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Abstract: Introduction: Blood types are most often incriminated in susceptibility to COVID-19. Blood group O subjects
are reportedly less susceptible to COVID-19. However, these reports are mainly from countries with high infection rates.
The overall objective of this study was to investigate the association between the risk of COVID-19 infection, its severity,
and ABO-RHD blood groups at the Training Hospitals of Bouake and Cocody (Ivory Coast). Material and methods: This
was a prospective study that lasted four months. All patients with COVID-19 at the time of the study and followed at the
Training Hospitals of Bouake and Cocody, hospitalized in the COVID-19 centers or in home confinement, were included.
T lymphocyte subpopulations were counted on the BD FACS Calibur flow cytometer after labeling. ABO and RHD blood
typing was performed in all patients. Results: Of the 76 patients collected, 78.9% were homebound, 18.4% in hospital and
2.6% in the ICU. The mean age was 41.92 + 15.13 years with a male predominance. The majority of hospitalized patients
were significantly of blood group A (p=0.020). CD4 and CD8 T lymphopenia were significantly more frequent in patients
with blood group A than in those with blood groups B, AB and O. Conclusion: The impact of blood group on the severity
of the disease would exist. Our study showed that blood group A subjects were more likely to have COVID-19. In addition,
a statistically significant association between blood type A and CD4 and CD8 T lymphopenia was found. These results
should be confirmed by studies based on larger patient samples.
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1. Introduction

COVID-19 is a severe acute respiratory syndrome caused  have linked the severity of COVID-19 to the severity of T-cell
by SARS Cov-2. It most often has a mild course, but can  lymphopenia (T CD4 and T CDS8) during the course of the
rapidly progress to severe and sometimes fatal forms. Studies  disease [1-4]. Indeed, CD4 and CD8 T lymphocytes, which
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play a fundamental role in the adaptive immune system, are
cells that generally show both quantitative and qualitative
abnormalities during viral infections. In the case of
COVID-19, significant differences in CD4 and CD8 T
lymphocytes were observed when comparing mild and severe
forms, with a significant decrease in severe forms [5, 6]. Other
authors have investigated the relationship between the blood
type of individuals and the risk of contracting COVID-19.
There is growing evidence that ABO blood type may play a
role in the immunopathogenesis of this condition. Individuals
with group O blood are less likely to be positive [7] compared
to those with group A blood, who are more susceptible to
COVID-19 [7, 8]. However, these results remain controversial
[9]. In sub-Saharan Africa, COVID-19 would be less severe
than in Western countries [10]. This observation leads us to
wonder whether T lymphopenia could be found in our
contexts? If so, was it more important in severe forms than in
mild and moderate forms? What was the impact of blood
groups on COVID-19? Could the severity of T-cell
lymphopenia in COVID-19 be related to blood type? The
overall aim of this study was to investigate an association
between COVID-19 risk, severity and ABO-RHD blood

types.

2. Methodology

This was a prospective study that lasted four months.
Recruitment of cases took place at the COVID-19 centers of
the Training Hospital of Bouaké and the Training Hospital of
Cocody (Abidjan) over a period of 6 weeks. All patients with
COVID-19 at the time of the study were included. These
patients were hospitalized at the COVID-19 center or in home
confinement. They had agreed to participate in the study with
written consent. Patients with mild COVID-19 were
considered to be homebound, patients with moderate
COVID-19 were hospitalized, and patients with severe
COVID-19 were considered to be in intensive care. T
lymphocyte subpopulation counts and ABO and RHD blood
groups were performed in the Immunology-Hematology
laboratories of the different University Hospital Centers. The
BD FACS Calibur flow cytometer was used to count CD4 and
CD8 T lymphocytes, after marking the lymphocytes with
fluorochromes coupled to monoclonal antibodies specific to
the markers of interest (TriTESTTM CD4-FITC / CDS8-PE /
CD3-PerCP). The normal values for the interpretation of CD4
and T CD8 T lymphocytes were respectively between 500 and
1200 cells/mm”® and between 200 and 800 cells/mm3 of blood
[10]. Severe, moderate and mild CD4 and CD8 T
lymphopenia were defined as follows:

CD4 T lymphopenia

1) Severe < 150

2) Moderate [150 to 350].

