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Introduction

Abstract

Introduction: COVID-19, a viral infectious disease that has
caused the global health crisis, is characterized by inflammatory re-
sponses. It remains necessary to provide other biomarkers for the
pronostic of the disease.

Aim: To determine inflammatory biomarkers associated with
COVID-19 disease and its severity in Togo.

Methods: Total proteins, C-reactive protein, protein fractions,
TNF-a and IL-6 were measured in the serum of COVID-19 positive
subjects by respectively Biuret method, immunoturbidimetry, se-
rum protein electrophoresis by capillary method, and sandwich
ELISA technique. Logistic regression analyses were performed us-
ing SPSS software.

Results: In total, 74 samples were included, among which CO-
VID-19 symptomatic (n=26), asymptomatic (n=18) and COVID-19
negative (n=30). Symptomatic subjects were significantly more
aged than other groups, with mean age of 46.31+15.60 years.
Data showed elevated total protein in asymptomatic COVID-19; in-
creased a-1 and a-2 globulin concentration and low albumin level
in COVID-19 positive patients; high level of a-1 and a-2 globulin
associated with a low level of albumin in symptomatic COVID-19
positive subjects; and symptomatic COVID-19 were characterized
by elevated CRP level. Logistic regression analysis revealed that in-
crease of IL-6 level was associated with COVID-19 infection.

Conclusion: This study showed that COVID-19 disease is charac-
terized by an upregulation of CRP, IL-6, a-1 and a-2 globulins; and a
low level of albumin. The increase in IL-6 level enhances the chance
of having COVID-19. Thus these biomarkers may serve as biochemi-
cal and serological markers of probable COVID-19 disease.

Keywords: COVID-19; Hypoalbuminemia; Hyper-a-1-
globulinemia; Hyper-a-2-globulinemia protein; CRP; TNF-a; IL-6

COVID-19, caused by “severe acute respiratory syndrome
coronavirus 2” (SARS-CoV-2) [1,2], remains a global health
emergency about four years after description of the first case
in December 2019 [3]. The virus spread worldwide, causing
many deaths: as of 5 March 2023, over 759 million confirmed
cases and over 6.8 million deaths reported globally [4]. In Af-
rica, COVID-19 was not as severe as expected, with regards to
the high mortality rate registered all over the world. Over the
course of time, molecular biomarkers of SARS-CoV-2 [5,6] have
been identified, allowing the early detection of the virus and

also the development of vaccines [7,8]; and consequently, the
reduction of the mortality rate [9]. As of the time of writing this
article, no treatment for COVID-19 is available, SARS-CoV-2 ob-
viously entered our lives and it might be useful to identify other
biomarkers to be used for the presumptive diagnosis of the dis-
ease. Indeed, patients with COVID-19 present a large variety of
symptoms, ranging from mild such as fever, dry cough, malaise,
sore throat, fatigue, pain, loss of taste or smell; to moderate
with dyspnea, diarrhea and pneumonia; and may progress to
severe pneumonia and ultimately to Acute Respiratory Dis-
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tress Syndrome (ARDS), septic shock and/or multi-organ failure
[10,11]. Symptomatic forms of SARS-CoV-2 infection are accom-
panied by biological changes like increased neutrophil counts,
decreased CD4 and CD8 T cells, and in rare cases, decreased
hemoglobin and platelets [12,13]. In China, several authors
found that an abnormal elevation of the C-reactive protein is
observed [14] with immunological disturbances, dominated by
considerably elevated serum levels of inflammatory cytokines
and chemokines responsible of the so called “cytokine storm”.
The latter includes elevation of IL-6, TNF-a, IL-18, IFN-y, IL-2, IL-
8, IL-17, G-CSF, GM-CSF, IP10, MCP1 and MIP1a (also known as
CCL3) [15-17]; and causes tissue damage in the heart, liver, and
kidneys, as well as respiratory failure or multi-organ failure [18].

