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Summary

Background: The Coronavirus disease 2019 (COVID-19) pandemic
continues to spread across the world. Hence, there is an urgent need for
rapid, simple, and accurate tests to diagnose severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infections.

Aims: The present study was conducted to investigate the impact of
serum levels of vascular endothelia cell adhesion molecule (VAP-land
VCAM-1) in severity of COVID-19 in studied subject .

Materials and methods: A cross sectional study for Iragi individuals
with COVID19 in Kerbala province. The severity of COVID -19 varies;
therefore, we included 69 patients in mild presentations and 19 cases with
severe form of this disease. The number will be according to the sample
size equation. Five ml of blood sample was collected and processed and
the serum wil separated for measuring the biochemical parameters.

Results: The median of VCAM-1 in diabetics was199 (pg/ml) and in
non-diabetics 195.75 (pg/ml) (NS), the median VAP-1 in diabetic group
was 3690(pg/ml)and in non- diabetics 3678.50(pg/ml) (HS). In another
hands, the median of VAP -1 was 3719.50(pg/ml) in hypertensive group
compared to 3600.50(pg/ml) in none hypertensive one. In contrast the
VCAM-1 median in none hypertensive patients was higher than with
hypertension (199,195.75 (pg/ml) respectively). Also, in smokers groups
the median of VCAM-1was more than in non-smoker (236 versus
180.30pg/ml) (S), while the median of VAP-1 in smoker patients was
greater than in non-smokers (3698, 3550pg/ml respectively) Finally, the
median of VCM-1 in patients with mild degree of COVID- 19 Disease
was 198.30, which was less than in patients with severe disease
271.31(pg/ml) (S), while the results for - VAP-1 in mild cases was higher
than severe cases (3678(pg/ml), 3664(pg/ml respectively).

Conclusion: According to the results of this study we concluded that a
serum level of VAP-1 was associated positively with diabetics,
hypertension and smoker states in COVID -19 patients.

In addition, serum level of VCAM-1 was also associated positively with
diabetics, hypertension and smoker states in COVID-19 patients.
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Chapter one Introduction & Literature Review

1. Introduction

1.1. Coronaviruses

Coronavirus are enveloped, positive single-stranded large RNA
viruses that not only infect humans, but also a wide range of animals.
Coronaviruses were first described in 1966 by Tyrell and Bynoe, who
cultivated the viruses from patients with common colds. The morphology
of coronaviruses is spherical with a core shell and surface projections
resembling a solar corona, they were termed coronaviruses (Latin: corona
= crown). Four subfamilies, namely alpha-, beta-, gamma- and delta-
coronaviruses exist. alpha- and beta-coronaviruses apparently originate
from mammals, in particular from bats, gamma- and delta-viruses
originate from pigs and birds, (Tyrrell et al., 1966).

The genome size varies between 26 kb and 32 kb. Among the four
subtypes of coronaviruses that can infect humans, the beta-coronaviruses
may cause severe disease and fatalities, whereas alpha-coronaviruses
cause asymptomatic or mildly symptomatic infections. Severe acute
respiratory syndrome coronavirus2 (SARS-CoV-2) belongs to the beta-
coronaviruses and is closely related to the SARS-Co V virus, (Velavan et
al., 2020).

The major four structural genes encode the nuclei-capsid protein
(N), the spike protein (S), a small membrane protein (SM) and the
membrane glycoprotein (M) with an additional membrane glycoprotein
(HE) occurring in the HCoV-0OC43 and HKU1 beta-coronaviruses.
COID-19 is 96% identical at the whole-genome level to a beta
coronavirus, (Zhou et al., 2020).

Severe acute respiratory syndrome coronavirus2 (SARS-CoV-2)
apparently succeeded in making its transition from animals to humans on

the Hanna seafood market in Wuhan, China. However, endeavors to
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identify potential intermediate hosts seem to have been neglected in
Wuhan and the exact route of transmission urgently needs to be clarified,
(Zhou et al., 2020).

The initial clinical sign of the Covid-19-related disease COVID-19
which allowed case detection was pneumonia. The report in  describe
gastrointestinal symptoms and asymptomatic infections, especially

among young children, (Chan et al., 2015).

In symptomatic patients, the clinical manifestations of the disease
usually start after less than a week, consisting of fever, cough, nasal
congestion, fatigue and other signs of upper respiratory tract infections.
The infection can progress to severe disease with dyspnea and severe
chest symptoms corresponding to pneumonia in approximately 75% of
patients,( Guan et al., 2020).

Pneumonia mostly occurs in the second or third week of a
symptomatic infection. Prominent signs of viral pneumonia include
decreased oxygen saturation, blood gas deviations, changes visible
through chest X-rays and other imaging techniques, with ground glass
abnormalities, patchy consolidation, alveolar exudates and interlobular
involvement, eventually indicating deterioration. Lymphopenia (refers to
a decreased concentration of lymphocytes in blood). appears to be
common and inflammatory markers (C-reactive protein and pro-

inflammatory cytokines), (Chan et al., 2020).

Recent study indicate that patient’s >60 years of age are at higher
risk than children who might be less likely to become infected or, if so,
may show milder symptoms or even asymptomatic infection, (Heneka et
al., 2020).
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1.2. Complication of coronavirus

Coronavirus disease 2019 (COVID-19) is an extremely contagious
infectious disease caused byCOIVD-19.1t infection was first reported in
Wuhan, China, and spread quickly and turned into an unprecedented
global pandemic. The novel coronavirus affects not only the respiratory-

tract, but also other organs in the human, (Seyed et al., 2020).

COVID-19 could cause injuries in the lungs, liver, kidney, heart,
vessels, and other organs. Respiratory failure and acute respiratory
distress syndrome (ARDS) are the most common complications of severe
COVID-19 infection; the majority of hospitalized COVID-19 patients
suffer from severe lung injuries and fatal multi-organ failure as well as
hemolytic anemia. However; super infection, acute liver, kidney, and
cardiac injuries, shock, and hypoxic encephalopathy are less common

symptoms, (Wang et al., 2020).

Some COVID-19 patients may also present signs of tissue damage
including rhabdomyolysis (is a condition in which damaged skeletal
muscle breaks down rapidly) or hemoptysis, which lead to cellular injury,
release of heme proteins, and collection of heme in body tissues.
COIVD-19 wusually affects the respiratory system; nervous system
involvement has also been reported in some the recent study among
patients with COVID-19, (Ghiasvand et al., 2020).

Coronaviruses can attack the neural tissue including microglia,
astrocytes, and macrophages, and cause nerve injury through direct nerve
infection, (Wagener et al., 2020).

The nervous system injuries could manifest as headache, dizziness,

seizure, impaired consciousness, acute cerebrovascular disease, and


https://en.wikipedia.org/wiki/Skeletal_muscle
https://en.wikipedia.org/wiki/Skeletal_muscle
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ataxia. The virus could also affect the peripheral nervous system (PNS)
and cause dysfunction, disguise, vision impairment, and neuropathic
pain,( Ghiasvand et al., 2020).

COVID-19 could also cause cardiac injuries such as
cardiomyopathy and conduction system malfunction. Another Study
suggests the direct involvement of cardiac muscles in some patients.
Generally, infectious myocarditis is the most common cardiac
complication of COVID-19 infection. COVID-19 uses the angiotensin
converting enzyme 2 (ACE2) receptors to infect host cells, through which
it can cause pneumonia and myocardial injuries. High expression of
ACE2 receptors in the lungs and heart could increase the risk of
myocardial injuries in COVID-19 patients. ACE2 is also expressed in the
intravascular endothelium, intestinal epithelium, and the kidneys;
therefore, these organs could be a target for COVID-19 infection.
Tachyarrhythmia is also a common cardiovascular complication in
COVID-19 patients. Electrocardiography and echocardiography could be
used in diagnosing and predicting the prognosis in COVID-19 patients,
(Montalvan et al.,2020).

Some COVID-19 patients could suffer from earache that may be a
sign of sub-acute thyroiditis. Another Study has shown that a few weeks
after upper respiratory tract involvement, sub -acute thyroiditis may occur
and it might be a late complication in patients with COVID-19 infection.
Therefore, thyroid functions should be checked after discharge in patients
with COVID-19, (Heneka et al., 2020).

1.3. Hematological Alterations

COVID-19 is not fully known and the effects between virus and
the immune system are complicated, it is known that Lymphopenia,
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hyper-inflammatory responses, and cytokines play an important role in
the pathology of COVID-19(Yazdanpanah et al., 2020).

Recent study suggest, that T lymphocytes, particularly CD4" T and
CDS8" T cells, are affected by Covid-19, CD4" and CD8" T cells play a
fundamental role in controlling viral infections and maintaining cellular,
humoral and cytotoxic immune responses. They may play a very
important role the pathological process of COVID-19 (Henry et al.,
2020). CD4™ T cells have numerous roles and are required to support
CD8" T cell responses. Moreover, these cells help B cells to elicit
antibody responses (Ng et al., 2020). CD8" T play critical roles in
mediation of viral clearance and acute viral respiratory infections in
viruses such as respiratory syncytial virus, influenza virus, and human
metapneumovirus (Nishig et al., 2020).

A number of hematological abnormalities have been observed in the
laboratory features of COVID-19 (Memar et al., 2020). In study
concerning changes of lymphocyte subsets and their correlation with the
severity and outcome of the disease have been reported in adults (Rezaei
et al., 2020).

Hemoglobin (Hb) is the protein contained in red blood cells that
is responsible for delivery of oxygen to the tissues. To ensure adequate
tissue oxygenation, a sufficient hemoglobin level must be maintained.
The amount of hemoglobin in whole blood is expressed in grams per
deciliter (g/dl). The normal Hb level for males is 14 to 18 g/dl; that for
females is 12 to 16 g/dl. When the hemoglobin level is low, the patient
has anemia. An erythrocytosis is the consequence of too many red cells;

this results in hemoglobin levels above normal (Adamson et al., 2020).

An inflammatory anemia can occur in a situation of acute immune
activation; this protective mechanism involves a low circulating iron to
prevent the virus from invading the organs, while increasing the

effectiveness of cellular immunity (Brittenham et al., 2020). The
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pathophysiology of this anemia related to decreased proliferation of
erythropoietic progenitor cells, reduced stimulation of erythropoietin and
a decrease in the half-life of erythrocytes. The imbalance of iron
homoeostasis in inflammation is due to increased iron retention within the
cells of the reticle-endothelial system. These patients have very high

ferritin levels, as an acute phase reactant (Schroorl et al., 2012).

The study suggests that hemolysis and erythrocyte structural
changes could play the main role in the ferritin elevation and thus the use

of iron chelating agents have been proposed (Liu et al., 2020).

1.4. Coagulation Dysfunction

The D-dimer is a product of the blood clotting and break-down process
that can be measured via analysis of a blood sample. D-dimer is released
when a blood clot begins to break down. However, D-dimers have a high
sensitivity but low specificity for detecting pulmonary embolism or deep

vein thrombosis in low-risk populations (Ryu et al., 2020).