3) Mild [350 to 500].

CD8 T lymphopenia

1) Severe < 50

2) Moderate [50 to 150].

3) Mild [150 to 200].

ABO and RHD blood groupings were performed by the
opaline plate agglutination technique with monoclonal
antibodies. The presence or absence of agglutination
confirmed the blood group.

Data analysis was performed with SPSS 22 software. A
threshold of 0.05% was considered significant. Pearson
correlation was used to compare two quantitative variables.
The chi-square test, or alternatively Fisher's exact test, was
used for comparisons of two variables.

3. Results

Of the 76 patients collected, 78.9% were homebound, 18.4%
were hospitalized, and 2.6% were in intensive care.

3.1. Sociodemographic Characteristics and ABO
Phenotypes of the Study Population

Table 1. Distribution of patients by gender, age groups and ABO blood types.

N=176 %
Gender distribution
Male 44 57.9
Female 32 42.1
Sex-ratio = 1,37
Age distribution (year)
<18 2 2.5
18 -25 6 79
26 - 35 20 26.3
36-45 22 28.9
46 — 55 16 21.1
> 55 10 13.2
Mean age = 41.92 +/- 15.13 years [1 - 80 years]
Distribution of patients by ABO blood type
Group A 20 26.3
Group B 24 31.6
Group AB 2 2.6
Group O 30 39.5

The male sex predominated with a sex ratio of 1.37. The
mean age was 41.92 + 15.13 years with extremes of 1 - 80
years. We observed a predominance of phenotype O (39.5%).
All subjects were RHD positive.

3.2. T Cell Count
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Figure 1. (a) T cell distribution; (b) CD4 and CD8 T lymphocytes correlation.

CD4 and CD8 T Lymphocytes were significantly correlated.

Table 2. Distribution of patients according to CD4 and CDS8 T lymphopenia.

We found a greater moderate CD8 T lymphopenia in
hospitalized patients. The observed differences were not
significant.

ABO blood types and CD4 T-cell lymphopenia.

Table 5. Distribution of ABO blood types according to containment mode.

Mode of confinement

(O (e Home Hospitalization  Intensive care  p

0 30 0 0 0.000
B 16 6 2 0.330
A 12 8 0 0.020
AB B 0 0 1.000
TOTAL 60 14 2

Table 6. Distribution of blood types according to CD4 T lymphopenia.

CD4 T lymphopenia

Blood group ABO

N=76 %

Mild 4 53
. Present Moderate 24 31.6

CD4 T lymphopenia Severe N 26
Absent 46 60.5

Mild 2 2.6
. Present Moderate 16 21.1

CD8 T lymphopenia Severe 0 0.0
Absent 76.3

Absent Present p
A 6 14 0.003
B 18 6 0.129
AB 2 0 0.516
(0) 20 10 0.473
TOTAL 46 30

CD4 T lymphopenia was significantly more common in patients with blood
type A.

Table 7. Distribution of blood types according to the severity of CD4 T
lymphopenia.

CD4 T lymphopenia was observed in 39.5% of cases with a
predominance of moderate forms. Similarly, CD8 T
lymphopenia was observed in 23.7% of cases with a
predominance of moderate forms.

3.3. Comparative Study

Table 3. Distribution of CD4 T Ilymphopenia severity according to
containment mode.

CD4 T lymphopenia

Blood group ABO Mild Moderate Severe p

A 2 10 2 0.426
B 0 6 0 0.714
(6} 2 8 0 0.630
TOTAL 4 24 2

Mode of confinement

Severe CD4 T lymphopenia was only in group A subjects. However, the
differences were not significant.

ABO blood types and CD8 T-cell lymphopenia.

Table 8. Distribution of blood types according to CD8 T lymphopenia.

