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Abstract

In December 2019, the outbreak of COVID-19 started which was originally believed to be pneumonia. Later on, after
studies of vaccination and sign, symptoms revealed it to be a SAR-CoV (severe acute respiratory syndrome coronavirus
2), results in infection of the lower respiratory areas that centrals to risky breath shortness and even death. This
pandemic not only brought massive human lives but also economic as well as societal loss, rising death numbers in
millions, 21st century’s deadliest viral disease till now. The world economic forum supported and appreciated each step
for the treatment of COVID 19. Leading supporters to work immensely for the vaccine’s formulation. Though, being an
RNA virus, it deploys its genetics speedily and makes it hard almost impossible for the next mutated strain to be targeted
by the same vaccine. Structurally it is like crown with spikes on it, that gets attached to the host cell. COVID-19 identified
in the year 2019 but documented in February 2020, by the World Health Organization.
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1. Introduction

COVID-19 is the sixth pandemic to affect humans worldwide after the influenza epidemic of 1918. The severe acute
respiratory syndrome corona virus 2 (SARSCoV2) is the cause of the coronavirus illness, a highly contagious and
pathogenic viral infection that has had a devastating effect on people and resulted in a sizable loss of life on a global
scale. SARS-CoV2 and severe acute respiratory syndrome are phylogenetically related, according to genomic study [1].

It is believed that SAR-CoV-2 developed from an animal coronavirus through spillover and then acquired the ability to
spread from person to person. These characteristics are mostly due to the coronavirus's high contagiousness, rapid
transmission, and ongoing evolution within the human population [2]. Therefore, it's possible that the virus infected
humans and then changed to acquire the characteristics that made it possible for it to spread so quickly as it infected
more people [3].

Using phylogenetic research, the worldwide Council on Taxonomy of Viruses gave the corona virus the formal name
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The term "coronavirus" comes from the recognizable
spikes with rounded tips that adorn their surface and give them a corona-like look. Positive-sense single-stranded RNA
is the nucleic acid material found in coronaviruses, which are very small (65-125 nm in diameter). Between 26 to 32
kbs in length, enveloping spherical particles [4]. Alpha (a), beta (b), gamma (c), and delta (d) coronaviruses are the four
subgroups of the coronavirus family [5].

2. Origin and spread

The capital city of Hubei province, Wuhan, China, was where the infectious illness that causes severe acute respiratory
syndrome (SARS) was found and diagnosed [7]. In December 2019, the sickness begins to spread from China. Many
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persons in Wuhan City suffered from acute pneumonia for unidentified reasons. WHO received a notification of the
pandemic from China on December 31, 2019. The virus was identified as a coronavirus when its genome sequence was
compared to that of the bat. Due to the positive COVID test results from seafood, Huanan Seafood businesses were forced
to close on January 1st, 2020. Samples were taken from the items on the market and the animals that had COVID-19
good results. The first fatality instance was noted on January 11 due to the influx of people on New Year's Day. A
pandemic is now more likely because of the crowded population and the contagious nature of the sickness. As soon as
the epidemic started, lockdown and restriction measures were implemented. Nonetheless, the virus spread from Wuhan
to neighboring cities in the province of Hubei. On January 23, the virus crossed the border, and cases were quickly found
in Japan, South Korea, and Thailand. 96,000 instances were reported on March 3, 2020. 80,000 of which are Chinese.
The number of instances sharply increased in other countries, such as South Korea, Italy, and Iran. In comparison to
other countries, China now has the fewest cases. The epidemic is virtually under control as of right now [8]. On January
7, the culprit virus was identified, and on January 12, its genome was made public. As a result, the severe acute
respiratory disease that eventually became known as COVID-19 was caused by a novel virus [6]. A beta-coronavirus is
what it is. Currently, there are around six human-susceptible virus CoVs. Four of them often produce mild respiratory
symptoms similar to the common cold and have minimal pathogenicity. The other two, MERS-CoV and SARS-CoV, cause
respiratory illnesses that are exceedingly dangerous and can even be fatal. Interestingly, 96.2% of the genomic
sequences of SARS-CoV-2 and bat CoVRsTG13 are similar. Although it resembles SARS-CoV by 79.5 According to the
genome sequences, it is possible to conclude that the bat is serving as the founding host for the virus [7].