COVID-19 related mortality is largely associated  with
hypercoagulability and increased risk of venous thromboembolism (VTE)
events, leading to thrombo-inflammation in severe conditions. Therefore,
coagulation biomarkers may indicate disease severity and mortality, and
help determine patient triage, therapeutic strategies and prognosis
supervision. D-dimer is the product of fibrin degradation, and plays a
mechanistic role in thrombo-inflammation in COVID-19(Bikdeli et
al.,2020). Patients with D-dimer >1000 ng/ml present a 20-fold higher
mortality risk compared to those with lower D-dimer values (Zhou et
al.,2020). Therefore, D-dimer is a potential screening tool for VTE in
COVID-19 patients, and based on D-dimer -elevation, adjusting

therapeutic anticoagulant doses is more beneficial to the patients
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compared to prophylactic doses. Thus, D-dimer levels should be
monitored in COVID-19 patients early after admission (LIlitjos et
al.,2020).

Ferritin is a protein that stores iron, releasing it when your body needs it.
Ferritin usually lives in your body’s cells, with very little actually
circulating in your blood. Ferritin is stored in the body’s cells until it’s
time to make more red blood cells. The body will signal the cells to
release ferritin. The ferritin then binds to another substance called
transferrin. Transferrin is a protein that combines with ferritin to transport
it to where new red blood cells are made. In one study from China with
COVID-19 cases, it was found that individuals with severe diseases often
present with increased serum ferritin levels, with a statistically significant
difference between severe and mild categories. Whereas another study
conducted using records from a large multi-hospital New York City
health system demonstrated poor performance of serum ferritin for the

prediction of mortality (Jonathan et al., 2020).

1.5. Liver enzyme and COVID-19

The pathogen of COVID-19 pneumonia is severe acute respire-
tory syndrome coronavirus, which mainly causes
respiratory, intestinal, liver and nervous system diseases. A study
that more than 50% of patients with COVID-19 have different
degrees of liver injury. It has reported the clinical
characteristics of patients with coronavirus disease 2019 (COVID-
19), including some factors that may lead to COVID-19-related liver
damage and the relationship between liver function damage and dis-
ease prognosis. In these studies, different degrees of elevated

levels of alanine aminotransferase (ALT) and aspartate amino trans-
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erase (AST) were reported. However, the effect of COVID-19
on liver injury has not been fully presented (Huang et al., 2020).

Liver injury is related to the severity and mortality of COVID-
(Praktiknjo et al.,2020) systematically described the clinical
characteristics of COVID-19 patients with liver injury and revealed that
liver was related to disease severity. In addition, a study reported that
liver injury was related to death in patients with COVID-19, and mor-
tality was related to an increase in liver enzyme levels. However,
mechanical ventilation, which is the main auxiliary treatment for
critical patients and an important clinical outcome of COVID-19,
was not involved. On the other hand, dynamic changes in liver funct-
jons may indicate a certain relationship between liver injury and
mortality. There were few studies on the dynamic changes of liver
functions in COVID-19-related liver injury (Lei et al.,2020).

1.6. Vascular cell adhesion molecule

The adhesion molecules that are expressed on the surface of
leukocytes and their respective counter-receptors on Extra cellar Cells
(ECs).Lectin-like adhesion glycoproteins, called the selectins, mediate
leukocyte rolling, while the firm adhesion and subsequent
transendothelial migration of leukocytes are mediated by the interaction
of integrins (CD11/CD18, VLA-4) on leukocytes with immunoglobulin-
like adhesion molecules on ECs (e.g., ICM-1, VCM-1). The expression of
P-selectin, E-selectin ICAM-1, and VCM-I on venular EC are temporally
coordinated to ensure that the processes of leukocyte rolling and firm
adhesion/emigration can occur for several hours after the initiation of an
inflammatory response. The importance of these endothelial cell adhesion
molecules and their counter-receptors on leukocyte recruitment in
different animal models of inflammation has been demonstrated using

either adhesion molecule-specific blocking monoclonal antibodies
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(mAbs) or mice that are genetically deficient in one or more adhesion
molecules(Petri & Kubes.,2008).

1.6.1 Vascular Adhesion molecules (VCM-1)

Vascular Cell Adhesion molecules (VCM-1) are a 90-kDa
glycoprotein that is inducible and predominantly expressed in endothelial
cells. In1989, VCAM-1was first identified endothelial cell surface glycol
protein. VCAM-1 expression is activated by pro-inflammatory cytokines,
including  (Tumor  necrosis  factor) = TNFa,and also by
Reactive Oxygen Species (ROS), oxidized low density lipoprotein, high
glucose concentration, toll-like receptor agonists, and shear stress
(Coperchini et al.,2020).

Under high levels of inflammation and chronic conditions in some
diseases, VCM-1 also is expressed on the surface of other cells, including
tissue macrophages, dendritic cells, bone marrow fibroblasts, myoblasts,
oocytes, Kupffer cells, Sterol cells, and cancer cells. Structurally, human
VCAM-1 contains an extracellular domain with six or seven
immunoglobulin (1g)-like domains, a trans-membrane domain, and a
cytoplasmic domain, whereas the mouse VCM-1 has a three or seven Ig-
like domain form, (Rice et al., 1989).

The Ig-like domains of the extracellular domain contain both the
disulfide-linked loops and the N-glycosylation site that binds to galectin-3
on eosinophil. In addition to galectin-3, Ig-like domain 1 and/or 4 of
VCAM-1 is involved in ligand binding, including a4p1 integrin and a4p7
integrin. A4pB1 integrin plays a major role in the VCM-1-mediated rolling
and firm adhesion of leukocytes to the endothelium, as well as leukocyte
transmigration, (Cook-Mill et al., 2011).
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1.6.2. Role of VCM-1 in the Inflammation

Inflammation is a protective biological response that recruits
immune cells, blood vessels, and molecular mediators to eliminate
harmful stimuli, including bacteria, viruses, or damaged cells. In
inflammation, leukocyte trafficking is regulated by the complicated and
coordinated actions of many molecular mediators, including chemokine,
selectins, and cell adhesion molecules, (Sharma et al., 2017). Generally,
inflammation is initiated by the release of TNFa from immune cells, such
as macrophages, T lymphocytes, and natural killer cells, (Schlesinger&
Benda2015). In turn, TNFa triggers a series of various cell adhesion
molecules, such as selectins, ICM-1, and VCM-1, to recruit a subset of
leukocytes at inflamed sites through leukocyte adhesion, as shown in
figure(1.2) (Geetal., 2010).

Among these adhesion molecules, VCM-1 is a major regulator
of leukocyte adhesion and trans-endothelial migration through interaction
with 04B1 integrin. A4B1 integrin expressed on leukocytes adheres to
VCM-1 on the surface of endothelial cells, and activates signaling
pathways within the activated endothelial cells that allow the trans-

endothelial migration of leukocytes, (Beghi et al., 2020).

10
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Figure (1.1) Role of VVascular Cell Adhesion molecule-1(VCM-1) inflammation
(Cook-Mills et al., 2011)

1.6.3. Vascular adhesion protein (VAP-1)

Vascular adhesion protein-1 (VAP-1) is a homodimeric sialylated
glycoprotein originally discovered in inflamed synovial vessels by Salmi
and Jalkanen in (1997). VAP-1 is a multifunctional molecule that
possesses enzymatic activity known as semicarbazide-sensitive amine
oxidase (SSAOQO) and is involved in the leukocyte recruitment cascade.
The VAP-1 molecule consists of an extracellular part, which harbors the
catalytic site, a transmembrane segment, and a short intracellular N-
terminal tail. On the plasma membrane, VAP-1 normally forms a
homodimer of two 90 kDa glycoproteins. The extracellular part of each
monomer consists of three domains (D2-D4). VAP-1 has a relatively
narrow substrate channel formed by domains D4 and D3, and a key
leucine (469 in human) guards the entry of substrates. The large D4

domains, from each subunit, form the dimer interface and each also

11
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contains a catalytic site, buried at the base of a deep cleft, shown as figure
(1.2) (Ernberg et al., 2010).

Figure (1.2) the structure of vascular adhesion protein-1 (Finney et al 2014).

Vascular adhesion protein-1 (VAP-1) is one of the endothelial cell
adhesion molecules that mediates lymphocyte binding to endothelium
under shear stress. The expression of VAP-1 under normal conditions is
most prominent in endothelium in lymph nodes and hepatic endothelia;
although in the setting of chronic inflammation it is induced in the vessels
of several tissues, such as tonsil, gut, skin and synovia. VAP-1 appears to
have a particular function in the liver because it can mediate shear-

dependent adhesion to hepatic sinusoids, (Bai et al., 2020).

1.6.4. Role of vascular adhesion protein-1(VAP-1)

vascular adhesion protein-1(VAP-1) is mainly absent from the
endothelial cell surface and is stored within intracellular granules in
normal conditions, while on inflammation, it is rapidly translocated to the
endothelial cell surface and facilitates the recruitment of leukocytes into
the inflamed tissues together with other leukocyte adhesion molecules
(Figure 1.4). In fact, the VAP-1 is involved in the molecular mechanisms
of acute inflammation and leukocytosis under diabetic conditions (Noda
et al., 2009). Indeed, VAP-1 inhibition may be a novel and potent
therapeutic strategy in the treatment of inflammatory diseases. Notably,
SSAO/VAP-1 contributes to inflammation not only through its role as an

adhesion molecule but also through its function as an enzyme by causing
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the formation of cytotoxic molecules such as hydrogen peroxide,
aldehyde, and ammonia. These molecules are involved in the
pathophysiology of inflammation (lzuta et al., 2010), and their
inhibition, for instance, through antioxidants, recovers the integrity of the

blood-aqueous barrier in endotoxin-induced uveitis (EIU) animals
(Duyndam et al., 2001).
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Figure (1.3) Role of vascular adhesion protein-1(vap-1) (Salmi et al., 1997)
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1.11.

1-

2-

3-

4-

5-

The aims of this study are to:

Investigate circulating cell adhesion molecule (VCAM-1)

concentrations in patients with COVID 19.

Observe characteristics of serum VACM-1 and its relationship with

the severity of COVID 19 patients

Assess the relationship between VACM-1, diabetes, hypertension

and smoking in patients with COVID19

Find out the role of VAP-1 in the pathogenesis of COVID 19 by

assess its levels in patients' sera and compare it according to the

different clinical cases (diabetes, hypertension and smoking)
Investigate the correlation among vascular endothelial cell

adhesion molecules (VCAM-1), d-dimer, ferritin, and WBC,

lymphocyte, Heamgoblin and liver enzymes in patients with

COVID 19 patients.
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2. Materials and Methods
2.1 Study Design:

The present work included a cross sectional study for (88) patient samples.
The study was conducted from October 2020toApril 2021. Patients with Covid-19
were selected from the Al-Hayat unit, Al Hussein Teaching Medical City.

