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Abstract

Background: Age, hypertension, diabetes mellitus, obesity, cardiovascular illnesses, chronic obstructive pulmonary
disease, and cancer are all associated with a higher risk of death from Coronavirus disease-19 (COVID-19). Patients with
hyperglycemia on the COVID-19 have severe clinical issues, a higher rate of ICU admissions, mechanical ventilation, and
a marked increase in inflammatory markers. The goal of therapeutic approaches should be to make it easier for patients to
access the healthcare system. To lower the risk of problems and relieve the strain on healthcare systems, blood glucose
control and comorbidities must be personalised. Studying the severity of COVID 19 infection in diabetic patients and
serious outcomes, such as ICU admission and invasive ventilation, along with mortality rates, is the goal of this work.

Diabetes is one of the most prevalent diseases.
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1. Introduction

Single-stranded  RNA  viruses, such as
coronaviruses [CoVs], infect both humans and animals.
As a cause of acute upper respiratory infection (URI), the
human coronaviruses (HCVs) were discovered in 1962.
HCoVs have been linked to severe RTIs in the upper and
lower respiratory tracts increasingly often in recent
years. Patients with impaired immune systems and
elderly people have been shown to be more susceptible
to pneumonia. [1]

During the last two decades, two very deadly
human coronaviruses have been found, namely SARS-
CoV and MERS-CoV, which arose in various parts of
the globe [2].

In Wuhan, China, on December 31, 2019, a novel
coronavirus strain was discovered and dubbed SARS-
Cov-2 by the International Committee on Taxonomy of
Viruses [ICTV] from patients with pneumonia of
unknown origin.

SARS-CoV-2 was shown to be a beta-coronavirus,
which is one of the four types of coronaviruses. [4]

Insulin deficiency, insulin action deficiency, or
both may cause hyperglycemia in people with diabetes
mellitus. [5]

Diabetes-related long-term damage, immune
system malfunction, and organ failure, particularly in the
eyes, kidneys, nerves, heart, and blood vessels, are all
linked to high blood sugar levels [5].

COVID-19 patients are more likely to have diabetes
mellitus [DM], which has been linked to catastrophic
consequences, such as ICU hospitalisation, invasive
ventilation and mortality as a result of persistent
inflammation and an inadequate immune response [6,7].

Patients with better-controlled blood glucose had a
considerably lower risk of all-cause death and harmful
sequelae than those with poorly-controlled blood glucose

[8].
Diabetic patients with COVID 19 infection will be
studied to see how severe the clinical manifestations of

COVID 19 infection are, with an emphasis on ICU
admission and invasive ventilation as well as death rates.
1.1. Covid 19 Infections

Wauhan, China, was hit hard in December 2019 by a
rash of severe, unusual respiratory diseases. SARS-CoV-
2, a novel coronavirus from the Coronaviridae family,
was immediately recognised as the causative agent of
these unusual infections and given the name "SARS-
CoVv-2."

In 2002-2003, the SARS coronavirus [SARS-CoV]
was shown to be remarkably related to this virus. [9,10]

It was believed that the epidemic began as a result
of a zoonotic transmission from seafood markets in
Wuhan, China, which the WHO dubbed coronavirus
disease 2019, or simply COVID-19. Cases of the illness
have been documented in over 200 countries worldwide,
with the spread being attributed to human-to-human
transmission. 11 and 12

WHO classified COVID-19 a pandemic on March
11, 2020, after it was declared a public health emergency
on January 30, 2020 by the World Health Organization
(WHO). An epidemic of severe pneumonia that began in
China has already spread throughout the globe thanks to
SARS-CoV-2. [13]

As the virions' spikes range in size from 9 nm to 12
nm, the SARS-CoV-2 has a solar corona-like look with
its 60-140 nm diameter and prominent spikes. [14]

1.2. Clinical Presentation

When it comes to COVID-19, the average duration
from exposure to beginning of symptoms is roughly five
days [2-7]. Within 11 days of infection, 97.5 percent of
those who develop symptoms will do so. [15]

7 [3-9] days is the median [interquartile range] time
from the beginning of symptoms to the time of
hospitalisation. Hospitalized patients range in age from
47 to 73, with a male predominance of around 60 percent
in most cohorts. [16]

Most COVID-19 patients at the hospital are
between the ages of 74 and 86.
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It is important to note that COVID-19 has a wide
range of symptoms.

In a study of 44 672 COVID-19 patients in China,
81 percent had mild manifestations, 14 percent had
severe manifestations, and 5 percent had critical
manifestations [defined by respiratory failure, septic
shock, and/or multiple organ dysfunction]. [17,18]

Despite the fact that only 25 percent of infected
patients have comorbidities, 60 percent to 90 percent of
infected patients who are hospitalised have
comorbidities. Hypertension, diabetes, cardiovascular
disease, chronic lung illness, chronic renal disease,
malignancy, and chronic liver disease are among the
most prevalent comorbidities among hospitalised
patients. Approximately 48 percent to 57 percent of
hospitalised patients have these conditions. 19 and 20

It is estimated that up to 90% of hospitalised
patients have fever, dry cough (60-86%), shortness of
breath (53-58%), exhaustion (38%), nausea/vomiting or
diarrhoea (15%), and myalgia (45%) as their most
prevalent symptoms. [21]

Non-classical symptoms, such as isolated
gastrointestinal issues, may also be seen in patients. [22]

1.3. Relation Between Diabetes And Covid 19
Infection

Diabetes mellitus [DM] is one of the most common

comorbidities in COVID-19 patients, and it is linked to
catastrophic outcomes such as ICU admission, invasive
ventilation, and mortality. [23, 24]
Diabetes was shown to be prevalent in 9.7% of COVID-
19 patients in a metaanalysis of 1,527 individuals , with
the incidence of diabetes in severe cases being roughly
double that of non-severe cases .[25]

According to early analysis of a small cohort in
Wauhan [26] , In the intensive care unit [ICU] , diabetes
accounted for about 20% of admissions. More recent
data from Italy revealed that diabetes was present in
more than two-thirds of those who died from COVID-19.
[27]

so To investigate the association between diabetes,
secondary hyperglycemia, and COVID-19, a single-
center retrospective analysis of confirmed COVID-19
cases with a total of 80 patients is conducted , together
with the possible responding mechanisms.

Grouping of the 80 cases Based on their blood glucose
levels, the patients were assigned into 3 groups :

1.The euglycemia group :

There were 44 patients in total , 21 males and 23
females , all without a history of diabetes and ranging in
age from 27 to 52 years old .

2.The secondary hyperglycemia group:

There were 22 patients , 17 males and 5 females , who
satisfied the criteria of having no previous history of
diabetes , a haemoglobin Alc [HbAlc] of less than 6.5
percent , random blood glucose >11.1 mmol/L during
hospitalization, and normal blood glucose after discharge
. Their ages ranged from 40 to 70 years old

3.The diabetes group:

consisted of 14 patients , [10] males and [4] females , all
of whom had type 2 diabetes mellitus [T2DM] . They
were treated with oral antidiabetics or insulin before
being admitted to the hospital , and their ages ranged
from 43 to 67.