The first case of COVID-19 was confirmed in Togo on 6 March
2020 by WHO [19] and three years later, on 6 March 2023,
808,684 individuals have been tested of which 39,396 con-
firmed cases, 290 deaths registered and 25 known active cases
[20]. Data on the inflammatory profile of COVID-19 patients in
Togo remains unknowned and the reference method for the
certainty diagnostic in the country is RT-PCR. Unfortunately, RT-
PCR is not available in most of the hospital diagnosis platforms.
Therefore, it appears necessary to find other common biomark-
ers appropriate and affordable for the pronostic of COVID-19.

In this study, we demonstrated the implication of biomarkers
such as total proteins, C-Reactive Protein (CRP), protein frac-
tions (albumin, a-1-, a-2-, B-1-, B-2- and y-globulins) and pro-
inflammatory cytokines (IL-6 and TNF-a) in COVID-19 disease
and its severity in patients infected in Togo.

Material and Methods
Study Population and Samples

This was a cross-sectional study conducted at the Togo’s
national laboratory of public health called “Institut National
d’Hygiéne” (INH) and the immunology and immunomodulation
research unit « Unité de Recherche en Immunologie et Immu-
nomodulation (UR2IM) of « Ecole Supérieure des Techniques
Biologiques et Alimentaires (ESTBA) », University of Lomé.

The biological material was serum samples collected: 1) on
COVID-19 infected patients admitted at the reference center
for COVID-19 care named “Centre Hospitalier Regional Lomé
Commune” (CHR-LC) during COVID-19 break in Togo; and 2) on
patients who visited “Institut National d’Hygiéne” (INH) before
year 2019, considered as “COVID-19 negative”.

Samples from male and female were randomly selected ac-
cording to these criteria: age equal or more than 18 years, HIV
negative, COVID-19 positive admitted at CHR-LC during COV-
ID-19 break, and COVID-19 negative sampled before year 2019
at INH stored at -80°C. HIV positive, pregnant women and sub-
jects aged less than 18 years were not included.

Definition

COVID-19 positive individuals were diagnosed by Real-Time
Polymerase Chain Reaction (RT-PCR) in the molecular biology
laboratory of INH, detecting 2 molecular markers of SARS-CoV-2
(N gene and ORF1lab) in the sera. They were subdivided in 2
groups by the medical practicians trained for COVID-19 diagno-
sis following WHO recommandations.

COVID-19 symptomatic: individuals diagnosed positive to
SARS-CoV-2 and who had COVID-19 related symptoms con-
firmed by medical practicians following WHO guidelines.

COVID-19 asymptomatic: individuals for who no symptoms
were declared or registered following medical consultation.
It was about individuals who have been in close contact with
symptomatic COVID-19 subjects or have been diagnosed during
a screening test for a travel purpose.

Total Protein Assay

The total protein was measured by Biuret colorimetric
method using TP2 Total Protein Gen.2 kit (Roche Diagnostics,
Indianapolis, USA) on the fully automated biochemical analyzer
COBAS c¢311 (Roche Diagnostics), according to manufacturer’s
instructions. Thus, copper ions (Cu®) react in alkaline solution
with the peptide bonds of proteins, forming a characteristic
purple complex (biuret reaction). The intensity of the colour is
directly proportional to the concentrations of protein in the mi-
lieu and is measured by photometry at 546nm.

C-Reactive Protein Assessment

C-Reactive Protein (CRP) was assayed by immunoturbidim-
etry on latex particles coupled to human anti-CRP antibodies,
using CRP4 Tina-quant C-Reactive Protein kit (Roche Diagnos-
tics) and the fully automated biochemical analyzer COBAS c311.

The CRP in the serum, link specifically to the anti-CRP, form-
ing an agglutination of latex particles, this latter agglutination
increase the turbidity. The level of CRP in the sample is propor-
tional to the quantity of light absorbed in the turbidimeter.

