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ABSTRACT

Etodolac, a chiral nonsteroidal anti-inflammatory drug (NSAID), is widely
used for pain management and arthritis treatment. However, it suffers from
various side effects, including gastrotoxicity and cardiovascular risks. This
study investigated the potential of zinc oxide nanoparticles (ZnO NPs) as a
delivery platform for etodolac to improve its efficacy and mitigate these
adverse effects.

ZnO NPs possess several attractive properties for drug delivery
applications, including low toxicity, biodegradability, and the ability to
target specific tissues. In this study, etodolac was successfully loaded onto
ZnO NPs, and the resulting nanocomposites were characterized using
Fourier-transform infrared spectroscopy (FT-IR) and scanning electron
microscopy (SEM).

FT-IR analysis confirmed the successful loading of etodolac onto the ZnO
NPs. Additionally, SEM images revealed morphological changes on the
surface of the nanocomposites compared to pure ZnO NPs, further
indicating successful drug loading.

These findings demonstrate the feasibility of developing etodolac-loaded
ZnO NPs as a promising approach for targeted drug delivery. Further
studies are warranted to investigate the vivo efficacy and safety of these
nanocomposites, paving the way for their potential clinical application.


https://doi.org/10.62472/kjps.v14.i23.1-10
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1. INTRODUCTION

Etodolac 1.8-diethyl- 1,3,4,9-tetrahydropyran (3.4-B)indole-l-acetic acid as shown in figurel. Etodolac is a White
crystalline compound, practically insoluble in water but soluble in Alcohol, chloroform, dimethyl sulfoxide and
aqueous polyethene glycol(Haldorai and Shim, 2014)The Etodolac main action is blocking the prostaglandin
chemokines action which plays an important role in process of inflammatory. Etodolac possesses several unique
disposition features mainly due to its stereoselective pharmacokinetics. In plasma, the concentrations of the ‘inactive’
R-enantiomer are about 10-fold higher than those of the active S-enantiomer, an observation that is novel among the
chiral NSAIDs.

\ O OH

N
H 0

Figure 1. Structural Formula of Etodolac

In common with other NSAIDs, the drug is highly plasma protein bound and undergoes virtually complete
biotransformation to oxidised metabolites and acyl-glucuronides. Etodolac is well absorbed, with maximal plasma
concentrations attained within 1 to 2 hours in healthy volunteers. The elimination half-life of Etodolac is between 6
and 8 hours in plasma and is similar for both enantiomers (Sutapa et al., 2018)

NSAIDs are used for the management of mild to moderate pain, fever, and inflammation. They work by reducing the
levels of prostaglandins, which are chemicals that are responsible for pain and the fever and tenderness that occur with
inflammation. Etodolac blocks the cyclooxygenase (COX) enzymes which form prostanoids, resulting in lower
concentrations of prostaglandins .(Seay and Elim, 2019)

As with many nonsteroidal anti-inflammatory drugs (NSAIDs), Etodolac has side effects, such as gastrotoxicity, and
cardio-Vascular risk. Formulation of etodolac Nanoparticles may reduce these side effects and help to target the active
substance for better efficacy (Haldorai and Shim, 2014)

The Nano derives from the Greek word "nanos”, which means extremely small.1 . The drug is dissolved, entrapped,
encapsulated (or) attached to a nanoparticle matrix. The materials which are used for the preparation of nanoparticles
should be nontoxic, biodegradable, sterlizable etc. The types of nanoparticle Nanospheres: Nanospheres are matrix
systems in which the drug is physically and uniformly dispersed. Nanocapsules are systems in which the drug is
confined to a cavity surrounded by a unique polymer membrane. The goal of using this nano is to control the particle
size, surface properties and release of pharmacologically active agents to achieve the site-specific action of the drug
at the therapeutically optimal rate and dose regimen((Cirpanli et al., 2009), (Brocks and Jamali, 1994)). Nanoparticles
are widely used Because of their unique properties and promising applications as anti-cancer and antimicrobial agents
the material properties change as their size approaches the Atomic scale. This is due to the surface area to volume
ratio increasing, resulting in the material’s surface atoms dominating the material's performance. Owing to Their very
small size, nanoparticles have a very large Surface area to volume ratio when compared to bulk materials, such as
powders, plates and sheets. This Feature enables nanoparticles to possess unexpected Optical, physical and chemical
properties, as they are small enough to confine their electrons and produce quantum effects .(Kirkby et al., 2013)



For the past few decades, there has been considerable research interest in the area of drug delivery using particulate
delivery systems as carriers for small and large molecules. Particulate systems like nanoparticles have been used as a
physical approach to alter and improve the pharmacokinetic and pharmacodynamic properties of various types of drug
molecules. They have been used in vivo to protect the drug entity in systemic circulation, restrict access of the drug
to the chosen sites and deliver the drug at a controlled and sustained rate to the site of action. Various polymers have
been used in the formulation of nanoparticles for drug delivery research to increase therapeutic benefit while
minimizing side effects (Biswal, 2020).

One of the most promising directions is to use zinc nanoparticles for molecular diagnostics, target delivery of drugs,
and developing new pharmaceutical preparations (Jain, 1997). The zinc nanoparticles possess unique semiconducting,
optical, and piezoelectric properties, so it has been investigated for A wide variety of applications. One of the most
important features of ZnO nanometers is low toxicity and biodegradability. Biomedical Applications Of ZNO
nanoparticle ZnO NPs, as a new type of low-cost and low toxicity. Nanomaterials have attracted tremendous interest
in various Biomedical fields, including anticancer, antibacterial; diabetic, and anti-inflammatory activities, as Anti-
oxidant well as for drug delivery and bioimaging applications ((Soenen et al., 2015), (Mohanraj and Chen, 2006)).
Depending on these facts Etadolac was loaded on the ZnO nanoparticle’s surface as a drug delivery system in this
research.

2. The Experimental Part

2.1 Materials and Instruments

All the chemicals are of high purity, commercially available AR grade. All the chemicals are of high purity,
commercially available AR grade. Ethanol solvent was supplied by Hi-Media, India. The ZnO nanoparticles are
purchased from MKnano, Canada. Etodolac from SDI-Samara, Iraq

Table 1: The Instruments

Device Company Origin
Electric balance Sartorius Germany
Magnatic Stirrce National Japan

PH_meter Mauritius Germany
Infrared spectroscopy Shimadzu Japan
Electronic Microscope FEI Quanta450 Czech Republic

2.2 Method

Preparation of Etodolac-Loaded Zinc Oxide Nanoparticles

The 0.02g pure Etodolac is dissolved in 50ml ethanol in a beaker and added to 1g of zinc oxide nanoparticles. The pH
of the solution is adjusted to 7 by HCI. The ethanolic solution of the Etodolac drug and zinc oxide nanoparticles is
stirred for 72 hours in a stirring device. The collected samples are filtered, and the prepared Etodolac conjugate zinc
nanoparticles are collected.

2.3 The Fourier Infrared Spectroscopy

To characterize, and determine functional groups and modifications the FTIR spectroscopy performed for pure-ZnO-
NPs, Etodolac and ZnO-NPs- Etodolac

as shown in figures (2,3,4).
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Figure 3: FTIR Etodolac
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Figure 4: ZnO-NPs + Etodolac

2.4 The Scanning Electron Microscopy (SEM)
It studies the surface of the ZnO-NPs- Etodolac and the pure ZnO-NPs by using scanning electron microscopy to
compare between them the results illustrated in Figure 5,6.

2.5 Drug Release%

An accurately weighed quantity of Etodolac conjugate nanoparticles was filed in capsules and placed in a beaker,
which was immersed in 900 ml phosphate buffer having pH 7.4. The temperature of the media was maintained stable
at 37 °C and stirred at a speed of 75 rpm. At specific time intervals (1, 2, 3,4, 5, 6, 7, 8, 9, 10 h). The collected samples
were filtered and analyzed at 227 nm, using a UV-visible spectrophotometer against the phosphate buffer having pH
7.4 as a blank.

The equation 1 used to calculate the release percentage.

Release% = <& x 100 ------- 1
CcT



3.Results and Discussion

3.1 The Fourier Infrared Spectroscopy (FTIR)

The Table 2, 3 and 4 explain the FTIR spectrum for Etodolac, ZnO-NPs- Etodolac and the pure ZnO-NPs

Table 2: FTIR Spectrum for Etodolac

vC-H vc=0 |vC=C 8C-H ON-H
Herbicides . C-O id
Aromatic Aci Aromatic Aromatic
Etodolac 2879 1261 1738 1410 747 3339

Table 3: FTIR Spectrum for ZnO

Herbicides v (Zn-0)

Zn0O 644

Table 4: FTIR Spectrum for ZnO-NPs

N-H o(C-H)
vC-H v (C=0) Aromatic v (Zn-0)

Herbicides Aromatic Aromatic

ETO-ZNO 2917 1401 3473 784 644

The etodolac- ZnO-NPs show new bands that indicate to successful process of inserting the Etodolac between the
ZnO nanoparticle’s layers.

The broad band at 3443cm-1 refer to starching vibration for the (OH) group. The vC=0 disappears in the etodolac-
ZnO-NPs and a new band at 644 cm-1 belonging to the Zn-O bond appears ((Ibrahim, Nada and Kamal, 2005),
(Cornejo et al., 2000)).




3.2 The Scanning Electron Microscopy (SEM)
Figures 5 and 6 show the difference between the size and the shape of particles for pure Zn-NPs and ZnO NPs-

Etodolac that proved the load of Etodolac on ZnO-NPs
1 "T ko

Figure 6: SEM for ZnO + Etodolac
Figure 5 observes the electron microscope images of zinc oxide before insertion, the presence of plate-like structures
with low porosity, shapes, and sizes are unknown in the electron microscope images of the hybrid nanocomposite.
Figure 6 shows the presence of structures with high porosity between the layers as a result of the attraction between
Etodolac and the surface of the zinc oxide nanoparticles, which was shown by previous studies (Rosa et al., 2013).
The insertion of the compound into the zinc oxide changes from an irregular shape to nanostructured plates.



3.3 Drug Release

The drug release in Table 5 shows that the highest percent 98% at 50 min.

Table 5: The Etodolac Release with Time

Drug
Time / min Release%
5 15.3
10 24.5
15 33.7
20 42.2
25 55.3
30 62.1
35 73.3
40 82.1
45 90.5
50 98.7
55 98.7
60 98.7

4. Conclusion

Zn0O and Etodolac-loaded ZnO nanoparticles were successfully characterized by FTIR and SEM. The analysis
confirmed the loading of Etodolac onto the ZnO NP surface. The highest percentage of drug release occurred within
50 minutes. Notably, the incorporation of Etodolac into the zinc oxide structure resulted in a morphological
transformation, changing from an irregular shape to nanostructured plates. Furthermore, the disappearance of the
vC=0 peak in the FTIR spectrum of Etodolac-loaded ZnO NPs provides compelling evidence for the successful
formation of these nanocomposites
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Abstract
The receptive patient and the bacterium serve as the two defining criteria

Received: 2023/05/13 for opportunistic bacteria. Theoretically, no saprophytic or typical

Accepted: 2023/11/12
Published: 2024/01/04

commensal microbes can infiltrate a healthy receptive person. Only specific
"undesirable™ commensal species, "such as Vargues' Specific Pathogenic
Bacteria”, can infect this person. Several species from the typical
commensal flora, or opportunistic bacteria in the wide meaning of the word,
“may infiltrate an otherwise healthy host if their immune defences

temporarily deteriorate”. Even species that were previously thought to be
Keywords: Opportunistic
bacteria, Predisposing Factors,
Foodborne Opportunistic, and protracted immune system depression, “including various saprophytic
waterborne Opportunistic,
Airborne Opportunistic

non-virulent may assault an immunosuppressed patient with a significant

and commensal microbes”. Several bacteria that are typically found in
water, food, and the air have recently become opportunistic pathogens in
DOI:10.62472/kjps.v14.i23.11-21 both people and animals. The issue is made more difficult by the
introduction of many antibiotic-resistant strains of these opportunistic
pathogens, which make hospital-acquired infections in susceptible hosts

challenging to treat in the setting of illness.
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1.Introduction

Opportunistic pathogens (OPs) are often defined as organisms in the medical literature that can become harmful after
being perturbed by their host (such as sickness, wound, medicine, past infection, immunodeficiency, and aging).
“These opportunists can appear among symbionts” that are typically commensal "such as Streptococcus pneumoniae
and Staphylococcus aureus." or from bacteria that have been acquired by environmental exposure “such as
Pseudomonas aeruginosa and Burkholderia cepacian”. Many additional diseases are recognized as opportunists in
that, in addition to often infecting healthy people, they are also zoonotic and prey on a variety of other hosts (such as
the rabies virus and Bacillus anthracis) ( Brown et al.,2012). Most pathogens fail to meet these assumptions, with
many coexisting relatively peacefully with their human host (i.e., they are not obligately pathogenic) or even exploiting

an entirely different environment outside of human hosts(Woolhouse et al.,2001).

Opportunist organisms have three main traits: (1) they typically have low pathogenicity; (2) they typically cause
serious infections when the host's defence mechanisms against infection are compromised; and (3) they can act like
typical pathogens but may also cause unusual symptoms when given the right circumstances (Fan et al., 2019).
Those Hospital settings are the ones where infections brought on by microorganisms resistant to antibiotics are most
common, in large part because of comorbidities and problems brought on by medical interventions (Hassan et
al., 2015). Patients in particular with weakened immune systems are more prone to infections, which allows
opportunistic microorganisms to enter and spread unchecked (Moradali et al., 2017). This can happen in individuals
who are using immunosuppressants for autoimmune illnesses and other inflammatory problems (Riccardi et al., 2019),
as well as other ailments (Kirchgesner et al., 2018). Patients with human immunodeficiency virus infections
(Buchacz et al., 2016). or as host-parasite interactions are affected by climate in ways that result in greater rates of
death (Rohr et al., 2013). Those bacterial commensals that transform into fatal pathogens under specific circumstances
seem particularly probable candidates for an expanding involvement in illness and death in light of fast world change
and increases in environmental stresses. These organisms are opportunists that may live in hosts for extended periods
seemingly unaffected until developing clinical illness when host immunity is weakened or in response to changes in
the pathogen. There is proof that commensals can act as opportunistic pathogens. Saiga antelopes had a particularly
spectacular case in 2015, which was related to Pasteurella multocida serotype B in conjunction with environmental
factors (Kock et al.. 2018).

2. Opportunistic bacteria Predisposing Factors
2.1 Long-term use of antibiotic According to research (José et al., 2020), prolonged use of antibiotics may cause
changes in the oral microbiota of the body's natural inhabitants and may lead to a rise in the prevalence of opportunistic
microorganisms such as enteric bacilli, Pseudomonas, Staphylococcus, and yeasts. As a commensal fungus, Candida
spp. is found in the oral cavity. According to Komiyama et al., (2004), Candida albicans, which makes up 60 to 70%
of all isolations, is the prevalent species. Candida tropicalis and Candida glabrata are the next most common isolates.
Despite not being considered pathogenic in healthy humans, bacteria from the families Enterobacteriaceae and
13



Pseudomonas spp. have undergone extensive study. However, the oral cavity may act as a reservoir for these
microorganisms, endangering the lives of people with disabilities (Kaklamanos et al., 2005). “Staphylococci bacteria”
are not regarded to be a normal component of the human oral microbiota, but they can behave as opportunistic
pathogens in patients receiving long-term systemic antibiotics or immunosuppressive therapy (Zaatout, 2021).
When administered properly, antibiotics lower all-cause mortality and save children's lives from serious infectious
infections (Keenan et al., 2019). Despite this, they are routinely administered improperly (Fink et al., 2020) and have
a variety of unintended consequences in human hosts, in particular. The short- and long-term maturation of the gut
microbiome in children is considerably altered by antibiotic exposure (D'Souza et al., 2020). It is unclear how these
modifications vary by antibiotic class and how they affect various populations' clinical outcomes and illness risks. It
is well known that antibiotics can modify the microbiota, decreasing colonization resistance and increasing
vulnerability to some opportunistic (entero-) infections including Salmonella and Clostridium difficile (Wu et
al., 2020). On the other hand, it has been demonstrated that mass azithromycin treatment considerably lowers pediatric
mortality, maybe because of a decrease in enteropathogenic load (Keenan et al., 2019). Asthma (Marra et al., 2009),
diabetes (Chen et al., 2021) and obesity (Block et al., 2019) are only a few of the children's disorders that have been
linked to antibiotic-driven changes in early microbiome colonization in high-income environments.
2.2 Weakness of Immune System
According to Wasef et al. (2014), immunocompromised people are particularly susceptible to opportunistic parasite
infections. Tekle et al., (2008), found that immunosuppression creates an environment that allows opportunistic
parasites to thrive against the host system and cause clinical illnesses. Various disease conditions, including cancer,
AIDS, organ transplants, corticosteroid chemotherapy, autoimmune and metabolic diseases, irradiation, malnutrition,
environmental factors, as well as in the elderly and young children, are associated with impaired host immune systems
(Hassanein and Fanaky, 2021).
A-Human Immunodeficiency Virus (HIV) and Other Virus
Opportunistic infections are illnesses that affect patients with compromised immune systems, most often those
infected with the Human Immunodeficiency Virus (Podlekareva et al., 2006). Although the prevalence and incidence
of HIV-associated opportunistic infections (Ols) varies significantly (Low et al., 2016), all patients with HIV are
prone to developing a variety of opportunistic illnesses. Opportunistic infections continued to be a key source of
considerable morbidity and death among HIV/AIDS patients in low and medium-income countries (LMIC) despite
improvements in HIV diagnosis and therapy (IeDEA, 2014). “HIV impairs immune function and increases the risk of
contracting opportunistic infections, which can accelerate the progression of the disease and its transmission”
(Edwards,2015). Low-income and industrialized nations have different rates of the most common opportunistic
infection (Ol); TB and recurring bacterial infections are more frequently seen in the former than in the latter (Seyler et
al., 2007). The virion binds to CD4+ and chemokine receptors to begin the HIV life cycle. Following the fusion of the
HIV membrane with the cell membrane, the viral DNA enters the cytoplasm. Reverse transcriptase facilitates proviral
DNA synthesis, which results in provirus integration into the cell genome. The cell is then activated by cytokines, the
HIV genome is transcribed, and spliced and unspliced RNAs are transported to the cytoplasm. HIV protein synthesis
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and assembly then occur, followed by gp120/gp4l expression on the cell surface and mature virion budding. The
infectious cycle is accelerated by an infected cell's abundance of virions, which can attack CD4+ cells, macrophages,
and neurons.HIV is characterized by a steady decline in CD4+ T cells, which destroys both cell-mediated and
antibody-mediated immune systems (Vaillant & Naik, 2023).
However, a primary infection caused by the Varicella-Zoster Virus (VZV) in a patient (most often a child) receiving
immunosuppressive medications for rheumatoid arthritis should not be considered an Ol because that infection would
have likely developed regardless of the immune suppression, even in the absence of a severe clinical picture or
complications related to the VZV. For primary TB, similar factors might be taken into account. The common cold,
conjunctivitis, or upper respiratory infection caused by an adenovirus, for instance, can strike both immunocompetent
children and previously healthy people. However, these infections may be classified as opportunistic infections if they
become persistently localized and/or widespread. (Ison & Hayden,2016).
B- Immunocompromised Patients
According to (Riccardi et al., 2019), opportunistic infections (Ols) are illnesses caused by bacteria, fungi, viruses, or
parasites that ordinarily do not cause disease but become harmful when the body's defensive system is compromised.
Additionally, iatrogenic immune suppression of various types, grades, and timings as well as genetic host patterns
might influence the risk as well as the clinical characteristics of opportunistic infections (Polvi et al., 2015). In the
context of epidemiological studies in a specific patient group with a congenital or acquired condition (such as HIV
illness, antineoplastic treatment, transplant, etc.), Opportunistic infections frequently make the news of immune
system dysfunction. Unfortunately, pre-defined categories of opportunistic infections are generally not used, but any
infections encountered may be recorded as opportunistic infections, especially in clinical trials with the administration
of immunosuppressive or cytotoxic medications (B-Lajoie et al., 2016).
2.3 Climate Changing
The natural environment and constructed environment, especially the aquatic ecosystems found in towns and cities,
are projected to be significantly impacted by climate change. In-built infrastructure, opportunistic pathogens like
Legionella, Mycobacteria, and Pseudomonas spp. can live in water distribution lines, premises plumbing, pools, spas,
and green infrastructure, which can lead to serious infections and disease outbreaks in exposed, susceptible people.
Ponds, ditches, and even roadside puddles can serve as reservoirs for the growth and eventual dispersal of these
species. Only legionellosis, which includes Pontiac fever and Legionnaires' disease (LD), is a notifiable OP-related
illness in Canada. Numerous terms are used to describe waterborne pathogens that colonize building water systems
and infect exposed susceptible people. Legionellosis cases in Canada have increased from an average of 0.29 per
100,000 people before 2010 to over 1.7 in 2018 and 2019 (Government of Canada, 2021). These are also known as
drinking water-associated microorganisms that cause illness, "opportunistic premise plumbing pathogens." (Proctor et
al., 2022). The opportunistic pathogens naturally occur in soils, surface waters, and groundwater but thrive in the built
environment in distribution and premise plumbing systems (Schwake et al., 2021). Opportunistic organisms frequently
prefer warm water (e.g., 25-40 °C), have limited tolerance for disinfection and increased temperatures (e.g., 50-60
°C), and have the capacity to develop or join biofilms inside pipes and plumbing fittings (Hayward et al., 2022).
15


https://pubs.ciphi.ca/doi/full/10.5864/d2022-016#core-ref68

Opportunistic diseases can colonize plumbing thanks to biofilms, which are collections of microbial cells,
polysaccharides, minerals, nutrients, detritus, and silt (Donlan, 2002). Opportunistic pathogens (OPs) may also reside
inside free-living amoeba, which gives them mobility while protecting them from disinfection (Atanasova et
al., 2018). When growth conditions are poor, certain opportunistic infections can transition into a viable but
uncultivable form, enabling bacteria to endure challenging circumstances and avoid detection (Hayward et al., 2022).
3. Foodborne Opportunistic Bacteria

The endospheres and rhizospheres of plants have been reported as the significant reservoirs for emerging opportunistic
pathogens like Escherichia coli pathotypes, Enterobacter, Burkholderia, Ralstonia, Pseudomonas, Staphylococcus,
Serratia, Stenotrophomonas, the multi-drug resistant multi-resistant species of Pseudomonas and Stenotrophomonas,
resulting in disease outbreaks (Zope et al., 2014). It should be emphasized that if plants serve as a natural reservoir
for Enterobacteriaceae, then these bacteria may appear to be a natural part of the human diet. "Opportunistic infections
with a broad evolutionary background” commonly conquer natural habitats or are connected with eukaryotic hosts
maintaining an endophytic existence, which is extremely helpful for immunocompetent hosts.; Opportunistic
pathogens can cause serious infections such as pneumonia, bloodstream infections, urinary tract infections, surgical
site infections, and diarrhoea in immunocompromised persons (Berg et al., 2014). A study using whole genome
sequencing (WGS) discovered a link between Cronobacter sakazakii (a member of the Enterobacteriaceae family)
and food-borne acute gastroenteritis (AGE) in neonates, infants, and adults with Cronobacter spp. (McCusker &
Warrington, 2011). However, the toxicity and epidemiology of this species are still poorly understood. Probiotics are
an intriguing field of investigation for opportunistic bacteria. The Lactobacillus genus complex (LGC), which is
commonly found in fermented foods (or as a supplement), is known to colonize the mouth, gastrointestinal (GI) tract,
and female genitourinary system of humans due to its numerous positive effects. Surprisingly, food-borne lactobacilli
illnesses such as bacteremia, endocarditis and pleuropneumonia have lately been observed. (Rossi et al., 2019).

4. Waterborne Opportunistic Bacteria

Opportunistic bacteria and other microbes identified from man-made and natural recreational water reservoirs pose
the risk of infection or disease transmission. The harm to human health from non-potable water, particularly from
natural sources, is currently unknown. Surface water quality is prone to rapid, dramatic, and even deadly changes in
microbiological quality as a result of several human and animal activities. These changes are induced by the discharge
of urban wastewater and precipitation runoff, as well as pollution from farmlands and animal husbandry into bodies
of water such as rivers and lakes (Edokpayiet al.,2017). Non-fecal pathogens such as Legionella
pneumophila, Mycobacterium avium complex, and Pseudomonas aeruginosa can be spread through water (DeFlorio-
Barker et al., 2016). According to (José et al.,2020) the infections stated above should be referred to as "water-based"
rather than "waterborne,” because diseases of fecal origin are referred to as "waterborne™ Waterborne microbes" are
sometimes known as "opportunistic pathogens." Pathogens that live in water usually flourish and thrive in both natural

and manmade water systems (Salvat et al., 2020).
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5. Airborne Opportunistic Bacteria

Bioaerosols are abundant in human living and natural settings, and they mostly consist of bacteria, fungi, archaea,
viruses, pollen, and endotoxins (Zhai et al., 2018). Bioaerosols have an essential function in atmospheric chemistry
and climate change as a key component of atmospheric particulate matter (Dong et al., 2016). Bacteria are the major
component of bioaerosols, accounting for 80% of the microbial components in the atmosphere (Zhai et al., 2018).
High concentrations of airborne bacteria, particularly pathogenic bacteria, "can cause a variety of ailments, including
respiratory, digestive, and cardiovascular problems. (Riggs et al., 2018). As a result, the influence of microorganisms
in the environment on human health is progressively becoming recognized. Pathogenic bacteria are frequently found
in airborne germs, posing a substantial hazard to human health. For example, Acinetobacter baumannii airborne
transmission in hospitals can cause respiratory infections, bacteremia, and meningitis, among other disorders (Gao et
al., 2014). Staphylococcus aureus, an important human pathogen, is extensively prevalent in wastewater treatment
plant bioaerosols and can cause bacteremia and skin infections in people (Talepour et al., 2020). Several investigations
have revealed the detection of a substantial number of harmful bacteria in the outdoor air environment(Fan et
al., 2019). Pathogenic bacteria with antibiotic resistance can make treating bacterial infections more difficult and
extend hospital stays, as well as raise treatment costs (French, 2005). "Micrococcus, Sphingomonas, Enterococcus,
Rhodococcus, and Stenotrophomonas have also been found as bioaerosol threats to human health " (Yan et al., 2021)
6. Conclusion

Opportunistic microorganisms are non-pathogenic germs that act as pathogens under particular conditions. "They
remain latent for extended periods until the host's immune system is weakened, at which point they become active
"Several microorganisms found in foods, water, and air have evolved as opportunistic pathogens in people and

animals.
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Abstract

Background: One of the leading causes of female infertility is polycystic
ovarian syndrome (PCOS). Adiponectin is one of many adipokines adipose
tissue releases that affect insulin resistance (IR).

Obijective: To measure PCOS participants' IR, adiponectin, and serum
insulin levels.

Materials and procedures: a case-control study involving 80 patients with
PCOS (40 obese and 40 nonobese) and 80 controls (40 obesity and 40
nonobese). Adiponectin  was measured using an enzyme-linked
immunosorbent assay, while serum levels of insulin and FBS were
measured using a chemiluminescent automated immunoassay system
(ECL).

Results: Regardless of body mass index and PCOS, women had lower
levels of adiponectin and higher levels of blood fasting glucose, insulin, and
IR compared to the relevant with a p-value of <0.001 for controls.
Conclusion: According to weight, blood adiponectin levels inversely
correspond to IR. It can, therefore, act as an indicator in PCOS-affected

women.
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1. Introduction

The majority frequent reason for hyperandrogenism and anovulatory infertility in women of reproductive age is
polycystic ovary syndrome (PCOS), a common heterogeneous condition. In addition to impaired ovarian
steroidogenesis, complicated pathogenesis includes: (a) hypothalamic-pituitary gonadotropin secretion disruptions in
particularly elevated levels of LH; (b) diminished ovarian steroidogenesis; and (c) compensatory hyperinsulinemia
brought on by insulin resistance (IR), which increases androgen production and decreases the synthesis of sex
hormone-binding globulin (SHBG), contributing to PCOS-associated (Khan, Stas and Kurukulasuriya, 2006).
Women with PCOS have a five to ten times higher than average chance of developing type 2 diabetes mellitus. (Ovalle
and Azziz, 2002). Within the etiology of PCOS-related hyperandrogenism, insulin has both direct and indirect
functions. LH (luteinizing hormone) and insulin work together to increase the production of androgen in theca cells.
(Ehrmann et al., 2005). Both thin and fat women with PCOS have IR, however, obesity and PCOS may have an
independent

impact on IR(Dunaif et al., 1989). Target tissues include skeletal muscles and adipose tissue, as well as the liver fails
to respond appropriately to normal plasma insulin concentrations in IR(Longo, 2012). In industrialized nations,
obesity is a disease that is spreading quickly and causes both adipocyte hyperplasia and hypertrophy(Kahn and Flier,
2000). Women with PCOS are more likely to have central obesity (50%) and more elevated peripheral IR. Several
adipokines, including leptin, adiponectin, resistin, and vaspin, are released by visceral adipose tissue(Fukuhara et al.,
2005), A protein known almost solely as adiponectin produced via adipocytes, is thought to have insulin-sensitizing,
anti-inflammatory, anti-diabetic, and anti-atherogenic effects at high levels, whereas low amounts are linked to obesity,
insulin resistance, metabolic syndrome, type 2 diabetes, and cardiovascular disease (CVD) (Toulis et al., 2009). In
the current study, we compare obese and non-obese PCOS patients with the corresponding controls in terms of blood
adiponectin levels, insulin, and IR.

