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Abstract:

Background: The severe acute respiratory syndrome-
coronavirus (SARS-CoV)-2 was the cause of the pandemic
known as coronavirus disease-19 (COVID-19). One of the main
metabolic diseases that contribute to death and morbidity
worldwide is diabetes. This study aims to evaluate the likelihood
of developing new-onset diabetes mellitus in COVID-19-infected
patients and its possible pathogenesis. Patients and Methods:
This cross-sectional study was conducted at Ashmoun Fever
Hospital and Menouf Fever Hospital on 100 patients with
confirmed COVID-19 admitted and managed in an inpatient
ward and isolated ICU department for 6 months started in
December 2020 to July 2021. Results: This study enrolled 100
patients with confirmed COVID-19. There was a highly
significant variance between severe to critical than in the mild to
moderate group about age, male gender, ICU admission, death,
CRP, d dimer, ferritin, FBG, and HbAlc as they were higher in
severe to critical than in mild to moderate. There was a high
statistically significant relation between FBG and Duration of
ICU, Ferritin, Smoking, Cholesterol, TG, HDL, LDL, HbA1C,
D-dimer, and severity of COVID-19. Conclusion:
Hyperglycemia was linked to poor outcomes in COVID-19 cases.
Baseline hyperglycemia levels were a major predictor for
mortality among cases admitted immediately to the ICU.
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Introduction

COVID-19 is a viral infection caused by
SARS-CoV-2, which increases mortality
worldwide. It was initially detected in
Wuhan, China, in December 2019 ™.

It began as an epidemic in China, but the
WHO finally designated it a global
pandemic. Worldwide, on June 29, 2020,
there were 10021401 verified instances of
COVID-19, with 499913 mortality
recorded by WHO ¥,

Following the onset of the SARS-CoV-2
epidemic, diabetes was identified as one of
the most prevalent comorbidities and a
probable driver for negative outcomes.
Diabetes mellitus (DM) was more
common among COVID-19 cases
hospitalized and transferred to the
intensive care unit (ICU) or died ©!.

A meta-analysis of research investigations
reporting case variables based on COVID-
19 severity in China indicated that diabetes
was associated with a 2-3 fold greater risk
of poor illness outcome. These results are
consistent with the previous investigations
on the unfavorable prognostic effects of
DM on other viral illnesses, such as
influenza .

It is uncertain whether diabetes increases
risk irrespective of factors such as
comorbidities and complications. Diabetic
cases may have had a poorer COVID-19
outcome owing to various organ
impairments caused by micro- and
macrovascular conditions .

New-onset  diabetes was  recorded
throughout COVID-19, however, its
influence on the condition's outcome has
not been examined [,

Newly identified diabetes is frequently
associated with occult organ impairment,
which reduces survival. Furthermore,
stress hyperglycemia has been observed
for decades to drive an increased
inflammatory response in critically ill
patients ).

ACE 2 receptor activation is found not
only in the lungs, but also in the
epithelium of the esophagus, colon and

ileum, and pancreas, cardiovascular and
renal organs ',

ACE 2 messenger RNA concentrations
have been determined to be greater in the
pancreas than in the lung. This reflects the
virus’s multi-organ tropism .

ACE 2 activity is detected in both the
pancreatic acinar partand the endocrine
part. The spike protein (S) contacts ACE 2,
the entry receptor 2!,

This study aims to evaluate the likelihood
of developing new-onset DM in COVID-
19-infected cases and its possible
pathogenesis.

Patients and Methods:

This cross-sectional study was conducted
at Ashmoun Fever Hospital and Menouf
Fever Hospital, involving 100 patients
with confirmed COVID-19 who were
admitted and managed in both inpatient
wards and isolated ICU departments over a
6-month period, from December 2020 to
July 2021. All study procedures adhered to
the regulations set by the Benha University
Ethical Committee, and informed consent
was obtained from all participants. Ethical
approval was granted by the Benha
Institutional Review Board (IRB) under
approval number {M.S.21.8.2021}. The
study was carried out under the
supervision of the Internal Medicine
Department.