Determining the Level of Protein Fractions

Protein fractions assay was performed by electrophoresis
on the fully automated MiniCap Flex piercing (Sebia, Lisses,
France) using Minicap Protein(e) 6-Electrophoresis kit (Sebia)
following the manufacturer’s instructions. In brief, proteins
were separated in silica capillaries by their electrophoretic mo-
bility and electroosmotic flow at high voltage in an alkaline buf-
fer. Serum proteins submitted to an electric flow in an alcalin
buffer are negatively charged and move from cathode (nega-
tive side) to anode (positive). Each protein fraction (albumin,
a-1 and a-2 globulins, B-1 and B-2 globulins, y-globulins) was
directly detected during migration by UV absorbance which is
proportional to the concentration of the protein.

Cytokines Measurement

The Level of cytokines, IL-6 and TNFa was determined in the
serum samples by ELISA sandwich technique, using Invitrogen™
Human IL-6 ELISA kit and Invitrogen™ Human TNFa ELISA kit
(Thermo Fisher Scientific, Bender MedSysthems GmBH, Vien-
na, Australia) following manufacturer’s instructions. Cytokines
concentrations were measured at 450nm on a Huma Reader
HS plate reader (Human Diagnostics Worldwide, Wiesbaden,
France).

Statistical Analysis

Data were anlysed using SPSS software (IBM SPSS Statis-
tics 21; Armonk, NY) and GraphPad Prism version 9 (GraphPad
Software, San Diego California USA). Student's t-test and x?/
Fisher's exact tests were used, respectively, to compare means
and frequencies; with a significance level if p-value<0.05. Binary
logistic regression was performed by associating each of the in-
flammation biomarker with a positive COVID-19 on one hand,
and with the severity of the COVID-19 disease on the other
hand. Odds Ratio (OR) and adjusted odds ratio were considered
significant at 95% confidence interval, with p-Value<0.05 in the
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univariate model and multivariate model. Also when OR/aOR =
1, there was no association; when OR/aOR>1 the study variable
was associated with COVID-19 or COVID-19 severity; and when
OR/aOR<1, the study variable was a protective factor against
COVID-19 or COVID-19 severity. GraphPad Prism version 9 was
essentially used to screen the profile of biomarkers in COVID-19
positive patients on the one hand, and in symptomatic and as-
ymptomatic patients on the other hand. The distribution of val-
ues was tested using the d’Agostino-Pearson Omnibus normality
test. Since the distribution of our variables was non-parametric,
the Mann-Whitney U test was used to compare the medians
between 2 groups; and the Kruskal-wallis followed by Dunn’s
multiple analysis to compare medians between 3 groups. Differ-
ences were considered significant when the p-value<0.05.

Ethical Considerations

This study received the approval of the ethical board (“Co-
mité de Bioéthique pour la Recherche en Santé”, CBRS) of the
Ministry of Health of Togo (N°035/2022/CBRS). All participants
were adults and already provided written consent for further
use of their samples for research purpose.

Results
Characteristics of the Study Population

Our study population comprised 74 individuals. Among them,
26 were symptomatic, 18 asymptomatic and 30 negative. The
mean age was 46.31+15.60 years, 29.50+8.27 and 29.30+9.70
(p=0.025) respectively for symtomatics, asymptomatics and
negatives. Most of COVID-19 positive were male (Table 1).
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Figure 1: Total proteins profile. Total proteins were measured in se-
rum of subjects. Total proteins concentration data are presented as
dot, each representing an individual. Horizontal bars indicate the
median with interquartile ranges. (A) The comparison of medians
between negative (n=30) and positive (n=44) COVID-19 groups was
done by Mann-Whitney U test; and (B) Kruskall-Wallis test followed
by Dunn’s multiple analysis were performed to compare medians
between negative COVID-19 patients (n=30), asymptomatic (n=18)
and symptomatic (n=26) positive patients. p<0.05 is considered sig-
nificant.
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Figure 2: Albumin, a-1/a-2 globulin, B-1/B-2 globulin and gamma
globulin profile in COVID-19 infected and uninfected patients. The
six protein fractions were quantified in the serum of subjects. Pro-
tein concentration data are presented as dot, each representing an
individual. Horizontal bars indicate the median with interquartile
ranges. The comparison of means between negative (n= 30) and
positive (n= 44) COVID-19 groups was done by Mann-Whitney U

