-T; severity

N J

1. Introduction

The rapid spread of severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), at the end 0f 2019,
still exhibits a huge burden and challenges on healthcare systems and economies including testing
resources and patients’ management. The novel coronavirus disease 2019 (COVID-19) might lead to
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severe acute respiratory syndrome and has shown association with increased morbidity and mortality
especially among elderly patients and patients with commodities such as diabetes, hyperten sion,
obesity, and cardiovascular diseases [1-3]. In addition, COVID-19 has several non-respiratory
complications such as systematic complications including thrombosis, septic shock, and disseminated
intravascular coagulopathy (DIC) [4].

Studies have suggested that ABO blood group system is not only a potential risk factor for the
susceptibility and severity of COVID-19 [5,6], but also for (i) viral infections such as Hepatitis B virus,
Middle Eastern respiratory syndrome coronavirus (MERS) and severe acute respiratory syndrome
coronavirus (SARS) [6,7] and (ii) other non-viral diseases such as myocardial infarction, cancer, acute
renal injury, and venous thromboembolism [ 7,8].

The current study aimed to (i) determine and correlate the ABO blood group type with D-dimer levels
among intensive care unit (ICU)-admitted COVID-19 patients, and (ii) correlate the ABO blood group
type with the T polyagglutination in Jazan city, Saudi Arabia.

2. Materials and methods

The current study was a case-control study, which involved a total of 86 ICU-admitted COVID 19
patients (42 males and 44 females) and 92 healthy individuals (47 males and 45 females). The patients
and controls were recruited from Baish General Hospital, Jazan region, Saudi Arabia. All COVID-19
patients were confirmed positive for SARS-COV-2 using RT-polymerase chain reaction (RT-PCR). The
ICU admission of the patients was based on the Saudi Arabia ICU-admission criteria [9].

2.1. Sample collection

Venous blood samples were collected from patients and control in ethylenediaminetetraacetic acid
(EDTA) and sodium citrate anticoagulated tubes. The EDTA tube was used for determining complete
blood count (CBC) and ABO blood typing. The sodium citrate tube was used for coagulation profile and
D-dimer analysis.

2.2. Complete blood count analysis
The CBC was obtained by analyzing the EDTA tube using Sysmex XN—1000 Hematology Analyzer
(Kobe, Japan).

2.3. Complete blood count-derived inflammatory markers

The CBC-derived inflammatory markers, including neutrophil/lymphocyte ratio (NLR), plate
let/lymphocyte ratio (PLR), and platelet/neutrophil ratio (PNR), were calculated as previously de
scribed [10,11].

2.4. Coagulation profile and D-dimer measurement

Coagulation profile (prothrombin time [PT], activated partial thromboplastin [aPTT]) and D-di mer
levels were measured using the Stago compact analyzer (Diagnostica Stago, Asnieres sur Seine,
France).

2.5.ABO blood group typing

Red cell suspension prepared from samples collected from COVID-19 patients were reacted with
antisera A & B and were observed for agglutination indicating the presence or absence of corresponding
antigen. ABO blood group antisera were obtained from Crescent Diagnostics (Jeddah, KSA).

AIMS Medical Science (Volume - 11, Issue - 1 Jan - Apr 2024) Page No. 2
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2.6. Anti-Ttesting

The anti-T test was performed by mixing one drop of anti-T (Arachis hypogaea lectin) with one drop of
3-5% suspension of the patient’s RBCs. After 15 minutes of incubation at room temperature and
centrifugation at 1000 rpm for one minute, agglutination was observed macroscopically indicating
positive results.

2.7. Ethical approval
The study was approved by the Jazan Health Ethics Committee “Jazan IRB”, Ministry of Health (project
no. 2053) and carried out according to the Declaration of Helsinki.

2.8. Statistical analysis

GraphPad Prism version 9 (San Diego, USA) was used for the statistical analysis. A chi-squared test was
performed to test non-parametric data, and student’s unpaired t-test was applied for group comparison of
parametric data. The CBC data were presented as mean = standard deviation (SD). P-value of less than
0.05 was considered statistically significant.

3. Results

3.1. Demographic data

Eighty-six ICU-admitted COVID-19 patients (42 males and 44 females; patient group) and ninety-two
healthy controls (47 males and 45 females; control group) were recruited. The male to female ratio was
almost 1:1 in both groups. The demographic data of the patients and control groups are shown in Table 1.
There were no significant differences between the two groups in number, gender and age (P> 0.05).