The Inclusion Criteria were confirmed
cases with COVID-19 infection by PCR
(The three most often used criteria in
probable case descriptions were fever,
difficulty breathing, and proven contact
with a possible or confirmed case, patients
with various degrees of COVID-19
infection (mild, moderate, and severe). A
mild case is characterized as a
symptomatic condition with leucopenia or
lymphopenia and no radiological signs of
pneumonia. Moderate case
individual shows pneumonia signs on
radiography coupled with symptoms,
and/or leucopenia or lymphopenia. Sever
case RR > 30 per min, paO2/FiO2 ratio <
300, sa O2 < 92% at room air, chest



radiology showing more than 50% lesion
or progressive lesion within 24 to 48 hrs.
Critically ill if saO2 > 92 at room air, or
RR > 30 per min or paO2/FiO2 ratio < 200
despite O2 therapy, both male and female
genders, patients of various ages.
Exclusion Criteria; Patients known to be
diabetic, patients with impaired glucose
tolerance, patients with a history of
gestational diabetes, patients with a family
history of diabetes, stress-induced
diabetes, any other endocrine disorders
that cause secondary diabetes, patients
diagnosed with any form of pancreatic
disease, patients received medications that
raise blood sugar e.g., Steroids, thiazide
diuretics, beta-blockers, statins,
antipsychotics like clozapine.

All patients were subjected to:

Full history taking including Age, sex, the
current condition, its severity, any other
associated symptoms were recorded,
duration of disease, dialysis duration,
previous kidney disease, specific comorbid
conditions (e.9., hypertension,
cerebrovascular  conditions, chronic
obstructive pulmonary disease, cancer),
smoking, and medications. Thorough
clinical examination: Including vital signs
and anthropometric measures. Laboratory
investigations include CBC, PCR for
COVID-19 virus, Serum creatinine, Blood
urea, C-reactive protein, D-dimer, Ferritin,
Random blood sugar, FBS, PPBS, HbAlc,
serum C-peptide, CRP, lipid profile, Urea,
Creatinine, protein creatinine ratio, Liver
function test (Alanine transaminase, Serum
aspartate  transaminase, PT., PTT,,
albumin, bilirubin total and direct, GGT,
alkaline phosphatase).

Statistical analysis:

Table (1): Description of the whole sample
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The data was statistically analyzed using
the (IBM SPSS for Windows version 22.0,
Armonk, NY). Qualitative data were
presented in terms of numbers and
percentages. The chi-squared (X2) test was
utilized to compare qualitative data.
Student's t-test was employed to compare
quantitative data. Regression analysis is
used to classify markers based on their
importance in  discriminating  across
distinct patient groups. ANOVA test was
utilized to assess statistical significance
between three or more means. P-values
< 0.05 were significant.

Results:

The study included 100 cases infected with
COVID-19.

In Table 1 there was male predominance
as 82% were males and 18% were females.
The mean age was 64.43 years.

Table 2 shows the mean fasting glucose
was 105.62+ 4.46(mg/dl), the mean
HBALC was 6.38+£1.578%, the mean Post-
prandial  glucose was 186.78
69.96(mg/dl), the mean cholesterol was
201.20 £ 54.37 (mg/dl), the mean TGs was
197.18 + 63.87(mg/dl), the mean HDL was
50.32+ 3.67(mg/dl) and the mean LDL
was 134.37+ 10.76(mg/dl).

Table 3 shows the most common causes
of mortality among diabetic cases with
COVID-19 were old age, ICU admission,
comorbidity, elevated ICU duration, high
D-dimer and ferritin, high FBG, smokers,
low O2 saturation, SBP, DBP, high
HbAlc.

Table 4 shows there was a high
statistically significant relation between
FBG and Duration of ICU, Ferritin,
Smoking, Cholesterol, TG, HDL, LDL,
HbA1C, D-dimer, and Severity of
COVID-19.