The median age of the 80 COVID-19 hospitalized
patients was 47 years old , and 68 [85%] of them had
fever symptoms , while 30 [37.5%] had fatigue
symptoms. The other two most common symptoms were
cough [56.25%] and chest tightness [33.75%] ,while
diarrhoea [11.39%] and dyspnea [10%] were relatively
rare.

When compared to the other two groups, the
diabetic group had a larger proportion of serious cases
[57.14 percent]. Meanwhile, the diabetic group's average
age was higher than the other two groups .

from France for 1277 patients aged 18 and above
who had a COVID-19 RNA confirmatory
nasopharyngeal swab and were hospitalized at our
hospital between March 9 , 2020, and June 27, 2020, in
order to detect :

(1) the effect of type-2 diabetes on outcomes in

COVID-19 patients
(2) the impact of prediabetes on outcomes in COVID-19

patients [28]

It divide the patients into 3 groups :
Diabetic group

HbAlc lab results from the previous year until the
day of admission . If the patient has more than one
HbAlc test measurement , the most recent one should be
considered for the study.

According to the American Diabetes Association ,
HbAlc levels of less than 6.5 percent were deemed
diagnostic of type 2 diabetes
Prediabetes Group

Patients admitted to the hospital with COVID-19
and a HbAlc lab value of 5.7 to 6.4 at admission or
within the previous year, whichever came first, were
designated as "prediabetes group."

Control [Euglycemic Nondiabetic] Group

The [control , non-diabetic or euglycemic] group"
included patients hospitalised with COVID-19 and a
HbAlc lab result of less than 5.7 at admission or within
the previous year, whichever was more recent, and no
mention of type-2 diabetes in their medical history .

e total of 1277 patients admitted with COVID-19
during the study period

e 434 patients excluded due to lack of HbAlc and no
mention of type-2 diabetes

e Type-2 diabetesgroup [n=626]

o Prediabetes group [n=110]

e Controls [ nondiabetic , euglycemic ] group [
n=107]

By comparing the 3groups for previous comorbidity
and mortality rate and need to mechanical ventilation

We can deduce from the foregoing facts that
diabetic patients have a higher death rate , require
mechanical ventilation , and have more severe symptoms
than non diabetic patients . [29]
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Involved 288 laboratory-confirmed patients
hospitalized between January 15, 2020, and March 10,
2020, in this study, including 24 patients with DM.
Clinical Features and Risk Factors of ICU Admission for
COVID-19 Patients with Diabetes . Clinical features ,
signs and symptoms , concomitant disorders , chest
computed tomography [CT] and laboratory examination
results , as well as the patient's therapy and outcomes ,
are all collected from clinical electronic records . [30]

Severe cases were characterized as those who met
one or more of the following criteria , according to the
Chinese diagnosis and treatment guideline for COVID-
19

1)respiratory rate greater than 30 per minute
2)oxygen saturation greater than 93 percent
3)PaO2/FiO2 greater than 300 mmHg Patients with
severe hypoxemia or multiple organ dysfunctions
who require high-flow nasal intubation or higher
amounts of oxygen support are admitted to the ICU.
The World Health Organization diagnostic criteria
for diabetes were
1)fasting plasma glucose 7:0 mmol/L [126 mg/dL]
2)2 hours plasma glucose 11:1 mmol/L [200 mg/dL] .
Relation Of Covid 19 With Diabetic Complication As
DKA

The levels of biomarkers associated with
inflammation are greater in diabetics than in non-
diabetics. [252] Preexisting type 2 diabetics who had
poor glycemic control in the Zhu et al study of 952
COVID-19 patients had a greater risk of mortality, more
medical interventions, and multiple organ damage when
compared to those who had better control. Diagnosis of
diabetic ketoacidosis (DKA) increased significantly over
the COVID-19 period in 2020. [31] [32]

COVID-19 patients who had DKA on admission or
developed during their hospital stay had a 50% mortality
risk in a New York study. In the event of a COVID-19
pandemic, health care providers should concentrate on
ensuring that diabetes patients have proper glycemic
control. [33] [34]

In diabetic individuals with COVID-19, the
pathogenic mechanism that causes acute metabolic issues
(DKA and HHNK) is unclear at this moment. A
functional receptor for SARS-CoV-2 may be found in
the many organs that contain the Angiotensin converting
enzyme 2 [ACE2] (myocardial cells, adipose cells,
proximal tubule cells of the kidney, endocrine tissues of
the pancreas, the stomach, bladder urothelial cells, ileum
epithelial cells). The numbers 35 and 36 indicate that

Acute hyperglycemia might be the result of
pancreatic tissue damage caused by SARS-CoV-2. By
reporting three instances of newly diagnosed diabetes
and DKA in patients with COVID-19, Suwanwongse and
colleagues hypothesise that COVID-19 exacerbates
existing diabetes by increasing the metabolic
complications of the disease. [37]

Prediabetic Status and Covid 19

Blood glucose levels in pre-diabetes are greater than
usual, but not high enough to qualify as type 2 diabetes.
The pre-diabetic condition is caused by glycemic
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dysregulation, which is brought on by reduced insulin
sensitivity and decreased pancreatic beta-cell activity.
Chronic microvascular and macrovascular disorders are
connected to impaired glucose control and result in
moderate hyperglycemia. 39 and 38]

For lengthy periods of time, the body may sustain
this intermediate hyperglycemic state by stimulating
pancreatic beta cells to produce more insulin and slowing
insulin clearance from the liver. [40]

A more severe form of hyperglycemia and,
ultimately, type 2 diabetes may emerge when these
coping mechanisms are worn out. Covid-19 directly
damages beta cells in the pancreas, which produce
insulin. [41]

The COVID-19 infection has a cytopathogenic
impact, causing damage to several organs, including the
islets of Langerhans, as a result of the infection. The
findings were explained by the enhanced expression of
angiotensin converting enzyme 2 receptors in the islets
of Langerhans. Patients with pre-diabetes are more
susceptible to insulin resistance, which may lead to
hyperglycemia and a worsening of their disease. Diabetic
Mellitus (DMT)

One of the most prevalent symptoms of a wide range
of disorders, including hyperglycemia, is diabetes
mellitus [DM]. Hyperglycemia is caused by a deficiency
in insulin production, insulin action, or a combination of
the two. [43]

Long-term organ damage, malfunction, and failure
in diabetics has been linked to long-term hyperglycemia,
notably in the eyes, kidneys, nerves and heart, known as
micro and macro vascular problems. Glycation of tissue
proteins, known as glycation end products, has been
linked to these consequences, as well as increased
activity of the polyol pathway and additional pathways
yet to be discovered. [44]

There are several ways to categorise diabetes
mellitus.