Table 1. Complete blood count and CBC-derived inflammatory markers in the study cohort. Data are
presented as mean £+ SD. Unpaired student t-test was used to assess the significant differences between
the patients and control groups.

Parameters Patients Controls P value
Mean + SD Mean + SD

Number (male/female) 86(42/44) 92(47/45) >0.05
Age (years) 59.6 + 18.5 5541253 >0.05
WRBCs (x10°/L) 12.8 +10.3 6.6+1.38 <0.0001
Neutrophils (x10%/L) 9.9+20.2 29+1.3 0.0002
Lymphocytes (x10%/L) 1.6+14 27+0.8 <0.0001
Monocytes (x10°/L) 0.6+0.9 0.6+0.2 >(0.05
Eosinophils (x10°/L) 0.1+0.1 03+0.2 <0.0001
Basophils (x10°/L) 0.05+0.07 0.04 £ 0.02 >0.05
RBCs (x10"%/L) 3.9+0.8 5.1+0.5 <0.0001
Hemoglobin (g/dL) 10.6 £2.0 13.7+19 <0.0001
Hematocrit (%) 33.5+64 42.1+5.8 <0.0001
MCV (fL) 84.9+9.0 82.3+6.6 0.0176
MCH (pg) 269+33 269 +2.6 >(.05
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MCHC (g/dL) 31.7+18 326+0.9 <0.0001
RDW (%) 152:£2.9 16.8 £ 1.9 <0.0001
Platelets (x10”/L) 215+ 115 286 + 67 <0.0001
NLR 6.2+£5.5 1.1+ 1.5 <0.0001
PLR 134+ 215 104 =79 >(0.05
PNR 21.7+£19 98 + 51 >(0.05

Note: WBCs: White blood cells; RBCs: Red blood cells; MCV: Mean cell volume; MCH: Mean cell
hemoglobin; MCHC: Mean cell hemoglobin concentration; RDW: Red cell distribution width; NLR:
Neutrophil/lymphocyte ratio; PLR: Platelet/lymphocyte ratio; PNR: Platelet/neutrophil ratio.

The overall CBC parameters showed an abnormal pattern in the patient group (Table 1). Patients had
higher WBC, neutrophils (P < 0.05) and basophils (P > 0.05) counts as compared to the control group.
The lymophceytes, eosinophils, (P < 0.05) and monocytes (P > 0.05) were low in patient group as
compared to the control group. Furthermore, the RBCs, hemoglobin, hematocrit, red cell distribu tion
width (RDW) and mean cell hemoglobin concentration (MCHC) were significantly low in the patient
group as compared to control group (P < 0.0001; Table 1). On the other hand, the mean cell volume
(MCV) was significantly high in patients as compared to control (Table 1).

3.2. Complete blood count-derived inflammatory markers
The inflammatory markers i.e., NLR (P <0.0001) and PLR (P> 0.05) were high in patients compared to
controls (Table 1). PNR values were less in patient group compared to control group (P> 0.05; Table 1).

3.3. Coagulation profile and D-dimer measurement
The coagulation profile tests (PT and aPTT) were markedly prolonged in the patient group as compared
to the control group (P<0.0001; Table 2). The D-dimer levels were elevated in patients(Table 2).

Table 2. Coagulation profile and D-dimer in the study cohort. Data are presented as mean + SD.
Unpaired student t-test was used to assess the significant differences between the patients and control
groups.

Parameters Patients Controls P value

Mean + SD Mean + SD
Prothrombin time (seconds) 18.1+7.7 12.5:£1.9 <0.0001
Activated partial thromboplastin time (seconds) 42.6+12.8 31.7+£52 <0.0001
D-Dimer (ng/mL) 41+6.5 NA

Note: NA: Not available.

3.4. ABO blood group in the study cohort

The ABO group typing analysis revealed the following sequence A > O > B > AB in the patient group
(Table 3). Out of 86 patients, 34 (39.5%) had blood group A, 22 (25.6%) blood group O, 17 (19.8%)
blood group AB, and 13 (15.1%) patients had blood group B. On the other hand, in the control group the
blood group is in 55 out of 92 representing 59.8%, followed by blood group A (28.3%), blood group B
(10.9%) and blood group AB (1.1%).
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Table 3. Distribution of ABO group systems in the study cohorts.

