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A B S T R A C T  

Coronaviruses, a family of RNA viruses, are known to infect various species, 

including humans, through specific receptors in organs such as the lungs and heart. 

The article highlights the significant elevation of biomarkers like C-reactive protein 

(CRP), ferritin, D-dimer, and lactate dehydrogenase (LDH) in COVID-19 patients, 

which correlate with disease severity and inflammatory responses and provides a 

comprehensive analysis of the immunological and biochemical factors associated 

with COVID-19, focusing on the role of coronaviruses. The authors discuss the 

zoonotic origins of SARS-CoV-2, tracing its transmission from bats to humans via 

intermediate hosts like pangolins. They emphasize the airborne nature of SARS-

CoV-2 transmission among humans, primarily through respiratory droplets and 

potential fecal-oral routes. The structural characteristics of coronaviruses are 

examined, detailing their large size and spike proteins that facilitate entry into host 

cells by binding to the ACE2 receptor. The study emphasizes identifying reliable 

COVID-19 biomarkers, particularly C-reactive protein (CRP), for early diagnosis and 

severity assessment. It calls for continued research to improve diagnostic and 

therapeutic strategies in managing this viral infection. 
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I n t r o d u c t i o n  

The word "coronavirus" was first used to refer to 

specific characteristics of the infectious shape (virion) as 

seen under an electron microscope, such as a peculiar 

bulbous form projection (peplomeric spike) that was later 

determined to be proteins molecules anchored to the 

surface of the lipid bilayer membrane.1 

A group of RNA viruses known as coronaviruses 

(CoVs) infect people and other animals with sickness. They 

can affect the respiratory, gastrointestinal, hepatic, and 

central nervous systems of people, pets, birds, bats, mice, 

and numerous other wild species. The family 

Coronaviridae includes enclosed viruses with large single-

strand positive-sense RNA genome.2 At least seven 

different coronavirus types have been linked to human 

sickness as of 2003; however, the 229E, OC43, NL63, and 

HKU1 viruses only induce minor cold symptoms. The 

remaining three viruses, which include the SARS-CoV that 

caused severe acute respiratory syndrome in 2002 and 

2003, may result in life-threatening sickness. Middle East 

Respiratory Syndrome (MERS-CoV), a virus that initially 

surfaced in camels in 2012 and is still present today, and 

SARS-CoV-2, which was initially discovered in Wuhan, 

China, in December 2019 and is the target of intense 

endeavor to stop its spread.3 
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Classification of Coronavirus 

The Coronaviridae family and Orthocoronavirinae 

subfamily of coronaviruses are of the order Nidovirales. 

The biggest genomes belong to CoVs. Among RNA 

viruses, varying in size from 26 to 32 kb. According to 

antigenic and genomic standards, coronaviruses are 

grouped as Alphacoronavirus (-CoV), Betacoronavirus (-

CoV), Gammacoronavirus (-CoV), and Deltacoronavirus (-

CoV) are the four genera into which they fall. Bats and mice 

store alpha and beta coronaviruses, while birds store 

gamma and delta coronaviruses. SARS-CoV-2 is a 

member of the Betacoronavirus family's Sarbecovirus 

subgenus.4 

The Source and Intermediate Host of Coronaviruses 

Because coronaviruses are zoonotic, they can be 

transferred from animals to people. Both SARS and MERS 

are believed to have started in bats and were spread to 

people by civet cats and camels (WHO, 2020). Based on 

phylogenetic comparisons with other coronaviruses, bats 

were assumed to be SARS-original CoV-2's hosts, and the 

most recent virus was 96% connected to two SARS-CoV 

strains from bats dubbed Bat-SLCoVZX45 and Bat-

SLCoVZX21.5 The virus's intermediate host, which allowed 

it to infect humans and pass the species barrier, as well as 

the mode of transmission. Via symmetric recombination 

within the COVID-19 S protein, snakes have been 

proposed as possible vectors of viruses from bats to 

humans.6 

A previous study argued that long-nosed pangolins, 

ant-eating creatures commonly utilized in Chinese 

traditional medicine, maybe the possible SARS-CoV-2 

intermediary host. This hypothesis was supported by 99% 

genetic similarity between Coronavirus found in Pangolins 

and SARS-CoV-2, The 1% difference between the two 

genomes remains a large difference, therefore conclusive 

confirmation results are anticipated.7 

Transmission Among Animals 

Two different study teams detected novel Horseshoe 

bat coronaviruses (genus Rhinolophus) that were 

compatible with the human SARS-CoV, also known as 

SARS-CoV-linked viruses or SARS-like coronaviruses. 