2.1. Clinical features and characteristics

COVID-19 an acute respiratory infectious disease spreads through respiratory tract, by droplets or respiratory
secretions. SARS-CoV-2 was discovered from the fecal swabs of a critically ill patient with pneumonia at Sun Yat-sen
University's Fifth Affiliated Hospital in Guangdong, China, on February 10, 2020. Similarly, the presence of SARS-CoV-2
in fecal swabs and blood, indicates the possibility of different route transmission [9]. 5 days are the median time from
symptoms and signs to the well-developed phase of pneumonia [10]. According to the current epidemiological study,
the incubation period is 1-14 days, with 3-7 days being the most common. The disease become lethal during their last
period [10]. The clinical feature of 2019-nCoV is most likely to SARS-CoV and the symptoms of these include headache,
dizziness, abdominal pain, diarrhea, nausea, and vomiting. Fever, dry cough, myalgia, and exhaustion were among the
symptoms reported in the first 425 confirmed cases in Wuhan. In 75% of instances, both patients develop pneumonia.
COVID-19, Nineteen people with upper respiratory tract symptoms—such as sore throats, sneezing, or rhinorrhea—are
less common than those with lower respiratory tracts. Meaning that virus is happy in the lower respiratory tract. Both
pregnant and non-pregnant have same characteristics. COVID-19 patients can start severe problems like hypoxemia,
acute ARDS, Arrythmia, shock, acute cardiac injury, and acute kidney injury [9]. The severity rate varies from place to
place. Like in Wuhan the cases were severe and fatal than those which are found in Hubei province [11].

The data released by Chinese National Reporting System showcasing COVID-19 patient age and sex, that the median age
of verified cases were 51 years of which 77.8% were at the age of 30-69, in which the percentage of male patients were
51.1% [12].

3. Diagnosis of COVID-19

Governments imposed restrictions on social interaction after the COVID-19 outbreak in late 2019 in an effort to stop
the infection's rapid spread. Also, scientists were driven to create extremely dependable and efficient diagnostic
processes for the accurate identification of COVID-19 and to distinguish it from seasonal flu, which might impact the
appropriate therapeutic approach to treat an infected patient [13]. To meet the aforementioned conditions, three
different types of testing have been developed: molecular RT-PCR swab tests, rapid antigen or antibody tests, and
serological tests. In the early stages of the pandemic, before serological and genetic methods for detection were
available, clinical examinations and radiological imaging techniques were crucial [14].

3.1. Various diagnostic procedures

3.1.1. RT-PCR molecular test

The most effective and reliable method for diagnosing COVID-19. For the purpose of differentiating between COVID-19
and other disorders such as seasonal flu, etc., different primers and probes specific for various areas of the COVID-19
genome, such as RARP coding genes, N- genes and S-genes, are utilized. Three primer pairs have also received CDC
approval, two of which lie in the N gene area and one in the RdRP gene region [15]. COVID-19 is positive-stranded RNA
virus with a 29,903 bp in length total genome.
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In order to make a diagnosis, a sample from the BALF is required, but it may also be obtained from other respiratory
sources, such as nasopharyngeal and oropharyngeal swabs, which have a significant viral load to allow for viral RNA
extraction and amplification [16]. The RNA is extracted using WHO-approved kits and lysing analytes following sample
collection from nasopharyngeal swabs or BALF. RdRP is then cast-off to convert RNA to cDNA. Following cDNA
synthesis, several targeted areas are amplified, and TagMan probes are utilised to identify these amplified regions.
While the TagMan probes are primarily utilised for qualitative analysis, the fluorescent signals they produce are
proportionate to the amplified product [17]. Even though the RT-PCR method has the highest level of accuracy, it has
some drawbacks, including low sensitivity to improperly obtained samples, interference from inhibitors present in
samples or added during handling, and sensitivity to pre-analytical and analytical bias during collection, storage, and
handling [18]. These are the limitations which results in false-negative/positive diagnosis.