Blood group Patients number (%) Controls number (%)
o) 22 (25.6) 55(59.8)

A 34 (39.5) 26 (28.3)

B 13 (15.1) 10 (10.9)

AB 17 (19.8) 1(1.1)

Total number 86 (100) 92 (100)

3.5. Anti-T analysis

The anti-T analysis was positive in 28 out the 86 patients and negative in 58 patients as well as healthy
controls (Table 4).

Table 4. Anti-T in the studied population

Anti-T Patients (n = 86) Controls
Positive 28 0
Negative 58 92

3.6. Association of ABO blood grouping and anti-T analysis
Twelve patients out of the 34 with blood group A were anti-T positive, followed by 9 out of 22 patients
with blood group O (Figure 1).

3.7. Association of ABO blood grouping vs D-dimer levels

The D-dimer levels were found to be more elevated in patients with blood group A. This elevation was
twice the D-dimer levels found in blood O, B, and AB (Figure 1)
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Figure 1. Distribution of ABO blood types, positive anti T antibodies and D-dimers levels in patients
with COVID-19.
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4.Discussion

The current study investigated the prevalence of ABO blood group system in ICU-admitted COVID-19
patients and correlated each ABO blood group system with other biochemical parameters including D-
dimer, anti-T polyaggulintation.

The current study reported abnormalities in the CBC parameters, including increased WBC (leu
kocytosis), which is a feature of COVID-19 infection. These finding are in agreement with previous
reports [10—12]. The WBC count have been reported to be high in COVID-19 patients. In addition,
several studies also reported high WBC count in severely, ICU, infected COVID-19 patients as com
pared with mild infected COVID-19 patients [12]. Our data showed high neutrophil count (neutro
philia), low count of lymphocytes, RBC count, and low hemoglobin concentration in the ICU-admitted
COVID-19 patients as compared to the matched healthy controls. Indeed, neutrophilia and lymphopenia
have been suggested to be associated with severity and mortality in COVID-19 patients [10,13,14].
Similarly, the inflammatory markers, NLR and PLR were found to be elevated and lower PNR in the
patients cohort, similar to other reported studies [10,11]. The inflammatory response is a hallmark of
COVID-19 infection and have been associated with the cytokine storm [15].

The current study showed that majority of the patients who were shifted to ICU due to COVID 19 were
patients with blood group A (39.5%) followed by O (25.6%) as compared to those with other ABO blood
group types (Figure 1). It is worth mentioning that O and A blood group types are most common blood
group system among the Saudi population with frequencies of ~59% O and ~29% A in Jazan area
respectively [16—18]. The above data are consistent with the previous studies suggesting a link between
the susceptibility to SARS-CoV-2 infection and ABO blood group types [19-21]. A recent study by
Mufoz-Diaz et al. (2021) reported a strong association between susceptibility to COVID-19 and the
ABO blood group types [5]. Individuals with blood group A had higher risk of acquiring COVID-19
while those with blood group O had lower susceptibility [21]. Similarly, SARS has also been found to be
more frequent in individuals with blood group A[22].

Furthermore, it has also been reported that the severity of COVID-19 and mortality risk, as well as the
risk of hospitalization, are higher in patients with blood group A as compared to those with nonblood
group A [5]. Importantly, ICU admitted patients with blood group O were reported to be less susceptible
to severe complications/manifestations of COVID-19, as indicated by current data and others [23].
Similar findings have also been observed among females with COVID-19 [24]. It was suggested that
anti-A antibody, found in persons with blood group O or B, appears to antagonize the link between
SARS-CoV-1 and the receptor for angiotensin-converting enzyme 2 (ACE2), which is expressed by the
target cells of the host [25]. This could explain the reason behind the correlation between the ABO blood
type and COVID-19 severity as shown in the current study.

It is reasonable to consider and address that ABO blood types may also be possible determinants of
susceptibility to SARS-CoV-2 infection and its severity, as the virus, SARS-CoV-2, also binds to ACE2
[26,27]. Moreover, it has also been found that critically ill COVID-19 patients with blood group type A
or AB are linked with an increased risk of requiring mechanical ventilation, continuous renal
replacement therapy (CRRT), and prolonged stay in ICU, as compared to patients with blood group B or
O [28]. However, further studies are required to identify the biological mechanisms underpinning these
findings. Kibler et al. (2020) declared that patients with A blood group were especially prone to develop
the disease and showed unfavorable outcomes [29]; which is consistent with the findings of our study.
Furthermore, Zhao et al. (2020) found that the incidence, severity, and mortality of COVID 19 were
more common in non-blood group O, while individuals with blood group O were protected from
contracting COVID-19[19].