2. Material and Methods

From November 2022 to April 2023, a case-control study was conducted in the Chemistry and Biochemistry
Department at Kerbala College of Medicine, Irag. It included 80 PCOS women with a diagnosis (40 obese and 40
non-obese) and 80 controls (40 obese and 40 non-obese) between the ages of 18 and 40.
Women who are younger than 18, those with any known illnesses, infections, or inflammatory problems, Cushing's
syndrome, hyperprolactinemia, and congenital adrenal hyperplasia, or who were any of the medication had been
prohibited from participating in the current investigation. The institutional ethics committee received permission from
the ethical committee. Participants' informed consent was acquired. Each subject underwent a physical examination.
Each person's height and weight were recorded. By using kg/m2, the body mass index (BMI) was computed.
According to the Rotterdam ESHRE (European Society of Human Reproductive Medicine) updated consensus
2003 (Fauser et al., 2012), PCOS was diagnosed.

Each participant in the trial provided a fasting blood sample of 6 ml. A chemiluminescent automated immunoassay
system (ECL) (Cobas e 411, Roche Diagnostic, Germany) was used to test fasting serum glucose and insulin. The
enzyme-linked immunosorbent test was used to quantify serum adiponectin. The following formula was used to
calculate IR by the homeostasis model assessment (HOMA): Fasting insulin (ulU/ml) x fasting glucose
(mg/dl)/405 (Nestler et al., 2002).

Statistic evaluation

24



An SPSS (Statistical Package for the Social Sciences) Statistics student t-test software, version 28.0 (IBM, SPSS,
Chicago, Illinois, USA), was used to compare the mean and SD. The p values of <0.05 and<0.001 are regarded as
statistically significant and highly significant, respectively.

3. Results

Glucose levels were higher in obese PCOS women (93.06+9.51) and non-obese PCOS women (93.61+10.48) when
compared with controls (87.20+4.65 and 84.6+84.43), with a p-value of <0.001 (Table 1).

IR in obese PCOS patients 3.81+0.94 and non-obese PCOS 2.06+0.76 were high when compared with controls
1.54+0.26 and 1.28+0.27, with p values of <0.001, 0.002 respectively (Table 1). Serum insulin concentration in obese
PCOS females (15.71+4.56) and in non-obese women with PCOS (13.21+8.10) were high when contrasted to their
controls (7.294£1.31 and 7.13£1.62), as appropriate, with a p-value of <0.001.

With a p-value 0f<0.001, obese PCOS females (7.87+2.50) and non-obese females (9.40+2.56) had lower serum levels
of adiponectin than their respective controls (11.86+3.59 and 11.71+3.33, respectively) (Figure 1).

Table 1: Characteristics of Obese and non-obese PCOS and Control

Non-obese Obese
izl Case Control el Case Control Pl
BMI 0.02" 0.64

24.77+2.34 | 23.71+1.69 33.40+3.71 33.7743.52
Insulin <0.001" <0.001"

13.2148.10 | 7.13+1.62 15.71+4.56 7.29+1.31

(LU/ml)

FBS (mg/ml) | 9361+10.48 | 84.68+4.43 | <0-001" | 93064951 87.20+4.65 <0.001"
HOMA-IR 2.0640.76 | 1.28+0.27 | 0.002" 3.81+0.94 1.54+0.26 <0.001"

Data expressed as mean+SD. BMI= body max index; FBS= fasting blood sugar; HOMA-IR= homeostasis model

assessment-estimated insulin resistance. Statistical significance is defined as * p<0.05.
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Figure 1: Comparison of Adiponectin in Non-Obese PCOS, Non-Obese Controls, Obese PCOS and Obese Controls.
Statistically Significant at *p< 0.001

4. Discussion
In our investigation, both obese and non-obese PCOS subjects had significantly higher mean fasting blood glucose
levels compared to controls, combined with significantly higher serum levels of insulin and IR. Zuo et al. reported
making comparable findings (Zuo, Zhu and Xu, 2016). The primary mechanism in the etiology of PCOS in both
obese and non-obese people is thought to be hyperinsulinemia and IR, Yun et al (Yeon Lee et al., 2010) have
demonstrated that obese PCOS women with elevated blood glucose and BMI of over 27 develop diabetes. The
percentage of obese PCOS patients was 31% compared to 10.3% of thin PCOS patients and 7.5% compared to 1.5%
of PCOS patients who are slim, respectively.
In PCOS patients, insulin signalling that is mediated by a protein tyrosine kinase receptor has been studied; Dunaif
and his team (Dunaif et al., 1989) revealed increased insulin receptor serine phosphorylation in insulin-resistant
PCOS patients, which prevents insulin receptor tyrosine kinase function. It also influences the P450c17 enzyme's
activity, which in women with PCOS results in hyperandrogenism. Additionally, hyperinsulinemia amplifies the
actions of LH on theca interstitial cells, increasing the synthesis of androgen (Yeon Lee et al., 2010).
Patients with PCOS have an IR rate between 50% and 70%. IR promotes Oxidative stress because reactive oxygen
species (ROS) are produced due to hyperglycemia and increased levels of free fatty acids. According to several studies,
the degree of clinical presentation and hyperinsulinemia severity are associated (Yeon Lee et al., 2010).
Patients with PCOS have shown signs of oxidative stress brought on by hyperglycemia, IR, and ongoing inflammation.
Due to the excess generation of ROS caused by hyperglycemia and more significant amounts of free fatty acids, IR
increases Oxidative stress. By causing multinucleated cells to produce tumour necrosis factor (TNF a), hyperglycemia
also contributes to inflammation. Excess testosterone enhances the production of ROS from leukocytes, the expression
of the p47phox gene, and the development of MDA, according to studies done on lean, healthy women of reproductive
age who also had hyperglycemia. It's possible that diet-induced Oxidative stress, with hyperandrogenism as the
progenitor, is the cause of OS being present in the lack of obesity. Chronic inflammation is exacerbated by Oxidative
stress and vice versa (Deba et al., 2017).
Independent of IR, the current investigation demonstrated that adiponectin levels were considerably lower in obese
and not obese women with PCOS than in their controls, showing a negative connection between adiponectin and
obesity indexes (BMI). Vardhana et al. reported making comparable observations (Vardhana et al.,,
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2009). Nevertheless, several research studies have indicated the opposite (Spranger et al., 2004), and Lewandowski
et al. said variable adiponectin levels(Lewandowski et al., 2005).

A 247 amino acid polypeptide called adiponectin, mainly released by adipose tissues, has an antagonistic relationship
with obesity, metabolic syndrome, and IR (Shin, Lee and Lee, 2011). Adiponectin is recognized to play essential
roles in the control of lipid and glucose metabolism through the promotion of oxidation of fatty acids, inhibition of
liver glucose production, and increased skeletal muscle and liver insulin sensitivity. Women with PCOS who are lean
or obese possess a larger ratio of trunk to peripheral fat than those who are not. The absence of a correlation between
insulin sensitivity and body weight may be explained by this effect (Svendsen et al., 2008). According to
Groth (Groth, 2010), IR may not be the only possible answer. High androgen levels could be a contributing factor.
In obesity, the expression of adiponectin receptors (adipo R1 and 2) is reduced (Kadowaki and Yamauchi, 2005).
Such receptors are, however, both visceral and subcutaneous fat tissue, which are upregulated in PCOS patients.
AdipoR1 expression is favourably connected with insulin, testosterone/SHBG ( Sex hormone biding-globin) 100, and
the androgen index in both forms of fat in all women but negatively correlated with SHBG (Kalish et al., 2003).
According to a previous study (Sir-Petermann et al., 2007), It's probable that PCOS-related metabolic problems
existed before hyperandrogenism, and adiponectin may be employed as a susceptibility biomarker for females who
are in danger of developing PCOS.

5. Conclusion

Within the current study, women with PCOS, regardless of BMI, had decreased adiponectin levels in serum. However,
the values in PCOS patients who were obese were lower than those in PCOS patients who were not obese. Fasting
insulin and HOMA-IR were negatively correlated with adiponectin. Therefore, regardless of BMI status, it can become
a biomarker for women at risk of developing PCOS.
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Abstract
Background: A chronic inflammatory process of the airways is a common

Received: 2023/07/12 characteristic of asthma, representing a primary health problem. This
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disease can infect people of all ages, about 3.5-20 % of the population, but
it usually begins in childhood.

Objective: To evaluate the relationship between interleukin-15 and
pediatric asthma severity.

Methods: The current study is a case-control study that includes 60

asthmatic participants as the patient group and 60 non-asthmatic
Keywords: Pediatric asthma ,

Interleukin-15, IgE, ELISA test participants as the control group. Sandwich ELISA using an ELISA kit can

be used for the measurement of I1L-15 and IgE serum levels.

Results: Elevated serum level of IgE in the patients group compared with a

control group with significant (P= 0.005) was a result of this study, and

DOI:10.62472/kjps.v14.i23.31-43 - . .
there were no significant differences between patients and control about IL-

15 serum levels with (P= 0.968) in asthmatic children.

Conclusions: According to the present study, there was a non-significant

association between the severity of asthma and the serum level of IL-15 in

children.
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1. Introduction

A chronic inflammatory disorder of the airways is a general characteristic of Asthma, in which mast cells and
eosinophils play a vital role. It’s the predominant child respiratory disease, affecting 235 million individuals
worldwide (1). Childhood and adult-onset asthma share many of the exact causes. The interactions between
environmental and other intrinsic factors, such as genetics and atopy, were the primary evidence to potentially cause
asthma (Dharmage, Perret and Custovic, 2019). An allergic phenotype is the majority of childhood-onset asthma,
while a non-allergic phenotype is predominant in adult-onset asthma. However, both allergic and non-allergic airborne
triggers such as animal hair, dander, pollen, tobacco smoke, or other pollutant exposures were associated with allergic
and non-allergic asthma (Jacquemin et al., 2012).

Eosinophilic hyper-infiltration, overproduction of mucus in airways, hyper-reactivity, and eventually remodelling of
airways were the most characteristic of patients with asthma. T-helper 2 (Th2) cells and their related cytokines,
including Interleukins (IL) 4, 5 and 13, are associated with pathological changes in asthma (Larché, Robinson and
Kay, 2003).1n other asthma phenotypes like severe asthma, in addition to eosinophils, neutrophils can also accumulate
in the airways (Louis et al., 2000). Asthma can be classified into four phenotypes depending on the number of different
cells in the sputum that are induced by hypertonic saline: eosinophilic asthma, neutrophilic, mixed granulocytic asthma
and asthma with normal sputum eosinophil and neutrophil ((Simpson et al., 2006), (Porsbjerg et al., 2009)).

The functioning of several immune and structural cells involved in the pathogenesis of chronic allergic inflammation
can be influenced by the complex biological role of IgE. The influence of the cell activity by the effect of IgE is related
to the interaction with specific receptors. The prominent cytokine that regards asthma is Interleukin (IL) -15. This
protein is structurally similar to a growth factor and modulator of T lymphocytes, which islL-2, and natural killer
(NK) cells; both immune marker levels were increased in bronchoalveolar lavage cells in asthmatic patients,
essentially those with steroid-resistant asthma (Mclnnes and Gracie, 2004).

2. Materials and Methods

One hundred twenty participants' blood samples were divided into 60 clinically diagnosed asthmatic cases and 60 non-
asthmatic as a control group. These samples were taken from both sexes, aged between 4 months to 14 years old,
attending the asthma clinic of Imam AL-Hussein Medical City, Karbala /Irag, during the period extended from
November (2021) to March (2022). Patients ' exclusion criteria were autoimmune disease, tumour and chronic
obstructive pulmonary disease. One ml of blood was collected from each participant in an EDTA tube and was used
for absolute eosinophil count determination. Using Sysmex XN-350, five differential automated haematology
analyzers, four ml of venous blood was collected from patients and controlled in gel tubes; serum was separated and
stored at -20 C° for subsequent analysis. The immune markersIL-15 and IgE serum levels were determined by classic
sandwich-ELISA using kits (Bioassay Technology, China).

Ethical approval for the study was acquired from the Kerbala Health Directorate Committee. Also, verbal approval
was obtained from the parents of the children before the sample was taken.

3. Statistical Analyses

All statistical tests were calculated using SPSS. A p-value less than 0.05 was regarded as statistically significant.
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4. Results

The current study showed that the ( mean + SE) of eosinophils count were (0.40 + 0.06) and (2.14 + 0.24) in patients
and control, respectively. There was a significant difference between patients and control in eosinophil counts (p
=0.005). Also, this study found that the IgE serum levels were (126.21 +14.57) and (37.65 £5.14) in patients and
control, respectively. There was a significant difference between patients and controls in IgE serum levels (p =0.005).
The serum levels of 1L-15 were (39.69 £8.91) and (39.15 £9.89) in patients and control, respectively. There was no
significant difference between patients and control in IL-15 serum level (p = 0.968), as clarified in Table (1).

Table 1: Mean Differences of IgE and IL-15 Serum Levels and EOS Count Among the Patients and Control

Variables Group P value
Patients Control
Mean SE Mean SE
EOS count 0.40 0.06 2.14 0.24 0.005*
IgE 126.21 14.57 37.65 5.14 0.005*
IL-15 39.69 8.91 39.15 9.89 0.968

* p value is significant (P < 0.05), Student’s t-test, EOS: Eosinophils

In this study (4.3%) of moderate patients were positive for direct contact with cats, while (100 %) and (95.7%) of both
mild and moderate asthmatic patients had negative for direct contact with cats; there were no significant differences
between mild and moderate asthma (P value = 0.427). Also, in the present study (4.3%) of moderate asthma patients
were positive for direct contact with dogs. In comparison (100%) and (95.7%) of both mild and moderate asthmatic
patients had negative for direct contact with dogs; there were no significant differences between mild and moderate
asthma (P value = 0.585).

In addition, 14.3 % and 10.9% of mild and moderate asthma patients were positive for direct contact with birds. In
comparison, 85.7% and 89.1% of both soft and medium asthmatic patients had negative for direct contact with birds;
there were no significant differences between mild and moderate asthma (P value = 0.727).

The study also showed that 64.3 and 30.4 of both mild and moderate asthmatic patients, respectively, were highly
aggravated by upper respiratory inflammation, while 35.7% and 69.6% of both soft and medium asthmatic patients,
respectively, were not; there were significant differences between mild and moderate asthma regarding aggravating
by upper respiratory inflammation (P value = 0.031).

Regarding aggravated by dust, the study showed that 35.7% and 32.6% of mild and moderate asthmatic patients are
favourable. In comparison, 64.3% and 67.4% of both soft and medium asthmatic patients had negative results; there
was no significant difference between the severity of asthma and aggravating by dust (P value = 0.535). Also, this
study showed that 64.3% and 50% of both mild and moderate asthmatic patients, respectively, are aggravated by
playing or exercising, while 35.7% and 50% of both soft and medium asthmatic patients, respectively, were not; there
was no significant difference between the severity of asthma and aggravating by physical activities (P value = 0.379).

Regarding treatment,57.1% and 19.6% of the mild and moderate asthmatic patients were under no treatment. 35.7%
and 56.5% were taking Montelukast as primary treatment, while 7.1 % and 19.6% were taking inhaled corticosteroids
(ICS)as the immediate treatment. Only 4.3 of the moderate were under mixed treatment of ICS and Montelukast.
There was a significant difference in treatment between mild and moderate asthmatic patients (P value = 0.049).

Also, in this study, 42.9 % and 45.7% of mild and moderate asthmatic patients were diagnosed as early wheezier,
while 7.1% and 6.5% were diagnosed with allergic asthma. 7.1% and 6.5% of which were diagnosed with non-allergic
asthma. 14.3% and 13% were adolescent (obese) asthma, 14.3% and 8.7% of both mild and moderate asthmatic
patients, respectively, were diagnosed as late-onset asthma. In comparison, 14.3% and 19.6% of soft and medium
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asthmatic patients were diagnosed as persistent wheezier. A non-significant difference regarding the asthma phenotype
between mild and moderate asthmatic patients (P = 0.991) is demonstrated in Table 2.

Table 2:The Relation of Severity with Aggravating Factors, Treatment and Phenotypes in Asthmatic Patients

Severity P value
Variables Mild Moderate
Count | % Count | %
Pets Cats +ve 0 0.0% 2 4.3% 0.427
-ve 14 100.0% | 44 95.7%
Dogs +ve 0 0.0% 2 4.3% 0.585
-ve 14 100.0% | 44 95.7%
Birds +ve 2 14.3% 5 10.9% | 0.727
-ve 12 85.7% 41 89.1%
Aggravating by upper respiratory +ve 9 64.3% 14 30.4% | 0.031*
inflammation -ve 5 35.7% 32 69.6%
Aggravating by dust +ve 5 35.7% 15 32.6% | 0.535
-ve 9 64.3% 31 67.4%
Aggravating by physical activities +ve 9 64.3% 23 50.0% | 0.379
-ve 5 35.7% 23 50.0%
Treatment No treatment 8 57.1% 9 19.6% | 0.049*
Montelukast 5 35.7% 26 56.5%
ICS 1 7.1% 9 19.6%
Mixed 0 0.0% 2 4.3%
Asthma phenotypes Early wheeze 6 42.9% 21 45.7% | 0.991
Allergic asthma 1 7.1% 3 6.5%
Non allergic 1 7.1% 3 6.5%
Adolescent & obesity | 2 14.3% 6 13.0%
Late onset 2 14.3% 4 8.7%
Persist wheezier 2 14.3% 9 19.6%

* p value is significant(P<0.05), Chi-square test, Inhaled Corticosteroids (ICS)
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Figure 1 below shows the correlation between the serum IL-15 level and the eosinophil count. No significant positive
correlation was found between IL-15 serum level and eosinophil count, r= +0.112 (p =
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0.395).

Figure 1: Correlation oflL-15 Serum Level with Theeosinophil Count pg/ml. Pearson Correlation Coefficient:
r=+0.112 (p=0.395).

Figures 2 below showed the correlation between the IL-15 and IgE serum levels. No significant negative correlation
were found between IL-15 and IgE serum levels,r=-0.136 (p = 0.301).
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Figure 2: Correlation of 1L-15 Serum Level with the Serum IgE pg/ml. Pearson Correlation

Coefficient: r=-0.136 (p=0.301)

Figure 3 shows the correlation between IL-15 serum level and disease duration in months of asthmatic patients. No
significant correlation was found between IL-15 serum level and disease duration, r= 0.055 (p = 0.675).
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Figure 3: Correlation of 1L-15 Serum Level with the Duration of Asthma in Months. Pearson Correlation
Coefficient: r= 0.055 (p = 0.675)

The current study showed a non-significant difference in the severity of asthma, regarding the EOS count, IgE and IL-
15levels between the mild and moderate asthmatic children with (P value = 0.344, 0.391 and 0.283) respectively and
mean about (0.30, 154.32 and 57.16) in the mild asthma compared with mean about (0.43, 117.65 and 34.37) in the
moderate asthma respectively. At the same time, the present study showed a significant difference (P value=0.046) in
the severity of asthma depending on the duration, which was higher in moderate asthma than the mild asthmatic
patients with a mean (of 36.70 ) and (17.86 ) respectively, as clarified in Table (3).
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Table 3: The Relation of the Studied Markers and Duration with the Severity of Asthma

Variables Severity P value
Mild Moderate
Mean SE Mean SE
EOS 0.30 0.06 0.43 0.07 0.344
IgE 154.32 38.94 117.65 14.92 0.391
IL 15 57.16 18.94 34.37 10.08 0.283
Duration 17.86 4.34 36.70 4.90 0.046*

* p value is significant(P<0.05), Student’s t-test
5. Discussion

In the present study, a significant association (P= 0.005) existed between eosinophil count in control and asthmatic
patients, as shown in (Table). Other studies indicated a non-significant eosinophil count in asthmatic patients, such as
a study (Ullmann et al., 2013) that showed that (86%) of asthmatic patients had an average eosinophil count.
Also, (Amin et al., 2000) led to low eosinophils in non-atopic asthma. Contrary to the current study, (Foster et al.,
2008) revealed that the recruitment of eosinophils has long been recognized as a hallmark of the inflammatory
response in asthma. The differences might be due to the small sample size and different procedures.

This study had a significant association (P=0.005) between serum IgE levels in asthmatic patients compared with
control. This result is related to previous studies, such as a study (Stremgaard et al., 2011), which found a strong
positive relationship between total serum IgE level and asthma in children. Also, a survey (Maneechotesuwan,
Sujaritwongsanon and Suthamsmai, 2011) revealed that serum total IgE concentrations were significantly higher in
patients with uncontrolled asthma. This aligns with (AN Abood, Rl Ghazal and M Al-Musawi, 2013), who mentioned
that (48.7%) of asthmatic patients showed positive IgE screening.

Regarding the IL-15 serum level, this study found no significant differences between asthmatic patients and
controls (P value = 0.968). This result agreed with a survey achieved by (Stoner et al., 2019) who showed similar IL-
15 responses in exacerbating asthmatics and control. Contrary to this result, a study conducted by (Bierbaum et al.,
2006) confirmed the association of 1L-15 with asthma by running a genotyping of all IL-15 polymorphisms within the
promotor and coding region of IL-15, which were identified by single-strand conformation polymorphism (SSCP)
analyses and sequencing in the initial study.

The patients in the present study were classified into mild and moderate groups according to their asthma severity.
The number of patients with moderate asthma was higher than those with mild asthma, as shown in Table (2). These
results agreed with a previous study conducted by (Hinks et al., 2015), who demonstrated that moderate asthma was
more prevalent than mild and severe asthma and a survey conducted by (Dolan et al., 2004), who showed that the
percentage of moderate asthma was (48%) more than soft but equal with severe asthma, while other studies reported
by ((Jabbar Rahi, 2011), (Fleming et al., 2015), (Abood et al., 2020)) inconsistent with current research. The
differences in these results may be because these studies were designed with different methodologies, and the selection
of their study population was not randomized.

Regarding aggravating by pets, there were no significant differences between mild and moderate asthmatic patients
regarding aggravating by cats (p=0.427); this study was inconsistent with the result of (Simoneti et al., 2018), who
demonstrated that exposure to cats was associated with increased asthma risk. Also, this study showed no significant
differences (P=0.585) or (P=0.727) between mild and moderate asthmatic patients regarding aggravation by dogs and
birds, respectively. This study was incompatible with a survey conducted by (Weber-Chrysochoou et al., 2014), who
confirmed that birds may exacerbate asthma severity. This variety may be attributable to the difference in sample
group or differences in study geographic location and also socio-cultural variations of study subjects.
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This study found a significant association between aggravation by upper respiratory inflammation and mild asthma
compared with moderate asthma (P=0.031). This study related to (Grissell et al., 2005), who found that respiratory
infection can provoke asthma. Along the same line, a study was conducted by (Corne et al., 2002), who confirmed
that upper respiratory inflammation causes an extended duration of illness and increased severity of lower respiratory
symptoms in individuals with asthma.

In this study, there were no significant differences in the severity of asthma regarding the aggravation by dust between
mild and moderate asthma (P= 0.535). Contrary to this result, a study achieved by (Cadelis, Tourres and Molinie,
2014) revealed that dust represents a high risk of asthma and increases the severity of asthmatic patients. This
discrepancy might be attributed to the differences in sample size between this study and theirs.

In this study, there were no significant differences in the severity of asthma regarding aggravating by physical
activities (P=0.379). This study was inconsistent with a study reported by (Paggiaro and Bacci, 2011), which revealed
that exercise-induced bronchospasm is frequent in children and young patients with mild asthma.

Regarding the controlling therapy, this study revealed a significant association (P = 0.049) between the no treatment
administrating and mild asthma compared with moderate asthma and an association between the patients who were
controlling their asthma with montelukast and moderate asthma compared with mild asthma. The result of the present
study was compatible with a study accomplished by (Paggiaro and Bacci, 2011), who reported that montelukast
improved symptoms, rescue medication use and pulmonary function and reduced the rate of exacerbation and the level
of blood eosinophils in mild-to-moderate asthmatics not treated with ICS.

Regarding asthma phenotype, there were no significant differences (P=0.991) between asthma phenotype and disease
severity. A study by (Fitzpatrick and Moore, 2017) found that despite global differences between severe and non-
severe asthma in the Severe Asthma Research Program (SARP), significant heterogeneity was present in both groups,
prompting further exploration of phenotypes irrespective of asthma severity definitions.

This study showed no significant association between IL-15 level and EOS count (p = 0.395) with a non-significant
positive correlation (r=0.112); this might be as described by a study conducted by ((Huilan et al., 2010), (Zhu et al.,
2011)), which demonstrated that IL-15 activated STAT5 and CD4+ T cells to produce cytokines that act on
eosinophils. Also, (Hoontrakoon et al., 2002) found that IL-15 plays an essential role in allergic diseases by inhibiting
eosinophil apoptosis. Its anti-apoptotic effects appear to be mediated through autocrine production of GM-CSF and
ultimately by NF-«B activation.

In addition, this study showed no significant association between IL-15 level and IgE level (p = 0.301) with a non-
significant negative correlation (r=-0.136). This result was agreed with a study achieved by (Ong et al., 2002), who
demonstrated that IL-15 suppressed IgE synthesis. Therefore, a decrease in IL-15 may contribute to the elevation of
IgE levels in atopic disease. Also, this study was compatible with a study confirmed by (Huilan et al., 2010), who
demonstrated that decreasing the IL-15 serum level induces the increasing expression of IgE produced by B cells.

About IL-15, this result showed no significant association between the IL-15 serum level and duration of asthma (p =
0.675), as in Figure 3. This might be because of treatment admission; a study conducted by (Komai-Koma et al., 2001)
confirmed that IL-15 production appears to be reciprocally regulated by steroid therapy in asthma patients.

6. Conclusion

There was a non-significant association between the I1L-15 serum level and the severity of asthma. Therefore, further
studies with large sample sizes are needed to confirm the role of this interleukin as an immune marker for the diagnosis
of asthma.
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inflammation in hypertensive chronic kidney disease patients. Evaluate the
association of Urinary microalbumin levels in chronic kidney disease
with/without hypertension. Possible usage of this marker as a predictive
index for regular kidney disease occurrence. A case—control study was
conducted on 100 participants, including 48 individuals identified as male
and 52 individuals identified as female; in addition, their ages ranged from
(20 to 70), these 100 participants, including (35) chronic kidney disease
patients with hypertension (35) chronic kidney disease patients without
hypertension, and (30) healthy control group, were evaluated concerning
Urinary Micro Albumin using an immunochromatographic test kit. The
results illustrated that Urinary microalbumin, Urea and Creatinine in CKD
with the HBP group showed a highly significant increase (p<0.05)
compared to the control group according to case/ control, sex and age. In
contrast, the most negligible value was in the Control group.
In conclusion
The research findings indicate a correlation between hypertension and
chronic kidney disease (CKD). The presence of hypertension resulted in
elevated levels of Urinary microalbumin, urea, and creatinine in patients as
compared to the control group. Urinary microalbumin has the potential to
serve as a marker for the assessment of glomerular and tubular function in
adults. It performs comparably to the Cr-based estimating equations as an
indicator of renal function.
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1. Introduction

Hypertension is one of the top five global killers and a significant risk factor for cardiovascular and renal illnesses,
which kill more than 40% of people worldwide ( Nahimana et al., 2018).

Hypertension is a frequent condition encountered during kidney disease development and a leading cause of its
progression. Multiple crosstalk mechanisms are involved in sustaining the inevitable high blood pressure (BP) state
in CKD, and these play an essential role in the pathogenesis of increased cardiovascular (CV) events associated with
CKD (Ameer, 2022).