These investigations suggest that although civets just 

worked as a conduit, bats may have served as a natural 

host for SARS-CoV. Another study found that several 

SARS-CoVs coexisted with bat species that live in a cave 

in the Yunnan province of China.8 Additionally, it is believed 

that The DNA of the coronavirus moves through periodic 

recombination. It indicates a strong possibility that existing 

SARS-CoVs from bats located in the same or various bat 

caves will recombine to form new SARS-CoVs. It was 

believed that the SARS-CoV direct progenitor originated in 

bats through recombination, then spread to domesticated 

mammals such as civets and other mammals, causing 

civet virus infection through fecal-oral transmission. Before 

infecting people, these virus-carrying civets infected and 

altered market civets in Guangdong. Due to their high rate 

of CoV recombination, bats are a useful reservoir for CoV 

development.9 

Animal-to-Human Transmission 

   The wet animal market in Wuhan, China, where the 

majority of those who caught SARS-CoV-2 were exposed 

to it at some point, is directly responsible for the zoonotic 

genesis of the virus. The primary host or intermediate 

carriers from which the virus may have infected humans 

have been the subject of numerous investigations. Recent 

research shows that SARS-CoV-2 and the bat coronavirus 

have over 95% genetic similarity, suggesting that bats are 

the current strain's most likely hosts.10 In addition to bats, 

a few Viral reservoirs have been found in more animal 

hosts. It is found SARS-CoV-2-linked coronaviruses in 

pangolins, while it believed snakes to be a virus reservoir 

with the capacity to infect people. It was suggested that 

minks might act as SARS-CoV-2 intermediary hosts. It is 

believed that sick animals traded in the wild allowed the 

infection to spread from bats to civets and subsequently to 

people living close by.11 

A series of circumstances that make it simpler for the 

Coronavirus to infect people result in the overspill effect. 

The possibility of animal-to-human transmission is 

influenced by several variables, including the dynamics of 

the illness in the animal host, the degree of viral exposure, 

and the population's vulnerability in humans. Many of these 

elements have been divided into three key stages that 

illustrate how viruses spread. The amount of virus that 

interacts with humans during the first phase of the 

pathogen pressure on human hosts is controlled by virus 

diffusion from animal hosts, and when the virus tries to 

survive, it grows and spreads outside of animal hosts.12 

The likelihood the path of infection, the point of exposure, 

and the amount of the virus are determined in the 
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subsequent phase by human and vector activity. The last 