The first classification of diabetes was released in
1979 by the National Diabetes Data Group (NDDG).
According to the World Health Organization [WHO], it
was approved and revised in 1985. [45]

This NDDG classification of DM was based on the
pharmacologic therapy applied and divided in two major
groups :

= |nsulin-dependent diabetes mellitus [IDDM]
= non-insulin-dependent diabetes mellitus

[NIDDM]

This categorization has various flaws, but the most
significant is that several individuals with NIDDM
required insulin to control their condition, causing them
to be misclassified as either IDDM or insulin-requiring
NIDDM.

The current diabetes classification is based on the
disease's pathophysiology rather than its therapy.
= Type | Diabetes
v Immune Mediated
v Idiopathic
= Type 2 Diabetes
= Other Types
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v’ Genetic Defects of B Cell Function [MODY]

v Genetic Defects in Insulin Action

v Endocrinopathies

v Diseases of exocrine pancreas

v'Drug or chemical induced

v Infections

v Other genetic syndromes [Down, Turner, other]
Gestational Diabetes [46]
Complications of Diabetes Mellitus

Increased vascular issues, which contribute to
patient morbidity and death, are connected with diabetes.

Complications with the cardiovascular system.

Two to four times the risk of stroke
[cerebrovascular] and coronary heart disease [CHD] may
be attributed to the presence of macrovascular disorders
in the circulatory system, which impact the circulatory
system's major arteries. [47]

The migration of leukocytes to the site of arterial
damage causes these macrovascular consequences,
which are basically accelerated types of atherosclerosis.
[48]

Complications of the Microcirculation

Diabetes neuropathy, nephropathy, and retinopathy
are all manifestations of diabetic microvascular
problems, which include damage to the tiny blood
vessels.

Diabetic neuropathic

Patients with diabetes are more likely to develop
long-term problems such as diabetic neuropathy, which
affects around 60% of patients.

Swelling, loss of feeling, discomfort, and weakness
are among symptoms that may lead to amputation. [49]

nephropathy caused by diabetes

Chronic kidney disease (CKD) is the major cause
of kidney transplantation in the developed world because
of diabetic nephropathy. The indicators of nephropathy
include albumin in the urine and an increase in
glomerular blood pressure.

In the absence of adequate treatment, the disease
persists, resulting in the loss of protein in the urine and a
decline in renal function. This leads to end-stage renal
disease and kidney failure. Clinical evidence shows that
20% to 30% of individuals with Type 1 Diabetes and
30% to 40% of those with Type 2 Diabetes develop
ESRD, according to the data. [50]

Retinopathy in diabetics

One of the primary causes of blindness and visual
impairment is diabetic retinopathy, caused by the loss of
retinal blood vessels. Appropriate and more prompt
therapy may reduce or avoid diabetic retinopathy. [51]
Diseases of the Mouth and Feet

Diabetes may have a harmful influence on the
whole body because of its effect on the immune system.
Protection against external pathogens such as viruses,
bacteria, fungus and protozoa invasions. [52]

When it comes to infections, the most frequent is
periodontal disease, which may lead to tooth decay if it
isn't addressed properly.[53]

Deficiency of the Immune System and a High
Predisposition to Disease

As the insulin-producing B cells in the islet of
Langerhans are eventually destructed, insulin synthesis
ends as a consequence of the condition.

Autoimmunity is a multifactorial condition that is
influenced by both genetics and the external
environment. Recently discovered T cells in the immune
system have a significant role in TIDM autoimmunity,
showing that the immune system's band T cells play an
important role in the disease. Diabetes mellitus [DM]
patients are more susceptible to infection [54]. Several of
these infections may lead to more severe consequences
in diabetics than in non-diabetics. Ketoacidosis-infected
individuals had a mortality rate of 43%. [55]

A prospective analysis of 101293 adult hospitalised
patients found 1640 cases of bacteremia. In a study of
1000 hospitalised patients, two-thirds of the bacteremia
was found in people with diabetes, compared to one-
third in those without diabetes. [56]

This raises the issue of which pathogenic pathways
are to blame for the increased infection incidence in
diabetics. For example, the presence of micro and
macroangiopathy or neuropathy in this group of
diabetics, as well as the large number of pharmaceutical
therapies they are taking, might all be contributing
factors. [57]

There are two kinds of immune systems: innate and
adaptive-humoral or cellular. There is no difference
between patients with diabetes and non-diabetic controls
when it comes to humoral adaptive immunity, as
measured by the quantities of blood antibodies against
pneumococcal vaccination. [58]

Humoral Immune Deficiencies Caused by Genetic
Defects Anti-Invasion Immunity Complements

Study participants with type 1 diabetes exhibited a
lower-than-normal C4 content in their blood in 22 of the
86 individuals studied (26%). There was no evidence
that low C4 levels were caused by a lack of
consumption. Although identical twins had a C4
concentration below normal, the genes coding for this
enzyme are linked to DR3, which is expressed in 95% of
Caucasian diabetes patients, compared to just 40% of the
general population. According to the authors, a lack of
C4 may be inherited. Although C4deficiency has been
linked to an increased risk of infection in diabetics, it is
not clear if this is the case in healthy people as well. [61]

Cytokines Investigations using whole blood,
peripheral blood mononuclear cells [PBMCs], and
isolated monocytes from diabetes patients must be
separated into studies with and without stimulation.

TNF-K, IL-6, and [IL-8 concentrations in
individuals with type 1 and 2 diabetes have been
investigated without stimulation..

Diabetes patients had higher levels of TNF-K, IL-6,
and IL-8 than non-diabetic controls. [62] [63] [64]

In one investigation, the IL-1 secretion by PBMCs
in response to lipopolysaccharide [LPS] was reduced in
diabetes [type 1 and 2] PBMCs, whereas the TNF-K
response was the same as that of control cells in diabetic
[type 1 and 2] PBMC:s.
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Another research indicated that DM type 1 patients'
monocytes generated lower levels of IL-1 and IL-6 in
comparison to healthy individuals. There was a clear
indication that the reduced output in diabetes cells
following stimulation with LPS was due to a genetic
defect. [65] Studying the excretion of cytokines by
nondiabetic individuals' peripheral blood mononuclear
cells (PBMCs) at varying glucose concentrations
According to one piece of research TNF-K and IL-6
were raised in nondiabetic monocytes exposed to varying
glucose concentrations without being activated. [67]

Immunity innate to the cells

PMNs\sChemotaxis

Type 1 and type 2 diabetes patients’ PMNs had
significantly reduced chemotaxis than did healthy
controls. 68 and 69
Adherence

The adhesion of diabetic PMNs in vitro without
stimulation has been reported in a variety of methods,
with varying degrees of agreement. Despite this, there
were no differences in PMNs between diabetic and
nondiabetic patients after stimulation.

There was no correlation between adherence and
blood glucose or haemoglobin Alc levels. [70]

After the hyperglycemia was reversed, only a small
fraction of DM type 1 and DM type 2 patients with
untreated hyperglycemia had an increase in the reduced
adhesion of PMNs to nylon fibre columns. [71]
Phagocytosis

Diabetic patients'’ PMNs demonstrated a lower
phagocytosis capability compared to that of healthy
individuals. HbAlc levels were lower in individuals with
normal phagocytosis than in those with impaired
phagocytosis [better regulation]. [72]

The killing ability of diabetes PMNs is lower than
that of non-diabetic PMNSs. It was shown that diabetic
PMNSs had a decreased ability to destroy Staphylococcus
aureus in all studies including this pathogen.
Macrophages / Monocytes

The phagocytosis ability of diabetes monocytes was
not significantly affected by plasma from healthy
controls, despite the poor chemotaxis and phagocytosis
of diabetic monocytes.