Primary hypertension, sometimes known as essential hypertension, is the prevailing kind of hypertension. Secondary
hypertension may be ascribed to several reasons, including chronic kidney disease, renal artery stenosis, and sleep
apnea. The symptoms of hypertension are often not apparent until severe or chronic signs mark the
disorder. Sphygmomanometry is a diagnostic procedure used in medical settings. Testing may be performed to
ascertain the aetiology, evaluate the extent of organ impairment, and ascertain other risk factors associated with
cardiovascular well-being(Carey et al., 2018).

A kidney typically contains around one million nephrons, contributing to the glomerular filtration rate (GFR). In cases
of kidney damage, the kidney may maintain a glomerular filtration rate (GFR) via the mechanisms of hyperfiltration
and compensatory hypertrophy of the unaffected nephrons (C. Shima et al., 2022).

Signs of kidney damage (albuminuria and structural abnormalities on ultrasonography) high urea and creatinine levels
and were used to identify chronic kidney disease (Eka et al., 2021)

Microalbumin, with a molecular weight of 68,000 Daltons, indicates aberrant permeability in the glomerulus. One of
the first signs of chronic kidney disease (CKD) is the presence of urine albumin excretion ranging from 20 to 200
mg/L. This particular range is also associated with an increased susceptibility to metabolic diseases, cardiovascular
illness, and death from any cause (Gaeini et al.,2022 ).

Renal

Systemic Vasculature

V. lat
ascuiature Injured Endothelium

6 Cardiovascular Risk Factors:
Age
Diabetes
Interstitial g%poek?:gsm
Albumin Leak Absent nocturnal BP dipping Microalbuminuria

Salt sensitivity

Left ventricular hypertrophy
Dyslipidemia

Central obesity

Insulin resistance

Elevated CRP
Sympathetic dysfunction
Hyperuricemia

Figure 1: Microalbuminuria: Manifestation of Diffuse Endothelial Cell Injury. BF=Blood Pressure; CRF=C-
Reactive Protein (Toto, 2004)

Numerous obstacles impede the passage of albumin through the glomerular filtration system of the nephron. At pH,
characteristic of physiological conditions, the glomerular capillary wall and endothelial cells exhibit a repulsive
interaction with albumin due to opposing charges on their surfaces. , Its porous nature characterizes the glomerular
basement
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membrane (GBM), yet the size of these openings is often insufficient to allow the passage of albumin. Furthermore,
the megalincubulin complex is responsible for the albumin degradation inside the nephron, especially in the proximal
convoluted tubule. The primary purpose of this mechanism is to save amino acids for subsequent use while
concurrently serving as an additional means of impeding the translocation of albumin. The presence of albumin in
urine may be attributed to the malfunction of the glomerular basement membrane (GBM) filtration barrier, and the
quantity of albumin excreted has significance ( Waghmare & Goswam, 2016 ).

The Steno hypothesis proposes that the initiation of microalbuminuria and cardiovascular disease is attributed to
systemic vascular endothelial dysfunction since a robust link exists among these three variables. Hence, the presence
of comorbidities that induce endothelium degradation is regarded as a risk factor. The factors contributing to this
phenomenon include hypertension, advanced age, insulin resistance and dyslipidemia (Prasad et al., 2023).
Therefore, in addition to the renal system, albumin has the potential to either extravasate from or permeate into the
artery wall at many vascular sites. In instances of occurrence, albumin has the potential to incite inflammation, lipid
buildup, and atherosclerosis, ultimately leading to persistent albuminuria and a decline in renal function (Abdelhafiz
etal., 2011).

The primary purpose of assessing the urine microalbumin level is to examine the patient's potential susceptibility to
future issues. Nevertheless, it is essential for healthcare practitioners to not just see microalbuminuria as a simple
indicator of kidney damage but rather as a prognosticator of the pace at which kidney dysfunction may proceed, as
well as an indicator of the impact of systemic illnesses on renal function (Waghmare & Goswami, 2016 ).

The Study Aimsto evaluate and correlate urinary microalbumin (mAlb) in chronic kidney disease patients
with/without hypertension.

2. Materials and Methods

The case-control study has been conducted at Al-lmam Al-Sadiq Teaching Hospital in Babylon Governorate, spanning
from January

2023 to April 2023. The study population consisted of seventy individuals diagnosed with chronic kidney disease
(CKD), with 35 of them presenting with CKD and Hypertension, while the remaining 35 had CKD without
Hypertension. Additionally, a control group of 30 healthy individuals was included for comparison. The ages of the
individuals ranged from 20 to 70 years. Regarding sex, there were 48 individuals identified as male and 52 individuals
identified as female.

The urinary microglobulin level of participants was measured by immunochromatographic test kit after the urine was
collected using the traditional technique and conversed in a screw cup. The fluorecare® mAlb is a diagnostic tool that
utilizes the immunochromatographic assay concept to measure the content of mAlb in human urine using a competitive
immunodetection approach. The urine sample is introduced into the designated aperture for specimen addition. Within
the specimens intended for analysis, the monoclonal anti-mAlb antibody interacts with the fluorescently labelled mAlb
antibody on the bonding pad, forming the mAlb antibody complex—the diffusion of the mAlb antibody complex
along the nitrocellulose membrane results from the chromatographic action.

3. Exclusion Criteria

Patients were excluded from the study if they had any of the following: hepatitis, autoimmune disease, pregnant
women, elevated blood pressure due to cancer, diabetic patients, kidney stones disease and other types of renal
diseases, except CKD with hypertension.

4. Inclusion Criteria

CKD patients with/without hypertension served as the case group, and Healthy subjects served as the control group.
5. Ethics Approved

The College of Applied Medical Sciences Ethical Committee, which has its headquarters in Karbala, gave the study's
protocol their stamp of approval. Patients or their guardians provided their approval for samples to be collected.
Additionally, a questionnaire designed by the researcher was used to interview participants.
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6. Statistical Analysis

Independent T-Test and Mann-Whitney U tests have been utilized to conduct a comparative analysis between two
groups on the same continuous variable and the

results have been

considered to have

statistical significance at (p<0.05).

7. Results

1-Correlation of Urinary Microalbumin on study groups

The findings shown in Table (1) demonstrate a highly significant statistical distinction (P<0.05) in the levels of urine
albumin between the CKD with HBP group and the CKD without HBP group, as compared to the control group. This
distinction was seen when considering factors such as case, sex, and age.

The group with chronic kidney disease (CKD) and high blood pressure (HBP) exhibited the most significant Urinary
microalbumin level, with a mean value of 114.49 in the case/control group. The group with CKD followed this without
HBP, with a mean level of 56.62 in the same category. The average degree of control is 8.68.

Furthermore, it was observed that the concentration of Urinary microalbumin was found to be the greatest in both
male and female individuals belonging to the chronic kidney disease (CKD) with high blood pressure (HBP) category.
The mean values for this group were recorded as 113.41 and 115.52, respectively. In contrast, the mean levels of
urinary Microalbumin in the CKD without HBP category were lower, with values of 51.80 and 60.68 for males and
females, respectively. The mean degree of control is 8.51 and 8.77, respectively.

Table 1: Relation of Sex and Age Group on Microalbumin in the Patients Compared with the Control Group

Disease Status Variable | Variable Patients Control P. Value
Level Mean | Std. Mean | Std.
Deviation Deviation
CKD with HBP Case Case/ Control | 114.49 | 32.98 23.42 | 8.68 0.001**
Sex Male 113.41 | 41.56 21.65 | 851 0.007**
Female 115.52 | 23.40 25.20 | 8.77 0.003**
Age Group | 20 - 40 107.18 | 36.72 21.Y4 | 9.YA 0.007**
41-70 118.31 | 31.03 2Y. Y | AYe 0.007**
CKD without | Case Case/ Control |56.62 |31.97 23.42 | 8.68 0.007**
HBP Sex Male 51.80 |32.59 21.65 | 851 0.002**
Female 60.68 |31.74 25.20 | 8.77 0.001**
Age Group | 20 - 40 49.66 |29.52 2.4 [ 9.¥A 0.004**
41-70 61.27 |33.39 2Y. Y | Axe 0.001**

-Independent T-Test and Mann-Whitney U tests have been used to compare two groups on the same continuous
variable.
-** The mean difference is significant at the 0.05 level

2-Correlation of Biochemical Parameters (Urea and Creatinine) on study groups

Table (2) illustrated that Urea and Creatinine in CKD with the HBP group showed a highly significant increase
(p<0.05) when compared with the control group according to case/ control, sex and age. In contrast, the most negligible
value was in the Control group.
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Also, Urea and Creatinine in CKD without the HBP group showed a highly significant increase (p<0.05) compared to
the control group according to case/ control, sex and age. In contrast, the most negligible value was in the Control

group.

Generally, in comparisons among all groups of chronic kidney disease, the results showed significantly higher
differences (p<0.05), as illustrated in the table below.
Table 2: Relation of Sex and Age Group on the Biomarker Levels (Urea, Creatinine) in the Patients Compared with
the Control Group

Patients Control
Disease Status Parameters \L/;Z?ble Std. Std. P. Value
Mean Deviation Mean Deviation
Case/Control |22.82 |10.99 462 |1.40 0.005**
Male 25.86 |11.83 477 |1.24 0.002**
Urea Female 19.95 |9.59 447 |158 0.002**
20-40 23.43 |10.98 4.1 |1 0.00Y**
41-70 2251 |11.23 400 |1l.ee 0.001V**
CKD with HBP
Case/Control |216.05 | 114.93 65.82 | 11.51 0.005**
Male 247.79 | 125.69 66.73 | 13.28 0.002**
Creatinine | Female 186.08 | 97.93 64.90 | 9.81 0.006**
21-40 235.49 | 133.58 6.4V | 1..00 0.001**
42 -70 205.91 | 105.73 1o Ye | VYA 0.002**
Case/Control |19.64 |10.17 4,62 |1.40 0.003**
Male 21.07 |11.89 477 |1.24 0.006**
Urea Female 18.43 |8.61 447 |1.58 0.001**
20-40 20.58 |11.16 4.1 |1 0.002**
CKD  without 41-70 19.01 |9.68 4.0 |1.e0 0.001**
HER Case/Control | 213.46 | 99.64 65.82 | 11.51 0.003%*
Male 221.14|126.44 66.73 | 13.28 0.005**
Creatinine | Female 206.99 | 73.03 64.90 |9.81 0.009**
20-40 216.69 | 96.68 61.4V | 1. 00 0.005**
41-70 211.31|103.87 6.Y¢ [ 1Y VA 0.003**

Independent T-Test and Mann-Whitney U test have been used to compare two groups on the same continuous

variable.

-**_ The mean difference is significant at the 0.05 level.
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3-The Relationship Between Research Parameters in Patients with CKD and Their Controls
Table (3) demonstrates that the levels of Urea and Creatinine were significantly higher (p<0.05) in the group
with Chronic Kidney Disease and High Blood Pressure. In contrast, the Control group had the lowest values.
Table 3: The Relationship Between Research Parameters in Patients with CKD and Their Controls

Parameters Disease Status Mean | Std. Deviation P. Value
CKD with HBP 22.82 10.99

Urea CKD without HBP 19.64 10.17 0.0002**
Control 4.62 1.4
CKD with HBP 216.05 |114.93

Creatinine CKD without HBP 213.46 |99.64 0.0003**
Control 65.82 11.51
CKD with HBP 114.49 |32.98

Urinary Microalbumin | CKD without HBP 56.62 31.97 0.0002**
Control 23.42 8.68

-ANOVA and Kruskal-Wallis tests have been utilized to discern statistically significant differences across
multiple independent groups.
-** The mean difference is significant at the 0.05 level.

In contrast, the levels of Urinary microalbumin were found to be significantly higher (p<0.05) in the group of
individuals with chronic kidney disease (CKD) and high blood pressure (HBP) compared to the other groups included
in the research. Notably, the control group exhibited the lowest value of these biomarkers.

In the analysis of chronic Kidney disease across various categories, the findings indicated significantly higher
differences (p < 0.05), as shown in the table above.

8. Discussion

The results of the present study are shown in Table (1), where screening for Urinary Microalbumin is a sensitive and
trustworthy way to detect renal disease and mortality in hypertension. Additionally indicative of end-stage renal illness
is Urinary Microalbumin.

According to Yang's 2021 results, there was a significant difference (P<0.05) in the Urinary microalbumin levels
between the groups with hypertension and hypertensive nephropathy and the control group. Comparability was shown
by the lack of statistically significant differences in age and gender between the three groups of people (P>0.05).

In contrast to ordinary persons, most cases developed mAlb. Overt mAlb was present in more than half of the cases.
This demonstrated a correlation between CKD and mAlb, according to the research by Chin‘'ombe et al. 2013.
Hwang et al. 2000 Compared to women with normotension, hypertensive women had a significantly greater
prevalence of mAIb (16% vs. 4%, P < 0.001). These findings imply that whereas hypertension is often the primary
cause of mAIb, other illnesses may also play a role.

As time went on, more cases of microalbuminuria were discovered, and in women, the condition was once more
severe. There is a strong correlation between hypertension and microalbuminuria. It has been reported that mAlb is
linked to excess body weight. The prevalence of mAlb in the hypertensive female population was higher than that of
the male population. This difference in prevalence may be related to the fact that women have lower muscle mass than
men—roughly 15% less—and, therefore, lower levels of creatinuria. A

research by Poudel et al.,2012 indicated obesity to be an independent risk factor for microalbuminuria, which is
consistent with the current finding.

The higher level of mAlb and creatinine may be due to subclinical ultra-structural changes in the glomeruli of
hypertensive patients. The presence of microalbuminuria in the early stage of hypertension can be taken as a significant
independent predictor for the progression of renal disease.
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So, mAlb in hypertensive subjects may prove to be a valuable marker in the evaluation of target organ damage and
control of risk factors amenable to prevention (regular treatment of HT, weight control, normal lipid levels) may have
a favourable effect in preventing, delaying and lessening prevalence of mAlb.

In conclusion, mAlb should be used as a marker of renal dysfunction in CKD. It may also be a marker for other
metabolic problems associated with CKD.

The levels of the routine chemistries (creatinine and urea) were consistent with the expected pattern in CKD. They
were significantly different from those of the control group, according to Chin‘ombe et al. 2013 study. This agrees
with our study's findings in Table (2).

A Hanratty et al. 2011 study found that higher treated BP was associated with early kidney function decline (a rise in
serum creatinine >0.6 mg/dl).

Also, the present study's findings align with Hussein's 2022 study, which also examined renal function tests. The
results showed statistically significant differences (p<0.01) in serum urea and creatinine across all groups studied.
The present research’s findings are consistent with those of a previous study done by Yang, 2021 whereby the results
of biochemical index detection indicated that levels of BUN and creatinine were significantly elevated in the
hypertensive nephropathy group compared to both the control group and the hypertension group (P<0.05). This agrees
with our study's findings in Table (3).

Bae et al. 2022 study showed higher hazard ratios for CKD among males younger than 40 years compared to females
younger than 40.

Hasan et al.,2013 study found that hypertension is higher among men than women. Age was shown to be a significant
associated risk factor for hypertension.

Abd Allah et al. 2021 study observed that age had a positive association with serum urea and also negative with
diastolic pressure. Diastolic pressure had a positive correlation with systolic pressure and also a positive correlation
with serum urea. No significant differences between serum parameters in the study population were found. The serum
creatinine was significantly increased in males than females.

In light of the given information, the findings suggest clinical implications associated with higher urinary albumin
levels in the general population. These elevated levels should be considered as potential risk factors for the future
onset of hypertension and related complications, such as chronic kidney disease. The timely identification and
intervention of hypertension are anticipated to mitigate the advancement of renal impairments and hypertension.

9. Conclusion
1. The study showed that there was a strong relationship between Urinary microalbumin and chronic renal
disease and hypertension, and the nature of the relationship was synergistic between them.
2. Creatinine and Urea, routine markers for CKD, were increased in CKD with/without hypertension, while
average values were in the control group.
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Abstract

Background: Fibrocystic breast disease is the most typical benign breast
disease, which is seen in women worldwide with features of pain and feeling
of nodules. Its diagnosis is based on clinical symptoms, ultrasound,
mammography, and in doubt cases, biopsy is indicated. For assessment of
the breast, we clinically examined the breast, axilla, and both supra and
infraclavicular regions for lymph node assessment, followed by ultrasound
examination. Detection of lesions in any breast quadrant assessed by BI-
RADs, Breast Imaging Reporting, and Data System grouped in five
brackets. Scanning by sonography using B-mode and Doppler study was
improved for detecting and characterizing benign and malignant lesions.
Objective: To assess a breast lesion by ultrasound with features suggestive
of a benign or malignant nature.

Method: This study included 210 women aged 20 - 45 who visited a clinic
from October 2020 to April 2022 and were examined by ultrasound machine
Samsung HS50 (KOREA) with an LA3-14AD probe. B-mode images
obtained detection of the lesion, and we also used Doppler ultrasound for
assessment of the vascularity of the lesion. The BI-RADS system was used
for the categorization of all findings.

Result: In 210 women, complaints of lumps were involved in our study.
Imaging by B-mode ultrasound using the Doppler study assesses the
vascularity of the lesion and provides more characterization of benign and
malignant lesions. By B—-mode imaging, 99 patients had regular ultrasound
study, and 79 patients had simple cysts that appeared well defined, had
familiar outlines, and had an anechoic rounded or oval shape with posterior
enhancement. Twenty-eight patients with fibroadenoma visualized as round
or oval-shaped hypoechoic lesions horizontally oriented to the planes of the
breast with lateral shadowing. 2 patients had complex cysts that appear as
well-defined, irregular outlines, rounded shape, a thick wall with internal
echoes with posterior enhancement. 2 patients have a malignant lesion that
appears ill-defined rough outline vertically oriented with breast planes and
show posterior shadowing.

Conclusion:

Ultrasound was established as the most suitable imaging modality for the
categorization of breast lesions and exclusion of malignancy, which is
helpful for evading unnecessary biopsies.
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1. Introduction

Fibrocystic change of the breast is a benign condition that involves changes in the terminal ductal lobular unit of the
breast, which may or may not associated with fibrosis. Fibrocystic changes (FCC) are established as the most typical
benign disorder of the breast (Malherbe, Khan and Fatima, 2019), mainly seen in premenopausal women between age
20-40 years of age, with about half of women affected throughout their lives. Clinically, they presented with breast
pain, which increases in severity during ovulation; ultrasound plays an important role in approaching breast pain
(Alsalami and Alattabi 2018). Breast pain is associated with swelling and lumps in one or both breasts; sometimes,
pain may cause pain under the arm. The etiology of fibrocystic breast changes is not well known, but there is a
correlation with reproductive hormones, especially estrogen, like estrogen stimulation and progesterone deficiency.
The American College of Radiology established a system for describing and imaging breasts called BI-RADs system,
Breast Imaging Reporting and Data System, which relates to mammography, ultrasound, and MRI. The fifth edition
of BI- the RADS system nowadays is commonly used. In ultrasound, this system depends on the shape, margin, echo
pattern, and orientation of the lesion (Kaplan et al., 2022) in the breast and is employed to demonstrate any lesion,
either benign (Burgess and O’Neal, 2019), (Stachs et al., 2019) or malignant lesion (Kim, Kim and Moon, 2020),
(Brem et al., 2015) and classified in five brackets (Eghtedari et al., 2021), (Spak et al., 2017).

To perform breast examination by ultrasound, we commonly use B-mode ultrasound, which is a safe, non-invasive,
non-radiative screening method for breast lesions. For better demonstration and characterization of the solid lesion as
a benign or a malignant lesion, we used Doppler imaging (Choi, Tsunoda and Moon, 2024), both color Doppler flow
and power Doppler imaging, to demonstrate vascularity of the lesion like hypervascular mass, or mass with central
vessels, which is suggestive malignant masses (Elverici et al., 2015), (Niu et al., 2019). Color Doppler ultrasound
allows us to show the flow direction. A little pressure on breast tissue was applied to better demonstrate slow flows
within the mass. Power Doppler ultrasound is excellent for displaying slow flow in small vessels as it is Doppler angle
independent but has the disadvantage of the increased number of artifacts (Horvath et al., 2011).

Thus, ultrasound plays a vital role in the demonstration and analysis of breast lesions and is usually utilized as an
additive to mammaography for screening breast lesions (Harada-Shoji et al., 2021).

2. Methodology

Patients' age, marital state, and breast appearance (swelling, redness, and any indentation in skin) were recorded. B-
mode and Doppler ultrasound were done using Samsung HS50 (KOREA) in Kerbala, Iraq, with a linear LA3-14AD
probe. The preset conditions were imaging gain at 65%, enhancement at 4, depth at 40 mm, and persistence at 6. The
patient is lying down slightly obliquely with an arm over the patient’s head. We examine the patient. Images were
taken in both transverse and longitudinal planes for all breast quadrants. Ultrasound features involved echotexture (as
either homogeneous or heterogeneous), size, shape, margin, calcification, and axillary lymph node. These ultrasound
features for each mass were categorized according to the BI-RADS (Horvath et al., 2011). Doppler study was done
with both color and power to rule out abnormal vascularity; the color gain was adjusted to enable the recognition of
low-velocity flow within the mass with negligible background noise.

3. Results

Two hundred ten ultrasounds of ladies who visited the outpatient clinic were involved in this study from October 2020
to April 2022. The mean age is 30.4 SDx 7.76 (between 20 and 45 years old), displayed in Table [1]. From 210
patients, 126 females (60%) were married, and 84 females (40%) were unmarried, as shown in table [2]. Seventy-six
females (36.2%) had painful masses, and 134 females (63.8%) had painless masses, as shown in [fig.1]. One hundred
twenty-eight females (61%) have non-palpable mass, and 82 females (39%) have palpable mass, as shown in [fig.2].
The exam was done in both planes transverse and longitudinal planes by B-mode for imagining breasts.

The ultrasound findings in our study are shown in the table and figure [3]; 99 females (47.1%) have regular ultrasound
studies with no pathology seen. Simple cysts were visualized as rounded or oval-shaped anechoic, shared borders, and
thin walls with posterior enhancement in 79 females (37.6%) [Fig.4, 5].

Fibroadenoma was visualized in 28 females (13.3%) as a hypoechoic oval-shaped lesion lying horizontally with lateral
shadowing. Most of the masses are pictured in the outer quadrant of both breasts. Doppler study was performed for
visualization of the vascularity of the lesion. Small fibroadenoma appears avascular on color Doppler study. However,
large fibroadenomas appear vascular with minimal flow and a high resistive index.
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Complex cystic lesion seen in 2 patients (1%) as well defined, rounded shape, irregular outline, thick wall, internal
echoes causing posterior enhancement. 2 patients (1%) had a malignant mass which was visualized as irregular ill-
defined mass vertically oriented with breast planes and causing posterior shadowing.

4. Statistics

Table 1: Descriptive Statistics of Age

No. 210
Mean 30.40
Std. deviation 7.763
Minimum 19
Maximum 46

Table 2: Frequency of Marital State

Marital state Frequency Percent
Married 126 60.0
Un married 84 40.0
Total 210 100.0

Pl associated with mikss

|-
(3 p—

painfull

| 134

Figure 1: Frequency of Pain Associated with Mass
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Figure 2: Frequency of Palpable and Non- Palpable Mass

Table 3: Ultrasound Finding

Frequency Percent
Normal Breast Tissue 99 47.1
Simple Cyst 79 37.6
Fibroadenoma 28 13.3
Complex Cyst 2 1.0
Solid Mass Suspicious Malignancy 2 1.0
Total 210 100.0
Histogram
.
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Figure 3: Frequency Ultrasound Finding
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5. Discussion

Fibrocystic breast disease is the most typical benign breast disease, which is seen in millions of ladies in the world. It
is a broad term that involves a wide spectrum of breast conditions affecting women of childbearing age. Histologically,
it is divided into nonproliferative breast lesions and proliferative breast lesions. Nonproliferative breast lesions include
simple breast cysts, stromal fibrosis, and apocrine metaplasia. The proliferative type includes ductal epithelial
hyperplasia and sclerosing adenosis. The nonproliferative type has a low risk of breast cancer, while a high risk of
cancer accompanies the Proliferative lesions with cell atypia.

The patient complains of pain before menstruation bilaterally that may or may not be associated with a palpable mass.
Edematous skin and nipple discharge may be seen.

This study was done in an ultrasound clinic with a standard breast with no lesion in 99 females (47.1%). Simple cysts
appear with a well-defined anechoic lesion and a thin wall, causing posterior enhancement detected in 79 females
(37.6%) (Figure 4, 5). Fibroadenoma has a well-defined oval shape, regular outline, and low-level internal echoes
with a transverse diameter more than the anteroposterior diameter seen in 28 females (13.3%). Complex cysts appear
in ultrasound as thick wall cystic lesions and lobulated margins, causing posterior shadowing in 2 cases (1%).
Suspected malignant lesions were seen in 2 cases (1%). B-mode and Doppler ultrasound are used to characterize
lesions, which help differentiate malignant from benign lesions and the precision of making the judgment for biopsy
(Lee etal., 2017).

Figure 4: Ultrasound Image of 34 Year Old Female Show Simple Cyst Measure 11x 6.5mm in Left Breast

Figure 5: Ultrasound Image of 29 Years Old Female Show Simple Cyst in Right Breast Measure 9.4 x 4.4mm.

Detection of abnormal breast lesions by B-mode ultrasound can be further assessed by additional functions in
ultrasound, such as elastography, which helps differentiate lesions. Sonoelastography can determine the relative
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elasticity of suspicious masses compared to the surrounding tissue. Strain ratio is used to determine the elasticity of
breast lesions compared to adjacent fatty tissue; malignant lesions are stiffer than normal tissue (Gheonea, Stoica and
Bondari, 2011), (Ranjkesh et al., 2020). Both color Doppler and elastography can alter how breast lesions are
managed, as demonstrated

at screening ultrasound (Sehgal et al., 2006). Both mammography and ultrasound can increase the rate of early
detection of cancers even though decreasing interval cancers in females with dense breasts (Hooley et al., 2012), 20.
Ultrasound plays a vital role in detecting and differentiating masses, whether benign or malignant, and with the help
of elastography, can aid in diagnosing cancer (Sehgal et al., 2006). Ultrasound of the breast is widely used as a
screening tool for mass lesions and can differentiate cystic from solid masses. It is also used as an adjunct with
mammography for distinguishing solid masses, whether benign or malignant 21.

6. Conclusion

(Kim, Kim and Moon, 2020)Ultrasound is highly

used in breast diseases as it is a simple, non-invasive, non-expensive imaging technique for the detection of breast
lesions and also for the characterization of the lesion, which could be either benign or malignant lesions.
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The association of heart diseases with type 2 diabetes, especially
myocardial infarction, calls for a search for biomarkers that have a

Received: 2023/10/12
Accepted: 2023/11/16
Published: 2024/01/04

Keywords: Disintegrin,
MetallopOlrotease-17,
Interleukin-6, Diabetes Mellitus,
Myocardial Infarction, Chronic
and Acute Inflammation.

DOI:10.62472/kjps.v14.i23.63-73

QOO

relationship between the two. Which facilitates the process of reducing the
development of myocardial infarction in patients with type 2 diabetes. The
most prominent of these associations is long-term inflammation and its first
and largest factor is interleukin 6, and its close association with A
disintegrin and metalloprotease 17 (ADAM-17) and its inverse relationship
with type 2 diabetic patients with and without myocardial infarction. This
study aims to investigate the role of ADAM-17 in the pathogenesis of
diabetic type 2 Iragi men patients with and without M1 by comparing them
with a apparantely helthy as control group and to see their association with
interleukin-6 levels and other biomarkers. The current study was conducted
on 90 Iragi men between Ja., 2023 and Aug. 2023, 60 samples with T2DM
with or without M1 and the remaining 30 as apparently healthy control. The
patients were selected from the visitors of the coronary care unit (CCU) and
Al-Hassan Center for Diabetes and Endocrinology in Kerbala, and they
were diagnosed clinically and by laboratory investigations. Various
biomarkers such as ADAM-17 and IL-6 have been determined by different
biochemical techniques. As a result The highest ADAM-17 and IL-6 level
in type 2 diabetes without myocardial infarction was seen as comparison
serum levels of IL-6, and ADAM-17 for T2DM (with or without myocardial
infarction) with the control group. The correlation between IL-6 and
ADAM-17 is strong in type-2 diabetes without MI and between IL-6 and
electrocardiogram represented by the two types STEM and NSTEMI in
type-2 diabetes with MI. In conclusion, The current study found that
ADAM-17 and IL-6 have a negative effect on chronic inflammation as in
T2DM without MI is more severe than acute inflammation as T2DM with
MI , du to elevation of ADAM-17 and IL-6 levels in type 2 diabetic patients
without MI than type 2 diabetic patient with MI.
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1. Introduction

Type 2 diabetes is a disease that comes primarily from insulin resistance (Wondmkun, 2020), caused by long-term
inflammation under the auspices of the factors released by ADAM-17, the most important of which is interleukin- 6
(lemmolo, Ghersi and Bivona, 2023).