Negative Asymptomatic Symptomatic
COVID-19 coviD-19 o U e 96 | PrValue
(n=30) (n=18)
Mean
age 29.30+9.70 29.50+8.27 46.31+£15.60 0.025
(years)
Sex n(%) 0.007
Female 3(10.0) 3(16.7) 12(46.2)
Male 27(90.0) 15(83.3) 14(53.8)
Table 2: Inflammatory biomarkers associated to COVID-19.
COVID-19 (Negative vs Positive)
Univarable Multivariable
Biomarkers
OR (95% CI) p-Value aOR (95% Cl) p-Value
1.000
TNF-a 0.907
(0.999 —1.001)
1.014 1.019
IL-6 0.003 0.004
(1.005 — 1.024) (1.006 — 1.032)
1.015
CRP 1.034(1.006 -1.062) = 0.016 0.409
(0.989 -1.051)
Total pro- 1.042
. 0.107
teins (0.991-1.051)
. 0.891 1.009
Albumin 0.003 0.895
(0.825-10.962) (0.888 —1.147)
. 1.055
a-1-globulin | 1.518(1.165-1.978)  0.002 0.788
(0.713 -1.563)
. 1.295
a-2-globulin | 1.378(1.137-1.671) | 0.001 0.090
(0.961 - 2.747)
1.014
B-1-globulin 0.887
(0.836 —1.231)
0.855
-2-globulin 0.165
P-2¢ (0.685 - 1.067)
y-globulin 1.012(0.922-1.111) @ 0.807

OR: Odd Ratio; aOR: Adjusted Odd Ratio; Cl: Confidence Interval; Bold Values:
Significant P-Values.

test. p<0.05 is considered significant.

als

The profile of total protein shows that there was no differ-
ence in total protein concentration between negative and posi-
tive COVID-19 patients (Figure 1A). However, by splitting positive
COVID-19 patients into two groups (asymptomatic and symp-
tomatic patients) and comparing them to negative patients, it
was found that asymptomatic patients had a significantly higher
level of total protein compared to negative patients p=0.0302,
(Figure 1B).

Increased a-1 and a-2 Globulin Concentration and Low Al-
bumin Level in COVID-19 Positive Patients

The serum profiles of the six fractions of proteins (albumin,
a-1/a-2 globulin, B-1/B-2, and y- globulin) are shown in Figure
2. The analysis of these six fractions revealed that albumin lev-
els in COVID-19 positive patients were significantly lower than
those in negative patients p=0.0001, (Figure 2A). In contrast,
a-1 globulin p=0.0005, (Figure 2B) and a-2 globulin p<0.0001,
(Figure 2C) fractions concentration was significantly higher in
positive subjects than in negative patients.

High Level of a-1 and a-2 Globulin Associated with a Low
Level of Albumin in Symptomatic COVID-19 Positive Subjects

The concentration of albumin was significantly lower in
symptomatic patients than in asymptomatic patients (p=0.0058)
and negatives (p<0.0001) (Figure 3A). In opposite, the concen-
trations of a-1 and a-2 globulins were significantly elevated in
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symptomatics than in asymptomatics and negatives (Figure 3B
and 3C).

Symptomatic COVID-19 are Characterized by Elevated CRP
Level

A significantly high CRP level was observed in COVID-19 posi-
tive compared to negative (p<0.0001). Interestingtly, symptom-
atic COVID-19 individuals were characterized by elevated CRP
proteins and there was no difference between uninfected and
asymptomatic individuals (Figure 4B).