2.2 Inclusion and Exclusion criteria

2.2.1 Inclusion Criteria

All patients were subjected to the clinical history, clinical examination, and
relevant laboratory investigations. The diagnosis of the Covid-19 clinical
conditions was established according to the latest clinical practice guidelines by the
WHO (Handier & Bittner 2020).

2.2.2 Exclusion criteria

All the patients included

2.3. Study variables

2.3.1. Dependent Variable

Serum Total Vap-land VCAM-1, D-dimer, ferritin, WBC, lymphocyte,
Hemoglobin, AST and ALT

2.3.2. Independent Variable

Age, DM, Blood pressure and smoking
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2.4. Approval of the Ethical Committee

The protocol of the study was approved by Ethical Committee of Kerbela
Medical College, and committee of Al-Hayat unit in Al Hussein Teaching Medical
City. Samples from serum were obtained after consent from patients or the patients'

relatives.
2.5. Measurement and Data collection

2.5.1. Data Collection

A structured questionnaire was specifically design to obtained information
which helps to select individuals according to the selection criteria of the study

appendix A.
2.5.2 Blood Collection and Storage

Blood samples were collected from Al-Hayat unit of Al Hussein Teaching
Hospital. 5 mls of blood samples were drown by venipuncture using 5 mi
disposable syringes, blood was left for (15 min) at room temperature in gel tube,
EDTA tubs and Sodium citrate tubs . Serums were separated by centrifuging for
10 minutes at approximately 4000 rpm. Serum samples were aliquot into two

eppendrof and store at -20°C to avoiding multiple freezing-thawing cycles.

16



Chapter Two Materials and Method
2.6. Instruments:

Materials, instruments and tools were described and listed in Table.

Table 2.1: The instruments that used in the study

NO. Instruments Suppliers
Centrifuge HETTICH/ Germany
Deep freezer COOLTECH/ China
ELISA system UNO/HUMAN/ Germany
4, Eppendrof Tubes China
d. MAGLUMI
6. Mini-vads France
7. Cobass Germany
8. Swelab USA
Materials
1 Vascular adhesion Elabscience
molecules Kit. USA
Vap-1
2 Vascular adhesion Elabscience
molecules (VCAM-1)Elisa USA
kit
& Gel —tubes China
4 Pipette(100-1000ul) DRAGON MED/ United State
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Micropipette(10-100 ul)  DRAGON LAB/ United State

2.7. Methods

2.7.1. Determination Vascular adhesion molecule VCM-1.

2.7.1.1. Test principle

ELISA kit uses the Sandwich-ELISA principle. The micro ELISA plate
provided in this kit has been pre-coated with an antibody specific to Human VCM-
1/CD106. Standards or samples are added to the micro ELISA plate wells and
combined with the specific antibody. Then a biotinylated detection antibody
specific for Human VCM-1/CD106 and Vidin-Horseradish Peroxidase (HRP)
conjugate are added successively to each micro plate well and incubated. Free
components are washed away. The substrate solution is added to each well. Only
those wells that contain Human VCM-1/CD106, biotinylated detection antibody
and Vidin-HRP conjugate will appear blue in color. The enzyme- substrate
reaction is terminated by the addition of stop solution and the color turns yellow.
The optical density (OD) is measured spectrophotometric at a wavelength of 450
nm. The OD value is proportional to the concentration of Human VCM-1/CD10.
The concentration of Human VCM-1/CD106 in the samples can be calculated by

comparing the OD of the samples to the standard
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2.7.1.2. Reagent preparation

1. All reagent were brought at room temperature (18~25°C) before use, then the
Micro-plate reader manual for set-up and preheat it for 15 min before OD

measurement.

2. Wash Buffer: Wash Buffer was Diluted 30 mL of Concentrated with 720 mL of

deionized or distilled water to prepare 750 mL of Wash Buffer.

3. Standard working solution was centrifuged at 10,000xg for 1 min, and added
1.0 mL of Reference Standard &Sample Diluent, it stand for 10 min and
inverted it gently several times. After it was dissolves fully, it mixed
thoroughly with a pipette. This reconstitution produces a working solution
of 100ng/mL. Then serial dilutions were made as needed. The
recommended dilution gradient is as follows: 100, 50, 25, 12.5, 6.25, 3.13,
1.56, and 0 ng/mL.

Dilution method: EP tubes was Taken, then 500uL of Reference Standard &
Sample Diluent was added to each tube. Solution working was added of the 100
ng/mL to the first tube and it was mixed up to produce a 50 ng/mL working
solution. The solution from the former tube into the latter one according to these

steps

4. Biotinylated Detection Ab working solution was calculated the required amount
before the experiment (100 pL/well). And Centrifuge gating made to the
stock tube before used, the 100x Concentrated Biotinylated Detection Ab
diluted to 1xworking solution with Biotinylated Detection Ab Diluent.
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5. Concentrated HRP Conjugate working solution: The required amount before

the experiment (100 puL/well). The 100x Concentrated HRP Conjugate gate

diluted to 1x working solution with Concentrated HRP Conjugate Diluent.

500uL 500uL 500uL 500uL 500uL 500uL

S e We e We W |

S EEEE
250

2000 1000 500 125 62.5 31.25 0

Figure (2.1) Conjugate Diluent of vascular cell adhesion molecule (VCM-1)

2.7.1.3. Assay procedure

1.

The Standard working solution was taken the first two columns, and
each concentration of the solution was added in duplicate, to one
well each, side by side (100 uL for each well). The samples was
added to the other wells (100 uL for each well), then cover the plate
with the sealer provided in the kit. Incubated for 90 min at 37°C.
The liquid was removed out of wells, 100 puL of Biotinylated
Detection Ab working solution taken to each well, the Plate sealer
was covered the wells with mix up, then Incubation for 1 hour at
37C°.

The solution aspirate from each well, the wash buffer350 uL was
joined to each well. Soak for 1~2 min and aspirate or decant the
solution from each well and it put dry by clean absorbent paper.

This repeated wash step 3 times.

20



Chapter Two Materials and Method

4. HRP Conjugate working solution of100 puL was added to each well.

5. The solution Aspirate from each well, the wash process repeated for
five times as conducted in step 3.

6. Substrate Reagent was add 90 pL of to each well, and Covered with
a new plate sealer Incubation for about 15 min at 37C°.

7. The optical density (OD value) was determined of each well at once

with a micro-plate reader set to 450 nm.

2.7.1.4. Calculation of results

Average the duplicate readings for each standard and samples, then subtract
the average zero standard optical density. Plot a four-parameter logistic curve on
log-log graph paper, with standard concentration on the x-axis and OD values on
the y-axis. The concentration calculated from the standard curve must be
multiplied by the dilution factor, when the samples have been diluted. The OD of
the sample surpasses the upper limit of the standard curve; it should re-test it with

an appropriate dilution.
2.7.1.4. Typical data

As the OD values of the standard curve may vary according to the
conditions of the actual assay performance (e.g. operator, pipetting technique,
washing technique or temperature effects), the operator should establish a standard

curve for each test. Typical standard data is provided below (2.2).
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Concentration(ng/mL) 100 50 25 12.5 6.25 3.13 1.56 0
oD 2.458 1.636 0.918 0.427 0.212 0.153 0.106 0.055
Corrected OD 2.403 1.581 0.863 0.372 0.157 0.098 0.051

10 3

Table (2.2) Standard data of vascular cell adhesion molecule (vcam-1)

2.7.2. Determination of vascular adhesion protein (VAP-1)

2.7.2.1. Test principle

ELISA kit uses the Sandwich-ELISA principle. The micro ELISA plate
provided in this kit has been pre-coated with an antibody specific to Human VAP-
1. Standards or samples are added to the micro ELISA plate wells and combined
with the specific antibody. Then a biotinylated detection antibody specific for
Human VAP-1 and Avidin-Horseradish Peroxidase (HRP) conjugate are added
successively to each micro plate well and incubated. Free components are washed
away. The substrate solution is added to each well. Only those wells that contain
Human VAP-1, biotinylated detection antibody and Avidin-HRP conjugate will
appear blue in color. The enzyme-substrate reaction is terminated by the addition
of stop solution and the color turns yellow. The optical density (OD) is measured
spectrophotometric at a wavelength of 450 nm. The OD value is proportional to
the concentration of Human VAP-1.The concentration of Human VAP-1 in the

samples can be by comparing the OD of the samples to the standard curve.

2.7.2.2. Reagent preparation
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1. All reagents were brought to room temperature (18~25°C) before use.
Follow the Micro plate reader manual for set-up and preheat it for 15 min before

OD measurement.

2. Wash Buffer was Diluted 30 mL of Concentrated Wash Buffer with 720

mL of deionized or distilled water to prepare 750 mL of Wash Buffer.

3.Standard working solution was Centrifuge the standard at 10,000xg for 1
min. Add 1.0 mL of Reference Standard &Sample Diluent, it stand for 10 min and
inverted it gently several times. After it dissolves fully, mix it thoroughly with a
pipette. This reconstitution produces a working solution of 2000pg/mL. Then make
serial dilutions as needed. The recommended dilution gradient is as follows: 2000
. 1000, 500, 250, 125, 62.5, 31.25, O pg/mL.

Dilution method: 7 tubes were added 500uL of Reference Standard &
Sample Diluent to each tube. Pipette 500uL of the 2000pg/mL working solution to
the first tube and mix up to produce a 1000pg/mL working solution. Pipette 500uL
of the solution from the former tube into the latter one according to this step. The

figure (2.2) is illustration dilution.

50011 5001 5001 L 5001 500ul 500ul

2 Ve We WFa WP WP |

L 3 93 O D

2000 1000 500 250 125 625 31.25 0

Figure (2.2) Conjugate Diluent of vascular adhesion protein (VAP-1)
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4. Biotinylated Detection Ab working solution was calculated the required
amount before the experiment (100 pL/well). In preparation, slightly more than
calculated should be prepared. The Centrifuge gating made the stock tube before
used; dilute the 100x Concentrated Biotinylated Detection Ab diluted to

1xworking solution with Biotinylated Detection Ab Diluent.

5. Concentrated HRP Conjugate working solution was calculated the
required amount before the experiment (100 pL/well). In preparation, slightly more
than calculated should be prepared. It was Diluted the 100x Concentrated HRP

Conjugate to 1x working solution with Concentrated HRP Conjugate Diluent
2.7.2.3. Assay procedure

1. The Standard working solution was taken in the first two columns, each
concentration of the solution is added in duplicate, to one well each, side by side
(100 uL for each well). The samples were added to the other wells (100 uL for
each well). Cover the plate with the sealer provided in the kit. Incubation for 90
min at 37°C

2. The liquid was removed out of each well. The 100 uL of Biotinylated
Detection taken to each well. The Plate sealer was covered. Incubation for 1 hour
at 37°C

3. The solution aspirated as from each well. The 350 uL of wash buffer was
added to each well. Soak for 1~2 min and aspirate the solution from each well, and

it put dry against clean absorbent paper. This was repeated washing step 3 times.

