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ABSTRACT

Novel Corona virus was first reported in Wuhan, Hubei Province of China, and was then classified as Severe acute
respiratory syndrome corona virus-2 (Sars-CoV-2) by the International Committee on Taxonomy of Viruses.
Elderly patients with comorbitdities were primarily at risk due to the virus, but it is also known to affect the
younger populations. The rapid spread of virus across the globe demonstrated human to human transmission of the
virus through droplets or direct contact. This spread was also made possible by asymptomatic carriers of the virus.
As of January 30, 2020 7,734 cases were reported in China and the virus had spread to 19 other countries,
including-Taiwan, Thailand, Vietnam, Malaysia, Nepal, Sri Lanka, Cambodia, Japan, Singapore, Republic of
Korea, UAE, United States, the Philippines, Canada, India, Australia, Germany, Finland and France. According to
the Indian Council of Medical Research, Hospitals admitting suspected cases of COVID19 should collect nasal and
throat swab samples in one VTM tube and transport them to the nearest testing laboratory in cold chain. Current
coronavirus diagnostic tests include reverse transcription-polymerase chain reaction (RT-PCR), RT-PCR (rRT-
PCR), real-time RT-PCR and reverse transcription loop-mediated isothermal amplification (RT-LAMP). The
inhibition of cellular function and molecular pathways involved in the immune activation by Hydroxychloroquine
(HCQ) and Chloroquine (CQ) enable their use in the treatment of Covid-19. Remdesivir is a recently FDA-
approved drug for the treatment of Covid-19. It acts as a nucleoside analog with significant antiviral activity. As of
July 2, 2020, the World Health Organization (WHO) reported 1,03,57,662 confirmed cases world wide and
05,08,055 deaths have been confirmed.
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INTRODUCTION
Novel Corona virus was first reported in Wuhan, Hubei

across the globe demonstrated human to human
transmission of the virus through droplets or direct

Province of China, and was then classified as Severe
acute respiratory syndrome corona virus-2 (Sars-CoV-2)
by the International Committee on Taxonomy of Viruses.
This virus belongs to the Betacoronavirus lineage, sub
genus Sarbecovirus. The symptoms vary from a fever,
cough, shortness of breath, leukopenia, pneumonia in
both lungs, weakness, diarrhoea, tastlessness. Elderly
patients with comorbitdities were primarily at risk due to
the virus, but it is also known to affect the younger
populations.! The Chinese Center for Disease Control
and Prevention (CCDC) identified this infection as a
novel coronavirus infection o January 7, 2020, the WHO
announced a new name for the epidemic disease as 2019-
new coronavirus disease on February 11.7

Earlier studies revealed a connection between a single
local fish and wild animal market for most cases of
infection, which could be due to possible animal-to
human transmission, however, the rapid spread of virus

contact. This spread was also made possible by
asymptomatic carriers of the virus.®! Presently, three
single strand RNA (ssRNA) beta-coronavirus have been
identified and include: severe respiratory syndrome
(SARS) virus, Middle-East respiratory syndrome
(MERS) virus, and SARS-CoV-2. SAR-CoV-2 was
found to be 96% identical at the whole-genome level to a
bat coronavirus, indicating that bats might be the
intermediate host for the virus.™!

Currently, seven human CoVs (HCoVs) have been
reported and are named as: Human coronavirus NL63
(HCov-NL63) and Human coronavirus 229E (HCov-
229E) belong to the alpha-coronavirus genus. Human
coronavirus OC43 (HCoV-0C43), Human coronavirus
(HCoV-HKU1), SARS-CaV, SARS-CoV-2 and Middle
East respiratory syndrome coronavirus (MERS-CoV),
belong to the beta-coronavirus genus. Mild respiratory
disease in humans is caused by HCoV-229E, HCoV-

www.wijpls.org

78




Mendem et al.