The test should be repeated with two distinct samples acquired from different sources or from the same source with a
time delay in order to get over these limitations, according to the guidelines provided by the WHO. Also, the WHO has
provided guidelines on the 2 to 3 viral genes, human control genes to be evaluated, and particular positive and negative
controls that demonstrate how contaminations and handling inhibitors might alter the accuracy of test findings [19].

3.1.2. Rapid antigen and antibody test

It is used to deal with COVID-19 infection waves that repeat often and quickly diagnose in the most crowded areas like
factoris and schools, etc. Salieva, blood samples, and respiratory track lining swabs are used in this test to look for viral
antigens and anti-SARS-CoV-2 antibodies [20].

These both tests work on the principle of lateral flow immunoassay (LFIA). The sample and buffer are put into strip's
sample well for fast antigen test. By means of capillary action, the sample carrying viral antigen (nucleocapsid or spike
proteins) travels in the direction of conjugated pad. Anti-SARS-CoV-2 antigen conjugated antibodies as well as
conjugated control rapid antibodies are included in conjugated pads. Anti-SARS-CoV-2 antibodies travel toward the test
line after binding with viral antigen. The conjugated antibody and viral antigen combination attaches to immobilised
antibodies specific for the viral antigen at the test line. This whole complex at the test line produces a colorimetric
reaction which indicates the positivity of test. The conjugated control rapid antibodies moves further along with buffer
and complex with anti-control rapid antibodies giving rise to colorimetric reaction shows that strip is correct [21].

In rapid antibody test, the sample well is used to load blood sample along with buffer. The sample containing human
antibodies IgG, IgM and IgA moves towards the conjugated pad. Conjugated pad contains the gold tagged viral antigens
and control rabbit antibodies. The human antibodies attaches with viral antigen and moves towards the test line where
antigen-antibody complex bounds with the anti-human IgA,IgM and IgG antibodies giving rise to colorimetric reaction
,confirms the diagnosis of COVID-19 infection. The control rabbit antibodies moves further and complex with anti-
control rabbit antibodies shows that the strip is working rightly [22].

Plus it gives evidence about the stages of infection if no infection control line is stained, in case resent infection, IgG and
IgM bands gets stained, and in case of ongoing infection only IgG band get stained along with control line. Despite its
advantages it has certain limitations, it has low sensitivity and specificity of 56.2% and 99.5% respectively [23]. It is not
possible to predict about the ongoing infection or the infection has ended because the antibodies can persist for long
time in body and It is also impossible to diagnose recent infection because IgM and IgG antibodies are generated in third
week of infection [24].

e Immunoenzymatic serological test: Indirect enzyme-linked immunosorbent assay is often the basis of
immunoenzymatic serological tests used to diagnose COVID-19 infection (ELISA). Sandwich and indirect ELISA
testing can both be used to diagnose COVID-19. It is primarily based on a microwell plate-based
chemiluminescent assay for the detection of human immunoglobulins, viral peptides, and antigens via their
attachment to proteins and immunoglobulins that may be detected [25].

e ELISA indirect test: 96-well commercial tests for ELISA are available. The COVID-19 infection is diagnosed by
indirect ELISA. The viral antigen in the micro-well is immobilised. To each well, the first blood sample is
inserted. IgG, IgM, and IgA, anti-SARS-CoV-2 antibodies, hybridise with the viral antigen in the blood. To get rid
of the blood and unattached antibodies, the well is now cleansed. Anti-IgG, anti-IgA, and anti-IgM
radiolabeled/fluorescent tagged anti-human antibodies are added following a series of washes. These anti-
human antibodies form complexes with SARC-CoV-2 and antigen hybrids. This complex generates observable
signals that support a patient's infection. At present ELISA indirect test is used for the detection of IgM and IgG
antibodies produced against COVID-19 [26]. The antigen is sandwiched between the antibodies in the ELISA
sandwich technique. Initially, a 96-well tray containing immobilised antibodies specific for the antigen is filled
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with the patient's serum, which contains viral antigens such spike proteins. Anti-SARC-CoV-2 antibodies and
the viral antigen combine to form a hybrid. Conjugated antibodies that are likewise specific for viral antigen are
now added after a number of washings. The hybrid viral antigen and anti-SARS-CoV-2 antibodies then form a
compound with the conjugated antibodies, producing visible findings that confirm the presence or absence of
infection in a sample. The primary use of ELISA sandwich is COVID-19 diagnostic [27]. The infectious status of
the patient cannot be detected by ELISA. Even if a person is diagnosed positive with ELISA, RT-PCR based
molecular test is necessary for confirmation.