4. HRP Conjugate working solution was added100 pL to each well, and it
covered with the Plate sealer. Incubation for 30 min at 37°C
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5. The solution was decanted from each well, the wash process was repeated

for five times as conducted in step 3.

6. The Substrate Reagent of 90 uL was added to each well, and Covered

with a new plate sealer. Incubation for about 15 min at 37°C
7. The Stop Solution was added 50 pL to each well

8. The optical density (OD value) was determined of each well at once with

a micro-plate reader set to 450 nm
2.7.2.4. Calculation of results

Average the duplicate readings for each standard and samples, then subtract
the average zero standard optical density. Plot a four-parameter logistic curve on
log-log graph paper, with standard concentration on the x-axis and OD values on
the y-axis. The concentration calculated from the standard curve must be
multiplied by the dilution factor, when the samples have been diluted. The OD of
the sample surpasses the upper limit of the standard curve; it should re-test it with

an appropriate dilution.
2.7.2.5. Typical data

As the OD values of the standard curve may vary according to the conditions
of the actual assay performance (e.g. operator, pipetting technique, washing
technique or temperature effects), the operator should establish a standard curve

for each test. Typical standard data is provided below.
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Concentration(pg/mL) 2000 1000 500 250 125 62.5 3125 |0
oD 2.443 1.678 | 0.936 |0.503 |0.257 |0.174 |0.125 | 0.074
Corrected OD 2.369 1.604 | 0862 |0429 |0.183 | 0.1 0.051

Table (2.3) the standard data of vascular adhesion protein-1 (VAP-1)

2.7.3. Measurement of D-dimer

2.7.3.1. Test Principle

The D-Dimer assay is a sandwich chemiluminescence immunoassay.

The sample (or calibrator/control, if applicable), ABEI labeled with anti-D-Dimer
monoclonal antibody, buffer and magnetic micro-beads coated with another anti-
D-Dimer monoclonal antibody are mixed thoroughly and incubated to form a
sandwich; after precipitation in a magnetic field, decant the supernatant, and
perform a wash cycle. Subsequently, the Starter 1+2 are added to initiate a flash
chemiluminescent reaction. The light signal measured by a photomultiplier as
relative eight units (RLUS), which is proportional to the concentration of D-Dimer

present in the sample (or calibrator/control, if applicable

2.7.3.2. Test Procedure
Preparation of the Reagent

e The Re-suspension of the magnetic micro-beads takes place automatically
when the kit is a loaded successfully, ensuring the magnetic micro-beads are

totally re-suspended homogenous prior to use.
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e The strictly was adhered to operating instruction of MAGLUMI series fully
—auto chemiluminescence immunoassay analysers. Each test parameter is
identified via a RFID CHIP on Reagent kit.

2.7.3.3. Dilution

Sample dilution by analyser is not available in this reagent kit. Samples with

concentrations above the measuring range can be diluted manually.

2.7.3.4. Calculation of Result

The calculate analyzer automatically the D-dimer concentration in each sample
by mean of a calibration curve which is generated by a 2-point calibration master

curve procedure. The result expressed in pug FEU/m.

2.7.4. Determination of ferritin:

2.7.4.1. Principle

The assay principle combines a one-step enzyme immunoassay sandwich
method with a final fluorescent detection (ELFA). The Solid Phase Receptacle
(SPR) serves as the solid phase as well as the pipetting device for the assay.
Reagents for the assay are ready-to-use and pre- dispensed in the sealed reagent
strips. All of the assay steps are performed automatically by the instrument. The
reaction medium is cycled in and out of the SPR several times. The During the
final detection step, the substrate (4-Methyl- umbelliferyl phosphate) is cycled in
and out of the SPR. The conjugate enzyme catalyzes the hydrolysis of this
substrate umbelliferone) the fluorescence of which is measured at 450 nm. The
intensity of the fluorescence is proportional to the concentration of antigens present
in the sample. At the end of the assay, results are automatically calculated by the
instrument in relation to the calibration curve stored in memory, and then printed
out.
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2.7.4.2. Procedure

1. The required reagents removed from the refrigerator and allow them to come to
room temperature for at least 30 minutes.

2. Ferritin strip use one time and one FER SPR for each sample, control or
calibrator to be tested. The storage should have been resealed after the required
SPRS have been removed.

3. The calibrator must be identified by "S1", and tested in duplicate. It should be
identified by "C1, when the control needs to be tested.

4. The calibrator was mixed with control and samples using a VVortex- type mixer.
5. The calibrator, sample or control was added 100 pL into the sample well.
6. The SPRS and strips inserted into the instrument. .

7. The assay as directed in the Operator's Manual. All the assay steps are
performed automatically by the instrument. The assay will be completed within
approximately 30 minutes,

8. After the assay is completed, the SPRS and strips were removed from the
instrument.

2.7.5. Determination of alanine aminotransferase (ALT):

2.7.5.1. Principle

Alanine aminotransferase (ALT) catalyzes the reaction between L-alanine
and 2-oxoglutarate. The pyruvate formed is reduced by NADH in a reaction
catalyzed by lactate dehydrogenase (LDH) to form L-lactate and NAD+. The rate
of the NADH oxidation is directly proportional to the catalytic ALT activity. It is
determined by measuring the decrease in absorbance.

2.7.5.2. Calculation

The Cobas 6000 system automatically calculates the ALT concentration of

each sample.
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2.7.6. Determination of Aspartate aminotransferase (AST):

2.7.6.1. Principle

Aspartate Aminotransferase AST in the sample catalyzes the transfer of an
amino group between L-aspartate and 2-oxoglutarate to form oxaloacetate and L-
glutamate. The oxaloacetate then reacts with NADH, in the presence of malate
dehydrogenase (MDH), to form NAD+. The rate of the NADH oxidation is
directly proportional to the catalytic AST activity. It is determined by measuring

the decrease in absorbance.

2.7.6.2. Calculation

The Cobas 6000 system automatically calculates the AST activity of each sample
2.7.7. Complete Blood Count

The blood specimen in EDTA tube was shaken up then was examined as
soon as possible in swelab alfa automated hematology analyzer to account white

blood cell, lymphocyte and hemoglobin.
2.8. Biostatistics analysis

In this study the data were calculated by Microsoft Excel 10 with the
Statistical Package for the Social Sciences (SPSS) version 24. Descriptive statistic
was expressed as mean + standard deviation (SD) for different among  four
group’s patients. Spearman correlation coefficient was used to evaluate the
correlations between all variables. Significant differences were considered as p<

0.05 and more was non-significant.
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3. Results and Discussion

3.1. Demographic characteristics of Patients with covid-19

The present study enrolled 88 patients with covid-19. The demographic
characteristics of patients are shown in table (3-1).

Table (3-1): Demographic characteristics of patients

Characteristic N (%)
Age (years)
Mean + SD 48.55 £ 12.72
Range 19.00- 75.00
<30, X 10.2 %
30-39, 16 18.2%
40-59, 48 54.6 %
> 60, 15 17.0 %
Gender
Male, 49 55.7 %
Female, 39 44.3 %
Male: female ratio 1.26:1
BMI
Mean + SD 31.085 £ 4.25
Range 19.96-39.96
Smoker
Yes 48 54.6 %
No 40 45.4 %

N: number of cases; SD: standard deviation; 1: independent samples t-test; NS: not
significant at P > 0.05
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The mean age of patients was (48.55 + 12.72). The frequency distribution of
patients according to age was also shown in table (3-1). Although COVID-19 can
affect individuals of any age, the present study show the high rate of infection was
between 40-59 years 48 (54.6 %), followed by the age group of 30-39 years 16
(18.2 %), suggesting that young adults may be driving resurging epidemics, show
in figure (3-1) .

60.00% -
40.00%
20.00%
0.00%
<30

30-39
40-59

Age Groups

Figure (3-1): Distribution of covid-19 patients according to Age groups.

So, the occupational and behavioral factors might put adults at higher risk
for exposure toCOVID-19. Younger adults make up a large proportion of workers
in frontline occupations (e.g., retail stores, public transit, child care, and social
services) and highly exposed industries (e.g., restaurants, entertainment, and
personal services) (Rho et al.,, 2020), Where consistent implementation of
prevention strategies might be difficult or not possible. In addition, younger adults
might also be less likely to follow community mitigation strategies, Such as social
distancing and avoiding group gatherings, (Kidder et al., 2020). Younger adults

are more likely to have mild or no symptoms, Can contribute to pre-symptomatic
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or asymptomatic transmission to others, (Furuse et al., 2020), including to persons
at higher risk for severe illness. COVID-19 infection is not benign in younger
adults, especially among those with underlying medical conditions, who are at risk

for hospitalization, severe illness, and death, (Cunningham et al., 2020).

According to gender, Covid-19 was found to be more prevalent among
males 49 (55.7 %) than females 39 (44.3 %) with male to female ratio of 1.26:1,
table (3-1) and figure (3-2), indicate that male patients were more effected by
Covid-19,The virus responsible for enters the body through the angiotensin-
converting enzyme 2(ACE2),(Hoffmann et al.,, 2020). Differences in the
expression of ACE2 caused by sex hormones may help in explaining the sex
disparities in COVID-19 infection, severity, and fatality, (Gheblawi et al. 2020).
The men had more severe disease than the women. Respiratory rate, oxygen
requirement and lung infiltrates were the clinical parameter to stratify the severity
of disease, (Jin et al., 2020).

Male Female

Figure (3-2): Distribution of covid-19 patients according to Gender
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AS regard he mean of Body mass indices (BMI) was (31.085 * 4.25), some
study were stimulated by observations in hospital intensive care showed that body
mass indices (BMI) above 35 or 40 were associated with poorer prognosis.
However, a body mass index (BMI) is linearly associated with COVID-19, (Simon
et al., 2020).

The number of smoker was 48(54.6%), while the number of non-smoker
was 40(45.4 %). Previous study have shown that smokers are twice more likely
than non-smokers to contract influenza and have more severe symptoms, while
smokers were also noted to have higher mortality in the previous COVID-19
outbreak, (Park et al .,2017).

3.2. Chronic illnesses patients with COVID-19

The rates of chronic illnesses including diabetes mellitus, systemic
Hypertension, heart disease and kidney disease, are shown in table (3-2)

Table (3-2): Chronic illnesses in patients with covid-19

. . Patients

Chronic illnesses N | %
Diabetes mellitus

Yes 33 37.5%

No 55 62.5 %
Systemic hypertension

Yes 49 55.7 %

No 39 44.3 %
Heart disease

Yes 16 18.2 %

No 72 81.8 %

N: number of cases.

The frequency distribution of patients according to chronic illnesses show 33
(37.5 %) of patients with covid-19 have diabetes mellitus. In the present study, 49

39



Chapter three Results and Discussion

(55.7 %) of patients have systemic hypertension. The current findings show only
19 (18.2 %) of patient with covid-19 have heart disease, and only 7 (7.9 %) have
kidney disease, Since some researchers found diabetes, Hypertension, Heart
disease and Any other coexisting diseases were related with severity of COVID-
19. In the USA, Patients with diabetes mellitus have a higher possibility of
hospitalization and greater illness severity, (Gregory et al., 2021). Some research
suggested that diabetic patients’ cytokine responses may be related to the severity

of COVID-19, (Pal et al., 2020).