World Journal of Pharmaceutical and Life Science

NL63, HCoV-HKU1 and HCoV-0OC43 strains of
coronavirus.™

The average incubation period of the 8,866 nationwide
cases in China (as of January 26) was found to be at 4.75
days. After January, the average time between the onset
and initial diagnosis in confirmed patients in China was
found to be 4.6 days. Also, it was found that the time
between the onset of severe illness and initial diagnosis
was 8 days. Symptoms of Covid-19 generally include,
fever, fatigue, and dry cough. Atypical symptoms
include expectoration, headache, hemoptysis, nausea,
vomiting, and diarrhoea. Loss of smell and taste
(chemosensory dysfunction) was also found to be closely
associated with the infection and is typically recovered
within 2 to 4 weeks after the first infection. Certain
asymptomatic patients reported symptoms like mild
fatigue, low fever, and were mostly recovered within a
week [

Coronavirus can be spread by sneezing, cough droplets
and physical contact with the infected. The virus is
reported to infect a person at a distance of about 6 ft
radius and can survive for about 2 hours to a few days in
the cough/sneeze droplets on the surface or the ground.
Infection is spread rapidly when a healthy person comes
in contact by touching these surfaces or objects.!”

EPIDEMIOLOGY

The first 4 cases of COVID-19 were reported on 29
December, 2019, in the Wuhan city, Hubei Province,
China.®®! In between December 18, 2019 and December
28, 2019 five patients were hospitalized with the
complaint of respiratory distress syndrome. One of these
five patients succumbed to death, and this was the first
reported death due to COVID-19.°! By January 22, 2020,
there were a total of 571 cases of COVID-19 reported in

Table 1. Epidemiological indicators of COVID-19.

25 provinces of China.*? As of January 30, 2020 7,734
cases were reported in China and the virus had spread to
19 other countries, including-Taiwan, Thailand,
Vietnam, Malaysia, Nepal, Sri Lanka, Cambodia, Japan,
Singapore, Republic of Korea, UAE, United States, the
Philippines, Canada, India, Australia, Germany, Finland
and France. A total of 90 cases had been reported in
these countries.™!

By February 27, 2020 82,623 cases were confirmed
globally and 2858 deaths were reported. According to 6"
version of guidance for diagnosis and treatment for
COVID-19 by National Health Commission of China
human to human transmission was the major means of
transmission of the virus. They concluded that the virus
was transmitted through respiratory aspirates, droplets,
feces, and aerosols transmission.'? A Research on early
transmission dynamics of the virus recorded Median age
of patients up to 59 years, starting from 15 years of age
to 89 years, the majority (59 per cent) were male. Most
of the adult patients were between 35 and 55 years of
age.*M] various studies of COVID-19 have calculated
the frequency of basic replication (Ro) to be between 2.6
and 4.71. The total incubation time of COVID-19 was
calculated to be 4.8 £ 2.6, ranging from 2 to 11 days and
5.2 days (95% confidence interval, 4.1 to 7). (These
indicators have been briefly illustrated in Table.1). The
latest guidelines from the Chinese health authorities
suggested an average incubation time of 7 days, varying
from 2 to 14 days.*™ During the time of preparation of
this manuscript, as of July 2, 2020 the World Health
Organization (WHO) reported 1,03,57,662 confirmed
cases world wide and 05,08,055 deaths have been
confirmed. We can observe that within a span of 4
months the number of confirmed cases has increased by
125 times and has reached over 20 countries.™®

Indicators Description

Age

Cases range between 35 and 55 years of age.
Median age of patients was up to 59 years.

Sex of the patients

Majority of the patients were male compared to females

Incubation time

days.

The total incubation time of COVID-19 was calculated to be 4.8 +
2.6, ranging from 2 to 11 days and 5.2 days (95% confidence interval,
4.1to 7). Average incubation time of 7 days, varying from 2 to 14

Reproduction and replication
rate (Ry)

Between 2.6 and 4.71.