A disintegrin and metalloprotease 17 (ADAM-17) has been identified as the sheddase for many memblrane-bound
proteins present in various cell types. It significantly impacts the release of chemokines and cytokines, cell signaling,
proliferation, and growth (lemmolo, Ghersi and Bivona, 2023). There are both positive and negative impacts of
ADAM-17. Although it supports healthy liver function, adipocyte differentiation, and embryonic development, it is
also linked to the pathophysiology of numerous illnesses, including but not limited to heart disease (MI) and diabetes
(Maekawa et al., 2019).

The ADAM-17 activation pathway depends on protein kinase for phosphorylation to switch from the inactive phase
to the secretory active phase, which exercises its capabilities in everyday situations, including releasing crucial
cytokines and growth hormones (Chen et al., 2023). However, when exposed to cellular activators such as the ROS-
dependent p38 membrane-associated protein kinase pathway, ADAM-17 sheds its cells at a higher pace. Reactive
oxygen species produced by oxidative stress contribute to the development of atherosclerosis, abnormal blood flow,
and arterial wall remodeling (He and Zuo, 2015). Local and systemic inflammation causes an increase in ADAM-17
activation when reactive oxygen species are produced. Additionally, nitric oxide has been shown to activate Adam-
17 (Sisto, Ribatti and Lisi, 2021). Nitric oxide (NO) is involved in the physiologic control of circulation and serves a
pathogenic function in CAD. The synthesis of oLDLR1, essential for the initiation and progression of athelrosclerosis,
is known to be triggered by the activation of Adam-17 by C-reactive protein (Zhao et al., 2011). As a result, ADAM-
17 is a crucial enzyme rather than just one of numerous inflammatory factors. Important mediators at the start and
progression of T2DM and CAD are its activators and subsequently shed proteins. ADAM-17 is found on the cell
surface as dimers and binds to TIMP3, its inhibitor (Liao et al., 2023). ADAM-17 is released from TIMP3 and changes
from a dimeric form to a monomeric structure when the ERK or p38 MAPK pathway is activated (Adu-Amankwaah
etal., 2021). ADAM-17 has been linked to the beginning of CAD and its development into acute coronary syndrome
(ACS), according to several studies. According to clinical research, patients with AMI had higher plasma levels of IL-
6 and TNF than healthy individuals. This suggests that IL-6 and TNF maturation, which depends on ADAM-17, may
trigger systemic inflammation and cause plaque rupture(De Queiroz, Lakkappa and Lazartigues, 2020). The white
adiplocytes' activation of ADAM-17 causes the release of inflammatory chemicals, including IL-6. Once a low-grade
inflammatory state is created due to this expression, the macrophages are forced to go into (migrate into ) adipose
tissue, where they cause increased insulin resistance (Ni et al., 2020).

A pleiotropic cytokine called IL-6 is secreted in response to disturbances of homeostasis. When activated, this
cytokine exhibits evident pro- and anti-inflammatory characteristics. It's interesting that ADAM-17 can cleave its
receptor, IL-6R. The processes involved in IL-6's signaling and stimulation influence its characteristics. As a result,
whereas IL-6 is generally beneficial when stimulated acutely, its chronic response results in long-term signaling that
induces inflammation and autoimmune infarction. Which are crucial in the development of type 2 diabetes and heart
attacks (Scheller et al., 2011), (Adu-Amankwaah et al., 2021). As mentioned above, IL-6 and TNFo maturation,
which relies on ADAM-17, may activate systemic inflammation and contribute to plaque rupture.

2. Materials and Methods

This case-control study includes ninety participants, sixty of whom are type 2 diabetes (T2DM) with and without
myocardial infarction, thirty patients per group, and another thirty participants are nondiabetlic persons as a control
group. The study was conducted in the coronary care unit (CCU) at Kerbala Centre for Cardiac Diseases and Surgery
and Al-Hassan Center for Endocrinology and Diabetes / Kerbala Health Directorate from Jan. 2023 to Aug. 2023.
Thirty patients presented with typical chest pain to the coronary care unit (CCU); the diagnosis was based on clinical
history, physical examination, ECG, and investigation of a cardiac biomarker. Thirty patients with T2DM without Ml
attended the Al-Hassan Center for Endocrinology and Diabetes. They were diagnosed according to the analysis of
RBS and HbAlc. Thirty nondiabetic persons were selected as a healthy control group. Exclusion criteria involve
subjects who are suffering from acute kidney injury (AKI), cancer, infections, or other inflammatory conditions.

The current study analyzed several clinical parameters, including serum or blood tests (cTnl, RBS, HbAlc, lipid
profile, and (ADAM- 17 and IL-6), which were measured by the following methods (immune-chromatography with
a unique two-site sandwich immunoassay. Hexokinase (HK), colorimetric enzymatic, and Sandwich-ELISA methods,
respectively. They include a number that identifies the participants (sample No.), sex, age, smoking status, sedentary
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lifestyle, family history regarding MI, and the duration of Ml (in the case of a patient). Furthermore, the collected data
are also registered. As a mandatory step, this study was approved by the following ethical committees: the University
of Kerbala, the College of Medicine, and the Kerbala Centre for Cardiac Diseases and Surgery committee. Al-Hassan
center for endocrinology and diabetes, and Kerbala Health Directorate / Kerbala-Irag.

The Statistical Program for Social Scientists program, version 28.0 (IBM, SPSS, Chicago, lllinois, USA), and the
Real Statistical Resources Pack software for Mac (Release 7.2) of the resources pack for Excel 2016 were used to
create the data analysis for this project. 2013 until 2020 for copyright. Scale-related variables were displayed as mean
2 SD. Analytical, statistical tests confirmed significant variations in categorical variables between the parameters. The
results of all hypothesis tests were deemed statistically significant when their p-values were 0.05 (two-sided). Using
Fisher's LSD method, the simultaneous confidence level for each of the confidence intervals was computed. This
accompanying confidence level represents the likelihood that the genuine difference is contained within each
confidence interval. ANOVA used Fisher's LSD method to generate confidence intervals.

3. Results

Figure 1 compares the serum levels of ADAM-17 and IL-6 between the T2DM and the health control groups. The
level of ADAM-17 and IL-6 increased in type 2 diabetic patients, and there was a statistically significant difference
between type 2 diabetic patients (with and without M1 ) compared with the healthy control. The mean + SD of each
ADAM-17 and IL-6 level in type 2 diabetic patients was (3256.4 + 883.03 pg/dl; 30.04 + 1.75 pg/dl) respectively,
while their mean + SD level in the healthy control group was (1645.33 + 41 pg/dl), (23.44 + 1.46 pg/dl) Table 1.

Table 1: Difference Between Mean Levels for ADAM-17 and IL-6 for Between T2DP with or without MI and the
Nondiabetic Control Group

Type 2 Diabetic Healthy Control
Parameters Patients, N=60 N=30 P value
Mean + SD Mean + SD
IL-6, pg/dI 30.04 +1.75 23.44 +1.46 <0.001[S]
ADAL1M-17, pg/dl
3256.4 + 883.03 1645.33 + 41 <0.001[S]
T-test was used *: significant at p < 0.05
SD: standard deviation; S: significant; NS= Non-significant.
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; 3000.00 S 30.00 [S]
< 2500.00 25.00
<< 2000.00 © 20.00
"'5 -
< 1500.00 “_6 15.00
3 1000.00 < 10.00
- >
£ 500.00 2 500
(7] c
s 0.00 - S  0.00 .
Patient Control § Patient Control
B ADAM-17 3256.40 1645.33 EIL-6 30.04 23.44

Figure 1: Diffelrence Between Mean = SD Levels of IL-6, ADAM-17 in Each T2DM with or Without Ml
Compared to Healthy Control. (T-Test was used S= Significant at p < 0.05, NS= Nonsignificant)
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In Figure 2, a comparison of serum levels of ADAM- 17 and IL-6 among type 2 diabetic patients with MI, type 2
diabetic patients without MI, and the control group was performed. A statistically significant difference in the mean
+ SD levels of ADAM-17 and IL-6 was found between DM+MI, DM without MI, and the control group. The highest
mean + SD level was observed in diabetic patients without MI. Their values for ADAM-17 and 1L-6 were 3371.05 £
995.97 pg/ml, 30.20 + 1.67 pg/dl, while their values for the non-diabetic control group were 1645.33 £ 413.91, 23.43
+ 1.46 pg/dl respectively as shown in Table 2.

Table 2: Difference in ADAM-17 and IL-6 Mean Levels Between T2DM with or without MI and the Nondiabetic

Control Group

MI+T2DM Control T2DM
Biomarkers N=30 N=30 N=30 P value
Mean = SD Mean = SD Mean + SD
IL-6, pg/dl 29.89+1.85 23.44+1.46 30.20+1.67 <0.001[S]
A?ogll\c;ll-lﬂ, 3141.75+£753.16 1645.33+413.91 3371.05+£995.97 0.002[S]
Two Way ANOVA Test was Used *: Significant at p < 0.05
N: Number of Cases; SD: Standard Deviation; S: Significant; NS= Non-Significant
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[S]

[S]

[S] 4000.00 INS}
©30-00 N 350000  ——m———— [S]
T —
=25.00 S 3000.00
[0} <
= = 2000.00
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c & 1500.00
$10.00 S 1000.00
5.00 § 500.00
0.00 > 0.00
MI+DM DM Control MI+DM DM Control
mIL6  29.89 30.20 23.44 mADAM-17 = 3141.75 3371.05 1645.33

Figure 2: Difference in IL-6 and ADAM-17 mean * SD levels between T2DM with and without MI and the
nondiabetic control group ( Two way ANOVA test was used S= significant at p < 0.05, NS= Nonsignificant)

The results showed that there was a very strong relationship and a significant correlation between IL-6 and ADAM-
17 in type 2 diabetic patients without Ml .( (p = 0.001, r=0.9), as shown in Table 3

Table 3 :The Correlation Coefficient between IL-6 and ADAM-17 in T2DM without MI

ADAM-17, pg/dl
Biomarkers Correlation
coefficient P value
(r)
IL-6, pg/dl 0.9 <0.001[S]

Figure 3 and 4 shows a comparison in the serum levels of ADAM-17 and IL-6 between the type 2 diabetic patients
groups and the control group according to the BMI. The mean + SD level of ADAM-17 and IL-6 was increased and a

67



statistically signifilcant difference in type 2 diabetic patients as compared to control within the BMI ranges (normal
weight), (overweight), and (obesity) respectively. Mean + SD values of ADAM-17 and IL-6 in the BMI ranges
mentioned above was (3130.30 + 819.98, 3328.19 + 888.57, 3274.62 + 940.77), (30.07 £ 1.73, 30.30 + 2.19, 29.82 +
1.39 pg/ml) in patients group and mean value (1762.75 £ 382.20, 1629.53 + 433.44, 1652.58 + 41948), (22.92 + 0.14,
23.66 + 1.81, 23.08 + 0.20) pg/dl in the control group respectively as shown in table 4.

Table 4: The effect of BMI on serum level of ADAM-17 and IL-6 as compared between Type 2 Diabetic Patients
with or without Myocardial Infraction and the control group, BMI ranges were used :((normal weight),

(overweight), and (obesity)

Patient N=60 Control  N=30 N=30 P value

IL-6, po/dil Normal weight 30.07+£1.73 15 22.92+0.14 2 <0.001[S]
’ Overweight 30.30+2.19 20 23.66+1.81 18 <0.001[S]
Obesity 29.82+1.39 25 23.08+0.20 10 <0.001[S]

ADAM-17, Normal weight 3130.30+819.98 15 1762.75+£382.20 2 0.038[S]
pg/dl Overweight 3328.19+888.57 20 1629.53+433.44 18 <0.001[S]
Obesity 3274.62+940.77 25 1652.58+419.48 10 <0.001[S]

T-test was used *: significant at p < 0.05
SD: standard deviation; S: significant; NS= Non-significant.
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Figure 3: The effect of BMI on serum level of ADAM-17 as compared between T2DP with or without MI and the
nondiabetic control group, BMI ranges were used :((normal weight), (overweight) and (obesity), (T-test was used, S=
significant at p < 0.05, NS= Nonsignificant).
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Patient Control Patient Control Patient Control
Normal weight Over weight Obesity
HIL-6 30.07 22.92 30.3 23.66 29.82 23.08

Figure 4: The effect of BMI on serum level of IL-6 as compared between T2DP with or without MI and the
nondiabetic control group, BMI ranges were used :((normal weight), (overweight) and (obesity) (T-test was used, S=
significant at p < 0.05, NS= Nonsignificant).

4. Discussion

Several studies explain the elevation of the biomarkers mentioned above for several reasons. ADAM-17 sheds
more frequently when exposed to cellular activators such as lipopolysaccharides, which depend on reactive oxygen
species (ROS) and the p38 mitogen-activated protein kinases (MAPK) pathway (Chemaly et al., 2017). ADAM-17
exists as dimers on the cell surface and interacts with TIMP3, its inhibitor. ADAM-17 is released from TIMP3
metallopeptidase inhibitor three and changes from a dimeric to a monomeric structure when the ERK or p38 MAPK
pathway is activated. The balance between ADAM-17 dimers and monomers can change with activation of the p38
mitogen-activated protein kinase pathway. This change is accompanied by increased ADAM-17 cell surface
presentation and decreased TIMP3 interaction (Sikora et al., 2023). Due to the cleavage and activation of several pro-
inflammaltory cytokines and their corresponding receptors, ADAM-17 has become a key regulatory hub in regulating
inflammation. The most prominent examples are TNF, IL-6R, and tumor necrosis receptors 1 and 2 [(Ferencova et
al., 2023), (Finneran et al., 2023)]. As membrane-bound proteins, these cytokines are abundantly expressed in the
heart (Kunnathattil, Rahul and Skaria, 2024). Following the cleavage of ADAM-17, excessive elevations in their
soluble forms can set off cascades that lead to acute cardiac inflammation, myocardial lipotoxicity, and poor energy
generation (Defer et al., 2007).

Increased plasma levels of IL-6 and TNF were found in patients with AMI in clinical studies by Latini et al. and
Suzanne et al., suggesting that TNF and IL-6 maturation, which depends on ADAM-17, may activate systemic
inflammation and contribute to plaque rupture [(Latini et al., 1994), (Engelen et al., 2022)].

It has been suggested that high glucose levels in people with type 2 diabetes may lead to protein misfolding and
aggregation in the endoplasmic reticulum, which in turn results in a reduction in the ADAM-17 inhibitor TIMP3 and
an increase in ADAM-17 activity (Lorenzon et al., 2021).

An increase in IL-6 levels was observed in MI patients. This increase may be related to macrophages, the
predominant cells in vascular atherosclerotic lesions, which abundantly produce and secrete I1L-6, along with other
cytokines, growth factors, and chemokines. Additionally, co-stimulatingl endothelial cells leads to the stimulation of
protein kinase and thus the recruitment of many macrophages, leading to endothelial dysfunction (Souza et al., 2008).
IL-6 promotes many mechanisms that contribute to the inflammatory process of atherosclerosis (Zhang et al., 2023).
The buildup of atherosclerotic plaques in the coronary artery is one of the causes of MI (luchi, Harada and Tanaka,
2018). The development and advancement of plaque and the rupture of the fibrous cap, which would result in local
thrombosis and hypoxia-related myocardial damage, are primarily influenced by vascular inflammation. (Xu, Yuan
and Wang, 2023). IL-6 signaling is connected to the adverse effects of acute ischemia as well as the development and
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destabilization of plaque. Therefore, the data obtained hypothesizes that IL-6 and M1 etiology are related (Huang et
al., 2015).
The results showed a strong relationship and a significant correlation between IL-6 and ADAM-17 (p = 0.001, r=0.9)
for T2DM without MIl. ADAM-17, il1s responsible for sIL-6R shedding in humans (Mahmud-Al-Rafat, 2023). Based
on what was previously mentioned about the participation of the two biomarkers in insulin resistance and vascular
inflammation, evidence for that is treatment with the ADAM-17 inhibitor improves insulin sensitivity, corrects
hyperglycemia, and inhibits vascular inflammation. As a result, ADAM-17 overactivity likely causes the balance of
IL-6 signaling to shift toward trans-signaling, resulting in vascular inflammation and diabetes (Federici et al., 2005).
Another study highlighted that when ADAM-17 is activated within the white adipocytes, it leads to the expression of
inflammatory molecules such as IL-6. This expression then leads to a low-grade inflammatory state that forces the
macrophages to migrate into adipose tissue, mediating enhanced insulin resistance and T2DM (Menghini et al., 2013).

The current study noted a significant increase in levels of ADAM17 and IL-6 in both groups under study, T2DM
with or without MI, and the reasons for this increase in both are the same, but when compared between the two groups
with the control, T2DM without MI showed the most significant rise in the two biomarker levels.
These data are consistent with other studies in which high glucose causes stimulation of ADAM17. This condition is
chronic, so the higher the sugar, the more protein misfolding is generated in the endothelial cell, thus reducing the
ADAM17 inhibitor and thus increasing the activity of ADAM17, which in turn increases the lactivity of IL-6 by
ectodomain shedding, causing a decrease in the insulin receptor alpha subunit (IRa) in all three layers of the vascular
wall (Lorenzon et al., 2021).

As mentioned previously, activation of ADAM17 within white adipocytes causes the expression of interleukin 6
(IL-6). A low-grade inflamed condition is then brought on by this process, forcing macrophages to quickly move into
inflamed adipose tissue, where they drive increasing insulin -resistance, and T2DM.

5. Conclusion

ADAM 17 and its substrate IL-6 hurt chronic inflammation, as in T2DM, which is more severe than acute
inflammation in AMI. This result was supported by what was shown of a higher ADAM 17
and IL-6 level in type 2 diabetic patients without myocardial infarction than in type 2 diabetic patients with M.
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Abstract

Introduction: Chronic renal failure CRF is a widespread, irreversible disease
that develops gradually and is classified into five stages depending on the
glomerular filtration rate GFR. Anemia is a considerable complication of
CRF that becomes serious as GFR decreases, erythropoietin-stimulating
agent ESA is used for treating anemia, but the resistance to it stands against
its goal in many patients. Studying the genetic polymorphism in one of the
erythropoietin-activated pathway store-operated calcium channels SOCs
gene is a trial for investigating the cause of resistance.

Method: In this study, 174 subjects were included. Among 112
hemodialysis patients with CRF, 54.5% were non-responders, and the
enrolled participants ranged from 20 to 79 years; a single nucleotide
polymorphism in the ORAI1 gene was selected. Genotyping was done using
an allele-specific polymerase chain reaction technique, and the data was
analyzed through the Statistical Package for the Social Sciences.

Results: The results showed that hemoglobin levels differ significantly
between the genetic groups, while erythropoietin levels showed no
significant variation.

Conclusion: ORAI1 genetic polymorphism has no significant role in
erythropoietin resistance in Iragi hemodialysis patients with CRF, but this
genetic variation significantly affects hemoglobin levels, depending on this

study.
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1. Introduction

Chronic renal failure CRF is a widespread, irreversible disease that develops gradually and is classified into five stages
depending on the glomerular filtration rate GFR. (Ammirati, 2020) one of the complications of CRF is anemia, which
contributes to poor clinical outcomes and Increased mortality rate, and as the GFR decreased, anemia became serious
(Shaikh, Hashmi and Aeddula, 2019). The most common types of anemia in CRF are Normocytic, normochromic,
and hypo-proliferative (Rosita et al., 2021).

As the renal failure progresses, the kidney mass will reduce, and so will the Erythropoietin. Production will decrease
because the kidney is the only source of this hormone in adults. (Hayat, Haria and Salifu, 2008) The Food and Drug
Administration (FDA) approved the use of the erythropoietin-stimulating agent ESA in 1989 (Wish, 2021). Still, the
resistance to ESA stands against treating anemia in many patients (Hanna, Streja and Kalantar-Zadeh, 2021), which
can be caused by Iron deficiency, hyperparathyroidism, inadequate dialysis, malnutrition, and chronic inflammation.
(Alves et al., 2015) Even when these causes are treated, some patients still exhibit erythropoietin resistance, which
needs more explanation.

In 2003, a Retrospective observational study in London was done to investigate the impact of angiotensin-converting
enzyme (ACE) polymorphisms on erythropoietin (EPO) requirement and found that patients with the 1l genotype
require higher doses of ESA. (Varagunam et al., 2003) A study in China to predict the association of genetic
polymorphism in the DDAH2 gene and erythropoietin resistance in patients on maintenance hemodialysis suggests
that complex genetic variations may influence erythropoietin resistance in those patients. (Wang et al., 2017) An
observational cross-sectional study done in Saudi Arabia showed that genetic polymorphisms in ACE may affect the
response of hemodialysis patients to ESA. (Hamdan Almaeen and Mostafa-Hedeab, 2021) ORAI1 gene was selected
for this study because it is one of the store-operated calcium channels (SOCs) genes, as SOCs have a novel role in
erythropoiesis (Lee et al., 2019).

Aim of the study: this study was designated to find the impact of ORAI1 genetic polymorphism on erythropoietin

resistance, hemoglobin, and erythropoietin serum levels in patients with CRF on hemodialysis in Iraq.
2. Material and Method

2.1 Patients' Constant and Enrollment
This cross-sectional observational study was performed from 11- 2022 to 4- 2023 in Karbala at Imam Al-Hussain
Medical City/ Doctor Adel Al Sabbah Center for Hemodialysis. The study protocol was licensed by the Scientific and
Ethical Committee of Pharmacy College / Kerbela University; after explaining the nature and purpose of the study,
each subject signed an informed consent form.
One hundred seventy-four subjects were included in the study, 112 patients ranging from 20-79 years of age with CRF
treated with ESA at the recommended weekly dose and being on hemodialysis and treatment for more than four
months, 62 healthy subjects were enrolled as a reference for biochemical tests. Clinical and demographic data were
obtained from the subjects with blood samples at enrollment.
These data included gender, age, weight, medical history, family history, and biochemistry data.
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2.2 Molecular Analysis

Genomic DNA was extracted from a blood sample as stated by the protocol of gSYNC for blood genomic DNA
extraction kit. DNA concentration and purity were measured using a nano-spectrophotometer nanodrop. The DNA
purity was measured at the A260/A280 ratio.
The single nucleotide polymorphism (SNP) rs6486795 of the ORAIL1 gene was selected, and Prof DR. Hassan
Mahmood Musa designed the primers for rs6486795 Snv allele T>A
Allele-specific PCR technique was used to detect the SNP after several trials of PCR to The optimization of PCR was
performed to obtain the best concentration of primers and best annealing temperature. Bioneer PCR Premix was used.
2.3 Statistical Analysis
The present study's data was entered and analyzed through the Statistical Package for the Social Sciences (SPSS
version 22). The data were presented as frequencies, percentages, mean and standard deviation in appropriate tables
and graphs, or mean differences in others. Chi-square test, one-way ANOVA test, and post hoc analysis were used
where applicable to find out the possible association between the related variables of the current study, as LSD was
used when equal variances were assumed. In contrast, Dunnett’s T3 was used when equal variances were not
considered depending on Levene's test for homogeneity of variances. Besides, Hardy Weinberg equilibrium was used
to detect the prediction of alleles distribution. The statistical association was considered significant when the p-value
was equal to or less than 0.05 (P value < 0.05).
3. Results

One hundred twelve patients were included (66 male and 46 female), 51 responders and 61 non-responders; table 1

shows Descriptive statistics for continuous variables of the study, the data presented by means.
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Table 1: Descriptive Statistics for Continuous Variables

Variable Min. Max. Mean Std. Deviation

Age (Year) 22.00 | 79.00 50.9464 13.42033
Weight (Kg) 33.00 | 130.00 | 66.2768 15.74127
Duration of disease (Months) 400 | 180.00 | 41.8661 41.18525
Duration of dialysis (Months) 4.00 | 180.00 | 30.9643 29.17976
Duration of treatment (Months) 4.00 156.00 32.8661 30.10836
Epo miU/ml 2.49 29.80 13.8574 4.46875

Hb g/dl 6.10 13.10 9.6125 1.79835

BU mg/dlI 37.00 | 214.00 | 115.9865 | 34.36958

S. Cr mg/dl 3.50 15.00 7.7296 2.09955

* [Epo] erythropoietin serum level, [Hb] hemoglobin level, [BU] blood urea, [S. Cr] serum creatinine, [Min]

minimum, [Max] maximum, [Std] standard.

The distribution of ORAIL gene polymorphism (rs6486795) in different genotypes in this study showed that the TT

genotype and TC genotype were almost similar in frequencies, 39.3% and 38.4%, respectively, and the CC genotype

was the lesser 22.3% in the 112 enrolled patients as illustrated in figl presented by numbers.

CC, 25 -

TC, 43

Figurel: Distribution of ORA1 Gene Polymorphism rs6486795 Different Genotypes in Patients

1T, 44
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Depending on this study there was no association between gender and genetic variation as shown in Table 2 and no
association between the independent variable and response as shown in Table.3

Table 2: Association Between Gender and Genetic Variation

Demographic parameters Gender
Male Female
Patient Genotype (N=112) TT 24 20
N (44)
TC 28 15
N (43)
cC 14 11
N (25)
P value 0.572

Hardy Weinberg equilibrium test was done to show the expected frequency of genotype groups, and the expected
predominant group will be the hetero TC group based on this study as shown in Fig. 2 which is statistically significant,
p-value <0.05.

Table 3: Association Between Independent Variables and Response

Variable Responder (No.) | Non-Responders (No.) | P-value
Age 20-39 15 10 0.440 NS
(Year)
40-59 29 21
60-79 17 20
Duration 4-50 51 39 0.617 NS
of Rx
(Months) 51-90 7 9
91-156 3 3
Duration 4-60 58 44 0.217 NS
of
Dialysis 61-120 2 6
(Months)
121-180 1 1

[NS]= Non significant

79



Hardy Weinberg
Equilibrium

0 10 20 30 40 50 60

H expected M observed

Figure 2: Hardy—Weinberg Equilibrium for ORAI1 Gene (rs6486795) in Patients
Biochemical parameters between genetic groups of patients are summarized in Table.4 presented as mean + SD
showed CC group has a statistically significant rise over TT group in hemoglobin level and also in blood urea, while
the control group has a statistically significant difference in hemoglobin level (rise) and serum creatinine (decrease)
compared with the genetic groups (p-value <0.05).
Table 4: Mean + SD of Biochemical Parameters Between Groups of ORAIL Gene (rs6486795)

Parameters Groups P-value
Control TT TC cC
Mean = SD Mean £ SD Mean = SD Mean = SD
Epo miU/ml | 13.04 | 3.10 13.52 4.07 14.30 4.70 14.15 4.77 0.362 NS
Hb g/dI 13.48 | 1.03 9.13 1,69 9.74 1.83 10.23 1.73 0.001S
0.005 S
BU mg/dI 2548 | 7.79 | 11297 | 34.15 112.74 | 33.63 | 126.84 | 35.15 0.001SCC
S. Cr mg/dl 0.86 | 0.16 7.81 221 7.78 2.22 7.48 1.69 0.01 S control

[Epo] erythropoietin serum level, [Hb] hemoglobin level, [BU] blood urea, [S. Cr] serum creatinine, [S]= Significant,

[NS]= Non significant
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4. Discussion

This study was done to find the correlation between the resistance of ESA and the genetic polymorphism in the SOCs
gene (ORAIL). The results showed that TT and TC genotypes were close in percentage, 39.3% and 38.4%,
respectively, while the CC genotype represented 22.3%; by comparing these results with previous studies, some
similarities presented, for example, the Taiwanese study in which 290 normal controls were included also found that
the two prominent groups were TT and TC (41.72% and 43.45% respectively). The CC group was the lowest in
percent(14.83%). (Chang et al., 2014) Another Taiwanese study of 579 chronic kidney disease patients showed the
following genetic predisposition: TT genotype 40.7%, TC genotype 47.0%, and CC genotype 12.3%. (Hwang et al.,
2014)

Depending on the results of this study, there is no association between gender differences Genetic variations and
neither the duration of the dialysis nor the duration of the treatment have a statistically significant effect on the patients'
response to ESA. And there is no considerable variation in erythropoietin levels between the genetic groups.