3.3 The Severity ofCOVID-109.

Table (3-3): The distribution COVID-19 patient according to the severity

Characteristic N Pl %
Mild, n (%) 69 78.4
Severe, n (%) 19 21.6
Total 88 100.00

N: number of cases.

Patients with Covid-19 were classified according to the severity, based on
pneumonia in the CT scan, multi-organ failure and ICU admission. The evaluation
was completed by a specialist physician. Table (3-3) appear a sixty nine patients
(78.4%) had mild disease and 19 (21.6%) of patients were admitted to critical care
with severe disease. The difference in severity of disease could be explained by
immunological factors; young children are more adept at fighting off novel
diseases, whereas the older population is more accustomed to having immune
memory responses acquired over a lifetime (Brodin., 2021). Differences in the
immune system could also explain why severe COVID-19 is much more common

In men than in women, (Casanova et al., 2020). In consideration of symptom
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factors, cough, (Azab et al., 2020), dyspnea, (Hu et al., 2020), fatigue, (Tang et
al., 2020), and fever,( Qiu et al., 2020) were the main symptoms of severe
COVID-19. Unsurprisingly, the existence of these symptoms could lead to severe
iliness. Cough and fever were globally regarded as main factors in previous study,
(Driessche et al., 2020). The symptoms could be found in children, adolescents,
and adults, (Viner et al., 2021) in research on Europe,( Lechien et al., 2020), The
UK, (Docherty et al.,2020 ), And other countries. Considering dyspnea, infection
with COVID-19 could result in severe outcomes and death from pneumonia with
severe symptoms, (Azabou et al., 2020). Fatigue could even be found in the post-
COVID-19 period,( Wostyn, 2020).

3.4-The comparison between covid-19 patients with diabetic and

covid-19 patients without diabetic

Table (3-4): Frequency distribution of covid-19 patients with diabetic and covid-19 patients
without diabetic according to some variables.

Cases of covid-19
with diabetic without diabetic p
N=33 N=55
White blood cells g\l
Mean+ SD 15.73+£3.25 15.7+ 3.95
Range 10.80 — 23.60 10.44 — 26.20 Mot
SE 0.55 0.528
Lymphocytes
Mean+ SD 5.64 +3.31 6.19 + 3.66
Range 1.10- 13.20 1.10 - 17.20 0.469
SE 0.0.56 0.49 NS
Hemoglobin g\dl
Range 7.70 - 16.00 8.10 - 17.70 ¥
SE 0.276 0.247 NS
AST U\L
Meanz SD | 35.69 + 12.46 37.785 + 12.64 0.441
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Range 15.00 - 55.00 13.00 - 59.00 i
SE 2.106 1.68 NS
ALT U\L
Meanzx SD 35.68 + 13.99 36.46 + 13.577 0.794
Range 12.00 - 54.00 10.00 - 58.00 +
SE 2.36 1.81 NS
Ferritin  ng\ml
Meanx SD 498.92 + 135.24 483.81 + 95.208 0534
Range 213.40 - 829.80 140.40- 751.00 +
SE 22.86 12.72 NS
D-dimer ng\ml
Range 160.00 - 7622.00 140.40- 3483.00 +
SE 286.63 68.58 S

N: number of cases; SE: standard Error ; 1: independent samples t-test; HS: Highly significant at
P <0.001; NS: not significant at P < 0.05.

The comparison of white blood cell between covid-19 patients with diabetic
and covid-19 patients without diabetic has been carried out and the results were
demonstrated in table (3-4), Mean levels of WBC in covid-19 patients with
diabetic were higher than mean WBC of covid-19 patients without diabetic, (15.73
+ 3.25)versus(15.7+ 3.95),The difference was non-significant (P =0.962). Much
similar study among diabetics mean leukocyte was higher when compared to their
non-diabetic counterpart, (Yang et al., 2020).

In the same hand, the difference of hemoglobin, lymphocyte, AST, ALT and
ferritin were non-significant, except the mean of D-dimer was significant. The
mean of hemoglobin in patient’s covid-19withe diabetic was greater than mean of
non-diabetic (12.49 + 1.63) versus (12.14 + 1.85).

Thus, the mean of hemoglobin in covid-19 patients with diabetic (12.49 +
1.63) was more than without diabetic (12.14 + 1.85) Several hypothesis to RBCs
are rather unique body cells, since they have lost all organelles when mature and
they only conserve a few metabolic pathways for obtaining energy and reducing
the power consumption for the key functions they need to fulfill (Barasa &
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Slijper2014). This makes RBCs highly sensitive to any disorder. In addition,
RBCs are involved in the transport and delivery of nutrients such as amino acids. It
has been shown that the metabolism of RBCs is altered in DM, including the
glycosylation of the heme group by an excess of glucose (Contreras-Zentella et
al., 2019). This heme glycosylation tends to shift the oxygen dissociation curve to
left, leading to an increase in hemoglobin—oxygen affinity and reduced oxygen
delivery to tissues. Furthermore, metabolite transport and basal metabolism of
RBCs can be compromised in DM, thus impairing the delivery of certain
compounds to several tissues (Gay et al., 2017).

The mean lymphocyte of patients of covid-19 without diabetic was higher
than (6.19 * 3.66) versus (5.64 + 3.31). the epidemiological study have determined
that DM is associated with chronic inflammation, which may contribute to the
acceleration of diabetic micro-antipathy, and the development of macro-antipathy,
insulin resistance (IR) is a characterized of DM and the exact molecular action
leading to IR is not yet understood. The study, it have associated IR with
inflammation experimental study have demonstrated a link between chronic
inflammation and insulin resistance through mechanisms involving obesity,
(Pitsavos et al., 2007).

While, the means of liver enzyme patient of covid-19 without diabetes were
(37.785 = 12.64 AST), (ALT 36.46 + 13.577) greater than with diabetic
(AST35.69+12.46),(35.68+13.99ALT)(p=0.373,0.794,respactivaly).Since, The
liver is a vital organ in metabolism that plays an important role in the regulation of
glucose homeostasis (Wang et al.,2016) . In another study, it significance of

abnormal liver biochemistries remains uncertain (Schaefer et al., 2020).

Then, the mean of ferritin of diabetic in covid-19 patients more than it is
mean without diabetic (498.92 £+ 135.24) versus (483.81 = 95.208).Most of study,
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there were found a strong positive correlation between ferritin and the hepatic
enzymes, ALT. It is plausible that iron overload in the liver damages hepatocytes,
which in turn would result in elevated transaminases and GGT, (Choi et al., 2005).

Finally, the mean of D-dimer with diabetic in covid-19 was increased
(1183.32 £ 695.7669) Than patients without diabetic in covid- (677.40 + 413.26),
But the difference was non-significant (P=0.039), During hyperglycemia-hyper-
insulinemia, which is a characteristic of diabetes, elevation of plasma coagulation
factors may constitute a potential for enhanced thrombin generation and
thrombosis when triggered by exposure of transcription factor TF, Such as during

arterial plaque rupture, (Vaidyula et al., 2006).

Table (3-5): Frequency distribution of covid-19 patients with diabetic and covid-19 patients
without diabetic according to level of Serum VCM-1.

Cases of COVID-19

VCM-1 (pg/ml) with diabetic without diabetic P
N=33 N=55
Range 112.36 — 562.40 34.66 — 456.00 0.302 1
Median (IQR) 199.00 (113.20) 195.75 (114.34) NS

N: number of cases; IQR: inter-quartile range; ¥: Mann Whitney U test; HS:
Highly significant at P <0.001

The comparison of serum VCM-1 level between covid-19 patients with
diabetic and covid-19 patients without diabetic has been carried out and the results
were demonstrated in table (3-5) and figure (3-3), Median levels of serum VCM-1
in covid-19 patients with diabetic were higher than in comparison with it is median
levels of covid-19 patients without diabetic, 199.00 (113.20) pg/ml versus 195.75
(114.34) pg/ml, the difference was non-significant (P = 0.302). This simulative

effect of high glucose concentration on the expression of adhesion molecules by
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endothelial cells has been previously reported in various study performed both in
vivo and in vitro. However, the results concerning the rate of induction of various
types of adhesion molecules have not been consistent depending on the
experimental system used. The Stimulation of ICM-1was express by high glucose

concentration, (Esposito et al., 2001).

Cowid-19 patients with diabetic
D Cowid-19 patients without diabetic

G O D

10000

Figure (3-3): Box plot OF comparison of median serum VCM-1 level among covid-19
patients with diabetic and covid-19 patients without diabetic.

The comparison of serumVap-llevel between covid-19 patients with
diabetic and covid-19 patients without diabetic has been carried out and the results
were demonstrated in table (3-6) and figure (3- 4).

Table (3-6): Frequency distribution of covid-19 patients with diabetic and covid-19 patients
without diabetic according to level of Serum VAP-1.

Cases with COVID-19
E’A/Pr;j) il alislei e ahalste P
Y N=33 N=55
Range 2089.00— 8743.00 2347.00— 9130.00 <0.001
Median (IQR) 3690.00 (1230.00) 3678.50 (1673.25) e
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N: number of cases; IQR: inter-quartile range; i: Mann Whitney U test; HS:
Highly significant at P < 0.001

Median levels of serum VAP-lin covid-19 patients with diabetic were
increased than in comparison with its median levels in covid-19 patients without
diabetic, 3690.00 (1230.00)pg/ml versus(3678.50) (1673.25) pg/ml, the difference
was highly significant (P =< 0.001). Previous study there was found a correlation
between insulin resistance and the presence of adhesion protein in diabetes.
Depending on the adhesion protein, the corresponding soluble form can be released
into the circulation via different mechanisms: Shedding from the membrane-
Bound form, or alternatively splicing of the gene encoding the integral protein
(Leinonen et al., 2009).

Covid-19 patients with diabetic
10000 00— . . . . .
E Covid-19 patients without diabetic
B0 N0
GO0 0
4000 00—
2000 00—

Figure (3-4): Box plot of comparison of median serum VAP-1 level among
covid-19 patients with diabetic and covid-19 patients without diabetic
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3.5 The comparison between covid-19 patients with and without
systemic hypertension

There was non-significant differences between patient’s covid-19 with
hypertension and without hypotension were such as white blood cell, lymphocyte,
heamgoblin and D-dimer, In contrast the differences in liver enzyme (AST, ALT),
Ferritin were significant, table (3-7).

Table (3-7): Frequency distribution of covid-19 patients with systemic hypertension and
covid-19 patients without systemic hypertension according to some variables.