Count %
Sex Female 18 18%
Male 82 82%
Median mean Standard deviation
age Total 68.57 64.43 5.78
Male 69.38 66.25 5.24
Female 64.24 63.13 4.26

3
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Table (2): lipid profiles and glucose metabolism among participants:

(N=100)
Fasting glucose (mg/dl) Mean + SD. 105.62+ 4.46
HBALC (%) Mean + SD. 6.38+1.578
Post-prandial glucose (mg/dl) Mean £ SD. 186.78 + 69.96
Cholesterol (mg/dl) Mean + SD. 201.20 + 54.37
TGs (mg/dl) Mean £ SD. 197.18 + 63.87
HDL (mg/dl) Mean + SD. 50.32+ 3.67
LDL (mg/dl) Mean + SD. 134.37+ 10.76
(N=100)
Diabetes male 52(52%)
female 8(8%0)
Impaired glucose tolerance male 30(30%)
female 10(10%0)

[1 N: Number of participants SD: Standard Deviation HbAlc: Glycated Hemoglobin

[1 HDL: High-Density Lipoprotein

LDL: Low-Density Lipoprotein [| TGs: Triglycerides

Table (3): Association between clinical data and all causes of mortality among diabetic cases

with COVID-19.

Univariate

p OR (95%C.I)
age 0.030° 1.032(1.005 — 1.058)
Male sex 0.863 1.04 (0.64-1.76)
Comorbidity 0.008" 1.146(1.076 — 1.563)
Temperature (° C) 0.273 0.646 (0.296-1.1412)
ICU admission 0.005* 2.40 (1.35-5.79)
Duration of ICU 0.040* 0.664(0.277-1.854)
HGB (gm/dl) 0.444 0.642 (0.36-1.52)
WABCs (103 /cm) 0.439 1.356(0.654-2.471)
Lymphocytes (10% /cm) 0.973 0.882 (0.675-1.402)
PLTs (10° /cm) 0.279 3.112 (0.389-24.3)
D-dimer(mg/L) 0.009* 1.283 (1.065-1.545)
Ferritin (mic/L) 0.031* 0.503(0.153-1.651)
Iron(mcg/dL) 0.733 21.081(0.142-84.742)
FBG mg/di 0.037* 2.485 (0.750-8.109)
Urea 0.833 1.250 (0.158-9.895)
Creatinine 0.395 0.719 (0.337-1.536)
Sodium 0.595 1.517 (0.356-7.051)
Potassium 0.085 4.234 (0.820-21853)
Magnesium 0.312 0.887 (0.702-1.120)
Phosphorous 0.330 0.644 (0.207-1.724)
Calcium 0.119 0.341 (0.008-1.318)
PTH 0.067 0.371 (0.130-1.071)
Albumin 0.882 0.973 (0.675-1.402)
Smoking 0.002* 1.001 (1.000-1.000)
02 saturation 0.046* 8.974 (1.039-77.508)
Systolic BP (mmHg) 0.042* 1.374 (0.775-2.465)
Diastolic BP (mmHQg) 0.027* 1.335 (0.735-2.366)

HbAlc

0.035* 0.897 (0.674-1.094)
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Table (4): Correlation between FBG mg/dl and different parameters in the studied group.

Parameter FBG mg/dI

R P
Age (years) 0.160 0.478
gender 0.10 0.712
Duration of ICU 0.820 0.004*
Ferritin (mic/L) 0.918 <0.001"
Smoking 0.241 <0.001"
SBP (mmHg) 0.251 0.432
DBP (mmHg) 0.242 0.062
Cholesterol mg/dl 0.995 <0.001"
TG 0.842 <0.001"
HDL 0.970 0.001*
LDL 0.999 0.001*
HbA1C 0.911 0.001*
FBG mg/dI 0.745 0.003*
Post-prandial glucose 0.756 0.002*
D-dimer(mg/L) 0.723 0.000*
Severity of covid 0.838 0.015*
02 saturation 0.333 0.152

FBG: Fasting Blood Glucose R: Correlation coefficient P: P-value (statistical significance) ICU: Intensive Care Unit SBP:

Systolic Blood Pressure DBP: Diastolic Blood Pressure

TG: Triglycerides HDL: High-Density Lipoprotein LDL: Low-Density Lipoprotein
HbAlc: Glycated Hemoglobin D-dimer: A fibrin degradation product indicating clot formation and breakdown O:

saturation: Oxygen saturation

Discussion:

COVID-19 survivors number hundreds of
millions, with some claiming partial
recovery months after the initial illness, a
phenomenon known as protracted COVID.
Cases with extended COVID-19 have
several comorbidities %,

Although the overwhelming evidence that
DMis related to worse COVID-19
consequences, there is a scarcity of data on
inpatient glycemic management among
cases with DM and acute hyperglycemia
hospitalized with COVID-19. A direct
relationship with healthcare results has not
been shown ™. Previous research has
indicated that hyperglycemia on admission
to the hospital is predictive of
mortality and other serious complications
of COVID-19, but whether the treatment
that improves glycemia could enhance
outcomes has not been investigated by
rigorous analysis of postadmission
glycemia 1.

