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Abstract

Hyperglycemia or diabetic people has been suggested as a risk factor for developing severe illness from coronavirus
disease 2019 (COVID-19). The aim of our study was to detect the presence of glucose levels in blood samples of the
patients without known pre-existing diabetes collected in the post-pandemic period. Patients with severe COVID-19
pneumonia requiring hospitalization between January 2023 and December 2023 were not enrolled in this retrospective
observational study. This is a retrospective epidemiology study involving patients categorized into three groups
according to admission Blood Glucose (BG) levels: < 70 mg/dL; 77 - 90 mg/dL; > 99 mg/dL collected in 2023y according
to standard glycaemia targets. Throughout 2023y, a total of 13,246 blood samples were collected from 11,425 non-
diabetic patients vaccinated against Covid, which 10,478 male and 947 female. Furthermore, we detected that
nondiabetic patients with good glycemic control (86.77%). Moreover, we detected highest percentage of samples
collected from men (91,71%) and lowest percentage from women (8,28%). These data upon the references resulted as
hyperglycaemia were compared to COVID-19 vaccinated patients with normoglycemia blood glucose measures. So, our
study dataset was a backward-looking study which the glucose parameter listed in the electronic medical records could
be analyzed as focuses the predictor factor on vaccinated patients against SARS-CoV-2. We concluded that new insulin
therapy could be applied in future studies including diabetic patients vaccinated against COVID-19. It is also added that
comorbidities were not considered in the analysis of controlled glucose levels and/or considered within the normal
reference standard.
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1. Introduction

Coronavirus disease 2019 (COVID-19) is a pandemic illness which started in China in December 2019 and rapidly
spread across the world [1]. COVID-19 “cytokine storm” have been linked with higher levels of the proinflammatory
cytokines as tumor necrosis factor-a (TNF-a), interleukin (IL)-1f, and IL-6 and higher levels of IFN a, b, and | expressed
by Monocytes infected with CoV-2 [2]. SARS-CoV-2-Induced Metabolic Reprogramming of Monocytes Directly Affects T
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Cell Response and Lung Epithelial Cell Death [3]. Hyperglycaemia may contribute to development of cytokine storm by
promoting proinflammatory glycosylation [4].

Currently there is limited knowledge on medical comorbidities corelated glucose and COVID-19 so the main of this study
is to detect the presence of glucose levels in the post-pandemic period, since diabetes are among the main risk factors
for severe COVID-19 symptoms. The presence of Diabetes Mellitus (DM) has a significant impact on mortality rate in
COVID-19 patients [4,5]. Meta-analysis study had been performed on retrospective cohort study linked demographics
data prevalence of several comorbidity associated with hospitalized COVID-19 patients at China [5]. Previous reports
have demonstrated that hyperglycemia at admission was associated with poor outcomes in COVID-19 patients [6].
Novel Biotechnological Strategies and Genomic Variants had been studied using classical and next-generation vaccine
platforms to SARS-CoV-2 testing several populations included different comorbidities such as diabetes mellitus (DM) or
high glucose levels [7]. In addition, docking molecular had been applied for drug design and computational modeling in
SARS-Cov-2 virus infection [8].

2. Methodology

Patients with severe COVID-19 pneumonia requiring hospitalization between January 2023 and December 2023 were
not enrolled in this retrospective observational study. We obtained clinical and outcome data were obtained from
electronic medical records of the lab. The data set was divided into normal, low and high glucose blood collection groups.
Data regarding comorbidities found to be associated with COVID-19 were not including in our study. The clinical
manifestations of COVID-19 were not considered when self-reported by patients at the time of blood collection in the
clinical laboratory. Statically the T test was performed to the association between categorical variables and 95%
confidence interval were considered. The hexokinase enzymatic method is the reference method for determining blood
glucose in serum or plasma. Sample involves the separation of the fluid part (serum) from the formed elements (red
blood cells, leukocytes and other cells) and is carried out immediately, so that there is no consumption of this analyte.
Adenosine triphosphate promotes the phosphorylation of glucose in a reaction catalyzed by hexokinase (HK), according
to the following chemical reaction [9]:

HK

Glucose + ATP %  Glucose-6-phosphate + ADP
G-6-PDH

Glucose-6-Phosphate + ADP »  6-phosphoglucanato + NADH

Hexokinase is an enzyme that catalyzes the transfer of phosphate from ATP to glucose. The chemical reaction catalyzed
by the enzyme glucose 6-phosphate dehydrogenase (G-6-PDH) has high specificity for glucose 6 phosphate and
therefore other hexoses or phosphorylated pentose esters do not participate in the reaction [9].