Several studies have been linked between blood group types and susceptibility and severity to bacterial,
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parasitic and viral infection including severe acute respiratory syndrome (SARS-CoV-1) [22,30,31].
The susceptibility to SARS-CoV-1 infection (which is up to 70% similar to SARS-CoV-2 [32], has been
linked to ABO polymorphism [22]. Other investigators have found the presence of anti-A antibodies
could be a protective against SARS-CoV-1 [25,33]. This is mainly driven by anti-A antibody inhibiting
the binding of angiotensin converting enzyme-2 to angiotensin converting enzyme-2—expressing on
the cells [22].

Although, the exact mechanism of the interaction of ABO blood group and SARS-Cov2 is not fully
understood and needs to be elucidated, several studies have postulated different mechanism for the
influence of ABO blood groups on modulating COVID-19 infection and SARS-CoV-2 binding to the
cells [34]. Silva-Filho et al. (2020) have linked the influence of ABO blood group on COVID-19
infection mainly blood group A through the modification of sialic acid containing receptors mainly
modulation of the carbohydrate-carbohydrate interactions with host cells allowing potentially more
binding ofthe virus (SARS-CoV-2) with host cell [34].

Other studies have suggested that receptor binding domain SARS-CoV-2, which is main part
responsible for the COVID-19 infection [35] could bind to blood group A [36]. Moreover, a possible
mechanism in reducing the susceptibility and severity of COVID-19 infection is attributed to the antiA
and anti-B antibodies in non-blood group A, non-blood group B and non-blood group AB, which can
inhibit the interaction between the spike protein of SARD-CoV-2 and the receptor on the target cells
[25], or could be due to their ability to opsonize the virus [37]. Furthermore, the levels of anti-A and anti-
B play a key role in the COVID-19 infection, as those will high levels of anti-A and anti-B antibodies
lower COVID-19 infection [38—40]. COVID-19 infection could be also modulated by the host
transmembrane protease serine subtype 2 [41,42].

The current study also showed elevated D-dimer levels in COVID-19 patients with prolonged PT and
aPTT; consistent with the findings of previous studies [11,43]. Elevated D-dimer levels have been
linked to severity and mortality in COVID-19 patients [44]. As D-dimers are produced through fibri
nolysis by degrading the fibrin clots, hence its elevated levels indicates thrombotic tendency in COVID-
19 patients [11]. Elevated D-dimer levels are suggested to be associated with disease compli cations,
including COVID-19 severity. Elevated D-dimer levels have been proposed to be a surrogate and
reliable prognostic marker of increased mortality among COVID-19 in hospitals and aiding in early
intervention regimes among COVID-19 patients [45,46]. In the current study elevated D-dimer levels
were more pronounced in blood group A as compared to non-blood group A.

The role of coagulation system in thrombotic tendency and manifestations of COVID-19 is not fully
understood and needs to be elucidated. Furthermore, hypercoagulability is multifactorial, and RBC
hemolysis is a known risk factor. RBC hemolysis contributes to hypercoagulability and the subsequent
prothrombotic tendency in COVID-19. Our findings show the presence of anti-T antibody in patients
with blood group A. Anti-T is a naturally occurring antibody against T-antigen on the RBC’s membrane,
renal endothelium and platelets [47]. In normal individuals with a normal physiological mechanism, the
T-antigen has hidden receptors (crypt antigens) on the RBC’s membrane. In several clinical conditions
such as severe infections, malignancies, and due to some idiopathic reasons [19], the T-antigen on the
RBC membrane is unmasked and exposed. RBC hemolysis externalizes the inner negatively charged
membrane phospholipids to the outer surface, mainly phosphatidylserine (PS) [48]. RBCs with exposed
PS have the ability to adhere to endothelial cells [49]. Furthermore, they enhance and support thrombin
generation and tissue factor expression in many disorders including beta-thalas semia and sickle cell
disease [50,51]. Thrombin is known to be a key player not only in haemostasis and thrombosis but also in
driving inflammation, vascular endothelium regulation, and blood cells activation [ 52].