A Dendritic Cells [Dcs]

These cells, called dendritic cells (DCs), function as
bridges between the body's innate and adaptive immune
systems by conveying antigens to the immune system.
[74]

Type 1 and type 2 diabetes both have lower DC
counts, according to some research. [75]

T2DM patients with poor metabolic control
exhibited a lower number of myeloid and plasmacytoid
DCs compared to healthy controls. The risk of
opportunistic infections increases as a consequence. [76]

Reduced DC counts were less obvious but still
significant in the case of good glycemic control,
particularly for myeloid DC1 [mDC1] cells, showing that
diabetic women with poor glycemic control [HbAlc >7
percent] have fewer circulating plasmacytoid DCs
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[pDCs] than diabetic women with good glycemic control
[HbAlc 7 percent] or healthy women. [77]

Hyperglycemic medium and hyperglycemic sera
from T2DM patients have been shown to inhibit
monocyte growth and activation in vitro. NK cells

A kind of innate lymphocyte, known as NK cells, is
capable of identifying and destroying virus-infected and
tumor-infected cells. T2DM contains an increased
number of NK cells, however the vast majority of these
cells are damaged.

It is possible that the increased glucose transporter
type 4 [GLUT4] in diabetic NK cells increases the risk of
colon cancer in diabetics. [79]

The activating receptors NKG2D and NKp46 were
discovered to be reduced in T2DM patients' NK cells, as
well as their ability to degranulate. As HbAlc levels rise,
NKG2D expression falls, indicating that chronic
hyperglycemia is responsible for NK cell dysfunction.

Hyperglycemia also causes NK cells to die by
increasing the expression of genes involved in the
unfolded protein response (UPR). Cells of the Lymph
Node [llcs]

Compared to healthy individuals, diabetes patients
have an increased amount of ILC1s in their blood and fat
tissue.

There is a correlation between the frequency of
circulating ILC1s and a number of blood tests, including
fasting plasma glucose, haemoglobin Alc, the
homeostasis model assessment of insulin resistance
(HOMAIR), serum free fatty acids (FFAs), and the
adipose tissue insulin resistance index. [81]

Patients with high levels of ILC1 have a greater
chance of developing type 2 diabetes (T2DM). [82]

In obese individuals, ILC1s present in adipose
tissue are thought to be responsible for the development
of tissue fibrosis and diabetes via the production of
interferon-y. [83]

Patients with diabetic kidney disease had
significantly increased amounts of ILC2s, as well as IL-
4, IL-5, and 1L-13 blood cytokine levels, which are all
associated with disease severity. [84]

Anti-Adaptive Immunity B Cells.

The non-enzymatic glycation process results in
covalent sugar adducts with various proteins when blood
glucose levels are elevated. Immunoglobulins [Igs] may
be affected in a number of ways, including changes in
their structure and function. In diabetics, Igs have a
greater molecular mass than in healthy individuals.

As a consequence, in people with this condition,
vaccinations that stimulate humoral immunity may be
less effective. Diabetes patients who are immunised with
influenza [flu] vaccinations have normal or even greater
levels of flu-specific antibodies compared to healthy
persons, according to studies. Defective glycated
antibodies, on the other hand, are less effective in
neutralising viruses, increasing infection risk. [87]

More than a few studies have shown that T2DM
patients' T-cell functions are impaired. T helper and
cytotoxic T-cell activation was greater in obese diabetics
compared to nonobese diabetics [88]. [89]
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Despite this, PBMCs from obese diabetes
individuals generated lower amounts of IL-2, IL-6, and
TNF- when stimulated with phytohemagglutinin [PHA].
[90].

Diabetes patients had reduced pathogen-specific
memory T-helper responses and fewer CD4+ T cells in
response to stimulation with Streptococcus pneumonia.
Increased susceptibility to infection and a higher
incidence of infectious diseases in T2DM patients may
be linked to a reduction in mitochondrial DNA activity.
[92]

People with COVID-19 are more likely to have
diabetes than the general population. When infected with
SARS-CoV-2, diabetics are more likely to be admitted to
the hospital, have more severe pneumonia, and die
earlier than non-diabetics. Innate and humoral immunity
can be compromised by long-term  chronic
hyperglycemia. As a result, the development of acute
respiratory distress syndrome is more likely to occur in
people with diabetes because of the low-grade chronic
inflammatory condition. Pancreatic damage caused by
SARS-CoV-2 might aggravate hyperglycemia and
potentially lead to diabetes in previously healthy
individuals.

References:

[1] N. C Mzimela,., P. S Ngubane,., & A.Khathi,. The
changes in immune cell concentration during the
progression of pre-diabetes to type 2 diabetes in a
high-fat high-carbohydrate diet-induced pre-diabetic
rat model. Autoimmunity.vol.52[1],pp,. 27-36,2019.

[2] K Yuki, M Fujiogi, S.Koutsogiannaki COVID-19
pathophysiology: a review [published
online ahead of print, 2020 Apr 20]. Clin
Immunol.vol. 215,pp.108427,2020.

[3] TG. Ksiazek, D. Erdman, CS. Goldsmith, et al.
Group A novel coronavirus associated with severe
acute  respiratory  syndrome. N Engl J
Med.vol.348,pp.1953-66,2003.

[4] Q.Li, X.Guan, P.Wu, X.Wang, L.Zhou, Y.Tong,
R.Ren, K. Leung, E.Lau, J. Y.Wong, X.Xing,
N.Xiang, Y.Wu, C.Li, Q.Chen, D.Li, T.Liu, J.Zhao,
M.Liu, W.Tu, ZFeng, Early Transmission
Dynamics in Wuhan, China, of Novel Coronavirus-
Infected Pneumonia. The New England journal of
medicine.vol. 382[13],pp. 1199-1207,2020.

[5] M.Cascella, M. Rajnik, A.Cuomo, S. C.Dulebohn, &
Di Napoli, R. StatPearls. Treasure Island [FL]:
StatPearls Publishing,2020.

[6] Y.He, JWang, F.Li, , & Y.Shi, Main clinical
features of COVID-19 and potential prognostic and
therapeutic value of the microbiota in SARS-CoV-2
infections. Frontiers in Microbiology.vol.
1302,2020

[7] C. S .Goldsmith, K. M.Tatti, T. G.Ksiazek, P.
E.Rollin, J. A Comer, W. W Lee, P. A Rota,
B.Bankamp, , W. JBelliniji & S. R. Zaki,
Ultrastructural characterization of SARS
coronavirus. Emerging infectious
diseases.vol.10[2],pp. 320-326,2004.