e Imaging methods utilised to diagnose COVID-19: The only way to identify the illness at first, before
molecular and serological lab techniques were created, was to use several imaging techniques that revealed
alterations in the respiratory track. The identification of COVID-19 uses a variety of imaging modalities,
including lung ultrasonography, CXR, and CT scanning.

e These imaging methods were also used to diagnose people without symptoms in cases when molecular and
serological testing came up negative.

e CT scan: It can be used to check for GGO, consolidation, the quantity of lung lobes with GGO and consolidative
opacities, and the severity of pleural alterations including pleural effusion and thickness, among other things
[28]. SARC-CoV-2 pneumonia was distinguished from other viral and bacterial pneumonias using chest
computed tomography (CT). Contrary to non-COVID-19 pneumonia, which exhibited patchy and density-
increasing shadows, numerous mottling, multiple GGO, and sub-segmental regions of consolidation were
frequently detected in COVID-19 patients [29].

¢ A non-invasive, radiation-free imaging method: It is lung ultrasonography. As it is portable, it may be used
in emergency rooms at the bedside of suspected patients. Individuals with COVID-19 infection have thick,
confluent, and atypical vertical artefacts as well as uneven pleural lines and tiny sub-pleural consolidations
[30]. Also, because it is a non-invasive and radiation-free process, it is essential to utilise it for screening
pregnant women because it lowers the risk of miscarriage.

e Chest X-rays: These are readily available at virtually all medical facilities; they were the cheapest and most
popular diagnostic method during the early stages of COVID-19. Patients with moderate to severe symptoms
and interstitial opacities, alveolar opacities, etc. were treated with it [31]. Despite its cheap cast, widespread
accessibility, and ease of use, it has limited sensitivity, the radiological images it produces are blurry, and it
exposes users to a lot of radiation. As a result, the CT scan was often employed for diagnosis.

4. Treatment

There was little information available about COVID-19 and its therapies in the early stages of the epidemic. There is
currently no permission for the use of antivirals or other drugs to treat COVID-19. Yet since the pandemic spread so
quickly, it was possible to treat COVID-19 using already-approved medications that have been shown to be effective
against HIV, MERS, and SARS. After then, the tireless work of clinical researchers has led to a greater knowledge of
COVID-19 as well as the rapid development of treatments. Remdesivir, a broad-spectrum antiviral medication, has
demonstrated antiviral activity against SARS-Cov-2. According to one research, it was FDA-approved for clinical usage
in people who had just been hospitalised [32]. Molnupiravir, a broad-spectrum, instantly acting oral antiviral drug, was
first developed as a possible treatment for influenza. Molnupiravir was administered early to at-risk adults who were
unvaccinated and had mild-to-moderate laboratory-confirmed COVID-19 in order to reduce their risk of hospitalization
or death. An FDA-approved combination medication for HIV therapy, lopinavir and ritonavir, was proposed as an
antiviral treatment for COVID-19 in the early phases of the pandemic. One study claims that ritonavir is used as a booster
for lopinavir, a protease inhibitor, which is used to treat HIV. In vitro experiments using the demonstrated anti-
coronavirus activities [33]. For the treatment of COVID-19, the most often prescribed dosage of lopinavir/ritonavir was
400 mg/100 mg twice daily for up to 14 days. According to several research, lopinavir/ritonavir side effects might cause
nausea, diarrhoea, and gastrointestinal discomfort [34]. Initially during the pandemic, chloroquine and
hydroxychloroquine were suggested as antiviral therapies for covid-19 [32]. By preventing host receptor glycosylation,
proteolytic processing, and endosomal acidification, they seem to prevent viral entrance into cells. With a half-maximal
effective dose (EC50) in the low micromolar range, chloroquine suppresses SARS-CoV-2 in vitro. After 24 hours of
development, hydroxychloroquine exhibits in vitro action with a lower EC50 for SARS-CoV-2 than chloroquine [34].