Case with COVID-19
with systemic hypertension without systemic hypertension P
N=49 N=39
White blood cells g\l
Meanz SD 1545+ 3.34 16.76 £4.48
Range 10.44 — 24.80 10.80 — 26.20 Ml
SE 0.46 0.75
Lymphocyte g\l
Meanz SD 5.91 + 3.66 5.31+3.16
Range 1.10-17.20 1.20 - 13.40 0-4:1
SE 0.508 0.534 NS
Hemoglobin g\dl
Meanz SD 12.18 + 1.66 12.60 + 1.88 0.279
Range 8.10 - 16.00 7.70-17.70 ¥
SE 0.230 0.318 NS
AST U\L
Meanz+ SD 35.85 + 12.18 41.42 £11.71 0.037
Range 13.00 - 55.00 15.00 - 59.00 +
SE 1.68 1.97 S
ALT U\L
Mean+ SD 34.74 +13.15 40.83 + 13.33 0.038
Range 10.00 - 54.00 12.00 - 58.00 ¥
SE 1.82 2.25 S
Ferritin ng\ml
Meanz SD 471.75 + 87.77 525.92 + 136.99 0027
Range 213.40- 751.00 279.80- 844.10 ¥
SE 12.17 23.15 S
D-dimer ng\ml
Meanz SD 1005.51 + 439.28 754.02 + 514.30 0.325
Range 101.00 - 7622.00 311.41- 3483.00 T
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SE 199.59 86.93 NS
N: number of cases; SD: standard deviation; t: independent samples t-test; HS: Highly
significant at P < 0.001; NS: not significant at P < 0.05.

The comparison of white blood cell between covid-19 patients with
hypertension and covid-19 patients without hypertension has been carried out,
Mean levels of WBC in covid-19 patients with hypotension were higher than mean
WBC in covid-19 patients without hypertension, (16.76 £ 4.48) versus, (15.45 +
3.34) the difference was non-significant (P =0.122).That identified evidence in
support of a causal relationship between circulating lymphocytes and risk of
Chronic heart disease (CHD), Although the genetic effect of lymphocyte count on
CHD reported that Driven by variants in the major histocompatibility complex
locus, (Astle et al., 2012). The study provides a plausible mechanism by which
lymphocytes might cause CHD, through increases in blood pressure(BP

)parameters The relationship between total lymphocyte count and both Systolic
Blood Pressure (SBP) and Diastolic blood pressure (DBP) that was independent of

the major histocompatibility complex region. This is of importance because SBP
and DBP are recognized causal risk factors for cardiovascular disease, (Flint et al.,
2019). The mechanism by which white blood cells, At the effects of lymphocytes
might be mediated by modulating vascular function, Sympathetic outflow, And
hypertension as well as renal sodium reabsorption and salt handling by antigen
presenting cells, (Van et al.,2019).

Thus, the mean of hemoglobin in covid-19 patients with hypertension (12.18
+ 1.66) was lower than in patients without hypertension (12.60 = 1.880). In
pervious study, the Person was evaluated Hemoglobin level in arterial blood
pressure in  persons, (GoObel et al., 1991). The mechanism for blood pressure
increase with increased Hb levels would be increased blood viscosity. That

elevation of hematocrit and Hb levels increases blood viscosity and that increased
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viscosity partly through an effect on blood pressure may worsen cardiovascular
function. However, other research is inconclusive about the role of blood viscosity
in high blood pressure and hypertension. Studies in hypertensive patients do
support the role of increased blood viscosity in raising blood pressure but not in

healthy individuals, (Vazquez et al., 2012).

The mean lymphocyte in patients of covid-19 hypertension was (5.91 +
3.66) higher than non-hypertension (5.31 £ 3.16). In the epidemiological study, the
lymphocyte were elevated in  BP. (Demir., 2013). The pathologic and molecular
mechanisms by which BP variability leads to vascular disease are controversial. It
has been suggested that BP variability may promote endothelial expression of
cytokines and stimulate inflammation. The total white blood cell (WBC) count and
its subtypes, such as neutrophil, lymphocyte and neutrophil/lymphocyte ratio
(NLR) can be used as an indicator of systemic inflammation, (Chae et al., 2001).

While, the means of liver enzyme patient of covid-19 without hypertension
were (41.42 + 11.71AST), (40.83 £ 13.33ALT) greater than with hypertension
(AST 35.85 + 12.18), (34.74 = 13.15ALT).since, that the content of
hypertensinogen was reduced in human plasma in patients with hepatic
insufficiency. Renin is generally considered to be destroyed in the liver since
hepatectomy will delay its removal from the blood. Likewise hypertensinase, the
hypertension splitting enzyme, is also said to be present in liver as well as in many
other parts of the organism; however, its concentration in the blood is said not to
be changed in hepatic insufficiency (Preetha S., 2016).

Then, the mean of ferritin of hypertension in covid-19 patients was increased
of mean without hypertension (471.75 + 87.77) versus (525.92 = 136.99), the
difference was significant (P =0.027). The ferritin levels were associated with

insulin resistance and the development of diabetes, (Bonnet et al., 2017). This

49



Chapter three Results and Discussion

association can be mediated by the presence of fatty liver disease. Then, it
associated with a progressive increase in BP over time and with incident
hypertension. Iron overload might play a role in the pathogenesis of fatty liver
disease by increasing insulin resistance and oxidative stress (Kim et al.,
2012).

Finally, the mean of D-dimer with hypertension raised 1005.51 + 439.28
then hypotensien754.02 £ 514. Similar finding, it observed higher D-dimer levels
among the hypertensive patients, when compared with the normal healthy controls.
This difference may probably be related to a difference in blood pressure values of
patients included in these study or interference of antihypertensive treatments,
(Zhang et al.,2003).

Table (3-8): Frequency distribution of covid-19 patients with systemic hypertension and
covid-19 patients without systemic hypertension according to level of VCM-1.

Cases with COVID-19
VCM-1 covid-19 patients covid-19 patients
) with systemic hypertension without systemic hypertension P
(pg/mi) N=49 N=39
Range 34.66— 562.40 114.00 — 456.00 0.68
- 1 T
'\é'le(gg‘)” 195.75 (108.26) 199.00 (114.34) NS

N: number of cases; IQR: inter-quartile range; +: Mann Whitney U test; HS: Highly significant
at P <0.001

The comparison of serum VCM-1 level between covid-19 patients with
systemic hypertension and covid-19 patients without systemic hypertension has
been carried out and the results were demonstrated in table (3-8) and figure (3-5),
Median levels of serum VCM-1 in covid-19 patients with systemic hypertension
were lower than in comparison the median levels of covid-19 patients without
systemic hypertension, 199.00 (113.20) pg/ml versus 195.75 (114.34) pg/ml, The
difference was non-significant (P = 0.681). Previous report, it have shown that
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increased levels of soluble VCM-1 were found in patients with complicated
hypertension (Ferri et al., 1999). With increased BP, sheer stress may induce an
inflammatory condition and endothelial cells may be activated by inflammatory
cytokines, whereas ICM-1 and VCM-1 mediate strong adhesion of leukocytes to
the endothelium. In addition, it was reported that endothelial dysfunction reflects
the effects of chronic hypertension and it is more likely in hypertensive patients
with cardiac hypertrophy than in patients without cardiac hypertrophy, (Huo et al.,
2000).

Cowid-19 patients with systemic hypertension
= Cowid-19 patients without systemic hypertension

Figure (3-5): Box plot comparison of median serum VCM-1 level among covid-19 patients
with systemic hypertension and covid-19 patients without systemic hypertension

Table (3-9): Frequency distribution of covid-19 patients with systemic hypertension and
covid-19 patients without systemic hypertension according to level of Vap-1.

Cases with COVID-19
VAP-1 with systemic hypertension without systemic hypertension p
(pg/ml) N=49 n=39
Range 2459.00— 9130.00 2089.00— 8140.00 0.014
Median 3719.50 (1108.75) 3600.50 (1029.75) g
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(IQR)

N: number of cases; IQR: inter-quartile range; +: Mann Whitney U test; HS: Highly significant
at P <0.001

The comparison of serum VAP-1 level between covid-19 patients with
systemic hypertension and covid-19 patients without systemic hypertension has
been carried out and the results were demonstrated in table (3-9) and figure (3-6),
Median levels of serum Vap-1 in covid-19 patients with systemic hypertension
were higher than  the median levels of covid-19 patients without systemic
hypertension,3719.50 (1108.75)pg/ml versus3600.50 (1029.75) pg/ml, the
difference was significant (P =0.014).Since in study, VAP-1 was significantly
higher in hypertensive patients when compared to their non- hypertensive. It was
possible relations between VAP-1 and cardiovascular complications, (Aronow et
al., 2011). Endothelial VAP-1 can participate in inflammation by binding
granulocytes, Lymphocytes, and monocytes, with the aid of SSAO activity.
Fibrinogen is an acute phase reactant and is also associated with progression of

atherosclerosis in patients with chronic kidney disease, (Hiramoto et al ., 2012).

Cowid-19 patients with systemic hypertension
E Cowvid-19 patients without systemic hypertension

Figure (3-6): Box plot comparison of median serum VAP-1 level among covid-19 patients
with systemic hypertension and covid-19 patients without systemic hypertension.
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3.6 The comparison between covid-19 patient’s smoker and covid-19

patient’s non-smoker.

The comparison of white blood cell between covid-19 patients smoker and
covid-19 patients non-smoker has been carried out and the results were demonstrated

in table (3- 6).

Table (3-10): Frequency distribution of covid-19 patient’s smoker and covid-19

Results and Discussion

patient’s non-smoker according to some variables.

Cases of COVID -19

patients smoker N=48 non-smoker N=40 P
White blood cells g\l
Mean= SD 15.66 + 3.73 16.36 + 3.90 0.407
Range 10.44 — 26.20 10.80 — 24.80 i
SE 0.53 0.65 NS
Lymphocyte g\dl
Mean+ SD 6.30 + 3.62 4.83+291
Range 1.60- 17.20 1.20-11.20
0.049
SE 0.51 0.49 ST
Hemoglobin g\dl
Mean+ SD 12.53 £ 1.69 12.08 + 1.86 0.258
Range 8.10-17.70 7.70 — 16.60 +
SE 0.242 0.315 NS
AST U\L
Meanz SD 36.463 + 12.91 40.211+11.44 0.173
Range 13.00 - 59.00 14.00 - 59.00 +
SE 1.64 1.93 NS
ALT U\L
Meanz SD 35.62 + 14.199 39.57 £ 12.86 0.196
Range 10.00 - 57.00 12.00 - 58.00 +
SE 2.028 2.17 NS
Ferritin ng\ml
Mean+ SD 521.45 + 141.47 447.47 + 66.46 0.005
Range 140.40- 844.10 340.20 - 623.10 +
SE 20.21 11.23 S
D-dimer ng\ml
Mean+ SD 978.42 + 418.44 775.48 £ 360.65 0.443
Range 101.00 - 7622.00 213.20- 5011.00 +
SE 202.63 128.57 NS
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N: number of cases; SD: standard deviation; 7: independent samples t-test; HS: Highly significant
at P <0.001; NS: not significant at P < 0.05.