COVID-19 Symptomatic Characterized by Elevated IL-6 As-
sociated to Dampened TNF-a

The serum profile of TNF-a and IL-6 cytokines is presented
in Figure 5. Concerning TNF-a, we observed that there was no
difference between COVID-19 positive compared to uninfected
(Figure 5A); this cytokine was dampened in COVID-19 symp-
tomatic individuals compared to asymptomatics (Figure 5B).
In contrast, COVID-19 infected people were characterized by
elevated IL-6 levels; and there was no difference between CO-
VID-19 symptomatic and asymptomatic (Figure 5C and D).

Table 3: Inflammatory biomarkers associated to severity of COVID-19.

COVID-19 positive (asymptomatic vs symptomatic)
) Univariable Multivariable
Biomarkers
OR (95% ClI) p-Value aOR (95% Cl) p-Value
1.000
TNF-a 0.546
(0.998 — 1.001)
1.005
IL-6 0.142
(0.998 —1.011)
1.063 1.031
CRP 0.026 0.223
(1.008 —1.122) (0.982 —1.084)
Total pro- 0.886
) 0.052
teins (0.784 —1.001)
) 0.878
Albumin 0.013 | 0.784(0.615-0.997) | 0.048
(0.792 - 0.973)
) 1.431
a-1-globulin 0.009
(1.093 -1.873)
) 1.410
a-2-globulin 0.003
(1.128 - 1.763)
1.238
-1-globulin 0.134
B-1-e (0.936 -1.637)
1.081
-2-globulin 0.557
P-2¢ (0.833 - 1.405)
) 0.864 0.594
y-globulin 0.046 0.027
(0.748 — 0.998) (0.375-0.944)
OR: Odd Ratio; aOR: Adjusted Odd Ratio; Cl: Confidence Interval; Bold Values:

Significant P-Values
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Figure 3: Albumin, al/a2 globulin, betal/beta2 globulin and gam-
ma globulin profile in symptomatic COVID-19 positive patients.
The six protein fractions were quantified in serum of subjects. Pro-
tein concentration data are presented as dot, each representing an
individual. Horizontal bars indicate the median with interquartile
ranges. Kruskall-Wallis test followed by Dunn’s multiple analysis
were performed to compare medians between negative COVID-19
patients (n=30), asymptomatic (n=18) and symptomatic (n=26)
positive patients. p<0.05 is considered significant.
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Figure 4: C- reactive protein (CRP) profile. The CRP was measured
in serum of subjects. CRP concentration data are presented as
dot, each representing an individual. Horizontal bars indicate the
median with interquartile ranges. (A) The comparison of means
between negative (n= 30) and positive (n= 44) COVID-19 groups
was done by Mann-Whitney U test ; and (B) Kruskall-Wallis test fol-
lowed by Dunn’s multiple analysis were performed to compare me-
dians between negative COVID-19 patients (n=30), asymptomatic
(n=18) and symptomatic (n=26) positive patients. p<0.05 is consid-
ered significant.
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Figure 5: TNF-a and IL-6 cytokine profile. Cytokines were assayed
in serum of subjects. Cytokine concentration data are presented
as dots, each representing an individual. Horizontal bars indicate
the median with interquartile ranges. The comparison of medians
between negative (n= 30) and positive (n= 44) COVID-19 groups
was done by Mann-Whitney U test (A and C); and Kruskall-Wallis
test followed by Dunn’s multiple analysis were performed to com-
pare medians between negative COVID-19 patients (n=30), asymp-
tomatic (n=18) and symptomatic (n=26) positive patients (B and D).
p<0.05 is considered significant.

Inflammatory Biomarkers Associated with COVID-19 Sever-
ity

To investigate the inflammatory biomarkers associated to
COVID-19, logistic regression analyses were performed. Re-
sults showed that IL-6 (OR=1.014; 95% CI [1.005—-1.024]), CRP
(OR=1.034; 95% CI [1.006-1.062]), a1 globulin (OR=1.518; 95%
Cl [1.165-1.978]) and a2 globulin (OR=1.378; 95% CI [1.137
-1.671]) were associated with COVID-19 positive; whereas al-
bumin (OR=0.891; 95% Cl [0.825-0.962]) was associated with
absence of disease. After analysis in the multivariate model,
only IL-6 (aOR=1.019; 95% CI [1.006—1.032]) was related to CO-
VID-19 positive (Table 2).