stage is influenced by genetics, as well as the host's 

physiological and immune system, as well as phase two 

factors impacting the probability and seriousness of 

infection. It is still unknown how SARS-CoV and SARS-

CoV-2 spread from pets similar to humans in terms of dogs 

and cats, although it is challenging to predict the future in 

a rapidly changing environment.13 

Transmission Among Humans 

SARS-CoV-2 is an airborne virus that disperses 

similarly to how the flu and the common cold do. The virus 

is transmitted by feces as well as tiny droplets released into 

the air when coughing or sneezing. Anyone who breathes 

in such droplets or comes into contact with infected 

surfaces may therefore contract the infection. Recent 

research showed the virus's persistence throughout the 

gastrointestinal tract and modified gastrointestinal 

symptoms, reappearance, and transmission via the fecal-

oral route. A live SARS-CoV-2 has already been 

discovered in patient feces in these studies. However, it is 

unclear if consuming food tainted with a virus will result in 

illness or spread it.14 

 It is extended that SARS-CoV-2 can spread through 

unprotected contact with an infected person. Transfer from 

person to person, suggesting persistent pathogen pressure 

that causes infection and sickness. Up until now the 

primary source of infection has been an individual with a 

confirmed diagnosis of SARS-CoV-2; respiratory droplets 

have been the primary method of diffusion, followed by 

aerial droplets and close contact. The virus attaches itself 

to host receptors and initiates infection after fusing with the 

cell membrane.15 

According to studies, the receptor-binding domain 

(RBD) of the virus spikes binds with the Angiotensin-

converting enzyme 2 (ACE2) receptor of the potential host 

cell in the case of SARS-CoV-2 human-to-human 

transmission. The most significant feature is the identical 

RBD sequences found in SARS-CoV-2 and SARS-CoV 

spikes, which suggests that both viruses enter human cells 

via the ACE2 receptor.16 

Structure of coronavirus 

Enormous, spherical viruses with spikes that project 

from their surfaces, coronaviruses are large particles. The 

particles have a diameter of roughly 125 nanometers. The 

SARS-spikes CoV-2 has spikes that are longer and larger 

than the standard CoV-2 spikes, which increases its 

pathogenicity. The viral envelope was composed of a lipid 

bilayer, similar to other membranes, and some structurally 

important proteins, such as membrane (M), envelope (E), 

and spike (S) in a ratio of E:S: M1:20:300. The article has 

around 74 spikes in total. But SARS-CoV-2 also possesses 

another brief protein projection called hemagglutinin 

esterase (HE).17 

     The spikes are divided into two halves and folded 

into homotrimers: S1, which is the spike's head structure, 

comprises RBD that includes the signal peptide, and S2, 

which is the spike's stem and contains heptad repeat 

regions (HR1 and HR2) and a potential fusion peptide (F). 

The endo-domain and transmembrane domain are also 

present. Each of these subunits is activated, which 

encourages their union, which is essential for pathogenesis 

and maintaining the integrity of the envelope. Last but not 

least, folded nucleic acid (positive-sense single-stranded 

RNA genome) makes up the nucleocapsid (N). The 

company is set up like a continuous bead-on-a-string. The 

virus must have each of these structures to defend itself 

when it is outside of host cells.18 

Genome Organization of Coronavirus 

     RNA viruses called coronaviruses have single-

stranded, positive-sense RNA genomes that range in size 

from 26 to 31 kilobases. In terms of shape and genetics, it 

is the largest RNA virus. Its RNA has a 3′ polyadenylated 

tail and a 5′ methylated cap, similar to eukaryotic mRNA. 

Sequencing of the coronavirus genome proceeds from 5′-

leader-UTR to replicate/transcriptase-spike (S), envelope 

(E), membrane (M), nucleocapsid (N), and 3′UTR-poly (A) 

tail in the following order. The first was ORFs 1a and 1b, 

which were found in the first two-thirds of the genome and 

encode the replicase-transcriptase polyprotein (pp1ab), 

which is then self-cleaved to yield 16 nonstructural proteins 

(nsp1-nsp16).19 

The other reading frames encoded the primary 

structural proteins spike, envelope, membrane, and 

nucleocapsid. These reading frames were interspersed 

with others that encoded auxiliary proteins. Although the 

number of accessory proteins fluctuates, each coronavirus 

has a unique set of functions. The 5′UTR started the 

genome, and the 3′UTR concluded it. These two 

untranslated regions have an unusual composition and 

structure. They regulate viral replication, transcription, and 
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packaging in terms of their functional roles. They might be 

involved in controlling intra- and intermolecular 

interactions, particularly those involving RNA-RNA 

interactions and protein binding by viruses and cells.20 

Human receptors of coronavirus 

Since the SARS-CoV-2 coronavirus belongs to the 

Nidovirus order, it can spread to both bats and people. The 

spike shape is complementary to the ACE2 receptors, 

which can be located in a range of organs, including the 

heart, lungs, kidneys, and digestive system. This enables 

successful attachment and makes it simpler for the virus to 

enter the target cells. The S protein domain of the SARS-

CoV-2 receptors, which is closely related to the ACE2 of 

humans and bats, is where this interaction takes place.  