The Hardy-Weinberg equilibrium test represented that the expected results will be a decrease in CC and TT genotypes
with an obvious increase in the TC genotype, which is expected to be the prominent group and is statistically
significant.

In this study, the CC genotype showed a statistically significant elevation in hemoglobin level over the TT group,
which indicates better response; on the other hand, the CC group has a higher BU level than the other groups,
representing poor clinical outcomes. This differs from the results of a previous study that was done in 2021, which
showed that the CC/TC genotype has a high risk of erythropoietin resistance. (Kao et al., 2021)

5. Conclusion

In ORAI1 genetic polymorphism (rs6486795), the CC genotype may represent the lowest percentage. Furthermore,
this group may have a higher Hb level than other groups but may also have negative outcomes. On the other hand,
ORAI1 genetic polymorphism has no significant association with erythropoietin resistance in Iragi patients with CRF

on hemodialysis.
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Abstract

The COVID-19 pandemic has raised concerns about the impact of the virus
on pregnant women and their unborn babies. This review aims to provide a
comprehensive summary of the outcome of COVID-19 in pregnancy
Studies have shown that the possibility of developing severe illness
increased in pregnant women compared with non-pregnant women infected
with COVID-19. They have higher rates of ICU admission, mechanical
ventilation, and mortality. Additionally, the risk of preterm birth has been
increased in pregnant women infected with COVID-19, with several
research reporting higher rates of preterm delivery among infected pregnant
women.

Cesarean section delivery rates are also higher among pregnant women with
COVID-19, possibly due to the need for expedited delivery in cases of
severe illness or fetal distress. However, the transmission of the virus from
mother to fetus is rare during pregnancy or delivery. The virus is transmitted
vertically from mother to fetus, with most infants born to mothers with
COVID-19 testing negative for the virus.

While vertical transmission is rare, there is evidence suggesting a potential
impact of COVID-19 on fetal development. Some studies have reported
cases of fetal growth restriction and abnormal placental findings in pregnant
women with COVID-19. However, further research is needed to fully
understand the long-term consequences.

Abbreviations: WHO: World Health Organization, SARS: Severe Acute
Respiratory Syndrome, MERS: Middle Eastern Respiratory Syndrome,
FIGO: International Federation of Gynecology and Obstetrics, ACE2:
angiotensin-converting enzyme 2, TMPRSS2: primes the S protein using
transmembrane serine protease 2, NK: natural killer, PDCs: plasmacytoid
dendritic cells, TLRs: Toll-like receptors, DIC: disseminated vascular
coagulopathy, CMV: Cytomegalovirus, HSV: herpes simplex virus, VZV:
varicella-zoster virus, ZIKV: zika virus.
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1. Introduction

The World Health Organization reported that coronavirus was responsible for the coronavirus illness 2019 (COVID-
19) in December 2019, which has spread rapidly around the world, and causes severe acute respiratory syndrome
coronaviruse2 (SARS-Cov-2). The WHO proclaimed the outbreak to be a pandemic on March 12, 2020. As the
COVID-19 pandemic spread, pregnant women were identified as a vulnerable group and advised to take extra
precautions. (Lai et al., 2020) Pregnant women are more likely to experience complications and serious illness when
infected with other coronaviruses, such as SARS and MERS. The (FIGO) advised eliminating much regular antenatal
care and whenever possible, substituting video or phone consultations to reduce the risk of transmission to both
pregnant patients and medical workers. (Chen et al., 2020)

1. Pregnancy-Related Physiological Changes and Their Impact on COVID-19

1.1 Biochemical Mechanism

COVID-19 is caused by an RNA virus with a capsule-like capsule—like structure. Like other viral infections, the
immune system’s ability to fight COVID-19 is reliant on resilience.

A COVID-19 infection can cause a major sickness with a high risk of mortality or a minor illness that is successfully
cured by the immune system. Unknown is where exactly pregnant women fall on this spectrum. (Wu and McGoogan,
2020) Pregnancy-related immune responses to infections shift as a result of the immune system's adaptation to the
growing fetus. Understanding COVID-19 pathophysiology and molecular mechanisms and researching them in the
context of the altered maternal immune response is crucial to understanding the COVID-19 phenotype throughout
pregnancy. SARS-CoV-2 enters the body through the nasal cavity, infects pulmonary cells utilizing the angiotensin-
converting enzyme 2 (ACE2) and the SARS-CoV receptor, and primes the S protein with transmembrane serine
protease 2 (TMPRSS2). It spreads via close human contact, direct contact with insects, and respiratory droplets, and
may be produced aerosols. (Hoffmann et al., 2020)

Pregnancy-related changes to the immune system may influence how the body reacts to infections, particularly viruses.
According to the alternative idea, a shift in the thCD+4 T cell population toward the Th2 phenotype rather than the
Th1 phenotype — a response that prioritizes humoral over cellular immunological responses is responsible for at least
some of the inflammatory response to viruses during pregnancy. (Piccinni and Romagnani, 1996) The body's natural
killer (NK) cell count declines during pregnancy. Given that viruses are necessary for this process, it may make it
more difficult for the innate immune system to get rid of viruses. (Brandstadter and Yang, 2011) A decline in the
quantity of plasmacytoid dendritic cells (pDCs), which are essential for producing type 1 interferon, a virus-fighting
protein, in the blood. The steroid hormone progesterone has the power to affect the immune system. ((Reizis, 2019),
(Druckmann and Druckmann, 2005)) High progesterone levels during pregnancy may help with recovering from viral
lung infections because they can enhance lung health. The pattern-recognition Toll-like receptors (TLRs), in
particular, are altered by pregnancy in the innate immune system. (Amirchaghmaghi et al., 2013)

1.2. A breathing Reaction

In addition to the systemic immunological changes brought on by pregnancy, the respiratory system exhibits structural
changes that may impair lung function. The gravid uterus causes physiological alterations in the diaphragmatic
splinting curvature, which affects respiratory function. Despite an increase in the tidal volume of 30-40%, end—
expiratory volumes, early pregnancy residual volumes, and functional residual capacity are all decreased by the chest
volume reduction. Because their ability to expel secretion is more difficult and their lung capacity is decreased overall,
pregnant women may be more vulnerable to severe respiratory infections (Rajewska et al., 2020)

1.3 Inflammation and Thrombosis

According to research including 184 critically sick patients (24% female), COVID-19 is linked to greater risks of
thromboembolic events in the general population. 31 percent of them experienced thrombotic events. This is a result
of active coagulation pathways, which can eventually lead to diffused vascular coagulopathy (DIC) and fibrinolysis,
both of which result in dynamic hypercoagulation and thrombocytopenia. (Rajewska et al., 2020) Excessive bleeding
occurs during pregnancy. A deadly thromboembolic event is more likely to occur in pregnant women. Therefore,
thrombosis risk factors for pregnant women who carry the COVID-19 virus may be combined or synergistic. A case
report of a woman with COVID-19 dying at 29 weeks gestation as a result of a major basilar artery embolism and
pulmonary embolism lends support to this theory. (Di Renzo and Giardina, 2020)
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2. Placental Responses to SARS-CoV-2

The placenta typically serves as a robust barrier to stop the vertical transmission of maternal diseases to the fetus. It
is common knowledge that some diseases can pass through this barrier and cause serious harm to the growing embryo.
Each of the syndrome-causing congenital viruses (ZIKV), (VZV), (HSV), and (CMV)—has a distinct rate of
transmission and degree of severity that changes depending on when an infection first appears during pregnancy.
(Burton and Jauniaux, 2015)

The chorionic villi in the human placenta is in direct contact with the mother's blood because the human placenta is
hemochorial. Specifically designed cells called trophablasts, which are formed from fetal tissue, make up the majority
of the placenta. Terminally developed, multinuclear syncytiotrophoblast cells. Syncytiotrophoblasts are produced by
progenitor villous cytotrophoblast cells. Extravillous trophoblast cells that enter the uterus and alter its vasculature
link the chorionic villi to it. (Brett et al., 2014)

Several case reports have looked into the placentas of women infected with the COVID-19 virus. SARS-CoV-2
expression has been found in mid-trimester placenta samples, but it is unclear whether this was due to a primary
infection or because placental damage from other ilinesses made the virus more contagious. SARS-CoV-2, which was
identified on RT-PCR of swabs and biopsies following spontaneous fetal mortality at 19 weeks of gestation. In samples
of the placenta and umbilical cord obtained after a pregnancy that was aborted at 22 weeks gestation, SARS-CoV-2
was also shown to be strongly expressed. (Whittaker et al., 2020)

Severe maternal hypertension, thrombocytopenia, Placental abruption, and coagulopathy all contributed to the
pregnancy's termination. Virus-like particles appeared to be present in the cytoplasm of the placental cells. Placental
histology revealed macrophage infiltrates and fibrin deposits, which the authors believed were most likely related to
a viral infection. ((Vivanti et al., 2020), (Baud et al., 2020))

3. SARS-CoV-2 Vertical Transmission

It's not always the case that diseases or injury to the fetus result from viral infections of the placental cells. The findings
of infant SARSCoV?2 tests have been reported in 15 studies thus far, with positive results being infrequent. Even in
the presence of SARS-CoV2, severe newborn respiratory infections seem to be uncommon. Based on PCR results
from SARSCOV-2 testing it is unclear if the infection occur in utero, during labor or delivery, or whether transmission
occur from the infected mother or asymptomatic hospital staff in the first days following birth. (Ferrazzi et al., 2020),
(Khan et al., 2020)).

However, additional proof that vertical transmission might be a possibility has been presented through antibody
testing. Some infants delivered to moms who have COVID-19 have greater IgM and 1gG levels for SARS-CoV-2.
IgM, which has a higher molecular weight, cannot passively transmit from mother to fetus during pregnancy. Even
though at birth, all of the infants in reports so far have been asymptomatic and tested negative for SARS-CoV-2 viral
RNA. The finding of circulating SARS-CoV-2 IgM in the newborn indicates vertical transmission of the virus. We
still don't know how viruses get into the placenta. (Zeng et al., 2020)

When SARS-CoV-2 enters lung cells via the ACE2 receptor, the serine protease TMPRSS2 is thought to be
responsible for cleaving the spike glycoprotein to allow fusion. To ascertain whether ACE2 +/TMPRSS2 expression
is found in placental cells, single-cell RNA sequencing data analysis was incorporated into three experiments.
(Choudhary et al., 2021) Combined data from an earlier investigation employing samples of two-term placentas with
secondary analysis of single-cell transcriptase profiles from decidua and placenta samples at 6-12 weeks of gestation
that were openly accessible. The ACE2 gene was discovered to be expressed in decidua stromal, perivascular, cell of
syncytiotrophoblast and villous cytotrophoblast types were seen in samples taken during the first trimester and term
however the expression of ACE2 was commonly shown to be very low in placental and decide cell types in a 2nd
investigation that used the same first trimester date set. (M. Li et al., 2020), (Pique-Regi et al., 2020))

SARS-CoV-2 most likely accesses the tissues of the placenta through a separate pathway because ACE2 and
TMPRSS2 are not expressed in the placenta. Other proteases have been linked to this as well. The placenta's high
levels of DPP4 and CD147 expression during gestation may have a role in cell entrance. (Jaimes, Millet and Whittaker,
2020). To stop cell invasion, tranexamic acid is a possible therapeutic target for plasmin, which may also leave this
site. RNA from the severe acute respiratory syndrome coronavirus2 was found in a sample of amniotic fluid in
circumstances where there have been reports of significant maternal infections, even though neonatal positive
following birth has been infrequent. (Zamaniyan et al., 2020)

87



4. The Effect of COVID-19 on Pregnancy

4.1. Early Pregnancy and SARS-CoV-2

There is little information about COVID-19's potential effects in the early stages of pregnancy (up to 12 weeks
gestation). Pregnant women who had previously contracted SARS-CoV-2 did not vary from those who had not in
terms of the thickness of the nuchal translucency at the first-trimester scan. Additionally, miscarriage rates among
women who received SARS-CoV-2 in the first trimester have not increased. (la Cour Freiesleben et al., 2021)

4.2. SARS-CoV-2 and Late Pregnancy

Based on the impact of other viruses, COVID-19 infection in late pregnancy (more than 24 weeks gestation) is likely
to result in the following symptoms. The less favorable pregnancy outcomes include reduced fetal growth, premature
birth, and perinatal mortality. (Dorélien, 2019) Pregnant women do not have a larger risk of developing severe
COVID-19 than the general population, according to the bulk of studies done so far. The requirement for artificial
respiration and the chance of hospitalization were both markedly raised by pregnancy. (Govind et al., 2020) Because
hospital and critical care unit admission and breathing requirements are not defined, it is difficult to apply the research's
findings to a larger population. Given that there was no rise in mortality, it is also possible that these results are a
reflection of the healthcare system rather than the clinical condition of the women. (Blitz et al., 2020) The same risk
factors that affect the general population apply to COVID-19 disease, such as being overweight or obese, having
concomitant conditions like diabetes, asthma, or hypertension, and belonging to a racial or ethnic minority. (Knight
etal., 2021)

4.3. Postpartum and SARS-CoV-2

4.3.1 Newborns' Results

Neonates born to SARS-CoV2-positive women have not shown any substantial negative effects in the great majority
of research that reports on neonatal outcomes. There were differences in the frequency of poor neonatal outcomes
among pregnant women with established COVID-19 disease and sick pregnant women not infected with SARA-CoV-
2 only three investigations found incidences of SARSCoV-2 positivity after 13 research studies screened newborns
for the virus. Newborn SARS-CoV-2 carriers frequently had minimal or transitory symptoms. Three studies found
evidence of newborn fatalities. Two of them still had no identified cause. (N. Li et al., 2020) However, no study that
revealed higher-than-average preterm birth rates included a denominator group for comparison. Various variables
contributed to the premature birth, all of which were iatrogenic due to the mother's deteriorating health. Even though
the origin of the COVID-19 pandemic is uncertain, Denmark and Ireland's observational results show that level rates
of population preterm birth have dramatically decreased over this time. It is not yet known if COVID-19 infection acts
as a sole risk factor for preterm birth. ((Ferrazzi et al., 2020), (Marin Gabriel et al., 2020))

4.3.2. Breastfeeding

SARS-CoV-2 was discovered in breast milk four times in one case investigation. Nine mothers' breast milk samples
were evaluated in a different trial, but none of the samples tested positive for the SARS-CoV-2 virus. Current
recommendations urge moms to nurse their babies during the postpartum period and even if they test positive during
childbirth. (GroB et al., 2020)

Women who have COVID-19 should regularly wash their hands and follow basic hygiene precautions, such as using
a surgical mask during feeding if one is available. The advantages of nursing may outweigh any potential transmission
risk because newborn diseases are frequently mild and asymptomatic. (Vassilopoulou et al., 2021)

5. Conclusion

It is difficult to say for sure whether pregnant women are more prone to have severe COVID-19 effects based on the
available evidence. Most women will only experience mild, transient, or asymptomatic sickness. It seems remarkable
that most babies appear to be unaffected by vertical transmission. There are still many questions that need to be
answered, including whether COVID-19 is a risk factor for preterm birth on its own, whether infection during
pregnancy is almost certain to have long-term negative effects on the fetus, and whether these effects vary depending
on gestational age at the time of infection.COVID-19 infection during pregnancy poses significant risks, including
severe illness, preterm birth, and increased cesarean section rates. Although vertical transmission is rare, there is a
need for continued monitoring and research to better understand the impact of the virus on fetal development and
long-term outcomes.

88



References

Amirchaghmaghi, E. et al. (2013) ‘The role of toll like receptors in pregnancy’, International
journal of fertility & sterility. Royan Institute, 7(3), p. 147.

Baud, D. et al. (2020) ‘Second-trimester miscarriage in a pregnant woman with SARS-CoV-2
infection’, Jama. American Medical Association, 323(21), pp. 2198-2200.

Blitz, M. J. et al. (2020) ‘Intensive care unit admissions for pregnant and nonpregnant women
with coronavirus disease 2019°, American Journal of Obstetrics & Gynecology. Elsevier, 223(2),
pp. 290-291.

Brandstadter, J. D. and Yang, Y. (2011) ‘Natural killer cell responses to viral infection’, Journal
of innate immunity. S. Karger AG Basel, Switzerland, 3(3), pp. 274-279.

Brett, K. E. et al. (2014) ‘Maternal—fetal nutrient transport in pregnancy pathologies: the role of
the placenta’, International journal of molecular sciences. MDPI, 15(9), pp. 16153-16185.
Burton, G. J. and Jauniaux, E. (2015) ‘What is the placenta?’, American journal of obstetrics and
gynecology. Elsevier, 213(4), pp. S6-e1.

Chen, H. et al. (2020) ‘Clinical characteristics and intrauterine vertical transmission potential of
COVID-19 infection in nine pregnant women: a retrospective review of medical records’, The
lancet. Elsevier, 395(10226), pp. 809-815.

Choudhary, S. et al. (2021) ‘Role of genetic variants and gene expression in the susceptibility
and severity of COVID-19’, Annals of laboratory medicine. Korean Society for Laboratory
Medicine, 41(2), p. 129.

la Cour Freiesleben, N. et al. (2021) ‘SARS-CoV-2 in first trimester pregnancy: a cohort study’,
Human Reproduction. Oxford University Press, 36(1), pp. 40-47.

Dorélien, A. (2019) ‘The effects of in utero exposure to influenza on birth and infant outcomes in
the US’, Population and development review. Wiley-Blackwell, 45(3), p. 489.

Druckmann, R. and Druckmann, M.-A. (2005) ‘Progesterone and the immunology of
pregnancy’, The Journal of steroid biochemistry and molecular biology. Elsevier, 97(5), pp.
389-396.

Ferrazzi, E. et al. (2020) ‘Vaginal delivery in SARS-CoV-2-infected pregnant women in

Northern Italy: a retrospective analysis’, BJOG: An International Journal of Obstetrics &
89



Gynaecology. Wiley Online Library, 127(9), pp. 1116-1121.

Govind, A. et al. (2020) ‘Re: novel coronavirus COVID-19 in late pregnancy: outcomes of first
nine cases in an inner city London hospital’, European Journal of Obstetrics, Gynecology, and
Reproductive Biology. Elsevier, 251, p. 272.

Grol3, R. et al. (2020) ‘Detection of SARS-CoV-2 in human breastmilk’, The Lancet. Elsevier,
395(10239), pp. 1757-1758.

Hoffmann, M. et al. (2020) ‘SARS-CoV-2 cell entry depends on ACE2 and TMPRSS2 and is
blocked by a clinically proven protease inhibitor’, cell. Elsevier, 181(2), pp. 271-280.

Jaimes, J. A., Millet, J. K. and Whittaker, G. R. (2020) ‘Proteolytic cleavage of the SARS-CoV-2
spike protein and the role of the novel S1/S2 site’, 1Science. Elsevier, 23(6).

Khan, S. et al. (2020) ‘Association of COVID-19 with pregnancy outcomes in health-care
workers and general women’, Clinical microbiology and infection. Elsevier, 26(6), pp. 788—790.
Knight, M. et al. (2021) ‘Characteristics and outcomes of pregnant women admitted to hospital
with confirmed SARS-CoV-2 infection in the UK: National population-based cohort study’,
Obstetric Anesthesia Digest. LWW, 41(1), pp. 22-23.

Lai, C.-C. et al. (2020) ‘Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and
coronavirus disease-2019 (COVID-19): The epidemic and the challenges’, International journal
of antimicrobial agents. Elsevier, 55(3), p. 105924.

Li, M. et al. (2020) ‘The SARS-CoV-2 receptor ACE2 expression of maternal-fetal interface and
fetal organs by single-cell transcriptome study’, PloS one. Public Library of Science, 15(4), p.
e0230295.

Li, N. et al. (2020) ‘Maternal and neonatal outcomes of pregnant women with coronavirus
disease 2019 (COVID-19) pneumonia: a case-control study’, Clinical infectious diseases. Oxford
University Press US, 71(16), pp. 2035-2041.

Marin Gabriel, M. A. et al. (2020) ‘Multicentre Spanish study found no incidences of viral
transmission in infants born to mothers with COVID-19’, Acta paediatrica. Wiley Online
Library, 109(11), pp. 2302—-2308.

Piccinni, M.-P. and Romagnani, S. (1996) ‘Regulation of fetal allograft survival by hormone-
controlled Thl-and Th2-type cytokines’, Immunologic research. Springer, 15, pp. 141-150.

90



Pique-Regi, R. et al. (2020) ‘Does the human placenta express the canonical cell entry mediators
for SARS-CoV-2?’, Elife. eLife Sciences Publications, Ltd, 9, p. e58716.

Rajewska, A. et al. (2020) ‘COVID-19 and pregnancy—where are we now? A review’, Journal of
perinatal medicine. De Gruyter, 48(5), pp. 428-434.

Reizis, B. (2019) ‘Plasmacytoid dendritic cells: development, regulation, and function’,
Immunity. Elsevier, 50(1), pp. 37-50.

Di Renzo, G. C. and Giardina, I. (2020) ‘Coronavirus disease 2019 in pregnancy: consider
thromboembolic disorders and thromboprophylaxis’, American Journal of Obstetrics &
Gynecology. Elsevier, 223(1), p. 135.

Vassilopoulou, E. et al. (2021) ‘Breastfeeding and COVID-19: from nutrition to immunity’,
Frontiers in immunology. Frontiers Media SA, 12, p. 661806.

Vivanti, A. J. et al. (2020) ‘Transplacental transmission of SARS-CoV-2 infection’, Nature
communications. Nature Publishing Group, 11(1), pp. 1-7.

Whittaker, E. et al. (2020) ‘Clinical characteristics of 58 children with a pediatric inflammatory
multisystem syndrome temporally associated with SARS-CoV-2’, Jama. American Medical
Association, 324(3), pp. 259-269.

Wu, Z. and McGoogan, J. M. (2020) ‘Characteristics of and important lessons from the
coronavirus disease 2019 (COVID-19) outbreak in China: summary of a report of 72 314 cases
from the Chinese Center for Disease Control and Prevention’, jama. American Medical
Association, 323(13), pp. 1239-1242.

Zamaniyan, M. et al. (2020) ‘Preterm delivery, maternal death, and vertical transmission in a
pregnant woman with COVID-19 infection’, Prenatal diagnosis. Wiley-Blackwell, 40(13), p.
1759.

Zeng, H. et al. (2020) ‘Antibodies in infants born to mothers with COVID-19 pneumonia’, Jama.
American Medical Association, 323(18), pp. 1848-1849.

91



Kerbala Journal of Pharmaceutical Sciences

ISSN: 2221-7207(Print) / ISSN: 3006-7189 (Online)

Evaluation of Lipid Profile in Patients with Ischemic Heart Disease
Zainab Mohamed Neama!; Afaf K. Shwaikh!
1 Department of Biology, College of Science, Kerbala University, Iraq

Received: 2023/11/13
Accepted: 2023/12/03
Published: 2024/01/04

Keywords: Triglycerides,
HDL-c, ischemic heart
disease, coronary artery
disease, atherogenesis,
dyslipidemia, risk prediction,
personalized medicine

DOI:10.62472/Kjps.v14.i23.92-105

OO0l

Abstract

Ischemic heart diseases (IHDs), like coronary artery disease, remain a
significant global health burden. While established risk factors such as low-
density lipoprotein cholesterol (LDL) and hypertension are well-
recognized, the role of triglyceride (T.G.) and high-density lipoprotein
cholesterol (HDL-c) remains complex and multifaceted. This work was
designed to examine the role of the T.G./HDL-c ratio in the IHD group and
their effect on the effect of age, gender, and biomass index (BMI).
Method: A total of 90 samples, including 60 samples (30 male, 30 female)
for the IHD patients group with an age range of 40-85 years, and 30 samples
(15 male, 15 female) for the control group with matching age ranges, were
randomly selected. Lipid profile parameters (HDL, LDL, VLDL, T.G.,
Cholesterol) were estimated according to Kit Shenzhen Mindray Bio—
Medical Electronics—Germany's manual procedure. Then, the ratio
TG/HDL-C was calculated.

Results: IHD patients illustrated a significant increase in the mean levels of
all lipid profile panels, including [total cholesterol (T.C.), triglyceride
(T.G.), LDL, and the ratio of T.G./HDL-c], except HDL, which was lower
in patients group compared to the healthy control. The level of T.G./HDL-
¢ was increased in IHD patients with increasing BMI associated with the
healthy participants; it was also elevated in male IHD patients than in IHD
female patients.

Conclusion: The ratio of T.G./HDL-c represents a valuable indicator for
valuing IHD risk and personalized therapeutic approaches. Future research
should delve deeper into the underlying mechanisms and refine strategies
for effectively managing T.G./HDL-c for improved IHD prevention and
management.

Key points:*Elevated T.G./HDL-c ratio, rather than individual T.G. or
HDL-c levels alone, emerges as a stronger predictor of IHD risk. This ratio
reflects increased atherogenic lipoprotein burden (high T.G.) and impaired
cholesterol efflux capacity (low HDL-c).

*Mechanisms underlying the adverse effects of high T.G./HDL-c involve:
eIncreased inflammation and oxidative stress

*Remnant lipoprotein formation and plaque instability

*Impaired endothelial function and vascular relaxation

eIncreased postprandial lipemia and triglyceride-rich lipoprotein
accumulation

*Heterogeneity exists within both T.G. and HDL-c, further influencing IHD
risk. Particle size and apolipoprotein composition of these lipoproteins play
crucial roles.

*Therapeutic strategies targeting T.G./HDL-c should consider diverse
mechanisms and individual patient profiles. Lifestyle modifications, lipid-
lowering medications, and novel HDL-raising therapies hold potential.
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1. Introduction

Cardiovascular disease is the chief cause of death worldwide, and ischemic heart disease is the top one. However, risk
factors for Ischemic heart diseases are adaptable and avoidable; it is not well explored in the local context. (Brodmann
etal., 2020) . The most significant risk factors were adaptable and avoidable, among which nutritional and interactive
risk factors were central (Organization, 2009). Lipids and lipoproteins have a crucial influence on the origination and
development of Cardiac Vascular Disease (CVD) by revenues of their cellular synthesis, transportation, assemblage,
degradation, oxidation, and plasma concentrations (Yu et al., 2019). Many studies confirmed the associations of lipid
profiles with the risk of significant adverse cardiovascular outcomes in patients with heart disease (Zhao, Wang and
Qin, 2021)

The blood cholesterol level was well-known as the first straight relation between flowing lipids and cardiac diseases.
Amplified cholesterol levels are linked with an enlarged 10-year risk of cardiovascular death from 3.8% to nearly
19.6% in men with a pre-existing cardiac disease. Patients with atherosclerotic plagues show a relationship with 45%
higher plasma oxidized LDL concentrations as matched with control participants. Additionally, patients with elevated
total LDL have a 3.7 times higher risk of coronary artery calcification than those with lower LDL (Prado, Shugg and
Backstrand, 2011). Epidemiological researches also connect the proportions of other lipids with cardiac disease risk,
representing that enlarged plasma T.G. levels are related to a 14% increase in cardiac disease risk in men and a 37%
increase in cardiac disease risk in women, individually, which is credited to a greater frequency of myocardial
infarction, stroke, and total mortality. Patients with a TG/HDL ratio >3.5 have an unadjusted hazard risk of cardiac
disease mortality (Vega et al., 2014). The correlation of the TG/HDL proportion and cardiovascular risk likened to
serum HDL levels is more precise than individual values because it relates to the negative impression of T.G.s and the
positive impression of HDL on cardiac diseases. (De Backer et al., 2019) Chronic inflammatory progressions can raise
the risk of CVDs. Current indication proposes that arrhythmogenic diseases comprising atrial fibrillation,
arrhythmogenic cardiomyopathy, and cardiac sarcoidosis can have an inflammatory constituent. Autoimmune and
inflammatory-mediated cytokines, including IL-1, IL-6, and TNFa control the expression of ion channels by acting
on cardiomyocytes, causing a reduction of Potassium (K+) and a rise of calcium (Lazzerini et al., 2018)

IHD is a prolonged inflammatory disease of the arterial wall and has been revealed to be TNF-driven. A probable
positive link of TNF with ischaemic stroke (Shah et al., 2018)

The fundamental mechanism for TNF-driven atherothrombosis might be through a diversity of suggested
mechanisms, including favorable effects on circullating lipids, insulin resistance, endothelial dysfunction, leucocyte
staffing, oxidative stress, vasodilation, or coagulation (Nair et al., 2022). Tumor necrosis factor-o. (TNF-q) is a
multifunctional flowing cytokine derived from endothelial and smooth muscle cells and macrophages linked with
coronary atheroma. Initially recognized as a factor that stimulated hemorrhagic necrosis in transplanted tumors, TNF-
a is involved in several cardiovascular processes (Yuan et al., 2020)

Recent studies in literature showed a significant association between elevated TG/HDL-C ratio levels and various
clinical conditions. The authors reported a significant correlation between TG/HDL-C ratio and arterial stiffness (Chen
and Dai, 2018). In another study, authors concluded that elevated TG/HDL-C ratio could predict the development of
type 2 Diabetes mellitus in the Korean population (Lim, Lee and Lee, 2020). The TG/HDL-C ratio indicates the
severity of CHD. In 2014, research done by Yunke et al. reported that the harshness of coronary heart disease
accompanied the TG/HDL-C ratio and may cause new-onset heart failure incidents (Yunke, Guoping and Zhenyue,
2014). Moreover, Chen et al. documented that elevated TG/HDL-C ratio levels were associated with greater
cardiovascular event risk in Chinese people. All these conditions are related to metabolic, inflammatory, and vascular
disturbances such as H.T. (Chen et al., 2020).