[8] M.Hoffmann, H. Kleine-Weber, S.Schroeder,
N.Krger, T.Herrler, S.Erichsen, , T. S.Schiergens, ,
G. Herrler, N. H. Wu, A.Nitsche, M. A., Miiller,
C.Drosten, & S.Péhlmann. SARS-CoV-2 Cell Entry
Depends on ACE2 and TMPRSS2 and Is Blocked
by a Clinically Proven Protease
Inhibitor. Cell.vol. 181[2],pp. 271-280, 2020.

[9] W.Sungnak, N.Huang, C.Bécavin, M.Berg,
R.Queen, Litvinukova, M., Talavera-Lépez, C.,
H.Maatz, , D.Reichart, , F.Sampaziotis, K. B
Worlock, M.Yoshida, J. L.Barnes, and HCA Lung
Biological Network [2020]. SARS-CoV-2 entry
factors are highly expressed in nasal epithelial cells
together with innate immune genes. Nature
medicine, vol.26[5], pp.681-687.

[10]1 X Zou, K Chen, Z J.ou, P. Han, J. Hao, and Z.Han,
Single-cell RNA-seq data analysis on the receptor
ACE2 expression reveals the potential risk of
different human organs vulnerable to 2019-nCoV
infection. Frontiers of medicine, vol.14[2],pp. 185—
192,2020.

[11]G.Mancia, , F.Rea, M.Ludergnani, G.Apolone, G.
Corrao, Renin-Angiotensin-Aldosterone  System
Blockers and the Risk of Covid-19. The New
England journal of medicine, vol.382[25], ,pp.2431—
2440,2020.

[12]E. L.Foshgl, J. H.Butt, L.@stergaard, C.Andersson,
C.Selmer, K.Kragholm, M.Schou, P M.helps, , G.
H.Gislason, T. A.Gerds, , C.Torp-Pedersen, L.
Kgber, Association of Angiotensin-Converting
Enzyme Inhibitor or Angiotensin Receptor Blocker
Use With COVID-19 Diagnosis and
Mortality. JAMA,vol. 324[2], pp.168-177,2020.

[13]1Z. Xu, L. Shi, Y. Wang, J.Zhang, L.Huang,
C.zZhang, S.Liu, P.Zhao, H.Liu, L.zZhu, Y.Tai, ,
C.Bai, T.Gao, J.Song, P.Xia, J.Dong, J.Zhao, and F.
S. Wang, Pathological findings of COVID-19
associated  with  acute  respiratory  distress
syndrome. The Lancet. Respiratory
medicine, vol.8[4], pp.420-422,2020.

[14]F. L. van de Veerdonk, , M. G.Netea, , M.van
Deuren, , J. W.van der Meer, Q.de Mast, R.
J.Bruggemann, H. van der Hoeven, []. Kallikrein-
kinin blockade in patients with COVID-19 to
prevent acute respiratory distress syndrome. Vol.9,
pp.e57555,2020.

[15]J. R.Lechien, C. M.Chiesa-Estomba, D. R.De Siati,
M.Horoi, S. D.Le Bon, A.Rodriguez, D.Dequanter,
S.Blecic, F.ElI Afia, L.Distinguin, Y.Chekkoury-
Idrissi, S.Hans, I. L.Delgado, C.Calvo-Henriquez,
P.Lavigne, C.Falanga, M. R.Barillari,
G.Cammaroto, M.Khalife, P.Leich, , S. Saussez,
Olfactory and gustatory dysfunctions as a clinical
presentation of mild-to-moderate forms of the
coronavirus disease [COVID-19]: a multicenter
European study. European archives of oto-rhino-
laryngology : official journal of the European
Federation of Oto-Rhino-Laryngological Societies
[EUFOS] : affiliated with the German Society for

Benha Journal Of Applied Sciences, Vol. (7) Issue (8) (2022)



M.R.Emara, E.A.Abd Elrahman and A.M.Zahra

Oto-Rhino-Laryngology - Head and Neck
Surgery, vol.277[8], pp.2251-2261,2020.

[16] G.Spinato, C.Fabbris, J.Polesel, D.Cazzador,
D.Borsetto, C.Hopkins, P.Boscolo-Rizzo, [].
Alterations in smell or taste in mildly symptomatic
outpatients with SARS-CoV-2
infection. Jama, 323[20], 2089-2090,2020.

[17]1B.Long, W. J.Brady, A.Koyfman, M.Gottlieb,
Cardiovascular complications in COVID-19. The
American journal of emergency medicine, vol.38[7],
pp.1504-1507,2020.

[18]N. S.Hendren, M. H.Drazner, B.Bozkurt, and L.
T.Cooper, Description and Proposed Management of
the Acute COVID-19 Cardiovascular
Syndrome. Circulation, vol.141[23],pp. 1903~
1914,2020.

[19]L.Mao, HJin, M.Wang, Y.Hu, S.Chen, Q.He,
J.Chang, C.Hong, Y.Zhou, D.Wang, X.Miao, Y. Li,
B.Hu []. Neurologic Manifestations of Hospitalized
Patients With Coronavirus Disease 2019 in Wuhan,
China. JAMA neurology, vol.77[6], pp.683—
690,2020.

[20]J.Helms, , S.Kremer, , H.Merdji, , R.Clere-Jehl, ,
M.Schenck, , C.Kummerlen, O.Collange,
C.Boulay, S.Fafi-Kremer, M.Ohana, M.Anheim, and
F.Meziani, Neurologic Features in Severe SARS-
CoV-2 Infection. The New England journal of
medicine, vol.382[23], pp.2268-2270,2020.

[21]F. A. Klok, M.Kruip, N.van der Meer, M. S.Arbous,
D.Gommers, K. M.Kant, F.Kaptein, , van J.Paassen,
M.Stals, M. V.Huisman, and H.Endeman, [].
Incidence of thrombotic complications in critically
ill ICU patients with COVID-19. Thrombosis
research, vol.191,pp. 145-147,2020.

[22] S.Middeldorp, M. Coppens, T. F.van Haaps,
M.Foppen, A. P.Viaar, M.Miller, C.Bouman,
L.Beenen, R. S.Kootte, J.Heijmans, L. P.Smits, P.
I.Bonta, and N.van Es, Incidence of venous
thromboembolism in hospitalized patients with
COVID-19. Journal of thrombosis and haemostasis
: JTH, vol.18[8],pp.1995-2002,2020.

[23]0. Y.Bello-Chavolla, J. P.Bahena-Lépez, N.
E.Antonio-Villa, A.Vargas-Véazquez, Gonzélez-
A.Diaz, A.Marquez-Salinas, C. A. Fermin-Martinez,
J. J.Naveja, C. A. Aguilar-Salinas, Predicting
Mortality Due to SARS-CoV-2: A Mechanistic
Score Relating Obesity and Diabetes to COVID-19
Outcomes in Mexico. The Journal of clinical
endocrinology and  metabolism, vol.105[8],pp.
dgaa346,2020.