Mean levels of WBC in covid-19 patients non- smoker were higher than mean
WBC of covid-19 patients smoker, (15.66 + 3.73) versus (16.36x 3.90), the
difference was non-significant (P =0.407). In previous study, elevation of
inflammatory markers, such as the WBC count, CRP, IL-6, and IL-8, had been
reported in COPD patients, these associations were more significant in the non-

current smoker group than in the current smoker group, (Singh et al., 2010).

While, the mean of hemoglobin in covid-19 patient’s smoker was12.53 +
1.69 Increase in comparison with non-smoker 12.08 + 1.86.But, the difference was
non-significant (P = 0.258). The hypothesis to explain, it confirmed that
hemoglobin levels were higher for smokers than non-smokers, (Gumus et al.,
2010). Other study, smoking is associated with increase hemoglobin levels in total
blood, (Mahsud et al., 2010).

The mean lymphocyte of patients of covid-19 smoker was higher than non-
smoker (6.30 + 3.62) versus (4.83 + 2.91). While, the difference was significant (P
= 0.049).the epidemiological study, the lymphocyte have been used as an indicator
of inflammation and have been associated with chronic obstructive pulmonary
disease (COPD), systemic inflammatory response in rheumatic disease; they can be
derived from routine blood investigations without any additional cost. Thus, that
lymphocyte increased in the smokers, (Gumus et al., 2018).

While, the means of liver enzyme patient of covid-19 non-smoker were
(40.211+11.44AST), (39.57+£12.86ALT) greater than smoker (AST36.463 =
12.91), (35.62 £ 14.199ALT).Since, the difference was non- significant (P =0.173,
0.196, respectively). The study, that is on the association between smoking and
liver enzymes, (Breitling et al., 2009). The particularly hazardous effect of heavy

drinking and smoking on liver enzyme, Which is a risk factor for liver cancer and
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cirrhosis, it may contribute to the synergistic effects of smoking and alcohol on
liver cancer and alcoholic cirrhosis reported in study, (Altamirano et al.,2010).

Then, the mean of ferritin of smoker in covid-19 patients increased of mean
non-smoker 521.45 + 141.47versus447.47 + 66.46.thus, the difference was
significant (P =0.005 )the lung epithelial cells can rapidly increase the expression
of ferritin protein. Ferritin restricts the capacity of iron to generate reactive oxygen
species and free radicals via iron sequestration and, thus, serves as an antioxidant
protein, (Ghi et al., 2009).

Finally, the mean of D-dimer smoker increased in comparison with (978.42
+ 418.44) than non-smoker (775.48 + 360.65), But the difference was non-
significant (P =0.443). In the study, had numerically higher levels of D-dimer than
non-smokers, this difference were in healthy HIV-infected (human
immunodeficiency virus) adults (Caponnetto et al., 2011).
Table (3-11): Frequency distribution of covid-19 patient’s smoker and covid-

19 patient’s non-smoker according to level of Serum VCM-1

Cases of COVID-19
VCM-1 covid-19 patients smoker covid-19 patients non-smoker P
(pg/ml) N=48 N=40
Range 34.66—562.40 98.20- 219.80 0.001
Median i
236.00 (167.42 180.30 (56.66

N: number of cases; IQR: inter-quartile range; ¥: Mann Whitney U test; HS:
Highly significant at P <0.001

The comparison of serum VCM-1 level between covid-19 patients smoker
and covid-19 patients non-smoker has been carried out and the results were
demonstrated in table (3-11) and figure (3-7), Median levels of serum VCM-1 in
covid-19 patients smoker were higher than in comparison the median levels of
covid-19 patients non-smoker , 236.00 (167.42)pg/ml versus 180.30 (56.66)
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pg/ml, The difference was highly significant (P = 0.001). A previous study, the
patients diagnosed with atherosclerosis observed that VCM-1 values higher
concentration, these molecules were strong and independent predictors of mortality
In patients with  atherosclerosis. The primary origin of CAD (Coronary artery
disease) is atherosclerosis, which is a chronic inflammatory process that induces
the expression of adhesion molecules at the endothelial membrane. VCM-1,
ICAM-1 and E-selectin promote the connection of leukocytes and their migration
into the intima, whereas a metalloproteinase plays a special role in the instability
of atherosclerotic plaques. These molecules can also be found in the serum in a
soluble form due to the protolithic rupture of cellular membranes in which
adhesion molecules are expressed. Therefore, their measurement can be evaluated
in several clinical situations in which inflammation is a causal contributor, making

these molecules easily accessible serum markers, (Hoke et al., 2015).

Cowid-19 patients smmoker
D Cowid-19 patients non-smoker
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Figure (3-7): Box plot of comparison of median serum VCM-1 level among covid-19
patient’s smoker and covid-19 patient’s non-smoker
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Table (3-12): Frequency distribution of covid-19 patient’s smoker and non-
smoker according to level of Serum VAP-1

VAP-1 Cases COVID-19
(pg/mli) covid-19 patients smoker covid-19 patients non-smoker P
Range 2456.00—9130.00 2089.00- 4889.00 0.009
Median i
(I0R) 3698.00 (1571.50) 3550.00 (1516.00) S

N: number of cases; IQR: inter-quartile range; {: Mann Whitney U test; HS:
Highly significant at P <0.001

The comparison of serum Vap-1 level between covid-19 patients smoker and
covid-19 patients non-smoker has been carried out and the results were
demonstrated in table (3-12) and figure (3-8), Median levels of serum Vap-1 in
covid-19 patients smoker were higher than in comparison the median levels of
covid-19 patients non-smoker, 3698.00 (1571.50)pg/ml versus3550.00 (1516.00)
pg/ml, the difference was highly significant (P = 0.009).since, the serum VAP-1
levels in those with a smoking history were higher than in those without a smoking
history, although, (Wan et al., 2013). The enzymatic activity of VAP-1 converts
methylamine to hydrogen peroxide, ammonium, and aldehydes, all of which
promote inflammation by up-regulating the expression and release of selectins,

which are classic adhesion molecules, onto endothelium, (Jalkanen et al., 2007).
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Figure (3-8): Box plot showing comparison of median serum VAP-1 level among covid-19
patient’s smoker and covid-19 patient’s non-smoker.

3.7 -The comparison between mild covid-19 patients and severe

covid-19 patients

The comparison of white blood cell between sever covid-19 patients and

mild covid-19 patients has been carried out and the results were demonstrated in

table (3- 13).

Table (3-13): Frequency distribution of mild covid-19 patients and severe covid-19 patients

according to some variables

Cases of COVID-19

mild covid-19 patients severe covid-19 patients P
N=69 N=19
White blood cells g\l
Mean+ SD 14.89 + 3.09 19.076 + 3.87 0.001
Range 10.44 - 26.20 12.60 — 24.80 i
SE 0.37 0.94 HS
Lymphocyte g\dl
Meanz SD 6.279 + 3.45 4.27 £3.01
Range 1.60- 17.20 1.20-11.20 O'Of '
SE 0.41 0.73 S
Hemoglobin g\dl
Mean+ SD 12.25 +1.69 12.61 +2.161 0.468
Range 7.70 - 16.00 9.60 -17.70 i
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SE 0.203 0.524 NS
AST U\L
Mean+ SD 32.91 + 12.15 42.66 +11.28 0,035
Range 13.00 - 59.00 15.00 - 53.00 ¥
SE 2.43 2.73 S
ALT U\L
Mean+ SD 35.06 + 13.54 42.49 +11.73 0041
Range 10.00 - 57.00 12.00 - 58.00 ¥
SE 1.63 2.84 S
Ferritin ng\ml
Mean+ SD 485.40 + 109.97 513.98 + 156.02 038
Range 140.40 - 829.80 213.40 - 844.10 ¥
SE 13.23 37.84 NS
D-dimer ng\ml
Mean SD 913.317 + 262.15 815.124 + 209.51 0.759
Range 101.00 - 7622.00 367.70- 3483.00 ¥
SE 151.94 172.08 NS

N: number of cases; SD: standard deviation; {: independent samples t-test; HS: Highly significant
at P <0.001; NS: not significant at P < 0.05

Mean levels of WBC in sever covid-19 patients were higher than mean
WBC of mild covid-19 patients, 19.076 = 3.87 versus14.89 + 3.09 , The
difference was highly significant (P =0.001). In study, it found elevated neutrophil
useful predictor for severity and mortality of SARS-CoV-2 infection, (Liao et al.,
2020).

Thus, the mean of hemoglobin in sever covid-19 patient’s was Increase
12.61 + 2.161Than mild12.25 + 1.69. But, the difference was non-significant (P =
0.468). Where autoimmune hemolytic anemia occurred during the worsening of
symptoms of Covid-19 infection. Hb level with the associated reduction of oxygen
carrying capacity of the blood together with CT diagnosed lung parenchymal
pathology explains the significant dyspnea associated with increased disease
severity, (Lopez et al., 2020).
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The mean lymphocyte of sever patients of covid-19 was (4.27 + 3.01)
Dropped than (6.279 = 3.45) mild. While, the difference was significant (P
=0.031). The epidemiological study, that Lymphopenia was correlates with several
poor patient outcomes, including mortality, Acute Respiratory Distress Syndrome,
ICU care, and severe diseases. COVID-19 disease severity has also been linked to
the lymphocyte-to-neutrophil cell count ratio, (Lagunas et al., 2020). It has been
suggested that the reduction of immune cell counts in the peripheral blood during
viral infection may be caused by the mobilization of immune cells to sites of
infection, such as the lungs, and potentially by virus-induced destruction of T cells,
Future prospective studies designed to investigate the utility of lymphocyte subset
measurements as prognostic biomarkers of disease severity, mortality, and
response to treatment in patients infected with covid-19 are strongly encouraged,
(Merad et al., 2020).

While, the means of liver enzyme sever patient of covid-19 were (42.66 +
11.24AST), (42.49 + 11.73ALT) greater than mild, (AST32.91 + 12.15), (35.06 +
13.54ALT).since, the difference was significant (P = 0.039, 0.041, respectively).
The epidemiological study, In terms of laboratory finding AST, ALT were
significantly higher in severe cases than mild cases, which indicate a degree of
cardiac, liver coagulation function abnormality and infection, it should be paid for
these patients to avoid delayed treatment, (Wang et al., 2019). In another study,
that the incidence of hepatic abnormalities was significantly increased after
infection with COVID-19,(Zhang et al 2020).

Then, the mean of ferritin in sever in covid-19 patients increased mean
(513.98 + 156.02) versus (485.40 + 109.97).thus, the difference was non-significant (P
=0.759). The value of serum ferritin was significantly increased in severe and
critical patients as compared to mild and moderate patient. In study from (Wuhan
et al., 2020).
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Finally, the mean of D-dimer sever patients raised(815.124 + 209.51) than mild
(913.317 + 262.15)But the difference was non-significant (P =0.759), further research
to investigate the cause-effect relationship between serum D-dimer concentrations,
COVID-19 disease severity, The onset of pulmonary complications and clinical
outcomes, the identification of D-dimer as a biomarker of COVID-19 severity is
potentially clinically relevant. Its relatively simple and inexpensive determination
might assist, particularly with serial assessments, with the rapid identification of
those patients developing pulmonary compromise, or at risk of venous
thromboembolism that requires aggressive care and intensive monitoring, (Lopez
et al., 2020).