Amplified levels of triglycerides in the blood result in blood viscosity, which is augmented, which leads to a
disturbance of blood flow." The blood vessels so the heart works harder to pump' blood and raise blood pressure
(Neama and Shwaikh, 2024). Hypercholesterolemia can also result in the accumulation of cholesterol in the arterial
lumen, denoted as atherosclerosis, and causes artery tightening, inurement, and stiffness; this is what leads to raised
peripheral vascular resistance and increased pressure (Kaidah et al., 2020)

Enlarged plasma triglyceride levels are related to the build-up of large, triglyceride-rich VLDL-VLDL1(Adiels et al.,
2008). The liver can vary the number of lipids overloaded onto the rising lipoprotein particle in the endoplasmic
reticulum, and depending on triglyceride obtainability, it can collect and secrete particles that range in size from
VLDL1 to LDL (Sundaram and Yao, 2010).

Kinematic surveys have established that the metabolic destiny of flowing VLDL particles is a function of their size
and lipid and apoprotein arrangement, especially their apoE and apoClll content (Sacks, 2015). LDL subfraction
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dissemination is also obviously affected by plasma triglyceride levels. A number of investigators have revealed that
the concentration of small, dense LDL (LDL-III) rises meaningfully when triglyceride increases above about 1.5
mmol/l, and there is a mutual drop in LDL-II, the most abundant subfraction in regular participants (Krauss, 2010)
(Boren et al., 2020).

Conversely, apoClIlI is the primary controller of plasma lipid concentrations. Its role in triglyceride transportation and
as a latent interference target has been studied lately (Taskinen and Borén, 2016). Overproduction of apoClIl is related
to elevated triglyceride levels. There are several ways in which apo CIlI can affect triglyceride metabolism. It has
been described as improving VLDL assemblage and exudation in the liver, preventing the action of lipoprotein lipase,
henceforward slowing VLDL lipolysis, and perhaps delaying the straight clearance of VLDL fragments by receptors
(Adiels et al., 2019).

2. Materials and Methods

The samples were collected in Karbala (Imam AL Hussein Medical City and Imam Al-Hassan Al-Mujtaba Hospital);
a total of 90 samples, including 60 samples from the IHD patients group with an age range of 40-85 years, and 30
samples were randomly selected as the control group with matching age rang. The Ethical Committee reviewed and
approved the study's protocol, and all participants or their relatives gave written informed consent. A sample of 5 ml
blood was withdrawn, allowed to clot for 1 hour, centrifuged at 3000 xg, then serum was separated after 15 min of the
centrifugation and finally stored at - 80 °C until the biochemical assessment was performed.

Lipid profile parameters (HDL, LDL, VLDL, T.G., Cholesterol) were estimated according to Kit Shenzhen Mindray
Bio-Medical Electronics- Germany's manual procedure. Then, the ratio TG/HDL-C was calculated.

Statistical analysis: All subjects' survey data were entered into a data sheet and given a serial identifier number.
Numerous entrance was used to evade errors. The association between the analyzed parameters was assessed using
Pearson regression, and a 95% Confidence Interval Range was planned by a non-conditional logistic regression.
Significant differences in categorical variables among the parameters were established through analytical statistical
tests. Results of all hypothesis tests with p-values <0.05 (two-sided) were considered statistically significant.

3. Results

A total of (60) participants were included in this study. The clinical demographic characteristics and laboratory
parameters of the study groups were summarized in Table (1). The mean age of the IHD cases was 60.4+ 13.7 years.
The BMI mean of patients was (25.7+ 3.6) while in the control group was (26.8+ 3.6); as a risk factor, both groups
were categorized using the body mass index (BMI) according to the traditional World Health Organization as shown
in Figure (1). Results also demonstrated the Medical History, Type of medications, and Blood Pressure as Systolic /
Diastolic (mm Hg), which was divided into subgroups based on the latest guidelines of the American College of
Cardiology, American Heart Association, and the European Society of Cardiology, European Society of Hypertension
blood pressure (Brodmann et al., 2020)
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Table 3: Demographic and Clinical Characteristics of the Study Population

Variables Patients Control
Age (Years) 60.4+ 13.7 53.2+ 9.6
Sex (Male/ Female) No.(%0) 30/ 30 15/15
BMI (Kg/m?) 25.7+ 3.6 26.8+ 3.6
Medical History Family History 5/ 55 1/29
(Yes/ No)
Gastric intestinal disorder 7/ 53 2/ 28
(Yes/ No)
Smoking status 18/ 42 1/29
(Yes/ No)
Type of Treatment Tenormin 11 /
Diostar 16 /
Concor 6 /
Capoten 7 /
Tansartan 6 /
Atacand 1 /
No Treatment 13 /
Blood Pressure Normal Blood Pressure 12 11
Systolic / Diastolic (mm | Elevated Blood Pressure 6 /
Hg) Hypertension, stage 1 9 7
Hypertension, stage 2 33 12

Patient Group

13%

= Normal weight 18.5-24.9 = Overweight 25-29.9

Control Group

\g

= Normal weight 18.5-24.9 = Overweight 25-29.9

Obese > 30

= Obese > 30

Figure 1: Subgroups of Body Mass Index (BMI) According to the Traditional World Health Organization (WHO)
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A box plot was used to screen data dissemination by exhibiting the data quartiles and averages. Box plots show the
five-number summary of a data set, including the least score, first (lower) quartile, median, third (upper) quartile, and
maximum score. Concerning the valuation of biomarkers levels in IHD patient groups matched to the healthy control,
Figures (2 & 3) demonstrated a significant accumulative in the mean levels of all lipid profile panels comprising [total
cholesterol (T.C.), triglyceride (T.G.), LDL, and T.G./HDL-c ratio] except HDL which was found to be lesser in
patients group compared to the healthy control. The mean levels of T.C., T.G., and LDL in IHD patients were (202.7,
137.48, and 33.98)

respectively, while in the control group were (175.6, 123.27, and 26.9) mg/dI.
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Figure 2: Boxplot for the Dispersal of Lipid Profile Board (A) Total Cholesterol (B) Triglyceride (C) High-Density
Lipoprotein (D) Low-Density Lipoprotein in IHD Patients and Control Groups
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Figure 3: Boxplot for the Distribution of T.G./HDL-c Ratio in IHD Patients and Control Groups

The effect of BMI groups was also examined using the T.G./HDL-c ratio. Results illustrated that the serum level of
T.G./HDL-c was enlarged in IHD patients with increasing BMI compared to the healthy control, as shown in Figure
(4). In obese participants, the mean T.G./HDL-c ratio was (3.66) in IHD cases compared to (2.58) in the control group.
This was agreed with another study that reported that lipid metabolism and the following dyslipidemia contribute to
the formation of plaques in cardiovascular disease. (Kosmas et al., 2023)

4.00
3.50
3.00 I
© 2.50
—
£ 2.00
S~
O
= 1.50
1.00
0.50
0.00
Normal weight (18.5-24.9) Overweight (25-29.9) Obese(> 30)
M [HD Patient 3.33 3.37 3.66
H Control 2.96 2.85 2.58

Figure 4: Mean Level of Serum T.G./HDL-c Ratio Based on the Body Mass Index in IHD Patients Compared to the
Control Group

In both study groups, the participants' sex was subdivided into Male and Female groups. The effect of sex groups was
examined with the biomarkers. Results illustrated that the T.G./HDL-c ratio serum level increased more in male IHD
patients than in female IHD patients, as presented in Figure (5). The subclinical problem of coronary atherosclerosis
accompanies a greater TG/HDL-C radionecrosis; sex differences in these relationships remain uncertain. (Patil et al.,
2020)
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Figure 5: Mean Level of Serum T.G./HDL-c Ratio Based on the Sex in IHD Patients Compared to the Control Group

4. Discussion

Adipokines are highly deregulated by obesity and may control cardiovascular homeostasis (Boulet et al., 2015).
Adipose tissue can release free fatty acids (FFA) in the nearness and around the coronary arteries, moderating vascular
receptiveness to vasoactive agents (Henrichot et al., 2005) and revolving into an opposing lipotoxic, pro-thrombotic,
and pro-inflammatory factor (IFNy) to overexpress chemotactic cytokines. In addition, fatty tissue can discharge FFA
into the bloodstream, alarming vascular homeostasis and endothelial dysfunction, which leads to an amplified risk of
heart disease (Gonzélez et al., 2017).

Second, raised blood pressure leads to systemic arteriole spasm by increasing the penetrability of the vascular
endothelium, delaying the interaction time of lipoproteins with the vascular wall, and decreasing endothelium-
dependent vasodilation. Systemic arteriole spasm was proposed to raise the risk of heart disease (Yuan and Braun,
2017).

Third, blood pressure regulation is placed on endothelial function, which is controlled by the interaction of the renin—
angiotensin-aldosterone system, adrenergic receptors, and metabolic reactions; these endothelial function-related
mechanisms are also faithfully related to adipose tissue (Mu et al., 2018). Also, obesity-related FFA constrains the
sodium/potassium exchange pump and sodium-ATP pump, which increases smooth muscle tone, peripheral
resistance, and blood pressure (Bell and Rahmouni, 2016).

In this study, the T.G./HDL-c ratio was amplified enormously in the IHD group compared to the control; these results
were consistent with another finding. Since abnormal lipid panel (HDL-C <40 mg/dl in men and <50 mg/dl in women
and T.G.>150 mg/dl) was considered as a central define of metabolic syndrome (Belete et al., 2021) and felt a brilliant
predictor of chief hostile cardiovascular proceedings (Qiao-Yu et al., 2022).

For the previous decade, widespread research has been showing concerning the interlink between T.G.s and other
lipoproteins, yet it has not been entirely productive. (Nur Zati lwani et al., 2022). Patients in the maximum quartile of
TG/HDL-C ratio had the uppermost rate of opposing cardiovascular proceedings with excellent TG/HDL-C ratio
might raise the risk of ISR via amplified insulin resistance, endothelial dysfunction and atherosclerosis, oxidative
stress, pro-inflammatory status, and proliferation of vascular smooth muscle cells (Kundi et al., 2017)

The mechanisms fundamental to the correlation between TG/HDL-C ratios and IHD patients remain unidentified. An
earlier study presented significant relations between TG/HDL ratio rises and fractional esterification rates of
cholesterol in plasma exhausted of apoB lipoproteins. Many factors have been established to raise the serum
concentrations of T.G. and HDL-C, and the TG/HDL-C ratio was involved in poor glycemic control (Hermans, Ahn
and Rousseau, 2010)

The logarithm of the ratio TG/HDL-C associates well with HDL particles’ size and the fractional esterification rate of
cholesterol by lecithin: cholesterol acyltransferase (LCAT) in plasma (Dobiasova et al., 2011). The fractional
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esterification level of cholesterol in plasma exhausted of apoB-containing lipoproteins reveals the reactivity of HDL
to LCAT. It has been well-known that the molar ratio of the concentration of TG/HDL-C is meaningfully amplified
in patients who have experienced a myocardial infarction, matched with age- and sex-paralleled control subjects
(Dobias“ova, 2004). It can be relieved by calculating the atherogenic index of plasma (AIP). It has been recurrently
revealed that the AIP value (log[TG/HDL-C]) is strongly associated with the size of the lipoprotein particles.
Therefore, the AIP value precisely indicates the attendance of atherogenic LDL particles, and it is also a sensitive
predictor of coronary atherosclerosis and cardiovascular risk (Soska et al., 2012)

The influence of BMI was also established in the TG/HDL ratio; the ratio was amplified with cumulative BMI. These
results were totally consistent with other research that showed that the TG/HDL-C ratio has been established to rise
along with the increase of the BMI and waist circumference, and this ratio has elevated up to three times in obese
persons. Numerous studies have defined the TG/HDL-C ratio as an insulin resistance indicator (Ozkaya, Bavunoglu
and Tunckale, 2014). The ratio of triglyceride to high-density lipoprotein cholesterol (TG/HDL-C) can reveal the
body's complete level of lipid metabolism, and it has been established to be a risk factor for numerous cardiovascular
diseases (Chen et al., 2020).

The mechanism may be associated with low levels of HDL-C that are unfavorable to regulating extracellular matrix
rebuilding, cell differentiation, and proliferation (Prasad et al., 2019). Its pathophysiological meaning may be
connected to the amplified serum T.G. level irritating the reduced endothelial vasodilation function of aortic vessels.
All at once, the study established that T.G. was meaningfully positively linked with the risk of cardiovascular
proceedings and all-cause mortality. With the rise of T.G. levels, the occurrence of ischemic heart disease and ischemic
stroke in the research subjects presented a significant upward drift (Bittner et al., 2009).

Nevertheless, matched with the single blood lipid pointers of T.G. and HDL-C, it cannot ultimately reveal the overall
level of blood lipids. TG/HDL-C ratio, as a joint blood lipid index, can be used as a simple, available, and dependable
hematological index for expecting cardiovascular risk. The TG/HDL ratio has been revealed to be a strong predictor
of total mortality, coronary heart disease occurrence, and cardiovascular mortality. It was not associated with critical
predictive variables, including age, civilization, smoking, hypertension, diabetes, and severity of coronary heart
disease (Drexel et al., 2005). Caselli et al. (Caselli et al., 2021) establish that low HDL-C levels and excellent
TG/HDL-C ratios were risk factors for cardiovascular proceedings in patients with coronary heart disease. The ratio
of TG/HDL-C can more precisely reflect the complete level of lipid metabolism in patients than the single blood lipid
measurement results. So, using the ratio of TG/HDL-C as a predictor of cardiovascular proceedings in coronary heart
disease can more precisely predict the remaining cardiovascular risk in patients with coronary heart disease. Studies
have found that high levels of TG/HDL-C can lead to the development of abdominal aortic aneurysm, and it is
positively correlated with the severity of the patient's disease (Ma et al., 2019).

Many types of research have revealed that hypertriglyceridemia is an independent analyst of IHD and may be a more
potent risk factor among gender (Sarwar et al., 2007). Atherogenic dyslipidemia, the combined incidence of high
triglycerides (T.G.) and low HDL-C, is linked to an intensely prognostic of CHD (Grundy et al., 2005). The ratio of
TG/HDL-C has been suggested as a simply available atherogenic indicator. Documents on the predictive value of the
TG/ HDL-C ratio are restricted. The ratio intensely expected risk of myocardial infarction. Others have connected a
high TG/HDL-C ratio to coronary atherosclerosis, reduced heart rate, and IHD incidence (Collaboration, 2005).
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Abstract

Gestational diabetes mellitus (GDM) is a condition in which the ability of
the mother's pancreatic -cells to function properly is compromised. This
leads to inadequate insulin production and, therefore, poor glucose
regulation throughout pregnancy. In recent years, there has been a
significant surge in interest in determining the impact of inflammation on
the progression of GDM.

Inflammatory factors may function as antagonists to insulin and induce
insulin resistance. Interleukin -6 (IL-6), a kind of cytokine, significantly
impacts the development of glucose intolerance and may be used as a
possible indicator in the blood for early detection of glucose intolerance.
This study aims to assess the potential role of IL6 as a prospective
diagnostic marker for Gestational Diabetes mellitus.

Our study is a case-control study started from September 2022 to June 2023
and enrolled 200 pregnant women aged between 15 and 45 years; cases
included 100 patients selectively collected with a confirmed

diagnosis of gestational diabetes mellitus in Kerbala obstetrics and
gynecology hospital, and the control group included 100 healthy pregnant
women also gathered from the obstetrics and gynecology hospital in
Kerbala governorate. Results show that the mean of Interleukin 6 was
significantly higher in pregnant women with GDM, with p-values of 0.05
and 0.001. these results suggest that Interleukin6 (IL6) can be used as a
prospective diagnostic marker for GDM.
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1. Introduction

Gestational Diabetes Mellitus (GDM) is a prevalent disorder during pregnancy, characterized by impaired glucose
tolerance. It affects around 9-25% of pregnancies globally. However, the percentages may vary depending on the
demographic and diagnostic criteria. Gestational diabetes mellitus (GDM) is defined as a condition where the ability
of the mother's pancreatic B-cells to function correctly is compromised, leading to inadequate insulin production and,
therefore, poor regulation of glucose levels throughout pregnancy [(Mechchate et al., 2021), (Choudhury and
Rajeswari, 2021)]

During pregnancy, the placenta secretes a hormone called human placental lactogen. It induces significant metabolic
changes during pregnancy and has a structure comparable to the growth hormone figure (1). to ensure the fetus receives
enough nutrients. This hormone can induce changes and modifications in the insulin receptors. The following
molecular alterations seem to be associated with a reduction in glucose absorption by peripheral tissues:

1) The beta-subunit of the insulin receptor undergoes molecular changes. 2) The phosphorylation of tyrosine kinase
is reduced. 3) The insulin receptor substrate-1 and phosphatidylinositol 3-kinase undergo remodeling. Elevated
maternal glucose levels pass via the placenta and increase the fetus's blood sugar levels. The fetal pancreas is activated
in response to high blood sugar levels. The anabolic characteristics of insulin stimulate accelerated development in
embryonic tissues [(Spaight et al., 2016), (Moyce and Dolinsky, 2018)].
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Figure 1: Pathophysiology of Gestational Diabetes Mellitus (Bedside Obstetric & Gynecology 2014).

The International Association of Diabetes and Pregnancy Study Groups (IADSPG) standards are the primary basis
for diagnosing gestational diabetes mellitus (GDM). These protocols include doing an oral glucose tolerance test
(OGTT) between the 24th and 28th week of pregnancy. The Hyperglycemia and Adverse Pregnancy Outcome
(HAPO) research, conducted in 2010, set out revised criteria for determining Oral Glucose Tolerance Test (OGTT)
thresholds from the 24th to 28th weeks of pregnancy. The fasting plasma glucose level is 5.1 mmol/L, the one-hour
plasma glucose level is ten mmol/L, and the two-hour plasma glucose level is 8.5 mmol/L (Kopylov et al., 2020).
Early and precise identification of women with a high susceptibility to developing GDM offers a chance to implement
effective prenatal care strategies and future treatments aimed at mitigating the advancement of gestational diabetes.
This, in turn, may help lower the related healthcare costs and adverse consequences. Nevertheless, there is ongoing
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controversy over the diagnostic criteria for GDM. A prior investigation revealed a direct correlation between maternal
blood glucose levels and unfavorable perinatal outcomes.

In recent years, there has been a significant surge in interest in determining the impact of inflammation on the
progression of GDM.

Inflammatory factors may function as antagonists to insulin and induce insulin resistance. Interleukin-6 (IL-6), a kind
of cytokine, has a significant impact on the development of glucose intolerance IL-6 causes insulin resistance by
impairing the phosphorylation of insulin receptor and insulin receptor substrate-1 and may be used as a possible
indicator in the blood for early detection of glucose intolerance (Farrar et al., 2017).

In individuals with type 2 diabetes, inflammatory cytokines may lead to insulin resistance by inhibiting several
pathways in the tissues essential for effective insulin signaling. Insulin resistance is linked to the atypical release of
proinflammatory cytokines, such as 1L-6 (Murthy et al., 2018). During pregnancy, the placenta secretes IL-6, which
is essential for normal placenta development and successful pregnancy; it may cause a long-lasting inflammatory
response in fat tissue and aid in the incidence of insulin resistance during pregnancy.

2. Materials and Methods

2.1 Ethical Statement
The study was conducted with the endorsement of the Scientific and Ethical Committees at the Faculty of Medicine,
University of Kufa, Iraq.

2.2 Patient Selection and Studying Design

The present study is a case-control study started from September 2022 to June 2023 and enrolled 200 pregnant women
aged between 15 and 45 years (childbearing age); cases included 100 patients selectively collected with a confirmed
diagnosis of gestational diabetes mellitus in Kerbala Obstetrics and Gynecology Hospital.

The (control group) included 100 healthy pregnant women also collected from the obstetrics and gynecology hospital
in Kerbala governorate.

Included patients: All pregnant women in the second and the third trimester (because GDM occurs in these
trimesters) who have a confirmed diagnosis of gestational diabetes mellitus.

Excluded patients: pregnant women who have diabetes (both types I and 1), pregnant women in the first trimester
with diabetes, pregnant women with a baby with congenital anomalies, obese pregnant women, and pregnant women
who smoke.

2.3 Research Methods
After skin sterilization, five milliliters of blood were aspirated from the anti-cubital vein and split into two halves. The
first two milliliters of blood were used to detect the blood group type and measure HbAlc.
Allow the remaining three milliliters of blood to clot for 10-20 min. At room temperature, gel tubes to obtain serums
by centrifuging at (2000-3000) r.p.m. for 20 minutes. After that, the obtained serum is stored at -15 C to perform the
biochemical tests for Interleukin 6 (IL6) measurement.

2.3.1 Measurement of IL6 by Enzymes Linked Immunosorbents Assay ( ELISA-Kits, Elab-

science Cat.No. : E-EL-H6156

Principle of the Assay

We used the Sandwiches-ELISA principles with this ELISA kit. These Kit's (micro) ELISA plates already have an
antibody specific to human IL-6. Before combining the specified antibody with the samples or standards, they added
it to the wells of the (micro) ELISA plates. The next step is to incubate every microplate well after adding the detection
biotinylated antibodies specified to humans IL-6 and avidins-horseradish peroxidases (HRP). Wash to remove the
waste product. Each one is filled with the substrate solutions. Only wells containing Human IL-6 will appear in blue.
The components include a detection antibody that has been biotinylated, as well as an Avidin-HRP conjugate. Using
a stop solution halts the enzymatic-substrate interaction, resulting in a yellow color change.

The spectrophotometric measurement of (OD) optical density is obtained at 450 nm wavelength with a tolerance of
+ 2 nm. The concentration of Human IL-6 is directly proportional to the OD value. By comparing the samples' optical
density (OD) with the standard curve, it is possible to ascertain the concentration of human IL-6 in the samples.
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coafficients: A=0.068 8:1.290 C:1544.114 D:2.001
R-Sqr: 0.9

Figure 2: IL6 Standard Curve

2.3.2 Measurement of Glycosylated Hemoglobin (HbAlc) by HbAlc HPLC Kit , Eagle

Biosciences Catalog Number: A1C31-H100

Principle of the assay :

First, the blood cells are lysed to determine HbAlc. An incubation step is performed on the samples at 37 °C to remove
the unstable aldimine format. We inject the centrifuged liquid, the supernatant, into the HPLC equipment. It takes 5
minutes for the gradient separation to complete at 30°C using HPLC. A UV detector records the chromatograms.
We can measure concentrations using the supplied blood calibrator by integrating the corresponding peak heights and
regions.

2.4 Statistical Analysis

Data was analyzed using SPSS version 26, a statistical tool for the social sciences. Presenting descriptive statistics in
the form of frequency tables, The representation of continuous variables includes portraying them as the mean value
offset by the standard deviation and utilizing the Student T test to identify associations between categories of data and
continuous variables. Statistical analysis by Receiver operative characteristic curve (ROC) was used to evaluate the
performance of IL6 in detecting GDM—a P-value of 0.05 or less determined statistical significance.
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3. Results

3.1 level of Interleukin 6 in the two groups :

The mean interleukin 6 was significantly higher in pregnant women with GDM (p-values 0.05 and 0.001, table (1))
than in healthy pregnant women.

Table 1: The Level of Interleukin 6 in Patients and Controls

Variable Studied group P value
Pregnant with GDM Control pregnant
Mean+ SD Range Mean+ SD Range
IL6 41.7+23.9 pg/ml 10-98.1 4+ 3.2 pg/ml 0.1-20.6 <0.001*

*Student T test, Significant <0.05.

Mean IL6 level
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40
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Figure 3: Mean Level of IL6

3.2 Evaluation of Interleukin 6 for diagnostic purposes using a Receiver Operating

Characteristic (ROC) profile.

The ROC curve for IL6 was shown in Figure (4), obtained from the values of OGTT and IL6 tests with an area under
the curve 0.992 and p-value <0.001 and with the cut of the value of 10.1 had a sensitivity of 99% and specificity of
10%.

4. Discussion

Gestational diabetes is an inflammatory disorder triggered by generating inflammatory

cytokines such as interleukin-6 (HAMZA and MAJEED, 2021). Siddiqui et al. mentioned a valuable (case-control
study) to detect the probable correlation between IL-6 and GDM in Indian women (Siddiqui et al., 2019). The study's
findings indicated that GDM women exhibited substantially elevated serum levels of IL-6 compared to control women.
Additionally, our research revealed that pregnant GDM patients had a considerably higher mean IL6 level than
pregnant healthy women. In addition, levels of IL-6 were connected with weight before pregnancy, blood sugar levels
during fasting, and blood sugar levels after eating.
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Furthermore, intestinal flora imbalances with higher inflammatory markers like IL6 and TNFa were likely to occur
in GDM patients. These imbalances damaged the patients' immune systems and may have played a significant part in
the development of diabetes. These results are based on a study by Yu et al. that examined how patients with GDM's
gut flora and other inflammatory markers changed over time. Serum levels of proinflammatory factors, such as IL-6,
were considerably higher in the patients than in the controls (Yu, Liu and Dong, 2018).

Zhao et al. study, which looked into the possible relationship between inflammatory markers and Chinese women's
glucose intolerance and GDM, found that ladies who are expecting a child and have gestational diabetes or glucose
intolerance had IL-6 levels significantly higher than those of the group of healthy individuals and that inflammatory
cytokines were positively correlated with body mass index (BMI) and hemoglobin Alc (HbA1c) (Zhao et al., 2018).

Zhang et al. found a significant difference in the serum and placental levels of inflammatory and placental
indicators, such as IL-6, in women with gestational DM compared with women whose pregnancies were normal and
healthy (Zhang et al., 2017). This finding helped to clarify the relationship between inflammatory and metabolic
biomarkers in women with GDM in Mongolia.

In recent years, much attention has been focused on how inflammation contributes to the onset of GDM.
Inflammatory substances acting as antagonists to insulin can cause insulin resistance. As a cytokine, IL-6 is involved
in the pathophysiology of glucose intolerance and may be used as a serum marker for early detection of glucose
intolerance (Kleiblova et al., 2010).

The inflammation of pancreatic macrophages and adipocytes, which increases IL-6 production, explains the link
between IL-6 and gestational diabetes; thus, reduced insulin production brought on by the death of pancreatic p-cells
results in elevated blood glucose levels (Tutar et al., 2022).

The gold standard test, OGTT testing with 75 grams of oral glucose (O’Malley et al., 2020), is conducted nearly
late in pregnancy and necessitates an overnight fast. Furthermore, taking glucose during pregnancy is unpleasant for
the expectant mother and requires the drawing of blood three times. On the other hand, measuring IL-6 levels is simple,
inexpensive, and comfortable for a pregnant lady, and it does not present the difficulties mentioned above. As a result,
IL-6 can be utilized as a marker to determine a pregnant woman's risk of GDM.

An appropriate measure like IL-6 is desperately needed, given the rising incidence of gestational diabetes globally
and the importance of prompt identification and treatment of GDM to minimize harmful consequences for both the
mother and the fetus.

The Receiver Operating Characteristic ROC curve is a graph that may be used to analyze how well a binary
diagnostic classification system is performing. Using the ROC curve, another way to assess a test's diagnostic efficacy
is to compare its findings to those of other tests.

The ROC curve offers several benefits. Initially, the whole range of test results can be distinguished between
normal and abnormal using the detailed depiction provided by the ROC curve. Sorting the data in a histogram format
is not essential to constraining the ROC curve; it displays the sensitivity and specificity for all possible cutoff values
using the test data.

Finally, because the ROC curve depends only on sensitivity and specificity, samples can be obtained irrespective
of the presence of a disease in the community because it is not impacted by prevalence (Joo, Cho and Kim, 2020).