The host cell and viral membrane merge after the entry 

and attachment points. The type II membrane serine 

protease (TMPRSS2) on the surface of the host cell then 

catalyzes the removal of ACE2 and activation of S proteins 

to connect to the receptor resulting in adaptable 

modifications that allow the virus to enter cells.21 Both of 

the virus's proteins are important entrance factors 

(TMPRSS2 and ACE2). The respiratory system's nasal 

epithelial cells, specifically cup/secretory cells, and ciliary 

cells, express ACE2 to the greatest extent. Additionally, the 

implanted SARS-CoV-2 will later release its genetic 

material into the cytoplasm and become nucleoplasmically 

localized. This virus's genetic material would be its mRNA, 

which is ready for protein translation. Around 14 open 

reading frames (ORFs), each encoding a separate 

collection of structural and non-structural proteins that 

support the virus's survival and virulence, have been added 

to the genomic material of this virus. During the 

transformation stage, the genetic components that code for 

non-structural proteins first change to ORF1a and ORF1b 

to produce two fantastic superimposed proteins, pp1a, and 

19 pp1ab, by aiding in the ribosome frameshifting event.22 

Sub-genomic proteins like M, S, and E are then 

converted into structural and accessory proteins, which are 

then segregated in the endoplasmic reticulum and 

relocated to the endoplasmic reticulum-Golgi intermediate 

compartment (ERGIC). Currently, a previously transcribed 

genomic material program will progress to ERGIC and 

enter N protein in nucleocapsid form. In this compartment, 

the nucleocapsid may come into contact with other 

structural proteins to form tiny packed vesicles for 

exocytosis outside the cell.23 

Parameters related to COVID-19 

C-reactive protein (CRP) and COVID-19 

A novel viral disease called COVID-19 lacks a 

treatment. As a result, biomarkers must be analyzed to 

gauge the severity of the disease and the extent of the lung 

lesions. Research into the pathological and physiological 

causes of COVID-19 as well as its diagnostic methods is 

ongoing. Clinical monitoring and efficient treatment 

methods were required to reduce case fatalities. It was also 

necessary to look at other sensitive metrics that could 

signal changes in lung lesion severity.24 Early diagnosis of 

pneumonia can be made using C-reactive protein (CRP) 

levels, significantly increased levels were found in patients 

with severe pneumonia. To guide clinical practice, they 

investigated the relationship between CRP levels, lung 

lesions, and disease severity. Therapy. The C-reactive 

protein is a pentameric protein with a ring-like structure. It 

is a part of serum and blood plasma, and blood levels rise 

in response to inflammation. It is an acute-phase hepatic 

protein produced by the liver. That responds to mediators 

secreted by adipocytes and macrophages, including 

interleukin-6 (IL-6).25 

         C-reactive protein was the first pattern recognition 

receptor (PRR) to be identified (CRP). CRP, which was 

discovered in patients' serum who had acute inflammation, 

reacted with Pneumococcus capsular polysaccharide (C-

polysaccharide). C- reactive protein is bound by the 

phosphocholine that is expressed on the surface of some 

bacteria as well as dead or dying cells (or other microbes). 

Innate immunity uses this to activate the complement 

system, which in turn causes macrophages to phagocyte 

necrotic and apoptotic cells and microorganisms (opsonin-

mediated phagocytosis).26 

An increase in the amount of IL-6 that macrophages 

release and adipocytes. A variety of acute and chronic 

inflammatory conditions, such as bacterial, viral, or fungal 

infections; rheumatoid arthritis and other inflammatory 

diseases; cancer; and tissue damage and necrosis, trigger 

the production of this so-called acute phase protein. In 

reaction to these circumstances, IL-6 and other cytokines 

are generated, which travel via the bloodstream to the liver, 

where they quickly induce a wide variety of acute phase 

proteins, including CRP and fibrinogen. One possible 
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explanation for the substantial elevation in individuals with 

severe COVID-19 is the overproduction of inflammatory 

cytokines is measured by the inflammatory biomarker 

CRP. Although cytokines fight the virus, they can harm lung 

tissue if the process is hyperactive. Tissue damage and 

cytokines like IL-6 cause C-C-reactive proteins to grow. 