The comparison of serum VCM-1 level between severs covid-19 patients
and mildcovid-19 has been carried out and the results were demonstrated in table
(3-14).

Table (3-14): Frequency distribution of mild covid-19 patients and severe
covid-19 patients according to level of Serum VCM-1.

Cases of COVID-19
VCM-1 mild covid-19 patients severe covid-19 patients p
(pg/ml) N=69 N=19
Range 34.66— 562.40 98.20- 467.65
Median O'O(SM '
198.30 (105.05 271.31 (255.95
(I0R) (105.05) (255.95)

N: number of cases; IQR: inter-quartile range; +: Mann Whitney U test; HS:
Highly significant at P <0.001

Median levels of serum Vcm-1 in sever covid-19 patients were higher than
in comparison the median levels of mild covid-19 patients, 271.31 (255.95)pg/mi
versus198.30 (105.05) pg/ml, the difference was highly significant (P =0.004)
figure (3-9). Thus, Various infections, including those caused by the severe acute
respiratory syndrome (SARS) family of viruses, cause endothelial dysfunction,
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which is characterized by a diminished ability to produce nitric oxide and the
release of inflammatory markers, such as VCM-1 The unique marker d affinity of
coronaviruses to the host a angiotensin converting enzyme 2 receptor, which is ex-
pressed in endothelial cells of blood vessels, means a direct effect of covid-19 on
the vascular endothelium is distinctly possible. Endothelial dysfunction manifested
by reduced nitric oxide bio availability is thought to be an early event in
hypertension, diabetes, CHD, and even kidney dysfunction, which were shown

here to be significantly associated with patients COVID -19, (Varga et al., 2020).

mild cowvid-19 patients
= severe covid-19 patients

Figure (3-9): Box plot of comparison of median serum VCM-1 level among mild covid-19
patients and severe covid-19 patients.

The comparison of serum Vap-1 level between sever covid-19 patients and
mildcovid-19 has been carried out and the results were demonstrated in table (3-
15)
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Table (3-15): Frequency distribution of mild covid-19 patients and severe
covid-19 patients according to level of Serum Vap-1.

Cases of COVID-19
VAP-1 . . . _ severe covid-19 patients
(pg/m) mild covid-19 patients N=69 N=19 P
Range 2089.00— 9130.00 2347.00— 4756.00 0.009
' i
'\(/'g;j‘)” 3687.00 (1654.50) 3664.00 (1055.50) S

N: number of cases; IQR: inter-quartile range; f: Mann Whitney U test; HS: Highly
significant at P < 0.001

Median levels of serum Vap-1 in mild covid-19 patients were higher than
in comparison the median levels of sever covid-19 patients, 3687.00 (1654.50)
pg/ml versus3664.00 (1055.50) pg/ml, the difference was highly significant (P
=0.009) figure (3-10). According to previous studies, the chronic HCV infection
patients, the VAP-1 concentration was significantly elevated in patients with
moderate or severe fibrosis especially in the presence of cirrhosis. Fibrosis stages
were determined from the liver stiffness. VAP-1 supports leukocyte transmigration
in the inflamed tissue and the deleterious effects of its SSAO activity lead to
enhanced production of extracellular matrix proteins and increased oxidative
stress. This process contributes to progressive fibrosis that ultimately leads to
cirrhosis, (Van der et al., 1992).
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E miild cowid-19 patients
= sewvere cowid-19 patients

Figure (3-10): Box plot of comparison of median serum VAP-1 level among mild covid-19
patients and severe covid-19 patients.

3.8. Correlations of Serum VCM-1 level and Serum VAP-1 level

according to some variable.

Table (3-16): Correlations of Serum VCM-1 level and Serum VAP-1 level according to
some variable.

. 0.106 0.327 -0.129 0.229
White blood cells NS NS
-0.003 0.978 0.052 0.630
Lymphocyte NS NS
Hernoalobin 0.322 0.002 -0.115 0.288
g S NS
0.018 0.871 -0.290 0.006
AST NS S
0.059 0.585 -0.228 0.033
ALT NS S
Ferritin 0.168 0.117 0.254 0.017
NS S
D-dimer - 0.150 0.164 -0.114 0.291
NS NS

R: Spearman correlation coefficient; NS: not significant at P > 0.05
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As shown in table (3.16) the correlation between white blood cell and
vascular adhesion molecule were positive, but it was non-significant (p=0.372,
0.769, respectively). This notion is also supported by the parallelism observed over
time between enhanced leukocyte adhesion and VCM-1 expression. The study,
although intravital microscopy does not allow discerning which type of leukocytes
Is being recruited, the predominant role of VCM-1 suggests that most adherent
cells correspond to mononuclear leukocytes. However, recent evidence indicates
that activated neutrophils can also express the VCM-1 receptor a4f3; and can adhere
via this integrin under flow conditions. (Reinhardt et al., 1997). Previous
investigator, a role for VAP-1 in mediating leukocyte migration and propagation of
inflammation has been proposed to be facilitated by both its enzymatic activity,
(Koskinen et al.,2004).

Then, the correlation between hemoglobin and VCM-1 was positive and
significant (p=0.327, 0.229, respectively), But the correlation between hemoglobin
and vap-1 was negative and non-significant. So, the relation between hemoglobin

and vascular adhesion molecules were non- significant, (Wick et al., 1987).

The relationship between liver enzyme (AST, ALT) and VCM-1 were
positive and non-significant. But, the relation VAP-land liver enzyme was
negative and significant. Since, all relation between vascular adhesion molecule
and all liver enzymes were non- significant. VVascular adhesion molecule may be a
useful biomarker in patients with chronic liver disease, both for the diagnosis of
liver fibrosis as well as its associated complications. Moreover, evidence has
mounted for a role for endothelial adhesion molecules in fibrotic diseases in
general, as serum VCM-1 levels were elevated in patients with idiopathic
pulmonary fibrosis and were predictive of overall and post-transplant survival,
(Haller et al., 1995).
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The correlation between ferritin and VCM-1 were positive and non-
significant. But, the relationship between ferritin and VAP-1 were negative and
significant (p=0.117, 0.017, respectively). The correlation vascular adhesion
molecule and ferritin were significant; ferritin induction by aspirin might explain
earlier observations showing that aspirin is capable of directly protecting
endothelial cells from oxidant injury. Aspirin-dependent endothelial protection
reported was most pronounced when toxicity was induced by exogenous ferrous
iron, the main Fenton catalyst of oxygen radical formation in living cells. From the
results of the present investigation, (Downey, et al 2017).

Finally, the relation between d-dimer and vascular adhesion molecule were
negative and non-significant (p=0.164, 0.291, respectively). Thus, the correlation
between d-dimer and vascular adhesion molecule were non-significant, (Escher et

al., 2020).

3.9. VCM-1 levels in severe covid-19 patients and mild covid-19
patients

To evaluate the VCM-1 cutoff value as well as to predict covid-19 severity as
diagnostic tests or adjuvant diagnostic tests, receiver operator characteristic (ROC)
curve analysis was carried out and the results are shown in (3.17)

Table (3.17): Sensitivity and specificity of VCM-1 level (< 180.80-fold) in covid-
19 severity
VCM-1 level Severe Patients Mild Patients
(fold) N =19 N =69
> 180.80 15 (%) 33 (%)

< 180.80 4 (%) 36 (%)

Sensitivity % 78.9 %

Specificity % 52.2 %

PPV % 31.3%

NPV % 90.0 %
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AUC (95% CI) 0.729 (0.591- 0.867)

CI: Confidence interval, AUC: Area under curve, NPV: Negative predictive value, PPV: Positive
predictive value.

The VCM-1 cutoff value was > 180.80 with sensitivity, specificity,
positive predictive value (PPV), negative predictive value (NPV), and Area under
curve of 78.9 %, 52.2 %, 32.3 %, 90.0 % and 0.729 (0.591- 0.867), figure (3.11).

ROC Curve
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Figure (3.11): Receiver operator characteristic curve analysis for the calculation of VCM-1
possible diagnostic cutoff value

3.10. VAP-1 levels in in severe covid-19 patients and mild covid-19
patients
To evaluate the Vap-1 cutoff value as well as to predict covid-19 severity as

diagnostic tests or adjuvant diagnostic tests, receiver operator characteristic (ROC)

curve analysis was carried out and the results are shown in (3.18)
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Table (3.18): Sensitivity and specificity of Vap-1 level (< 3612.0-fold) in covid-

19 severity
VAP-1 level Severe Patients Mild Patients
(fold) N =19 N =69
> 3612.0 14 (%) 35 (%)
<3612.0 5 (%) 34 (%)
Sensitivity % 73.7%
Specificity % 49.3 %
PPV % 28.6%
NPV % 87.2 %
AUC (95% CI) 0.524 (0.368- 0.679)

CI: Confidence interval, AUC: Area under curve, NPV: Negative predictive value, PPV: Positive
predictive value.
The VAP-1 cutoff value was > 3612.0 with sensitivity, specificity, positive

predictive value (PPV), negative predictive value (NPV), and Area under curve of
73.7 %, 49.3 %, 28.6 %, 87.2 % and 0.524 (0.368- 0.679), figure ( 3.12).
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Figure (3.12): Receiver operator characteristic curve analysis for the calculation of VAP-1
possible diagnostic cutoff value.
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4. Conclusion and future work

According to the results of this study we concluded that

s Serum levels of VAP-1 and VCM-1 associated with the severity of
covid-19.

% Serum levels of VAP-1 associated with the risk factors (diabetes,
hypertension and smoking) in patients with covid-19.

% The serum levels of Vcam-1 associated just with smoking status in
patients with covid-19.

% Lymphocyte and liver enzymes associated with the severity of
covid-19.

% Liver enzymes associated with the severity of covid-19 as well as
with the hypertension in patients with covid-19.

% Vascular endothelial cell adhesion molecules (VAP-1 and VCM-1)
are not predictors for the severity of COVID-19.

4.2. Future work

1. Further studies should be conducted to confirm the significant
association of hemoglobin and AST with vascular adhesion
molecule

2. Another study for use immunological markers is performed to take
the association and effects of this marker with COVID-19infection.

3. Conduct massive studies on covid-19 to found treatments for

population
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Republic of Iraq

Ministry of Higher Education and Scientific Research

University of Kerbela

College of Medicine/ Department of Chemistry and Biochemistry

Experimental data:

Sample NO. ....ovviiiiiiiiie

Gender:  Male or Female
Smoking: Yes or No

Diabetic mellitus: Yes or No
Medications: Yes or No

Blood pressure: hypotension or hypertension
COVID-19: Yes or No

Weight:

Height:

Date of diagnosis..............c.ceveuveenn..

Biomarker:
Vascular cell adhesion molecule-1 (VCM-1)

Vascular adhesion protein-1 (VAP-1)
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