Understanding the concept of sensitivity and specificity, which are used to assess a diagnostic test's performance,
is a prerequisite to comprehending the ROC curve. The percentage of people who test +ve for a target disease who
genuinely have it is known as sensitivity. In contrast, the percentage of people who try -ve for the disease is known as
specificity (Jung, Lee and Park, 2019).

Area under the curve (AUC) is a commonly used tool to assess diagnostic tests' accuracy. Near the top left corner of
the graph, where the sensitivity =1 and false positive rate =0 (specificity =1), the test's accuracy rises as the ROC
curve moves closer to that area.

AUC = 1.0 is the perfect ROC curve. Nonetheless, when there is a one-to-one correspondence between the x- and y-
axes and the actual positive rate is equal to the false positive rate (AUC=0.5), it would be like tossing a coin or using
any other haphazard method. It would be inappropriate to ascertain the existence or absence of illness.

Thus, the AUC needs to be more than 0.5 for any diagnostic method to be relevant, and it should generally be more
than 0.8 to be deemed appropriate. Furthermore, the ROC curve with the most excellent AUC was thought to perform
the best diagnostics when comparing the results of two or more diagnostic tests (Hajian-Tilaki, 2013).

Our investigation revealed that the ROC curve for IL6 was displayed in Figure (4). The area under the curve
analysis was 0.992, with a sensitivity of 99%, a specificity of 10%, and a cutoff value of 10.1. Since more information
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is needed regarding the IL6 ROC curve for GDM, our work may be considered one of the first in this area. The
considerable AUC value shows a high accuracy of the IL6 test, meaning it can be used to predict GDM in women.

5. Conclusion
The current study's results indicate that Interleukin6 (IL6) can be used as a prospective diagnostic marker for GDM.
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Abstract

Diabetes mellitus, a significant cause of mortality around the globe, can
result in several secondary complications, including diabetic foot syndrome,
which is brought on by diabetic neuropathy and ischemia. Approximately
15% of diabetic patients suffer from diabetic foot complications, which
results in high rates of morbidity and mortality of people with Diabetes
mellitus. The study's objective is to measure serum levels of 1L-37, IL-38
& IL-17A in diabetic mellitus (type 1 & 2) patients with and without
diabetic foot ulcer complications and in the control group as well as the
possibility of using them as early biomarkers for diagnosis of diabetic
mellitus complications & future prevention. Overall, of 193 participants
included in this case-control study, they were divided into three groups: the
first one contains patients with type 1 diabetes mellitus (29 with diabetic
foot ulcer DFU+ 35 non-diabetic foot), the second group includes type 2
diabetes mellitus patients (41 with DFU + 38 Non). The third group includes
(50) as apparently healthy controls. Serological techniques of sandwich
ELISA did laboratory tests for specific serum human IL-37, IL-38, and IL-
17A. The study revealed that 1L-37 and IL-17A levels were significantly
high (P<0.01) in all diabetic groups compared to the control healthy group.
The results of IL-38 show substantially higher levels of TLDM and T2DM
(P<0.05) compared to the control group. In addition, the DFU group of
T2DM illustrated higher levels of IL-37, IL-38, and IL-17A compared with
other diabetic groups.

In conclusion, Iragi DM subjects with and without complications had higher
values of interleukins, 1L-37, IL-38, and IL-17A, than healthy controls,
which suggests an inflammatory state in these patients. In addition, the DFU
of T2DM patients expressed higher levels of interleukins than other diabetic
groups. This can be focused on using them as novel therapeutic targets for
preventing and treating DM complications. As well as the possibility of
using them as markers of inflammation and progression for complications
in DM patients.
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1. Introduction

Diabetes mellitus (DM) is a significant health problem worldwide. High blood glucose levels indicate this metabolic
disease due to insufficient insulin production or action. The immune response to high blood glucose levels and the
presence of inflammatory mediators produced by adipocytes and macrophages in fat tissue causes an inflammatory
response. A low and chronic state of inflammation damages pancreatic beta cells, resulting in insufficient insulin
production and hyperglycemia. Diabetes hyperglycemia is thought to cause immune response dysfunction, which fails
to control the spread of invading pathogens in diabetic subjects. As a result, diabetic patients are known to be more
susceptible to infections ((AL-Sahi, AL-Hasnawi and Ali, no date), (Soto-Chavez et al., 2022)).

The most commonly encountered micro-vascular complication of diabetes is diabetic neuropathy, with a prevalence
of 50-60%; neuropathy may cause decreased nerve functions and nerve blood perfusion with persistent nerve damage.
Diabetic peripheral neuropathy increases the development of foot ulceration risk (Barua et al., 2022).

Interleukin 1L-37 is also known as IL-1 family member 7 (IL-1F7). It is a novel anti-inflammatory cytokine with
immunomodulatory effects in three ways, i.e., by reducing the synthesis of pro-inflammatory cytokines, lowering the
expression of transcriptional cytokines, and inhibiting the activation of kinase signaling (Tan et al., 2022). I1L-37 is
widely expressed in multiple human tissues and organs, including the skin, heart, kidney, gut, lymph node, thymus,
bone marrow, lung, testis, placenta, and uterus (Tian et al., 2022).

However, the expression of distinct subtypes differs according to the specific tissues and organs involved. Under
physiological conditions, IL-37a is mainly found in the lymph nodes, thymus, bone marrow, placenta, colon, lung,
testicles, and brain, whereas IL-37b is primarily found in the peripheral blood, lymph nodes, placenta, colon, lung,
testicles, and kidney. IL-37c is mainly expressed in the lymph nodes, placenta, colon, lung, testis, and heart, whereas
IL-37d is predominantly expressed in the testis, bone marrow, blood system, umbilical cord tissue, and adipose tissue
mesenchymal stem cells ((Tiburca et al., 2022), (Tille, 2015), (Tirichen et al., 2021)).

Interleukin (IL)-38 is a recently discovered, novel anti-inflammatory cytokine that belongs to the IL-1f family and
inhibits subsequent signaling pathways, thereby regulating the differentiation and function of T cells, peripheral blood
mononuclear cells, macrophages, and dendritic cells (Tola, Regassa and Ayele, 2021). Generally, 1L-38 is expressed
in the human heart, thymus, etc., but not in T cells in the tonsil. Additionally, IL-38 binds to the receptors via nuclear
factor kappa-B (NF-xB), activating protein-1 (AP-1) and c-Jun N-terminal kinase (JNK) signaling pathways to
regulate the inflammatory cytokines generation ((Turns, 2011), (Ubeid, 2020)). This data indicated that 1L-38 might
be related to autoimmune diseases. Furthermore, IL-38 may affect the mechanism of autoimmune diseases in
regulating the balance of anti-inflammatory and pro-inflammatory. A study by Aravindhan et al. (2022) showed
significantly decreased serum levels of 1L-38 in diabetes subjects (Aravindhan et al., 2022).

IL-17 secreted by Th17 cells initiates the secretion of pro-inflammatory factors and further amplifies the inflammatory
response in inflammatory and autoimmune diseases. Therefore, Th17 and IL-17 might be involved in the pathogenesis
of DM (Parhi et al., 2019). The pathogenicity of IL-17 has been well-recognized in several diseases, including
psoriasis, rheumatoid arthritis, multiple sclerosis, cancer, and diabetes. Studies (Ma et al., 2022) showed elevated
plasma IL-17 levels compared to healthy individuals in patients with diabetes (Tiburca et al., 2022).

The goal of the present study is to compare the levels of I1L-37, IL-38, and IL-17A in diabetic mellitus patients
without diabetic foot ulcers (DFUs), diabetic patients with DFUs, and healthy people using (a control group) using
the ELIZA technique. To assess any immunological association between IL-37, IL-38 & 1I-17A serum levels and
diabetic foot ulcer. In addition, it is possible to use them as early biomarkers for diagnosis of DFUs & future
prevention.

2. Materials and Methods

2.1 Ethical Approval
Patients involved in this study were informed about the detailed aim of the study, and verbal agreement was obtained
from each one before samples were collected. This study was approved by the Scientific Council of Karbala Medical
College with reference no. 64.
Experimental design
A case-control study was conducted for six months, from August 2022 to January 2023. All patients enrolled in the
study were from Imam AL-Hussain Medical City.
The total number of participants was 193 subjects; they were divided into three groups: the first one includes patients
with type 1 diabetes mellitus (29 with diabetic foot ulcer + 35 Non-diabetic foot), the second group includes type 2
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diabetes mellitus patients (41 with diabetic foot ulcer + 38 Non-diabetic foot ulcer), and the third group includes (50)
as apparently healthy control.
Serological techniques of sandwich ELISA were used to do laboratory tests for specific serum human IL-37, IL-38,
and IL-17A. Cat. No. (E-EL-H2571, E3276Hu and E-EL-HO0105, respectively).
Inclusion Criteria: The study included any case with a clinical diagnosis of type 1 and type 2 diabetes, with and without
Diabetic foot ulcers (DFUs) complications and their duration.
Exclusion criteria include: if a different diagnosis was documented, Pregnancy, patients with multiple autoimmune
diseases and a history of current inflammation and infection, patients with cardiovascular disease (CVD), patients
taking immunosuppressive therapy, renal failure patients, Liver failure patients, and patients with an age group below
18 years.
Blood Sample collection: Five milliliters of venous blood were taken from each participant. The blood sample was
immediately transformed into a gel tube and left to clot for 15 minutes at room temperature (20-25) °C. Then, after
collecting, it was centrifuged at (3000 rpm) for approximately (15) minutes to obtain serum. The isolated serum of
samples was distributed into three aliquots (0.5ml) in tightly closed Eppendorf tubes. Then, the tubes were stored at -
20 C until ELIZA assayed them for immunological markers testing.
3. Results

3.1. IL-37 Level in Diabetes Groups
Comparison of IL-37 among the studied groups revealed a highly significant difference (P<0.001) in the mean level
of IL-37 across the studied groups of TLDM and T2DM, as in Table (1.1).

Table 1: 1L-37 Levels Among Different Groups

Parameter Group
Control
T1DM T2DM (N=50) P. value
(N=64) (N=79)
DFU(N=29) | Non(N=35) DFU(N=41) Non(N=38)
1L-37 Meanz SD Meanz SD Meanz SD Meanz SD Mean+ SD
pg/mL 28.20+8.05 | 23.29+7.06 30.94+9.95 25.02+7.74 | 16.09+4.10 <0.01
Sig.
Multiple pairwise comparisons./ least significant difference (LSD) post hoc test
Subgroups P. value
DFU Non DFU vs Non
T1DM <0.05
T2DM <0.05
T1DM vs. <0.01 <0.01
T2DM
T1DM vs. <0.01 <0.01
controls
T2DM vs. <0.01 <0.01
controls

SD; Standard Deviation of mean, sig: significant. P. value (< 0.05), (£0.01).

* SD; Standard Deviation of mean, sig: significant. P. value (< 0.05), (< 0.01)

The mean IL-37 was 28.20 and 23.29 in the DFU and non-DFU groups of T1DM, respectively. On the other hand,
T2DM had 30.94 and 25.02 mean in the DFU and non-DFU groups of T2DM patients, while the mean of the control
group was 16.09. Generally, in all comparisons, the results illustrated a higher level of IL-37 in the TLDM and T2DM
patient groups compared with the control (Table 1.1).
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As shown in the table above, there were many significant differences when compared with study groups. There
are significant differences (p <0.05) when compared between DFU and Nongroups in TIDM and T2DM. In addition,
there are highly significant differences (p <0.01) when comparing comparing T1DM and T2DM with the control
group. As well as, there are highly significant differences (p <0.01) when compared among DFU and Nongroups
T1DM and T2DM diabetic groups.

3.2. I1L-38 Level in Diabetic and Healthy Control Groups

A comparison of IL-38 among the studied groups revealed that all groups of TIDM and T2DM had significantly
higher levels of IL-38 than control groups. The DFU group of T2DM patients had a higher mean level of IL-38 (3.57)
than the DFU group of T1DM (3.05); on the other hand, there was a significant difference (P <0.05) in IL-38 between
the studied groups Table 2.

Table 2: 1L-38 Levels in Studied Groups

Parameter Group Control
(N=50)
T1DM T2DM P.
(N=64) (N=79) value
DFU(N=29) | Non(N=35) DFU(N=41) | Non(N=38)
Meanz= SD Meanz* SD Meanx SD Meanzx SD
IL-38 ng/L 3.05+1.90 2.13+1.87 3.57+1.66 2.55+1.75 1.13£0.40 | <0.05
Multiple pairwise comparisons./ least significant difference (LSD) post hoc test

Subgroups P. value
DFU Non DFU vs Non
T1DM <0.01
T2DM <0.01
T1DM vs. T2DM 0.13 ns 0.24 ns
T1DM vs. controls <0.01 <0.01
T2DM vs. controls <0.01 <0.01

SD; Standard Deviation of mean, sig: significant. P. value (< 0.05), (< 0.01). NS: not significant.

3.3. IL-17A Level in Studied Groups

The results summarized in Table (3.6) indicated a statistically significant difference (P<0.01) in levels of IL-
17A in all diabetes case groups compared to a healthy control group. On the other hand, the level of IL 17 was highest
in the group with chronic complication (DFU) with a mean value (37.44), followed by
DFU of T1DM with a mean level (of 25.19), then the Non-group of T2DM with a mean level (of 23.87), and lastly
Non-group of TIDM (21.05). While the mean level of apparent control is (6.12). However, there are significantly
higher differences (P<0.01) when compared between studied diabetic groups (Table 1.3).
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Table 3: Mean Levels of IL-17A in Different Groups

Parameter Group Control

T1DM T2DM P. value
(N=64) (N=79)

DFU(N=29) | Non(N=35) | DFU(N=41) | Non(N=38)

Meanz SD Meanx SD Meanz SD Meanz SD

IL-17A pg/mL 25.19+10.84 21.05%8.19 37.44+10.90 23.87£11.24 | 6.12+3.80 <0.01

Multiple pairwise comparisons. / Least significant difference (LSD) post hoc test

Subgroups P. value
DFU Non DFU vs Non
T1DM <0.05
T2DM <0.01
T1DM vs. T2DM <0.01 <0.05
T1DM vs. Controls <0.01 <0.01
T2DM vs. Controls <0.01 <0.01

SD; Standard Deviation of mean, sig: significant. P. value (< 0.05), (< 0.01).

4. Discussion

The IL 37 is of the IL 1 family. It has anti inflammatory properties. It appears widely. IL 37 is usually expressed in
granule cells and T cells, with the best degree of statement in regulatory T cells (Treg cells) (Alhayali, Ytcel and
Ashoor, 2021). In this study, the comparison of IL 37 level between different experiment groups, IL-37 was
significantly higher (P<0.01) in patients with TLDM and T2DM when compared with the control group. This finding
is similar to the findings of Alhayali et al., who found that the mean of IL-37 was higher in patients with DM than in
control healthy (Alhayali, Yicel and Ashoor, 2021). In our study, significant high differences were found between the
study groups examined in terms of serum IL 37 levels (P < 0.01). Serum IL 37 levels were highest in DFU of T2DM
patients and lowest in the healthy control group; the reason for this can be explained by a study in the literature
showing that IL 37 administration, at least by reducing local and systemic inflammation, correct the established
metabolic disorders caused by diabetic and thus contributes to improved systemic insulin sensitivity. In addition, 1L
37 causes a decrease in proinflammatory cytokines. In addition, in diabetics, the production of pro-inflammatory
cytokines and chemokines increases, which can attract and activate macrophages and other immune cells; this causes
chronic low grade inflammation and promotes diabetic complications (Jia, Liu and Han, 2018).

In the present study, comparing IL-38 among the studied groups revealed that TLDM and T2DM patients had
higher levels of IL-38 than controls. Likewise, the level of I1L-38 was higher in DFU of T2DM compared with other
diabetic groups. These results are consistent with a study (Gurau et al., 2021), which found that plasma 1L-38 was
more elevated in T2DM patients.

On the other hand, this study's findings contrast with those reported by (Zhao et al., 2020). These findings
illustrated that Serum IL-38 levels in T2DM patients were significantly lower than those in controls.

Another study by (Yu et al., 2017) in studied on gestational diabetes showed that IL-38 was increased 3.3, 2.6,
or 2.6 fold in chorionic villi (P<0.01), umbilical artery (P<0.05), umbilical vein (P<0.05) from GDM women,
respectively, compared to that from non-GDM women and herein, 1L-38 produced in the chorionic villi and umbilical
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cords may be a response to local inflammation during the development of GDM. Thus, such a dysregulated micro-
environment may contribute to the development of GDM via an immune-mediated mechanism.

IL-17, a pro-inflammatory cytokine, has been studied in the development of diabetes. The present data revealed
a highly significant increase in IL17A serum levels in all diabetic group patients compared with the healthy group. It
is believed that IL17A had a crucial role in the development of diabetic mellitus and its complications, such as DFU.
The DFU group of T2DM also showed higher mean levels. These findings are consistent with the studies of Parhi et
al., which showed an increase in the level of IL-17 in newly diagnosed diabetes than the healthy controls (Parhi et al.,
2019), and one of the possible mechanisms for that is the binding of IL17A with its receptor may enhance activation
of metalloproteinase, hypertensive and vascular dysfunction. Another mechanism is the activation of the JAK/STAT
pathway that leads to hepatic insulin resistance, beta and liver cell apoptosis, and downregulation of gluconeogenesis-
related molecules (Yousefidaredor et al., 2014).

Likewise, the level of IL 17A was even higher in the group of patients with diabetic complications (DFU); this
finding is in corroboration with Yousefidaredor et al., who found that IL 17 plays a vital role in the development of
T2DM and its complications via the up-regulation of several inflammatory molecules including angiotensin Il type |
receptor and JAK 2 STAT 3 pathway related molecules ((Yang and Jiang, 2022), (Yuan et al., 2022)). Thus, higher
IL17A levels in patients may cause inflammation in the ulceration, deterioration of skin integrity, and various types
of bacteria causing infection (Kaleli et al., 2019). These results indicate that IL17A is a contributory factor to the
inflammatory process in T2DM and its complications (Kaminski et al., 2019).

5. Conclusion

Iragi DM subjects with and without complications had higher values of interleukins, 1L-37, IL-38, and IL-17A, than
healthy controls, which suggests an inflammatory state in these patients. Also, the DFU of T2DM patients illustrated
higher levels of interleukins than other diabetic groups, so they might be using them as novel therapeutic targets for
preventing and treating DM and preventing organ damage. However, these novel markers (IL-37, IL-38, and IL-17A)
might be associated with the progression of diabetes mellitus and may be used as markers of inflammation,
progression, and complications in patients with DM.
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Abstract

Background: Lepidium sativum is a by-product remaining after the oil is
extracted from Garden cress seeds. This herb is considered one of the
popular medicinal herbs used in Arabian countries and has traditionally
been used to control many clinical problems. The present study aims to
uncover these seeds' free radical-scavenging properties and their Role in
improving the testicular tissues and seminal properties.

Material and Methods: Thirty-two sexually mature mice were used, and
the treated groups were divided into three groups; the first one (G1) was
treated with 0.1 ml of GC seed extraction in a dose of 5mg/kg BW, the
second one(G2) was treated with 0.1 ml sodium nitrate as oxidant, and the
last treated group (G3) was treated with 0.1 ml of GC seed extraction after
one hour of injection of 0.1 ml sodium nitrate.

Results: The results showed improvement of the testicular tissue and a
significant elevation in sperm viability, in addition to significant
enhancements of RBC count and Hb concentration. By its Role as a free
radical scavenger, sodium nitrate removed the negative effect on blood
parameter values.
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1. Introduction

Lepidium sativum is locally known as 'garden cress' (GC). The plant and its seeds are considered popular medicinal
herbs used in many Arabic countries as a good mediator for bone fracture healing in the human skeleton (Dixit Jr et
al., 2020).

Several recent studies pointed out the traditional uses of Lepidium sativum seed extract in controlling many clinical
problems. They were used as anti-asthmatics, antiscorbutics, aperients, diuretics, galactagogues, poultices, and
stimulants. The leaves are antiscorbutic, diuretic and stimulant (Ejigu and Endalifer, 2023).

Lepidium sativum has been studied pharmacologically for its laxative (3), antibacterial (4), bronchodilatory (5),
contraceptive effects (6), and inflammatory bowel disease (). The seedlings contain a significant amount of protein,
fat, iron, calcium, folic acid, and vitamins A and C. (Doke and Guha, 2014)

The present investigation was undertaken to screen these seeds' free radical scavenging activity and their Role in
activating epididymal sperms.
2. Material and Methods
The Lepidium sativum seeds were purchased from local Mark T. They were cleaned manually to remove dirt,
dust, and extraneous mats and were ground with electrical bland r. Oily extracted preparation using hot continuous
Soxhlet extraction meth d. (). The extract was stored in a dark container in a refrigerator until needed.
Thirty-two sexually mature mice aged 6-7 weeks were used (16 male and 16 female) divided as follows:

1. Control group: 4 males and four females were injected intraperitoneally with normal saline and served as a
control group.

2. G1: 4 males and four females were injected intraperitoneally with 0.1 ml of GC seed extraction in a 5mg/kg
BW dose.

3. G2: 4 males and four females were injected intraperitoneally with 0.1 ml sodium nitrate as an oxidant.

4, G3: 4 males and four females were injected intraperitoneally with 0.1 ml of GC seed extraction in a dose of

5mg/kg BW after one hour of injecting 0.1 ml sodium nitrate.
The experiment lasted for 21 days, and at the end of the treatment period, the specimens were collected from the mice,
including blood for measuring the blood values, epididymis for seminal analysis, and tests for studying the histological
changes.

Statistical analysis: experimental data were analyzed using one-way ANOVA

The P-values less than 0.05 were considered statistically significant.

3. Results

The injection of GC seed oil extraction significantly elevated RBC count and Hb concentration but had no effect on
WBC compared with the control group Table 1.

Table 1: Effect of Garden Cress Seeds Extract on Blood Parameters in Mice

Groups RBC count WBC count Hb
Cell / cmm*10° Cell / cmm*10® g/dl
Gl 3.16 6.56 12.2
Control group +0.02 +0.11 +0,89
B A B
G2 3.34 6.52 13.9
Treated with GCS extract +0.16 +0.22 +1.04
A A A

*Different Letters Represent Significant Differences at (P<0.05)

The blood parameters values (RBC, Hb, and WBC) were suppressed significantly (p < 0.05 ) by injection of
sodium nitrate as an oxidant. The blood parameters return to their average values by the effect of GC seed oil extraction
when injected one hour after sodium.

Nitrate administration Table 2.

127



Table 2: Effect of Garden Cress Seed Extraction as ROS Scavenger

Groups RBC count WBC count Hb
cell / cmm*10° cell / cmm*103 g/dl
Control group 6.33 3.96 13.42
+0.18 +0.29 +0.43
A A A
G3 5.2 2.62 7.1
Treated with sodium nitrate +0.10 +0.1 +0.04
B B B
G4 6.65 3.2 11.45
Treated with GCS extract after 1h of +0.03 +0.24 +0.63
sodium nitrate injection A A A

*Different letters represent significant differences at (p<0.05)

It seems that the injection of GC seeds oil extraction caused significant (p < 0.05 ) elevation in testes weight and
sperm count, whereas the dead and deformed sperms number significantly (p < 0.05 ) decreased compared to that of
normal animals, but it wasn't any effect neither on the viability of the sperms nor the individual and massive movement

of the sperms (table 3)

Table 3: Seminal Analysis of Male Mice Treated with GC Seed Oil Extraction

Groups Testes Viable Dead Deformed Sperms Individual Massive
Weight(G) | Sperms | Sperms Sperms Count Movement Movement
Control 0.3 91.24 115 13.5 194.8 90 90
Group +0.07 +9.1 +29.2 +8.1 +0.54 +0.00 +0.00
B A A A B A A
Treated 0.62 92.75 8.5 55 344.5 90 90
Group +0.08 +1.2 +11.1 +11.1 +57.16 +0.00 +0.00
A A B B A A A

Injecting 5 mg/kg BW of G C seed oil extraction into male mice showed improvement in the testicular tissue,
represented by narrowing of the testicular lumen by increasing spermatogenesis processes and, therefore, an increase

*Different letters represent significant differences at (p<0.05)

4. Histological Changes

in sperm numbers (Figure 2), as compared with the testicular tissue of control male mice Figure 1.

Figure 1: Histological Changes of Testes from The Control Group Show Normal Sperms (A) and Normal Connective

Tissue (B. H&E, 40x)




Figure 2: Histological Changes in Testes from Male Mice Treated with GC Seed Extract 5mg/Kg B W Show Normal
Connective Tissue (A), Increase in The Number of Sperms (B), Increase in Spermatogenesis (C), And Narrowing of
The Testicular Lumen (D). H&E, 40x

5. Discussion

The results showed a significant increase in RBC count and Hb concentration when the GC seed oil extraction was
administered to the animals. The blood parameter values were reduced significantly due to sodium nitrate injection. It
seems that sodium nitrate increases the production of reactive oxygen species (ROS) (Halliwell et al., 1997) that attack
living cells and tissues, including the RBC and WBC (Sikka, 2004).

Increased generation of ROS causes lipid oxidation of the cell membrane of spermatozoa. Still, antioxidant
vitamins play an essential role in protecting the cell from being damaged by ROS (Agarwal and Sekhon, 2010) and
thus affect reproductive efficiency (Al-Aubody and Al-Diwan, 2014). The GC seed oil extraction contained flavonoids
and phenols, considered potent antioxidants (Kasabe et al., 2012). This explains the reason behind the improvements
of the blood parameters values after significantly reduced by sodium nitrate due to the ability of the flavonoids to
scavenge the ROS (Braun and Cohen, 2015)and may interfere with free radical formation. (Braun and Cohen,
2015)The improvements of the testicular tissue ( figure 2) and the significant elevation in sperm count were due to the
GC seed oil extraction containing the number of antioxidant vitamins A, E, and C (8, 17, and 1). It has been known
that vitamin E improves semen viability and testicular tissue repair (Verma and Kanwar, 1999).

The combination of flavonoids and vitamin C increases both compounds' effectiveness (Mathiesen et al., 1996).
They delay the onset of lipid peroxidation (de Whalley et al., 1990). Vitamin C is a major chain-breaking antioxidant
that neutralizes hydroxyl, superoxide, and hydrogen peroxide radicals, preventing sperm agglutination (Agarwal and
Sekhon, 2010). In addition, it also helps recycle vitamin E (Sies, Stahl and Sundquist, 1992) and also has a role in
stimulating spermatogenesis (Acharya et al., 2008)
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Abstract

Background: Postpartum hemorrhage is a leading cause of maternal
mortality and morbidity globally. The third stage of labor begins after the
baby is born and ends with the delivery of the placenta. During this stage,
the uterus needs to contract effectively to prevent excessive bleeding.
Active Management of the Third Stage of Labor was introduced as a
strategy to reduce the risk of postpartum hemorrhage. The study aimed to
investigate nurses' knowledge of active management of the third stage of
labor to control postpartum hemorrhage and investigate associated factors.
Results: The study examined participant characteristics, revealing an
average age of 35.93 (SD=8.52). Around 65.0% of nurses in the study had
graduated from preparatory nursing. Most nurses (56.7%) had 5-10 years of
hospital experience. A majority (65.0%) worked in postpartum areas. Over
half (58.3%) had 4-6 years of experience without training. The study
evaluated nurses' knowledge of active management of the third stage of
labor, with responses on a scale ranging from 37-64. The overall expertise
indicates that 75.0% of nurses needed a better understanding. The results
highlighted that factors like nurses' education level (p=.024) and training
courses (p=.041) predicted their knowledge of active management of the
third stage of labor.

Conclusions: The study found that nurses’ knowledge of active
management of the third stage of labor varied, overall indicating a poor
understanding of nurses. The results highlighted significant predictors of
this knowledge, including education level and participation in training
courses. To enhance nurses' proficiency in active management of the third
stage, it is recommended to focus on targeted educational programs and
regular training opportunities.
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1.Introduction

The active management of the third stage of labor (AMTSL) is a critical obstetric intervention aimed at preventing
postpartum hemorrhage (PPH), which is a leading cause of maternal mortality and morbidity worldwide (Bishanga et
al., 2018). Nurses play a vital role in implementing and overseeing AMTSL to effectively control PPH and ensure the
well-being of both the mother and the newborn (Ramesh et al., 2018). The third stage of labor begins after the baby's
delivery and concludes with the delivery of the placenta and its associated membranes (Essa and Ismail, 2015).
AMTSL involves a set of coordinated interventions designed to expedite the delivery of the placenta, minimize blood
loss, and reduce the risk of PPH. This proactive approach includes administering uterotonic medications, controlled
cord traction, and uterine massage(Jonas et al., 2017).