Secondary (including bacterial) infections of CRP have 

been found in severe instances.27 

Ferritin and COVID-19 

A crucial element of intracellular iron storage is 

ferritin.36 It protects people against iron shortage and 

overload. Ferritin is a cytosolic protein found in most 

tissues. Serum ferritin is used as a diagnostic tool for iron-

deficiency anemia because it is an indirect measure of the 

total amount of iron stored in the body. During viral 

infections, the blood's ferritin level rises, which may 

indicate that the virus is spreading.28 Numerous metal-

protein interactions create a nanocage with ferritin, a 24-

protein globular protein complex.  Iron is kept in a soluble, 

non-toxic state by ferritin. Apoferritin is ferritin that has not 

been mixed with iron. Research indicates that elevated 

blood ferritin levels during the COVID-19 pandemic 

indicate a higher risk of death. Infection-induced 

inflammation, which results in hyperferritinemia, is 

connected to intensive care unit admission and a high 

death rate. It can be used to identify patients at high risk 

and to target therapeutic interventions to reduce 

inflammation.29 

Antibodies (IgM and IgG) and COVID-19 

Techniques known as immunoassays are used to 

identify and measure antigen-antibody interactions. They 

might offer helpful details about the dynamics of virus 

infections and prior exposures. Conversely, Antibodies 

have increased resistance to degradation than viral RNA, 

and they are also less influenced by travel, storage, and 

selection. Immune defense mechanisms have produced 

antibodies, also known as immunoglobulins, to shield the 

host from external invaders like bacteria and viruses. IgG 

is the most often used antibody in immunoassay methods, 

out of IgA, IgD, IgE, IgG, and IgM.30 

IgM is often created in response to microbial infections 

as the initial line of defense, and IgG is afterward produced 

as long-term immunity and immunological memory. During 

the SARS infection, IgM and IgG have been found in the 

patient's blood after three to six and eight days, 

respectively. Because of this, knowing whether both 

antibodies are present can help pinpoint when an infection 

first occurred. Four to three days after premorbid infection, 

SARS-CoV-2 IgM and IgG antibodies can be found. The 

most popular techniques for SARS-CoV-2 serodiagnosis 

currently utilized in clinical microbiology laboratories are 

antibody detection in acute- and convalescent-phase 

serum samples by indirect immunofluorescence assay and 

enzyme-linked immunosorbent assay (ELISA) using cell 

culture extract. Although IgM antibodies can be created in 

the respiratory tract as soon as viral genetic material, the 

development of immunoglobulin (from 4 days to 10-14 days 

after the onset of symptoms) limits its use in acute phase 

diagnosis.31 

COVID-19 and D-Dimer 

The fibrin degradation product, or FDP, D-dimer, is a 

small protein fragment that is seen in blood after fibrinolysis 

breaks down a blood clot. Its name derives from the fact 

that it is made up of two cross-linked D segments of the 

fibrin protein. A blood test can be used to measure its levels 

and diagnose thrombosis. According to research, 

pulmonary embolisms (PE) and deep vein thrombosis 

(DVT) affect 20.5% and 11.4% of SARS cases, 

respectively. It is unknown how often thrombosis is in 

COVID-19 patients.32 

Additionally, pathologic examination of corpses or 

biopsies disclosed the emergence of blood clots, which 

closely mimicked the signs of coronavirus infections such 

as SARS and MERS. Contrarily, considering traditional 

anticoagulation carefully will be necessary because 

COVID-19 patients possess a greater chance of bleeding. 