All of these conditions, we hypothesized, set a platform for thrombin to orchestrate fibrin formation.
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Once fibrin clot formation is initiated, the counterpart mechanism in human body; fibrinolysis,
dissociates and breaks down the fibrin clot into fibrin degradation products (FDPs), where the D-dimer
is part of these FDPs derived from cross linked fibrin.

The current study is a preliminary study that investigated the possible role of anti-T in driving the
thrombotic tendency in COVID-19 and its link to ABO blood group types. However, similar to other
studies, the study has some limitations to it, such as small sample size and lack of details related with co-
morbidities.

5. Conclusions

Our data suggest that patients with blood group A are more susceptible to serious complications due to
COVID-19, whereas patients with blood group O or B are less likely to suffer from severe complications
due to COVID-19 as per their admissions in ICU. It is worthwhile to conduct this study on a large
number of patients and look at affected markers and possible correlations with the ABO blood group

type.
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ABSTRACT

4 N
Background: Obesity is a complex and multifactorial disease marker, which has become a major threat

to cardiovascular health. We sought to assess the correlation of obesity and other cardio-metabolic risk

factors in patients seen at the outpatient specialist clinic in Ghana. Methods: A prospective cross-
sectional study was conducted on 395 patients at Precise Specialist Clinic in Kumasi, Ghana. A
standardized questionnaire was used to obtain demographic, anthropometric and clinical data of
patients. Fisher s exact test for statistical significance at a 95% confidence interval was used to evaluate
associations between categorical variables. The associations between obesity indices and
cardiovascular disease risk factors were analyzed by Pearson’s correlation. Results: Of the 395
participants, 187 were males and 208 were females. The mean (+ standard deviation) age of study
participants was 59.29 (+ 13.93); more than half of the participants were between 50 and 69 years. The
mean BMI of male participants was significantly lower than the mean BMI of female participants (28.18
kg/m2 vs 31.16 kg/m2, P-value < 0.0001). Gender was significantly associated with the weight
categories (P = 0.0144). Obesity was seen more in females (49.0%) than in males (35.8%). The Pearson
correlation analysis also showed a significant positive correlation between obesity, increasing systolic
blood pressure (r = 0.1568, P-value = 0.0018) and increasing diastolic blood pressure (r = 0.2570, P-
value < 0.0001). Conclusions: Obesity was found to be significantly associated with female gender,
increasing age, increasing systolic blood pressure, and increasing diastolic blood pressure. Efforts to
Step-up preventive measures to reduce the increasing prevalence of obesity in Ghana arve highly
recommended.

Keywords: obesity; overweight; cardiovascular risk factors; blood pressure; dyslipidaemia
cardiovascular diseases
& J

1. Introduction

Overweight and obesity are complex and multifactorial disease marker, which has become a major
threat to cardiovascular health in both economically endowed and less economically endowed countries
of the modern world [1,2]. The World Health Organisation (WHO) defines overweight as a body mass
index (BMI) > 25 kg/m2; and obesity as a BMI > 30 kg/m2 [3]. Raised BMI is a major risk factor for
cardiovascular diseases (CVD) which remains the leading cause of death globally [4]. The increasing
proportion of overweight and obesity in youth and adult life is likely to result in a high burden of obesity-
mediated cardiovascular diseases worldwide.

Accordingly, the increasing emergence of overweight and obesity and its cardio-metabolic diseases may
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be stemming from increasing urbanization and unhealthy lifestyles, which in turn has led to the
emergence of a nutrition transition characterized by a shift to a higher calorie diet [5,6] This epidemic of
obesity is paralleled by an alarming increase in the incidence of non-communicable comorbidities such
as CVD and other chronic diseases such as type 2 diabetes mellitus, chronic kidney disease and many
cancers [7—10]. Indeed, the risk factors that have been investigated and commonly recognized as also
contributing significantly and independently to the global increase of overweight and obesity include
hypertension, type 2 diabetes mellitus and dyslipidemia. However, several of the CVD risk factors are
linked to each other, for example, physical inactivity contributes to overweight, which is a major risk
factor for developing hypertension and type 2 diabetes mellitus.

In sub-Saharan African countries such as Ghana, the trend in overweight and obesity is increasing as
excess weight is often considered to reflect healthy living, p