The relation between inflammatory biomarkers and disease
severity is presented in Table 3. In univariate model, the results
indicated that CRP (OR=1.063; 95% ClI [1.008-1.122]), a-1-
globulin (OR=1.431; 95% CI[1.093-1.873]), and a-2-globulin
(OR=1.410; 95% CI [1.128-1.763]) are associated with COV-
ID-19 symptomatic status; whereas albumin (OR=0.878; 95% Cl
[0.792-0.973]) and gamma-globulin protein (OR=0.864; 95% ClI
[0.748-0.998]) were associated with the COVID-19 asymptom-
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atic. Using a backward stepwise logistic regression analysis, it
appeared that in a model with CRP, albumin and gamma-globu-
lin protein, albumin (OR=0.713; 95% CI [0.574-0.886]) and gam-
ma-globulin protein (OR=0.532; 80% CI [0.345—-0.822]) were as-
sociated with the COVID-19 asymptomatic status.

Discussion

COVID-19 is a disease that has engaged researchers world-
wide. To enhance the knowledge of the pathophysiology of
patients in Togo, the overall objective of this study was to de-
termine inflammatory biomarkers associated with COVID-19
disease and its severity in Togo.

In our study, COVID-19 symptomatic subjects were signifi-
cantly more aged than COVID-19 asymptomatic and uninfected
subjects. These results are similar to those of El-Ghitany et al
who found that the proportion of symptomatic SARS-CoV-2 in-
fection was significantly more in all age categories except the
age group aged less than 15 years [21]. Indeed COVID-19 is a
disease which severity is associated to age [22,23]. Indeed aging
is associated with an enhancement of Angiotensin-Converting
Enzyme-2 (ACE-2) expression, the receptor for SARS-CoV-2 spike
protein, which accelerates viral replication in the old population
[24].

We observed that the level of total proteins was significantly
elevated in asymptomatic compared to negative and there was
no difference between symptomatic and negative subjects.
Proteins, major building blocks of body tissues, regulate signal-
ing involved in most cellular activities; furthermore, hypopro-
teinemia predicts disease severity and mortality in COVID-19
[25]. Moreover, the analysis of protein fractions showed hy-
poalbuminemia and hyper-a-1 and a-2 globulin, signing acute
inflammation early phase or inflammatory syndrome among
COVID-19 positive compared to COVID-19 negative [26,27].
Interestingly, the same profile was observed in symptomatics
compared to asymptomatics and uninfected. Thus, the inflam-
matory syndrome was related not only to COVID-19 positivity,
but also to the severity. These findings are aligned with those
of already published on COVID-19 which states that COVID-19
is an acute inflammatory disease but also a multisystem inflam-
matory syndrome [1,28,29].

We also noticed a significantly high production of CRP in CO-
VID-19 positive regarding negative patients; and also in symp-
tomatic positive patients compared to asymptomatic. The in-
crease in CRP, observed in symptomatic forms of the disease, is
similar to the results of El Aidaoui et a/ [30] in Morocco, Yu et al
[31], Zheng et al [32] in China who observed an increase in CRP
in severe forms and in patients who died of COVID-19. The el-
evation of CRP in the pathology could be linked to the immune
response. CRP binds to pathogens and promotes their elimina-
tion by phagocytic cells, functioning as the host's first line of
innate defence [33]. Indeed, traditionally utilized as a marker of
infection and cardiovascular events, there is now growing evi-
dence on the important role of CRP in inflammatory processes
and responses of host to infection, including the complement
pathway, apoptosis, phagocytosis, Nitric Oxide (NO) release,
and the production of cytokines, particularly TNF-a and IL-6
[34,35]. The latter justifies our finding of high IL-6 concentration
in COVID-19 positive patients. IL-6 is a cytokine of innate re-
sponse which has been associated to cytokine storm with other
mediators including TNFa [36-38]. Our study revealed a trend
of TNF-a opposite to that of IL-6. Since the fundamental role of
TNFa in almost acute inflammatory responses, as an amplifier

and even as a coordinator of inflammation, is well established
[39], our result suggests that patients were not at the acute
stage of COVID-19 which is marked by Acute Respiratory Dis-
tress Syndrome (ARDS).