The mean aim of the current study was to
assess the likelihood of developing new-
onset DM in COVID-19-infected cases
and its possible pathogenesis. There was

male predominance as 82% were males
and 18% were females and that coincides
with 2 as there were 94.1% of the cases
were males. Also, ™! showed that most
cases were male. Also, in the study done
by [ they found that 88.08% of their
studied cases were males. This was 7]
stated that males are more susceptible to
being diagnosed with COVID-19,
particularly beyond the age of 50. The
increased incidence in men may be due to
higher levels of smoking and drinking
among men compared to women.
Regarding HbAlc, the mean HBA1C was
6.38+1.578 and that was near to the results
in the study done by ™® the mean HBA1C
was 5.79+0.67. Also, in the study done by
(18] the mean HBA1C was 5.53+0.35.
According to the mean duration of ICU
admission in the present study, it was 9.33
+ 1.46 days while in the study done by %
It was 6.2+ 3.7 days. In another study by
91 who investigated 7337 COVID-19
cases with and without T2DM, and found
that those with T2DM needed additional
treatments during their hospital stay than
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those without DM. It was demonstrated
that those with worse blood glucose
management had an overall higher death
risk than those who had improved
management of glucose.

In our study, there was a highly substantial
variance between both groups in the
severity of COVID-19 as higher CRP was
found in severe to critical which disagrees
with 2% who found no remarkable
variance between the two groups for
severe s?/mptoms at admission and CRP.
Also, ! stated that Plasma levels have a
positive relationship with COVID-
19 severity, and larger levels of CRP were
associated with a longer inpatient stay.
In line with the present results,
employed US VA data to demonstrate that
SARS-CoV-2 was linked with greater risks
of onset DM among males but not for
females.

There was a highly statistically significant
difference between severe to critical than
in the mild to moderate group concerning
FBG and that coincides with ) employed
VA data to discover that COVID-19 was
connected with an elevated risk of T2DM,
which was linked with the severity of the
disease. In disagreement, **! demonstrated
that cases with a COVID-19 diagnosis had
a considerably greater probability of
getting new-onset T1DM compared to
those without.

As regards sex, there was a non-significant
association between male sex and
mortality even though 75% of the dead
cases were males in line with 2% who
found that while there were no significant
variances in COVID-19 rates by gender,
men had a 20% greater risk of mortality
once identified.

In the present report, there was a highly
remarkable variance between died than in
the survived group as regards duration of
ICU and that coincides with 2" 28 \who
stated that Improper glucose management
predicts a rise in the requirement for drugs,
hospitalizations, and mortality.

In the present study, there was a highly
statistically significant variance between

[22]

the dead in surviving group as regards
FBG, and that coincides with ™ who
reported that mortality was highest in the
patients with high FBG. A multicenter
retrospective study from China by 7]
observed that high fasting glucose levels
(>7.0mmol/l (>126mg/dl)) upon admission
were an independent predictor of higher
mortality in COVID-19 cases who did not
have DM.

There was a highly significant variance
between severe to critical than in the mild
to moderate group concerning FBG and
that coincides with 2 who showed that
cases with DM had more risk of having
severe COVID-19 and elevated mortality.
Also, ™! revealed that a multi-institutional
research network found that severe
COVID-19 was linked to a higher risk of
new-onset T2D than influenza.

Conclusion:

We conclude that COVID-19 cases with
DM and/or unmanaged hyperglycemia
spent more time in the ICU and died at a
greater rate than those without DM or high
blood sugar levels. Hyperglycemia was
linked to worse outcomes in COVID-19
cases. Admission hyperglycemia levels
were a major predictor of mortality among
cases admitted immediately to the ICU.
Severe hyperglycemia after admission was
a significant predictor of mortality among
ICU cases.
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