Nurses at the forefront of patient care during childbirth possess a crucial understanding of AMTSL. They are well-
versed in administering uterotonic agents, such as oxytocin or misoprostol, which stimulate uterine contractions,
thereby aiding in the prompt separation and expulsion of the placenta(Altraigey et al., 2019). Nurses are skilled in
monitoring the mother's vital signs and uterine contractions to gauge the effectiveness of these medications and ensure
the prevention of excessive bleeding (Ramesh et al., 2018). Additionally, nurses are knowledgeable about controlled
cord traction, a technique employed to facilitate the controlled removal of the placenta. This technique reduces the
risk of uterine atony and retained placental fragments, which can contribute to PPH. By employing controlled cord
traction, nurses can assist in delivering the placenta while ensuring minimal blood loss(Ramavhoya, 2018). Uterine
massage is another component of AMTSL that nurses are well-informed about. After the placenta is delivered, nurses
gently massage the uterus to enhance uterine contraction, thereby reducing the risk of postpartum bleeding. This
massage aids in promoting uterine tone and preventing atony, a primary cause of PPH(Ramavhoya, 2018). Nurses'
knowledge of AMTSL extends beyond the procedural aspects. They understand the importance of clear
communication with the mother, involving her in decision-making, and providing reassurance throughout the process.
Nurses can identify potential complications or deviations from the norm, enabling timely interventions to prevent or
manage excessive bleeding(Abisogun, 2019). Nurses are a cornerstone of successful AMTSL implementation and are
pivotal in preventing postpartum hemorrhage. Their comprehensive understanding of the procedure, medications,
techniques, and patient communication ensures that childbirth is a safe and positive experience for both the mother
and her newborn. By effectively applying their knowledge of active management of the third stage of labor, nurses
contribute significantly to maternal well-being and reduce the incidence of postpartum hemorrhage.

2. Methods

2.1 Study Design

To fulfill the objectives of this study, a quasi-experimental research design was employed. This design incorporated
an adopted pre- and post-test methodology for both the study and control groups. The study was conducted from
December 1st, 2021, to July 3rd, 2022.

2.2 Study Instruments

The questionnaire is valuable for gathering essential data to achieve the study's anticipated outcomes. In pursuit of
this, the researcher has meticulously crafted this questionnaire to elucidate the study's aims and significance. This is
achieved by systematically obtaining responses to the core inquiries posed by the study.

The questionnaire comprises two distinct sections, each tailored to gather data from participants involved in the study
efficiently. The initial section captures socio-demographic variables such as age, educational attainment, years of
experience, familiarity with labor wards, and participation in training sessions.

Concurrently, the subsequent section delves into assessing the participants' comprehension of the Active Management
of the Third Stage of Labor for the Control of Postpartum Hemorrhage. The researcher meticulously constructed this
segment after an exhaustive review of pertinent literature. The section encompasses 35 multiple-choice questions
designed to gauge participants' knowledge. Stringent adherence to established guidelines in questionnaire design was
maintained to ensure the richness and comprehensiveness of the information obtained. The researcher placed particular
emphasis on crafting precise questions devoid of ambiguity, thus enabling trustworthy and insightful responses.

The questions were structured in a closed format to facilitate clarity and ease of response. Respondents are prompted
to answer while referencing relevant and appropriate information. This approach ensures that the data collected is
reliable and relevant, facilitating a robust analysis of the research problem.
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2.3 Study Sitting

The study was undertaken at the Obstetrics and Gynecology Teaching Hospital in Karbala Province Holy, which was
strategically selected as the primary site for data gathering to ensure the acquisition of accurate and exhaustive data.
2.3 Validity

Although the scales are valid, the questionnaire was forwarded to 9 experts in problem-related specializations from
several colleges in Irag using a content validity approach to make it more valid.

2.4 Pilot Study

This pilot study was undertaken to evaluate the research tool's reliability, clarity, effectiveness, and consistency, all of
which were confirmed. Additionally, it aimed to estimate the average time required for data collection per subject
through interview processes and identify potential difficulties.

3. Reliability of the Questionnaire:

Reliability of study tools refers to their ability to yield consistent results when used repeatedly with the same
individuals over time. A random sample of 10 nurses participated in a test-retest reliability assessment without
awareness of their role as a stability gauge for the tool. Notably, these individuals were excluded from the primary
study sample. As demonstrated below, the Cronbach's Alpha coefficient was utilized to calculate the confidence level.
4. Sample of the Study

A purposive non-probability sampling method was employed to select a cohort of 60 nurses, ensuring representative
and precise data acquisition.

4.1 Criteria for Sample Selection

4.2 Inclusion criteria

Nurses who have scored below 60% in the assessment are eligible.

4.3 Exclusion Criteria

Nurses who are selected for the pilot study

4.4 Data Collection Methods

The implementation phase extended from January 5th, 2022, to April 29th, 2023.

5. Statistical Data Analysis:

5.1 Data Analysis

The data were analyzed and interpreted using the application of Statistical Package for Social Sciences (SPSS), version
26.
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6. Results

Table 1: Distribution Of Study Sample by Their Socio-Demographic Variables (SDVS)

SDVs Classification No. %
Age 20-29 years old 26 43.3
30-39 years old 18 30.0
40-49 years old 13 21.7
50 and older 3 5.0

M + SD 35.93 +£8.52

Education Level School nursing 4 6.7
Preparatory nursing 39 65.0
Diploma nursing 16 26.7
BSc. Nursing 1 1.7
Experience in Hospital <5 years 15 25.0
5-10 years 34 56.7
>10 years 11 18.3
Workplace Maternity 21 35.0
Postpartum 39 65.0
Experience in Workplace 1-3 year 20 33.3
4-6 years 35 58.3
>6 years 5 8.3
Training Courses Yes 25 41.7
No 35 58.3

*No.= Number; %= Pe

rcentage

The study revealed participant characteristics, showing an average age of 35.93 (SD=8.52). Regarding education,
65.0% of the study group nurses had graduated from preparatory nursing. Experience in the hospital ranged from 5-
10 years for 56.7% of nurses. A majority of nurses, 65.0%, worked in postpartum areas. Regarding workplace
experience, over half 58.3 of nurses had 4-6 years of experience without training.

Table 2: Nurses' Knowledge Regarding Active Management of The Third Stage of Labor

Scale Min. Max M SD Score No. %
Knowledge 37 64 41.43 9.37 Poor (35-46.66) 45 75.0
gga'e Moderate (46.67-58.33) 12 20.0

(35Q) Good (58.34-70) 3 5.0
Total 60 100.0

*Min.: Minimum; Max.: Maximum, M: Mean for Total Score, SD=Standard Deviation for Total Score
Results indicate that the nurse's responses on knowledge of active management of the third stage scale ranged from
37-64 by the overall responses at a total mean score equal to 41.43 (SD=9.37), and according to the study criteria, this
indicated that the (75.0%) of nurses indicate a poor level.
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Table 3: Simple Linear Regression Among the Study Variables in Predicting the Nurse's Knowledge

Unstandardized Standardized
Variables Coefficients Coefficients t Sig.
B Std. Error Beta
Age 162 .104 .265 1.548 128
Education Level .305 131 322 2.321 .024
Experience in Hospital -.051- .160 -.061- -.322- 749
Workplace .085 .148 073 577 .566
Workplace Experience .026 132 027 194 .847
Training Courses .228 .146 224 1.189 .041

Dependent Variable: Nurses Knowledge

The results have substantiated that factors such as the nurses' education level (B=2.321; p=.024) and training courses
(B=1.189; p=.041) are predictors for their knowledge of active management of the third stage of labor.

7. Discussion

The study focuses on nurses' knowledge regarding the active management of the third stage of labor to control
postpartum hemorrhage and the factors associated with this knowledge. The study sheds light on various participant
characteristics that could influence their understanding and application of active management techniques.

The average age of the participating nurses was 35.93 years, with a standard deviation of 8.52. This indicates that the
participants had a relatively diverse age range, which might contribute to varying levels of experience and knowledge.
65.0% of the nurses in the study had graduated from preparatory nursing programs. This suggests that a significant
proportion of the nurses might have received a foundational nursing education, which could impact their familiarity
with advanced practices like active management of the third stage of labor. 56.7% of the nurses had 5-10 years of
experience in the hospital. This indicates that many participants had a moderate experience level, which could
influence their exposure to different clinical scenarios and practices. The majority (65.0%) of the nurses worked in
postpartum areas. This suggests that the study focused on a group of nurses who were likely to be directly involved in
maternal care, which makes their knowledge of active management of the third stage of labor particularly relevant. A
significant proportion (58.3%) of nurses had 4-6 years of experience without specific training. This could mean that
many nurses have accumulated a fair amount of general experience but may have yet to receive specialized training
in active management techniques.

The study's findings could be interpreted as nurses with a more extended experience might better understand various
clinical practices, including active management. Nurses working in postpartum areas might have more exposure to
scenarios where active management is relevant, potentially leading to better knowledge. Those who have yet to receive
specific training despite having some experience might exhibit gaps in their understanding, especially regarding
advanced practices.

Overall, the study provides insights into nurses' characteristics and potential influence on their knowledge of active
management of the third stage of labor. This information can help healthcare institutions design targeted interventions
and training programs to improve nurses' understanding and application of these crucial techniques to prevent
postpartum hemorrhage.

The analysis of the collected data revealed that the nurses' responses on the knowledge of active management of the
third stage scale ranged from 37 to 64. The overall reactions had a mean score of 41.43 with a standard deviation (SD)
of 9.37. According to the study criteria, this mean score indicated that approximately 75.0% of the nurses needed
better knowledge regarding active management of the third stage. This study's findings highlight the nurses'
knowledge levels regarding active management of the third stage of labor. The mean score of 41.43 suggests that a
significant portion of the nurses surveyed have inadequate knowledge in this critical area of obstetric care. This has
potential implications for patient safety and outcomes, as improper management of the third stage can lead to
postpartum hemorrhage, a leading cause of maternal morbidity and mortality. Several factors could contribute to the
observed poor knowledge levels among nurses. These factors might include insufficient training and education on
active management techniques, lack of exposure to updated guidelines and protocols, and limited opportunities for
continuous professional development in maternity care. Addressing these factors through targeted educational
interventions and training programs could improve knowledge and patient care [(Bhutia, Shadap and Pangambam,
2018)- (Angelina, Stephen and Ipyana, 2021)].

137



Nurses' Education Level (B=2.321; p=0.024): This part of the results suggests that nurses with a higher education level
tend to have higher knowledge scores regarding the active management of the third stage of labor. The coefficient ()
of 2.321 indicates that for every unit increase in the nurses' education level, their knowledge score is predicted to
increase by 2.321 units. The p-value of 0.024 suggests that this relationship is statistically significant, meaning it's
unlikely to have occurred by chance. Training Courses (f=1.189; p=0.041): This part of the results suggests that nurses
who have undergone training courses related to the active management of the third stage of labor tend to have higher
knowledge scores. The coefficient (B) of 1.189 indicates that for every unit increase in the extent of training course
completion, the nurses' knowledge score is predicted to increase by 1.189 units. The p-value of 0.041 suggests that
this relationship is statistically significant as well. In both cases, the p-values below the conventional significance
level of 0.05 indicate that these relationships are likely not due to random chance, and there is evidence to support that
education level and training courses are associated with nurses' knowledge about active management of the third stage
of labor.

These findings suggest that improving nurses' education levels and providing relevant training courses can enhance
their knowledge and competence in actively managing the third stage of labor. However, it's important to remember
that these results are based on the data and statistical analysis provided, and it's always a good practice to consider the
context and limitations of the study before drawing firm conclusions.

Previous studies have delved into similar associations between healthcare professionals' characteristics and knowledge
or performance. For instance, the impact of education levels on nurses' knowledge of pain management techniques.
The results aligned with the current study, showing that higher education levels were positively correlated with
increased knowledge and competence in pain management practices(Angelina, Stephen and Ipyana, 2021). Likewise,
the influence of training programs on healthcare professionals' proficiency in patient communication. This study found
that participation in communication-focused training courses improved healthcare providers' communication skills,
leading to more effective patient interactions. The results align with the present research, highlighting the positive
impact of training courses on nurses' knowledge of active management during the third stage of labor(McCutcheon et
al., 2015).

The current study contributes to the growing body of literature recognizing the significance of nurses' education level
and training courses in predicting their knowledge of active management during the third stage of labor. These findings
underline the importance of continuous professional development and tailored training initiatives to ensure that
healthcare providers are well-equipped to provide high-quality care during childbirth.

8. Conclusion

The study found that nurses' knowledge of active management of the third stage of labor varied, overall indicating
poor understanding. The results highlighted significant predictors of this knowledge, including education level and
participation in training courses. To enhance nurses' proficiency in active management of the third stage, focusing on
targeted educational programs and regular training opportunities is recommended.
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Abstract
Background: COVID-19 is a disease caused by SARS-CoV-2 that can
Received: 2023/11/13 cause respiratory infections. It may affect the sinuses, the upper airways of

the nose and throat, or the lower airways of the trachea and lungs. Infections

Accepted: 2023/12/22 range from mild to deadly. Older people and people of all ages with medical

Published: 2024/01/04 comorbidities such as hypertension and diabetes may have a poorer
prognosis and be at greater risk for hospital and intensive care unit
admissions.

Objectives: The present study aimed to determine the effects of pre-
COVID-19 comorbidities on the progression of disease severity and
outcome in Iragi patients.

Method: This descriptive cross-sectional study was carried out on COVID-
19 patients using an online electronic questionnaire in Google form all over
Iraq from September 2021 to July 2023. The total number of participants
was 789, of whom approximately 282 were excluded, and the net was 507,
they received an online questionnaire,

The questionnaire literature review was completed after debuting in Arabic
after a thor. This self-administered questionnaire consisted of 15 closed-
ended questions and six open questions.

Result: < 40 was the highest group affected by COVID-19, and those> 60
years were the most minor group involved. Females are affected more than
males. Most of the cases were from the middle region of Iraq. 87.8% of
participants have no smoking history. Fever, headache & fatigue were the
most prevalent symptoms of patients. Past medical history of hypertension
presented in 11.8% of patients, while diabetes mellitus represented 9%,
asthma 5.5%, and cardiovascular diseases 4.9%. Other comorbidities were
present in lower percentages. The history of hospitalization was positive in
37 patients with past medical comorbidities. Of those patients who were
admitted to the hospital, 18 required Intensive care unit admission. Among
them, 7 had hypertension, 4 had asthma & 3 had diabetes mellitus. Steroid
treatment was given to 9% of patients with COVID-19.

Conclusion: The need for hospitalization and Intensive care unit admission
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@@ was higher among COVID-19 patients with comorbidities, especially
@ hypertension, followed by diabetes, then asthma, and cardiovascular
diseases.
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1. Introduction

COVID-19 is a disease caused by SARS-CoV-2 that can cause respiratory infections. It may affect the sinuses, the
nose and throat's upper airways, or the trachea's and lungs' lower airways. In 2020, after the outbreak in China in
December 2019, the World Health Organization specified SARS-CoV-2 as a new type of coronavirus. Like other
coronaviruses, it is spread primarily through personal contact. Infections range from mild to fatal (Organization,
2022).

Seven human coronaviruses (HCoV) have been identified, four of which are common. It is

low-risk and usually causes only mild respiratory illness in healthy adults. However, they cause one-third of the
common cold and can cause long-term, life-threatening diseases in at-risk people with weakened immune systems.
They can cause long-term, life-threatening illness.

The other three (causing cases of MERS, SARS, and COVID-19) are known to cause more severe illness. COVID-19
disease tends to be milder than SARS and MERS but more severe than the diseases caused by the four common
coronaviruses (Harrison et al., 2023).

The most common symptoms of COVID-19 include fever or chills, dry cough and shortness of breath, extreme
fatigue, Muscle and body aches, headaches, loss of taste and smell, sore throat, nausea and vomiting, and diarrhea.
These symptoms may appear 2 to 14 days after being infected with the virus (Wu et al., 2022).

There are many risk factors for COVID-19, such as older age, sex, weak immunity, and past medical comorbidities
(Singh et al., 2021). Older adults may have vulnerable immune systems (Landstra and de Koning, 2021).

The risk of hospitalization may increase up to 75% in patients with comorbidities such as hypertension, diabetes,
cardiovascular diseases (CVD), and obesity (Statsenko et al., 2022).

Certain drugs used for comorbidity treatment could interfere with angiotensin-converting enzyme 2 (ACE2) receptor
expression and increase the risk of infection (Landstra and de Koning, 2021). Females have a lower risk for COVID-
19 infection than males. This could be due to the effect of sex hormones, as estrogen can enhance the immune system
by impacting Vitamin D. On the other hand, the activity of male sex hormones increases ACE-2 receptor expression
(Singh et al., 2021).

The current study aimed to assess the association between medical comorbidities and these variables among Iraqi
patients to understand the role of these medical comorbidities in COVID-19 infection, whether there is more risk for
disease, or effects on severity of illness and hospitalization.

2. Material and methods

2.1 Study design & Settings
This descriptive cross-sectional study was carried out on COVID-19 patients using an online electronic questionnaire
in Google form throughout Iraq from September 2021 to July 2023.

2.2 Data collection and questionnaire:

The total number of participants was 789, of whom approximately 282 were excluded, and the net was 507. They
received an online questionnaire. The questionnaire was prepared after a thorough literature review and distributed to
the participants in Arabic. This self-administered questionnaire consisted of 15 closed-ended questions and six open
questions.

When the electronic questionnaire was published on social networking sites, especially Telegram, Instagram, and
Facebook, a note regarding inclusion criteria was added: Only the people for whom the PCR scan was conducted
answered the questionnaire. Some people from whom we received responses and answered the questionnaire did not
do the PCR, but they were excluded from the study.

2.3 Ethical Consideration

In the beginning, approval from the Department of Family and Community Medicine was obtained. The Ethical
Committee of Kerbala College of Medicine/ University of Kerbala provided ethical approval for the study with referral
number 71. Also, written approval from each participant was taken before answering the questionnaire. Confidentiality
of the information was assured, and the privacy of respondents was maintained at a safe level.

3. Statistical Analysis

Patients' information was extracted into an Excel worksheet, and then the SPSS .chi-square test was used to compare
variables. A p-value < 0.05 was considered statistically significant. The data is placed as symbols that represent it.
The steps were encoding the data, putting data in the program, choosing the appropriate form, testing and analyzing
the data, defining the variable data to be explored, and achieving the statistics process.

143



4. Result

The age group of < 40 was the highest group affected by COVID-19 (83.33%), and those> 60 years were the most
minor group involved (5.1%). Females were affected more than males (71%). Most of the cases were from the middle
region of Iraq (81.1%). 87.8% of participants have no smoking history. Fever, headache & fatigue were the most

prevalent symptoms of patients Table 1

Table 1: Demographic and Clinical Characteristics of Patients

Variable No. %

Age Groups <40 422 83.3%
40-49 31 6.1%

50-59 28 5.5%

60 & > 26 5.1%

Gender Male 147 29%
Female 360 71%
Region Middle Iraq 411 81.1%
South of Iraq 62 12.2%

East 16 3.2%

North of Iraq 8 1.5%

West 10 2%
History of Smoking Yes 62 12.2%
No 445 87.8%
Symptoms Fever 398 78.5%
Cough 262 51.7%

SOB 29 5.7%

Rhinorrhea 12 2.4%

Sore Throat 6 1.1%
Headache 398 78.5%

Red Eye 7 1.4%
Fatigue 338 66.7%
Diarrhea 114 22.5%
N&V 139 27.4%

Abdominal Pain 9 1.8%

Constipation 4 0.8%
Loss of Smell & Taste 322 63.5%

Palpitation 9 1.8%

Syncope 3 0.6%

Vertigo 9 1.8%

Insomnia, Mode Changes & 8 1.6%

Loss of Concentration
Skin Rash 3 0.6%
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For medical comorbidities, a Past medical history of hypertension was present in 11.8% of patients, while diabetes
mellitus represented 9%, asthma 5.5%, and CVD 4.9%. Other comorbidities were present in lower percentages

Teblez Table 2: Medical Comorbidities Distribution Among the Study Group
Variable No. %
Hypertension 60 11.8%
Cardiovascular Diseases 25 4.9%
Diabetes Mellitus 46 9%
Atopy & Asthma 28 5.5%
Chronic Pulmonary Diseases 2 0.4%
Renal Diseases 5 1%
AIDS 7 1.4%

The history of hospitalization was positive in 37 patients with past medical comorbidities, which is a highly

significant statistical result compared to patients with no comorbidities Table 3.

Table 3: Association of Medical Comorbidities and Hospitalization

Variables Hospitalized Non hospitalized Total p-value
No. (%) No. (%)

Positive History of 37(25) 111(75) 148 <0.001

Medical Comorbidities

No. (%)

Negative History of 24(7.1) 314(92.9) 338

Medical Comorbidities

No.

Total 61 425 486*

Of those patients admitted to the hospital, 18 required ICU admission. Among them, 7 had hypertension, 4 had

asthma & 3 had D.M. Table 4.
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Table 4: Medical Comorbidities and Hospitalization History

Variable No. % ICU requirement No.
Hypertension 60 11.8% Yes 7
No 53
Cardiovascular Diseases 25 4.9% Yes 2
No 23
Diabetes Mellitus 46 9% Yes 3
No 43
Atopy & Asthma 28 5.5% Yes 4
No 24
Chronic Pulmonary 2 0.4% Yes 0
Diseases No 2
Renal Diseases 5 1% Yes 1
No 4
AIDS 7 1.4% Yes 1
No 6

All ICU patients (18) required C-PAP, while 69 other hospitalized patients (with or without comorbidities) Wore
Masks. Steroid Treatment Was Given to 9% of Patients with COVID-19 Table 5.
Table 5: Oxygen & Steroid Treatment

Variables No. %
Oxygen Requirement Mask 69 13.6%
C-PAP 18 3.6%
Steroid Treatment Yes 46 9%
No 461 91%

5. Discussion

In the current study, the Age group of < 40 was the highest group affected by COVID-19 (83.3%), while the group >
60 years was the least affected (5.1%). These findings were similar to a previous study in India, where population
groups of 20-49 years were highly vulnerable to infection. (Jakhmola, Baral and Jha, 2021) This could be explained
as younger people may be in the streets and workplaces more often than older people, making them more vulnerable
to the virus.

Present data showed that females were affected more than males, 71%. This may be because X chromosomes increase
the expression of essential immune functions, and women have two X chromosomes, not just one X chromosome, like
men. Another possibility is that the female sex hormones estrogen and progesterone can promote an immune response
and reduce inflammation. (Lamptey, 2021) This result is contrary to a past study in Nigeria that showed that males
were affected more than females. Most cases were male (65.8%), and the median age was 43. (Osibogun et al., 2021)
Similarly, Iragi studies in Dyala and Thiqar reported that the female gender was affected more, with 61% of survey
respondents female and 39% male. Gender distribution showed females (57.2%) were higher in Thigar than males
(42.8%) (10,11). However, in studies conducted in Thailand, Singapore, and China, men were more affected than
women. (Htun et al., 2021) This could be due to the difference in respondents, as more females answered the electronic

questionnaire than males. Another explanation is that women in Iraq are not vaccinated with the Corona vaccine
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because of the common myths that it causes sterility, death, etc., and the fear and anxiety that women have from the
virus reduces immunity. One of the most critical obstacles for our study was the presence of a large percentage of
participating women, which led to a difference in the research statistics concerning the number of people affected by
COVID-19.

Most of the cases in the present study were from the middle region of Iraq (81.1%). Baghdad is considered one of the
most densely populated governorates, followed by the south of Iraq, especially in Basra, and at least one north of Iraq.
This is strengthened by a previous study done in Irag. In comparison, Anbar, Ninewa, Diwaniya, and Salah-Aldeen
reported the fewest confirmed cases of COVID-19; most cases were reported in Baghdad (2233 cases), followed by
Basra (747 cases) and Najaf (318 cases). <Although the samples are relatively large compared to our study, they
reached the same. (13)

current study revealed that 87.8% of participants have no smoking history. But This does not mean smoking does not
affect people with COVID-19 or increase the severity of the disease. These percentages could be because most of the
participants in this study were women and young. Tobacco includes additives that disrupt the regular epithelial lining
of the respiratory system and impair mucociliary clearance. This may be because tobacco smoke suppresses the feature
of innate immune cells, consisting of respiratory epithelium, alveolar surfactant, macrophages, neutrophils, and
lymphocytes. This can make smokers more vulnerable to developing complications of COVID-19

like pneumonia. (Htun et al., 2021)

Regarding the presentation of COVID-19, current data reported Fever in 78.5%, cough in 51.7%, headache in 78.5%&
fatigue in 66.7%which were the most prevalent symptoms of patients. When compared with a previous study in China
and Myanmar, the same results were concluded: fever (88.0%), followed by dry cough (70.2%), and fatigue (42.8%)
(Guan et al., 2020). Another study recorded percentages of fever at 54.1%, loss of smell at 50.3%, and cough at 30.9%.
(Htun et al., 2021) The initial manifestation of fever in COVID-19 in the first week during the viral phase of the
disease is likely a manifestation of the body's immune response to viral replication to boost immunity. (Gul, Htun and
Inayat, 2021)

Medical comorbidities distribution among study group present results showed that past medical history of
hypertension presented in 11.8% of patients while diabetes mellitus represented 9%, asthma 5.5% & and CVD 4.9%.
Other comorbidities were present in lower percentages. Compared with a similar study in China, out Of the 856
patients, 242 (28.3%) had comorbidities, including hypertension 142 [16.6%)], diabetes mellitus 64 [7.5%], cardiac
disease 13 [1.5%], chronic hepatitis B 27 [3.1%)].

, malignancies 8 [0.9%], chronic kidney disease 7 [0.8%], and COPD 5 [0.6%]. (Ye et al., 2020)

The reason why people with high blood pressure may be at higher risk of contracting the coronavirus is unknown.
One possibility is a connection between high blood pressure and the immune system. Long-term health problems and
aging weaken the immune system, making it less able to fight off the virus. Almost two-thirds of people over sixty
have high blood pressure. Another possibility is that the higher risk is not due to high blood pressure but to some drugs

used to treat ACE inhibitors and angiotensin receptor blockers(17).
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COVID-19 infection disrupts homeostasis and glucose metabolism in patients with and without D.M. due to
developing a cytokine storm (C.S.), ACE2 suppression,

and direct damage to pancreatic -cells. (18) COVID-19 is associated with a high inflammatory burden, known as the
inflammatory or cytokine storm, which causes vasculitis, myocarditis, and cardiac arrhythmia, which can exacerbate
heart damage. (Aggarwal et al., 2020)

Present findings showed that the history of hospitalization was positive in 37 patients with past medical comorbidities,
which is a highly significant statistical result compared to patients with no comorbidities. These findings were similar
to the study conducted in January 2020, where 41 patients who tested positive for COVID-19 were admitted to a
hospital in Wuhan, China, with slight variation in the number of patients due to a large sample (Sanyaolu et al., 2020).
In another study in Saudi Arabia, out of over | 35,284 COVID-19 patients, 81.8% were adults, and 21.7% were
hospitalized. Compared to non-hospitalized patients, hospitalized patients had more women (52.1% vs. 47.3%, and an
elevated incidence of diabetes mellitus, arterial hypertension, coronary artery disease, cancer, COPD, and asthma
(Abolfotouh et al., 2022).

Current data showed that those patients admitted to hospital 18 required ICU admission. Among them, 7 have
hypertension, 4 have asthma & 3 have D.M.

Compared with previous studies in Saudi Arabia showed that patients have significantly higher rates of diabetes,
hypertension, coronary artery disease, cancer, COPD, and asthma (Abolfotouh et al., 2022).

Present data recorded that all ICU patients 18 required C-PAP 3.6%, while the other hospitalized patients 69 were on
mask13.6%. Steroid treatment was given to 9% of patients with COVID-19. C-PAP therapy is commonly used in
patients who have stopped breathing due to severe COVID-19 pneumonitis, including patients who are not likely to
benefit from invasive mechanical ventilation (22). Corticosteroid use in patients with severe acute respiratory
syndrome coronavirus 2 delayed viral clearance and did not result in a convincing improvement in survival. Therefore,
corticosteroids should be cautiously used to treat COVID-19 (Wang et al., 2021). A past study in China revealed that
out of 214 patients, 34 (9%) were treated with corticosteroids (Li et al., 2020).

In conclusion, the need for hospitalization was higher among COVID-19 patients with comorbidities, especially
hypertension followed by diabetes,

asthma & CVD.
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