CD4 T lymphopenia Home Hospitalization P
Mild 4 0 0.020
Moderate 12 12 0.188
Severe 0 2 0.001
TOTAL 16 14

CD8 T-cell lymphopenia

CD4 T Ilymphopenia was discretely more severe in
hospitalized patients than at home. The observed differences
were significant. We found a greater moderate CD8 T
lymphopenia in hospitalized patients. The observed
differences were not significan. The majority of hospitalized
patients were blood type A compared to homebound patients
who are primarily blood type O.

Severity of CD8 T lymphopenia and mode of confinement.

Table 4. Distribution of the severity of CD8 T lymphopenia according to the
mode of confinement.

Blood group ABO Absent Present P

A 10 10 0.004
B 20 4 0.396
AB 2 0 1.000
(6} 26 4 0.104
TOTAL 58 18

CD8 T lymphopenia was significantly more common in blood group A
patients.

Table 9. Distribution of blood types according to the severity of CDS T
lymphopenia.

CD8 T-cell lymphopenia

Mode of confinement

Blood group ABO .

Mild Moderate P
A 2 8 0.477
B 0 4 1.000
(6} 0 4 1.000
TOTAL 2 16

T CD8 lymphopenia Home Hospitalization p
Mild 2 0 0.183
Moderate 6 10 0.183

TOTAL 8 10

Moderate CD8 T lymphopenia was predominantly found in group A subjects.
However, the differences were not significant.
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4. Discussion

In our study population, 78.9% were homebound, 18.4%
were hospitalized and 2.6% were in the ICU. Many studies in
Western countries have shown a high frequency of
hospitalization of patients with COVID-19 [11, 12]. This has
been the opposite of the observations of some surveys in Africa.
Donamou et al reported in their study, in the Donka hospital
(Guinea), a low prevalence of admission to hospital, especially
in intensive care, close to our results, of 2.3% [13]. These
results confirmed the assertion that COVID-19 affects less the
African continent [14]. This condition could occur at any age
[15]. This was also the case in our study population in which the
extreme ages and the mean age were respectively 1 - 80 years
and 41.92 + 15.13 years: The male sex predominated with a sex
ratio of 1.37. Several previous studies on the epidemiology of
COVID-19 patients in various countries reported that males
were the most affected [13, 16, 17]. These different results were
in accordance with those of the literature: "men would have an
increased susceptibility to COVID-19 than women who have a
more robust cellular immune response” [18].

The lymphocyte count revealed CD4 lymphopenia in 39.5%
of cases, with a predominance of moderate forms. Similarly,
we observed CD8 T lymphopenia in 23.7% of cases with
predominantly moderate forms. T lymphopenia would thus be
areality in COVID-19 and like our study, several other studies
mentioned it. The CD4 T lymphopenia in our case was
discreetly more severe in hospitalized patients than at home.
The differences observed were significant. Moderate CD8 T
lymphopenia was greater in hospitalized patients. However,
the observed differences were not significant. The majority of
hospitalized patients were blood type A compared with
homebound patients who were predominantly blood type O.
CD4 T lymphopenia was more frequent in patients with blood
type A and was severe only in subjects with this phenotype.
However, the differences were not significant. In a similar
study, Dimassi et al. found a statistically significant difference
in the rate of resuscitation in blood group A patients [19].
Other studies carried out in Tunisia, France and China have
also reported the severity of COVID-19 in patients with blood
group A compared to those with blood group O [19-22]. All
these results would justify that the subjects of blood group A
would be more likely to make the severe forms of this
affection contrary to the other groups.

5. Conclusion

CD4 and CD8 T lymphopenia would be a reality during
COVID-19. In our study population, hospitalized patients had
a CD4 and CD8 T lymphopenia slightly more severe than
those confined at home and they were mostly of the A
phenotype. The subjects of blood group A could then make the
severe forms of this affection contrary to the subjects of the
other ABO blood groups. On the other hand, our study was not
able to objectivate a relation between the RH blood group and
the severity of COVID-19 because all the subjects were RHD
positive.
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