[24]L.Zhu, Z. G.She, X.Cheng, J. J.Qin, X. J.Zhang,
J.Cai, F.Lei, H.Wang, J.Xie, W.Wang, H.Li, ,
P.Zhang, X.Song, X.Chen, M.Xiang, , C.Zhang,
L.Bai, D.Xiang, M. M.Chen, Y.Liu, H.Li, [].
Association of Blood Glucose Control and
Outcomes in Patients with COVID-19 and Pre-
existing Type 2 Diabetes. Cell
metabolism, vol.31[6], pp.1068-1077.e3,2020.

[25] T.Shcheglova, , S.Makker and A.Tramontano, [].
Reactive  immunization  suppresses  advanced

123

glycation and mitigates diabetic nephropathy. Journal
of the American Society of Nephrology : JASN, vol.20[5],
pp.1012-1019,2009.

[26]P.Pozzilli, , E. A.Gale, N.Visalli M. Baroni,
P.Crovari, V. Frighi, M. G.Cavallo, D.Andreani, [].
The immune response to influenza vaccination in
diabetic patients. Diabetologia, vol.29[12], pp.850-
854,1986.

[27]1P. A.Sheridan, H. A.Paich, J.Handy, E. A.Karlsson,
S.Schultz-Cherry, M.Hudgens, S.Weir, T. Noah and
M. A. Beck, The antibody response to influenza
vaccination is  not  impaired in  type 2
diabetics. Vaccine, vol.33[29], pp.3306-3313,2015.

[28] X.Yang, Y.Yu, J.Xu, , H.Shu, , J.Xia, H.Liu, Y.Wu,
L.Zhang, Z.Yu, M.Fang, T.Yu, Wang, Y., S. Pan,
X.Zou, S.Yuan, Y. Shang, Clinical course and
outcomes of critically ill patients with SARS-CoV-2
pneumonia in Wuhan, China: a single-centered,
retrospective, observational study. The Lancet.
Respiratory medicine,vol. 8[5], pp.475-481,2020.

[29] T. Guo, Q. Shen, X.Ouyang , W.Guo, J.Li, W.He,
B.Yu, C.Wu, Z.Zhou, H.Luo, and H.Peng, Clinical
Findings in Diabetes Mellitus Patients with COVID-
19. Journal of diabetes
research, vol.30,pp.7830136,2021.

[30]M.Lei, K.Lin, Y. Pi, X.Huang, L.Fan, J.Huang
R.Liu, L.Liu, X.S hao, K.Hu, L.Yang, S.Qin, and
F.He, []. Clinical Features and Risk Factors of ICU
Admission  for COVID-19  Patients  with
Diabetes. Journal of diabetes
research, vol.65[10],pp.5237840,2020.

[31]F.Peng, L.Tu, Y. Yang, P.Hu, R.Wang, Q.Hu, F.
Cao, TJiang, J.Sun, G.Xu, and C.Chang, [].
Management and Treatment of COVID-19: The
Chinese Experience. The Canadian journal of
cardiology, vol.36[6],pp. 915-930,2020.

[32] A.Al-Salameh, J. P.Lanoix, Y.Bennis, C.Andrejak,
E.Brochot, G.Deschasse, H.Dupont, V.Goeb, ,
M.Jaureguy, S.Lion, J.Maizel, J.Moyet, B.Vaysse,
R.Desailloud, O.Ganry, J. L. Schmit, and J. D.
Lalau, []. Characteristics and outcomes of COVID-
19 in hospitalized patients with and without
diabetes. Diabetes/metabolism research and
reviews,vol. 37[3], pp.e3388,2021.

[33]S. M.Opal, T. D.Girard, and E. W. Ely, []. The
immunopathogenesis  of  sepsis in  elderly
patients. Clinical infectious diseases : an official
publication of the Infectious Diseases Society of
America, 41 Suppl,vol. 7, pp.S504-S512,2005.

[34]C.Qin, L.Zhou, Z.Hu, S. Zhang, S.Yang, Y.Tao,
C.Xie, K.Ma, K.Shang, W.Wang and Tian, D. S. [].
Dysregulation of Immune Response in Patients With
Coronavirus 2019 [COVID-19] in  Wuhan,
China. Clinical infectious diseases : an official
publication of the Infectious Diseases Society of
America,vol. 71[15], pp.762-768,2020.

[35]F.Zhou, T.Yu, R.Du, G.Fan, Y.Liu, Z.Liu, J.Xiang,
Y.Wang, B.Song, X.Gu, L.Guan, Y.Wei, H.Li,
X.Wu, J.Xu, S.T u, Y.Zhang, H.Chen, and B. Cao,
Clinical course and risk factors for mortality of adult

Benha Journal Of Applied Sciences, Vol. (7) Issue (8) (2022)



124 Covid 19 Infection In Diabetic Patients Regarding Clinical Manifestation And Serious Outcome Including lcu Admission

inpatients with COVID-19 in Wuhan, China: a
retrospective  cohort  study. Lancet  [London,
England], vol.395[10229],pp. 1054-1062,2020.

[36]S. E.Geerlings, A. 1. Hoepelman, Immune
dysfunction in patients with diabetes mellitus
[DM]. FEMS immunology and medical
microbiology, vol.26[3-4], pp.259-265,1999.

[37]R.llyas, R.Wallis, E. J.Soilleux, P.Townsend,
D.Zehnder, B. K.Tan, R. B.Sim, H.Lehnert, , H.
S.Randeva, and D. A. Mitchell, High glucose
disrupts oligosaccharide recognition function via
competitive inhibition: a potential mechanism for
immune dysregulation in diabetes
mellitus. Immunobiology, vol.216[1-2], pp.126-131,2011.

[38]L. Xu, J. Liu, M.Lu, D.Yang, and Zheng, Liver
injury during highly pathogenic human coronavirus
infections. Liver international : official journal of the
International Association for the Study of the
Liver, vol.40[5], pp.998-1004,2020.

[39]C.Zhang, L.Shi, and F. S. Wang, []. Liver injury in
COVID-19: management and challenges. The lancet.
Gastroenterology & hepatology,vol. 5[5],pp. 428-430,2020.

[40]J.Giovannelli, , P.Trouiller, , S.Hulo, , N.Chérot-
Kornobis, , A.Ciuchete, , J. L.Edmé, , R.Matran, ,
P.Amouyel, , A.Meirhaeghe and L. Dauchet, Low-
grade systemic inflammation: a partial mediator of
the relationship between diabetes and lung
function. Annals  of epidemiology, 28[1], 26—
32,2018.

[41]1H.Chen, , C.Liu, C. Cheng, L.Zheng, and K.Huang,
Effects of  Apelin  Peptides on  Diabetic
Complications. Current protein & peptide science,
vol. 19[2], pp.179-189,2018.

[42]J.Wysocki, M.Ye, M. J.Soler, S. B.Gurley, H.
D.Xiao, K. E.Bernstein, T. M.Coffman, , Chen, S.,
& Batlle, D. ACE and ACE2 activity in diabetic
mice. Diabetes, vol.55[7], pp.2132-2139,2006.