As a result, thrombus generation and treatment response 

could be determined using biomarkers capable of detecting 

thrombosis early on. As part of a clinical assessment 

concept to rule out pulmonary embolism, D-dimers were 

already degrading fibrin components, and are currently 

being found to be beneficial, demonstrating their potential 

to be an effective biomarker. The relationship between 

COVID-19 and D-dimer, and also how the concentration 

varies as the illness worsens.33 

Along with thrombosis and pulmonary embolism, D-

dimer may be a sign of a serious viral infection. Serious 

abnormalities might worsen as a result of sepsis and 

coagulation problems caused by a virus. D-dimer levels 

may also be a sign of inflammation due to the possibility 
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that inflammatory cytokines might lead to an imbalance 

between fibrinolysis and coagulation in the alveoli, 

activating the fibrinolysis process and raising D-dimer 

levels.34 A study by individuals with acute COVID-19 had 

greater D-dimer levels than patients with mild COVID-19, it 

was discovered. Because individuals with raised D-dimer 

levels may be more susceptible to severe infections, 

physicians should take particular note of this information 

and closely monitor COVID-19 patients who have elevated 

D-dimer levels. Raised D-dimer levels and 

thrombocytopenia (low platelet count) have also been 

found in harsh COVID-19 patients, indicating that a 

hypercoagulable state might be involved in the illness's 

severity and death.35 

Lactate dehydrogenase (LDH) and COVID-19 

Several variables are now being investigated to see if 

they may be used to predict prognosis in patients with 

COVID-19. One of these crucial measures is LDH, mainly 

because higher LDH levels have historically been linked to 

worse outcomes in individuals with various viral infections. 

There is preliminary evidence that patients with severe 

illness and those without have significantly different levels 

of LDH. In cells from nearly all organ systems, LDH is an 

intracellular enzyme that catalyzes the conversion of 

pyruvate and lactate as well as of NADH and NAD+. When 

an infection is severe, cytokines and the production of LDH 

can cause tissue damage. Since LDH is found in lung 

tissue, patients with severe COVID-19 may anticipate that 

their bodies will release more LDH into the bloodstream as 

a result of the disease. For example, the condition is 

marked by a severe form of interstitial pneumonia that 

frequently leads to acute respiratory distress syndrome.36 

Immune cells and COVID‐19 

      Recent research has demonstrated that cytokine storm 

syndrome and lymphopenia develop often among COVID-

19 patients. These traits might suggest that the immune 

system's alterations influence how a disease develops. 

The total quantity of lymphocytes and neutrophils that 

harbor unchecked early phases of viral replication of the 

disease may change as COVID-19 grows.37 Like other 

viruses, this one triggers the adaptive immune response. A 

significant role in controlling SARS-CoV-2 viral infections. 

While helper T lymphocytes control the overall adaptive 

immune response, natural killer (NK) cells and cytotoxic T 

lymphocytes (CTLs) have the potential to eradicate 

contaminated cells. In the body, antibodies have a 

protective role by limiting infection and preventing 

reinfection. The amount of circulating helper T lymphocytes 

and activated CD8+ T cells is progressively rising during 

the first week. Granzymes A and B, as well as perforin, are 

released by CD8+ T lymphocytes and lead to death in 

virally infected cells.38 

For the prevention of viral infections, CTLs and NK cells 

are essential. According to recent research, Lymphopenia 

affects roughly 85% of COVID-19 critically sick individuals. 