Logistic regression analysis allowed us to notice that in uni-
variate model, IL-6, CRP, a-1 globulin and a-2 globulin were
associated with COVID-19 positive; whereas albumin was asso-
ciated with absence of disease. After analysis in the multivari-
ate model, only IL-6 was related to COVID-19 positive. Thus, an
increase in IL-6 level leads to an increase of chance to having
COVID-19. This is consistent with the finding of some authors
who clearly stipulated that IL-6 is associated not only to the
disease but also directly associated with the severity of CO-
VID-19 [40,41]. Also, Chen et al corroborates that detectable
serum levels of SARS-CoV-2 correlated with drastically elevated
IL-6 level in critically ill patients with COVID-19. IL-6 is secreted
by a plethora of immune and stromal cells such as monocytes,
macrophages, endothelial cells, B and T cells, hepatocytes, ke-
ratinocytes, adipocytes, dendritic cells, and fibroblasts. Indeed,
it exerts effects on a similarly broad array of cellular targets ex-
pressing the functional IL-6 receptor (IL-6R) such as T cells, B
cells, vascular endothelial cells, monocytes, and hepatocytes
[36,42,43]. Such diversity of targets leads to functional pleiot-
ropy as the synthesis of acute-phase proteins in the liver like
CRP; the decreased production of albumin; the differentiation
of B cells into plasma cells; and hematopoiesis and other meta-
bolic and neurologic processes. The role of IL-6 in COVID-19 is
so well established that some authors demonstrated IL-6 inhi-
bition associated with clinically meaningful improvements in
outcomes for patients admitted with COVID-19; nevertheless,
long-term benefits of IL-6 inhibition, its effectiveness across
healthcare systems, and implications for differing standards of
care remained to be demonstrated [44].

Screening for the biomarkers associated to disease severity
in our cohort, we obtained in univariate model that CRP, a-1-
globulin and a-2-globulin were associated with COVID-19 symp-
tomatic status; whereas albumin and gamma-globulin protein
were associated with the COVID-19 asymptomatic. Thus not are
only CRP, a-1-globulin and a-2-globulin elevated in COVID-19
symptomatic, they are also independently associated to the
disease severity. Using a backward stepwise logistic regression
analysis, it appeared that in a model with CRP, albumin and
gamma-globulin protein, albumin and gamma-globulin protein
were associated with the COVID-19 asymptomatic status. So,
in presence of an increase of CRP level, a decrease of albumin
and y-globulin levels leads to a chance of having an asymptom-
atic status. In contrast with our results, several authors noticed
that low level of serum albumin is a predictor of vulnerability
to COVID-19 [45,46] and hypogammaglobulinemia associated
to a poor outcome in COVID-19 patients hospitalized in a non-
intensive care setting [47]. This contradiction may be justified
by the difference in sample sizes or by the location of study site.
Nonetheless, an investigation on a large sample size could tell
us whether this difference is relevant.

This study, although very informative, has some limitations.
Despite the fact that some data are quite similar to the litera-
ture, several discrepancies are noticed. A large sample size
could bring more insightful data.

Conclusion

This study provided evidence of the implication of inflam-
matory biomarkers in the physiopathology of COVID-19 in Togo.
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The disease is characterized by an upregulation of CRP, IL-6,
a-1 and a-2 globulins; and a low level of albumin. Moreover,
an elevation of IL-6 level leads to an increase of chance to have
COVID-19. These biomarkers may serve as for the presumption
diagnosis of COVID-19 disease.
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