[43]S. S.Chakrabarti, U.Kaur, A.Banerjee, U.Ganguly,
T.Banerjee, S.Saha, G.Parashar, S.Prasad, |,
S.Chakrabarti, A.Mittal, B. K.Agrawal, R. K.Rawal,
R. C.Zhao, I. S.Gambhir, R.Khanna, , A. K.Shetty,
KJin, S. Chakrabarti, COVID-19 in India: Are
Biological and Environmental Factors Helping to
Stem the Incidence and Severity?. Aging and
disease, vol.11[3], pp.480-488,2020.

[44]1M. A Hill, C.Mantzoros, J. R. Sowers, Commentary:
COVID-19 in patients with diabetes. Metabolism:
clinical and experimental, vol.107, pp.154217,2020.

[45]1. M. Carey, J. A. Critchley, S.DeWilde, T.Harris, F.
J.Hosking, D. G Cook, Risk of Infection in Type 1
and Type 2 Diabetes Compared With the General
Population: A Matched Cohort Study. Diabetes
care, vol.41[3],pp. 513-521,2018.

[46] K. M.Dungan, S. S. Braithwaite, and J. C. Preiser,
Stress hyperglycaemia. Lancet [London,
England], vol.pp.373[9677], 1798-1807,2009.

[47]1J. Zhou and J.Tan, []. Diabetes patients with
COVID-19 need better blood glucose management in
Wuhan, China. Metabolism: clinical and
experimental, vol.107, pp.154216,2020.

[48]J.Maraschin, N.Murussi, V.Witter, and S. P.
Silveiro, Diabetes mellitus classification. Arquivos
brasileiros de cardiologia, vol.95[2],pp. e40-
€46,2010.

[49]G. L. King, M. Brownlee, The cellular and
molecular mechanisms of diabetic
complications. Endocrinology and  metabolism
clinics of North America, vol.25[2], pp.255-
270,1996.

[50] Classification and diagnosis of diabetes mellitus and
other categories of glucose intolerance. National
Diabetes Data Group. Diabetes, vol.28[12], pp.1039-
1057,1979.

[51] K. G.Alberti, P. Z.Zimmet, Definition, diagnosis and
classification of diabetes mellitus and its
complications. Part 1: diagnosis and classification of
diabetes mellitus provisional report of a WHO
consultation. Diabetic medicine : a journal of the
British Diabetic Association, vol.15[7], pp.539—
553,1998.

[52] American Diabetes Association , Diagnosis and
classification of  diabetes  mellitus. Diabetes
care, vol.34,pp.S62-569,2011.

[53] R.Buzzetti, C. C.Quattrocchi and L.Nistico, [].
Dissecting the genetics of type 1 diabetes: relevance
for familial clustering and differences in
incidence. Diabetes/metabolism
reviews, vol.14[2],pp.111-128,1998.

[54]1F. W.Scott, J. M Norris and H. Kolb, []. Milk and
type | diabetes. Diabetes care, vol.19[4], pp.379—
383,1996.

[55] A.Balasubramanyam, R.Nalini, C. S.Hampe,
M.Maldonado, []. Syndromes of ketosis-prone
diabetes  mellitus. Endocrine  reviews, vol.29[3],
pp.292-302,2008.

[56] American Diabetes Association ,Diagnosis and
classification  of  diabetes  mellitus. Diabetes
care, vol.34 ,pp.S62-S69,2011.

[571A. S Rudenski, D. R.Hadden, A. B.Atkinson,
L.Kennedy, D. R.Matthews, J. D.Merrett, B.Pockaj,
and R. C. Turner, []. Natural history of pancreatic
islet B-cell function in type 2 diabetes mellitus
studied over six years by homeostasis model
assessment. Diabetic medicine : a journal of the
British Diabetic Association, vol.5[1],pp.36—
41,1988.

[58] A. H.Mokdad, B. A.Bowman, E. S.Ford, F.Vinicor,
J. S.Marks and J. P. Koplan, The continuing
epidemics of obesity and diabetes in the United
States. JAMA vol. 286[10], pp.1195-1200,2001.

[59] A. H Barnett, C.Eff, R. D.Leslie, and D. A. Pyke, [].
Diabetes in identical twins. A study of 200
pairs. Diabetologia, vol.20[2],pp. 87-93,1981.

[60] L.Gullo, R.Pezzilli, A. M.Morselli-Labate, Italian
Pancreatic Cancer Study Group Diabetes and the
risk of pancreatic cancer. The New England journal
of medicine, vol.331[2], pp.81-84,1994.

[61] M. K.Pandit, J.Burke, A. B.Gustafson, A.Minocha,
and A. N. Peiris, []. Drug-induced disorders of

Benha Journal Of Applied Sciences, Vol. (7) Issue (8) (2022)



M.R.Emara, E.A.Abd Elrahman and A.M.Zahra

glucose tolerance. Annals of internal
medicine, vol.118[7], pp.529-539,1993.

[62]J. M.Forrest, M. A.Menser, and J. A. Burgess, [].
High frequency of diabetes mellitus in young adults
with congenital rubella. Lancet [London,
England], vol.2[7720], pp.332-334,1971.

[63] International Association of Diabetes and Pregnancy
Study Groups Consensus Panel, E.B. Metzger, S.
G.Gabbe, B.Persson, T. A.Buchanan, P. A.Catalano,
P.Damm, A. R.Dyer, A. d. Leiva, M.Hod, J.
L.Kitzmiler, L. P.Lowe, H. D. Mclntyre, J. J.Oats,
Y.Omori, and M. 1. Schmidt, International
association of diabetes and pregnancy study groups
recommendations on the diagnosis and classification of
hyperglycemia in pregnancy. Diabetes care,vol. 33[3],
pp.676-682,2010.

[64] American Diabetes Association  Diagnosis and
classification of  diabetes  mellitus. Diabetes
care, vol.27 ,pp.S5-S10,2004.

[65]S. N.Mehta, and J. | Wolfsdorf, Contemporary
management  of  patients  with type 1
diabetes. Endocrinology and metabolism clinics of North
America, 39[3], 573-593,2010.

[66]Boyle P. J. []. Diabetes mellitus and macrovascular
disease: mechanisms and mediators. The American
journal of medicine, vol.120 ,pp.S12-S17,2007.

[67]A. Ceriello Hyperglycaemia and the vessel wall: the
pathophysiological aspects on the atherosclerotic
burden in patients with diabetes. European journal
of cardiovascular prevention and rehabilitation :
official journal of the European Society of
Cardiology, Working Groups on Epidemiology &
Prevention and Cardiac Rehabilitation and Exercise
Physiology,vol. 17,pp.S15-519,2010.

[68]C. M.Casellini and A. 1. Vinik, []. Clinical
manifestations and current treatment options for
diabetic neuropathies. Endocrine practice : official
journal of the American College of Endocrinology
and the American Association of Clinical
Endocrinologists, vol.13[5], pp.550-566,2007.

[69]S. Deresinski, []. Infections in the diabetic patient:
Strategies for the clinician. Infect Dis Rep, vol.1,pp.
1-12,1995.