A condition called lymphopenia, often referred to as 

lymphocytopenia, is characterized by an unusually low 

level of lymphocytes in the blood. Those individuals had a 

lower lymphocyte quantity even though T cells had initially 

grown at the start of COVID-19; this has been linked to a 

higher severity of the condition. As a result, those who 

passed away had noticeably lower levels of lymphocytes 

than those who lived.39 

NK cells and CTLs were significantly depleted in 

patients. After their recovery, those patients' NK and CTL 

counts were rebuilt. Additionally, researchers discovered 

that patients with SARS-CoV-2 infection had an adequate 

drop in the total number of CD8+ and CD4+ T cells, 

particularly in patients over 60 and those who required 

critical care. Native CD4+ T lymphocytes were activated 

after being exposed to viral peptide antigens by antigen-

presenting cells, resulting in the production of tumor 

necrosis factor (TNF), interferon (IFN), and IL-2. The 

differentiation of CTLs, which release granzymes and 

perforin to combat infected cells to kill them, is facilitated 

by this mechanism.40 

The syndrome known as T-cell exhaustion is brought 

on by ongoing inflammation and repeated stimulation of T 

cells. Without effective infection control, the functions of 

exhausted cells would be weakened, leading to 

inflammatory conditions getting worse. Furthermore, 

COVID-19 patients have been subjected to harsh settings 

that have harmed CD4+ T cell activity According to new 

data, the neutrophil-to-lymphocyte ratio (NLR) in peripheral 

blood can be utilized as a sign of systemic infection. Recent 

studies have demonstrated that NLR can distinguish 

between the COVID-19 infection types of severe/critical 

and mild/moderate infections, as well as the risk that 

patients with these infections will die. Furthermore, several 

studies have proposed that NLR is a dependable indicator 
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of COVID-19 development and that high NLR is linked to a 

rise death rate. Compared to patients with a moderate 

infection, those with a severe COVID-19 infection showed 

a greater NLR.41 

The Effect of Age and Gender on COVID-19 Infections 

and Mortality 

Since the initial outbreak was discovered in December 

2019, COVID-19 has affected more than 300 nations (in 

China, and Wuhan). For now, there isn't a biomarker for the 

disease. The majority of the risk variables identified, such 

as age, gender, and chronic conditions, were derived from 

standard clinical findings. In COVID-19 patients, men have 

been identified more frequently than women, especially in 

cases when the patient has passed away. In earlier 

research male patients outnumbered instances of females, 

males seemed to be in a critical state of illness or to have 

additional severe sickness. In addition, men die at a rate 

that is 2.4 times higher than that of women.42 

The reason why males have a greater incidence of 

COVID-19 than women is unknown. However, it has 

recently been found that this gender disparity may be 

caused by some issues that indirectly increase the risk of 

infection or mortality in men. Cardiovascular risk factors 

(such as diabetes, hypertension, and heart attacks) and 

high-risk behaviors have an impact on men (social 

exclusion, smoking, drinking, and exposure to specific 

environmental factors). Additionally, hormones associated 

with women's sex can influence how the immune system 

responds.43 Age was one more risk factor for the 

development of COVID-19, with the fifth decade perhaps 

being a crucial decade.  

Additionally, the results demonstrated that getting older 

may pose a danger to dying. In this regard, the majority of 

Chinese data concur that the infection was primarily 

observed in older adults. In 32,583 laboratory-confirmed 

instances of COVID-19 in Wuhan (China), the median age 

of the patients was 56.7 years, and older people had a 

greater likelihood of serious or catastrophic illness. COVID-

19 patients with chronic illnesses were investigated in a 

subsequent Chinese study. They averaged 59.7 years old, 

and 61.5% of them passed away within 28 days.44,45 

C o n c l u s i o n  

The SARS-CoV-2 pandemic, caused by a new 

coronavirus, has affected every country in the world. One 

of the main causes of death is severe respiratory 

syndrome, which is caused by it. The novel SARS-CoV-2 

has been shown to closely resemble existing 

coronaviruses, including SARS and MERS. To assault the 

host cells, SARS-CoV-2 may employ methods that are 

similar to those of these viruses. Many factors influence the 

severity of COVID-19, with immunological dysregulation or 

immune suppression being one of the main causes. The 

body's ability to fight off infections and stay healthy is 

greatly influenced by immunity. Many laboratory variables 

allow for the assessment of the disease's severity and the 

prognosis of the likelihood that it will progress to more 

serious conditions, including disseminated intravascular 

coagulation, acute respiratory distress syndrome, and 

multiple organ failure. High levels of CRP, Ferritin, D-dimer, 

Lactate dehydrogenase (LDH), Antibodies (IgM and IgG), 

and Immune cells (CD8 and CD57) in COVID-19 patients. 
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