5. Prevention

Due to some nonspecific characters of disease I.e. infection occur before the appearance of symptoms in its incubation
period, some people may have the disease and don’t show symptoms and therefore can transfer the disease to the Even
after the afflicted individual has recovered clinically, the illness might still be mistakenly transferred to a healthy person
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because they don't have any symptoms. These are some reasons which make the prevention a little difficult [35].
However, in order to avoid COVID-19, several preventative measures should be implemented.

e Isolation: The suspected and confirmed patients should be kept in isolation ward, isolation ward should be
provided with all the basic facilities such as a private bathroom. It is important that all the necessities of the
patient should be present in isolation area or isolation ward. The confirmed patients can be kept in same
isolation room with 4 feet or 6 feet bed spacing [36]. The patients with mild illness can be isolated at home
providing the proper ventilation and good sun light in order to destroy the virus [35]. Family should avoid visit
to the patient’s room and can do electronic communication with the patient as prevention.

e Use of mask: Masks should be worn by the patient, their family, and medical staff in order to avoid the illness.
Two different kinds of masks are used as disease prevention gear.

e MEDICAL /SURGICAL FACE MASK: It is estimated that this mask reduces the risk of disease transmission
about 80%.

e FILTERING FACEPIECE RESPIRATORS: This kind of mask achieves filtering by the use of polyethylene
microfiber and the electrostatic charge phenomena. For instance, N95 or FFP2 are high-performance filtering
masks.

¢ Disinfection of isolation wards: The isolation ward should be disinfected. The floor, walls, and other surfaces
must be cleared of any visible or bigger contaminants first.They should then be sprayed or mopped with a
disinfectant containing 1000g/1 chlorine. Three times a day, for thirty minutes, the disinfection process should
be performed.

e Air disinfection: Plasma air sterilisers should be used for air disinfection. If plasma air sterilisers are not
present ultraviolet lamps can be used for one hour to achieve air disinfection in the areas with human activity.
This process should be reformed at least three times a day.

e HOSPITAL PRACTICE PROTOCOLS: When working with COVID-19 patients, healthcare workers should
adhere to the following protocol.

Put on specialized work attire and footwear, wash your hands thoroughly, and wear a disposable surgical hat. Put on
protective mask l.e. N95; Wear inner disposable latex gloves; Put on Google and protective clothing; Wear outer disposal
latex gloves; Donning completed to deal with covid-19 patients [36].

6. Prevention measures at community level

e Avoid crowded areas: People should avoid crowded area such as parks, shopping mall wedding halls and
other social gatherings.

o Six feet: In marketplaces, shops, and other places, people should keep a maximum of six feet between one
another. They should practice cough hygiene, which is to cough in tissue or sleeves rather than in their hands.
Hand hygiene: Individuals should wash their hands every 15 to 20 minutes. Additionally, hand sanitizer use
must to be promoted.

o Travel restrictions: China was subject to travel restrictions at the beginning of the epidemic.

People who were returning from China were first checked for the symptoms and tested of Covid-19. They were
quarantined for 2 weeks even if they don’t show any symptoms. Due to the rapid spread of Covid-19 the travel
restrictions have been extended to many other countries where ratio of disease is high [37].

7. Conclusion

The coronavirus epidemic is the deadliest in recent history. The extensive and strong measures taken for the
identification of the SAR-CoV 2 mutation that caused the COVID-19 pandemic were a significant development. The signs
and symptoms of shortness of breath and low oxygen made it easy to identify an illness other than pneumonia. The
scientific and research community's diagnostic stages were exhausting and difficult, resulting in therapy and vaccine,
as well as boosters that are still used to improve immunity. After all of the safety procedures and precautions of utilizing
sanitizers, distance speaking, masks, and a few others, the most important of all is that there is nearly little risk of
becoming infected. Keep safe and stay healthy.
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