[70]J. A.Carton, J. A.Maradona, F. J. Nufio, Fernandez-
Alvarez, R., Pérez-Gonzalez, F., & Asensi, V.
[1992]. Diabetes mellitus and bacteraemia: a
comparative study between diabetic and non-
diabetic  patients. The European journal of
medicine, vol.1[5], pp.281-287.

[71]1M. M.Lederman, G.Schiffman, H. M. Rodman,
Pneumococcal immunization in adult
diabetics. Diabetes, vol.30[2],pp. 119-121,1981.

[72]T. R.Beam, E. D.Crigler, J. K Goldman, and G.
Schiffman, Antibody response to polyvalent
pneumococcal polysaccharide vaccine in
diabetics. JAMA, vol.244[23], ,pp.2621-2624,1980.

[73]S. Li Volti, M.Caruso-Nicoletti, F.Biazzo,
A.Sciacca, G.Mandara, M.Mancuso, F. Mollica, [].
Hyporesponsiveness to intradermal administration
of hepatitis B vaccine in insulin dependent diabetes

125

mellitus. Archives of disease in childhood, vol.78[1],
pp.54-57,1998.

[74] M. P.Moutschen, A. J.Scheen and P. J. Lefebvre, [].
Impaired immune responses in diabetes mellitus:
analysis of the factors and mechanisms involved.
Relevance to the increased susceptibility of diabetic
patients to  specific infections. Diabete &
metabolisme, vol.18[3], pp.187-201,1992.

[75] M. P.Moutschen, A. J.Scheen and P. J. Lefebvre, [].
Impaired immune responses in diabetes mellitus:
analysis of the factors and mechanisms involved.
Relevance to the increased susceptibility of diabetic
patients to specific infections. Diabete &
metabolisme,vol. 18[3], pp.187-201,1992.

[76] M. P.Moutschen, A. J.Scheen and P. J. Lefebvre,
Impaired immune responses in diabetes mellitus:
analysis of the factors and mechanisms involved.
Relevance to the increased susceptibility of diabetic
patients to  specific infections. Diabete &
metabolisme, vol.18[3], pp.187-201,1992.

[77]J.Mysliwska, K.Zorena, A.Bakowska,
A.Skuratowicz-Kubica, A. Mysliwski, Significance
of tumor necrosis factor alpha in patients with long-
standing type-l diabetes mellitus. Hormone and
metabolic research = Hormon- und
Stoffwechselforschung = Hormones et
metabolisme, vol.30[3], pp.158-161,1998.

[78], J. C.Pickup and M. A. Crook, Is type Il diabetes
mellitus a disease of the innate immune

system?. Diabetologia,vol. 41[10], pp.1241-
1248,1998.
[79]1 D.Zozulifiska, A.Majchrzak, M.Sobieska,

K.Wiktorowicz , B. Wierusz-Wysocka, []. Serum
interleukin-8 level is increased in diabetic
patients. Diabetologia, vol. 42[1], pp.117-118,1999.

[80]A. D.Mooradian, R. L.Reed, K. E.Meredith and
P.Scuderi, []. Serum levels of tumor necrosis factor
and IL-1 alpha and IL-1 beta in diabetic
patients. Diabetes care, vol.14[1],pp. 63-65,1991.

[81] M.Morohoshi, K.Fujisawa, l.Uchimura and F.
Numano, []. The effect of glucose and advanced
glycosylation end products on IL-6 production by
human monocytes. Annals of the New York Academy of
Sciences, vol.748, pp.562-570,1995.

[82]M. K. Hostetter []. Handicaps to host defense.
Effects of hyperglycemia on C3 and Candida
albicans. Diabetes, vol.39[3],pp. 271-275,1990.

[83]S. E.Geerlings, E. C.Brouwer, W.Gaastra, J.
Verhoef and A.Hoepelman, Effect of glucose and
pH on uropathogenic and non-uropathogenic
Escherichia coli: studies with urine from diabetic
and non-diabetic individuals. Journal of medical
microbiology,vol. 48[6],pp.535-539,1999.

[84] M. P.Moutschen, A. J.Scheen and P. J. Lefebvre, [].
Impaired immune responses in diabetes mellitus:
analysis of the factors and mechanisms involved.
Relevance to the increased susceptibility of diabetic
patients to  specific infections. Diabete &
metabolisme, vol.18[3], pp.187-201,1992.

Benha Journal Of Applied Sciences, Vol. (7) Issue (8) (2022)



126 Covid 19 Infection In Diabetic Patients Regarding Clinical Manifestation And Serious Outcome Including lcu Admission

[85] A. H.Zargar, N. A.Shah, S. R.Masoodi, B. A.Laway,
F. A.Dar, A. R.Khan, F. A. Sofi and A. I. Wani, [].
Copper, zinc, and magnesium levels in non-insulin
dependent  diabetes mellitus. Postgraduate  medical
journal, vol.74[877],pp. 665-668,1998.

[86] N.Wellinghausen, ~A. B.Schromm, U.Seydel,
K.Brandenburg, J.Luhm, H.Kirchner, L.Rink, [].
Zinc enhances lipopolysaccharide-induced
monokine secretion by alteration of fluidity state of
lipopolysaccharide. Journal of immunology [Baltimore,
Md. ,vol. 157[7], pp.3139-3145,1996.

[87]M.Delamaire, D.Maugendre, M. Moreno, M. C.Le
Goff, H.Allannic and B. Genetet, []. Impaired
leucocyte functions in diabetic patients. Diabetic
medicine : a journal of the British Diabetic
Association, vol.14[1], pp.29-34,1997.

[88] M.Delamaire, D.Maugendre, M.Moreno, M. C.Le
Goff, H.Allannic and B.Genetet, []. Impaired
leucocyte functions in diabetic patients. Diabetic
medicine : a journal of the British Diabetic
Association, vol.14[1],pp. 29-34,1997.

[89]J. D Bagdade and E.Walters, Impaired granulocyte
adherence in mildly diabetic patients: effects of
tolazamide treatment. Diabetes, vol.29[4],pp.  309-
311,1980.

[90] W.Marhoffer, M.Stein, E.Maeser and K.Federlin,
Impairment of polymorphonuclear leukocyte
function and metabolic control of diabetes. Diabetes
care, vol.15[2], pp.256-260,1992.

[91] G. E.Umpierrez, , S. D. Isaacs, N.Bazargan, X.You,
L. M.Thaler and A. E. Kitabchi, []. Hyperglycemia:
an independent marker of in-hospital mortality in
patients with undiagnosed diabetes. The Journal of
clinical endocrinology and
metabolism, vol.87[3],pp. 978-982,2002.

[92]S. E.Capes, D.Hunt, K.Malmberg and H. C.
Gerstein, []. Stress hyperglycaemia and increased
risk of death after myocardial infarction in patients
with and without diabetes: a systematic
overview. Lancet [London,
England], vol.355[9206],pp. 773-778,2000.

Benha Journal Of Applied Sciences, Vol. (7) Issue (8) (2022)