3. Results

Throughout 2023y, a total of 13,246 blood samples were collected from 11,425 non-diabetic patients vaccinated against
Covid-19, which 10,478 male and 947 female. Of these samples, a small portion of 11 presented between > 70mg/gL;
the highest percentage was 9914 in the rate between 77 - 90 70 mg/gL and 1500 samples at the level above >90 mg/gL
(Figure 1).

Normal glucose values follow reference standards between 70- 99 mg/dL. All changed findings were confirmed by
recollected sample (1.821 new samples), as reference internal quality control. Therefore, lower values are suggestive
of hypoglycemia and higher values are indicative of pre-diabetes. In this study, only glucose was investigated as
predictor factor to comorbidity in vaccinated patients against SARS-CoV-2.

Furthermore, we detected that nondiabetic patients with good glycemic control (86.77%) and values within the
expected range had high percentage rates compared with those with poorer control or values above the expected range
13.12% (Table 1). The median blood glucose was 0,9 (<70 mg/dL) considering values below the expected range; 826
(77 - 90 mg/dL) considering values within the expected range and 125 (>99 mg/dL) considering values above the
expected range. So, analysis of means, standard deviation and coefficient of variation of all patients collected in the 2023
year can be found in the table 2 and showed in figure 2.
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Figure 1 Flowchart of the blood glucose population.

Table 1 Comparative analysis of percentage of values of blood glucose samples collected among months/year.

Months values below the | values within the | values above the | Patients
expected range expected range expected range
January 0 88.11% 11.88% 1.010
February 0 85.83% 14.16% 706
March 0.09% 82.24% 17.65% 1.042
April 0 87.41% 12.58% 874
May 0.09% 86.39% 13.51% 1.110
June 0.3% 86.2% 13.5% 1.000
July 0.10% 89.00% 10.89% 955
August 0 84.61% 15.38% 1.170
September 0.10% 88.65% 11.23% 961
October 0.27% 86.21% 13.51% 1.110
November 0.10% 87.81% 12.07% 911
December 0 91.49% 8.50% 576
Total 0.096% 86.77% 13.12% 11.425

Table 2 Analysis of means, standard deviation and coefficient of variation of all patients collected in the 2023 year.

Year | values below values within values above Patients Samples
expected range expected range expected range
2023 | 0.9166 +1.0836 | 826.1666 +138.7187 | 125+37.4918 | 952+170.8180 | 1.104 + 247.6408

(CV = 1.182136)

(CV =0.167906)

(CV = 0.299934)

(CV = 0.17943)

(CV = 0.2243)
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Moreover, we detected highest percentage of samples collected from men (91,71%) and lowest percentage from women
(8,28%) (Table 3). The mean and standard deviation for the female samples were 78.9166 + 24.3738 (CV = 0.30885),
and for male were 873.1666+156.9527 (Table 4). Blood Glucose samples collected among female and male investigated

Figure 2 Analysis of blood glucose levels collected in the 2023 y.

in the 2023 year were showed in figure 3.

Table 3 Percentage of glucose samples collected by gender among months/year.

Year

Female

Male

Patients

Samples

2023

78.9166 + 24.3738

873.1666+156.9527

952 +170.8180

1.104+247.6408

(CV = 0.308855)

(CV =0.179751)

(CV = 0.17943)

(CV =0.224312)

Table 4 Analysis of means, standard deviation and coefficient of variation of glucose pos pandemic period (2023 y)

Months Female Male Patients
January 7.52% 92.47% 1.010
February 10.05% 89.94% 706
March 12.47% 87.52% 1.042
April 7.89% 92.10% 874
May 6.93% 93.06% 1.110
June 10.9% 89.1% 1.000
July 8.79% 91.20% 955
August 7.26% 92.73% 1.170
September 8.42% 91.57% 961
October 6.93% 93.06% 1.110
November 6.25% 93.74% 911
December 5.38% 94.61% 576
Total 8.28% 91.71% 11.425
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Figure 3 Blood glucose samples collected among female, and male investigated in the 2023 y.

4., Discussion

It has been demonstrated that hyperglycemia in patients with COVID-19 is associated with a higher risk of mortality.
So, our study focused on the possibility of vaccinated patients against COVID-19 showed controlled glucose blood levels.
And the emergence and reemergence of viral diseases may be accompanied for the genomic and epidemiology
surveillance to mitigate any risk of propagation of the novel possible variant viral [10]. Concerning our results, glycemic
testing should be recommended since high glucose levels was associated in COVID-19 patients [6;7].

5. Conclusion

Our study dataset was a backward-looking study which the glucose parameter listed in the electronic medical records
could be analyzed as focuses the predictor factor on vaccinated patients against SARS-CoV-2. In this study population,
we concluded that new insulin therapy could be applied in future studies including diabetic patients vaccinated against
COVID-19. It is also added that comorbidities were not considered in the analysis of controlled glucose levels and/or
considered within the normal reference standard.
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