DIAGNOSIS

Rapid and precise identification of COVID-19 is
important for monitoring of an outbreak in a Nation.
Using a random-access approach, diagnosis can be done
more easily than with batch-wise testing.'”? The SARS-
CoV-2 positive-sense, the single-stranded RNA genome
is 30 kb in size and codes 9,860 amino acids.*®
According to the Indian Council of Medical Research,
Hospitals admitting suspected cases of COVID19 should

collect nasal and throat swab samples in one VTM tube
and transport them to the nearest testing laboratory in
cold chain.

Current coronavirus diagnostic tests include reverse
transcription-polymerase chain reaction (RT-PCR), RT-
PCR (rRT-PCR), real-time RT-PCR and reverse
transcription loop-mediated isothermal amplification
(RT-LAMP). RT-LAMP has equal sensitivity to rRT-
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PCR, is highly sensitive, and used for MERS-CoV
detection. Three new RT-PCR assays targeting RNA-
dependent polymerase (RdRp)/Hel, spike (S), and
nucleocapsid (N) genes of SAR-CoV-2 were
developed."® The COVID-19-RdRp / Hel assay was
highly sensitive and accurate for detection of SARS-
CoV-2 RNA in vitro and in COVID-19 patient
specimens among the three novel assays.'® Real-time
RT-PCR is widely used in diagnostic virology.”” Shortly
after the onset of symptoms, positive SARS-CoV-2 RT-
PCR level was observed, with a slowly decreasing trend
thereafter.[*!]

The Hologic Panther Fusion (PF) method allows for
rapid, fully automated processing of diagnostic
specimens including removal of RNA, amplification of
target sequences, and detection of PCR amplicons in
around 3.5 hours in real-time.!*”

Serological tests are currently being established for
widespread use. But it presents with the following
challenges: firstly, assessing the sensitivity and
specificity of tests, especially during the acute infection
phase; secondly, ensuring the test does not detect cross-
reactivity with other viral pathogens resulting in false-
positive  results; third, understanding antibody
kinetics.?

Viral RNA detection from oral swabs used for diagnosis
of Covid-19 is not ideal. The virus can occur in patients'
anal swabs or blood when the detection of oral swabs is
negative. In later stages of infection, the intestinal
infection was observed in patients infected with SARS-
CoV and MERS-CoV.#

The present laboratory test is time-consuming, and the
diagnosis is hindered by a shortage of consumer Kits. For
the negative RT-PCR reports, COVID-19 infection
should be tested with standard chest computerized
tomography (CT) for patients with symptoms like fever,
sore throat, fatigue, coughing or dyspnea.l*

PREVENTION

Preventive approaches focus on patient isolation and
careful management of the virus, including adequate
steps to be taken during the diagnosis and clinical
treatment of an infected patient. Physical contact and
airborne precautions should be followed during specimen
processing, and the induction of sputum should be
avoided.

The WHO and other organizations have issued the

following general recommendations.

e Avoid close contact with subjects suffering from
acute respiratory infections.

e Wash your hands frequently, especially after contact
with infected people or their environment.

e Avoid unprotected contact with farm or wild
animals.

e People with symptoms of acute airway infection
should keep their distance, cover coughs or sneezes
with disposable tissues or clothes and wash their
hands.

e Strengthen, in particular, in emergency medicine

departments, the application of strict hygiene
measures for the prevention and control of
infections.

e Individuals that are immunocompromised should
avoid public gatherings.

Health care staff who tend to infected individuals should
safety measures that include EPPs such as N95 or FFP3
masks, eye protection, gowns, and gloves that avoid
virus transmission.

TREATMENT

The inhibition of cellular function and molecular
pathways involved in the immune activation by
Hydroxychloroguine (HCQ) and Chloroquine (CQ)
enable their use in the treatment of Covid-19.
Chloroquine analogues are weak diprotic bases that can
penetrate the cell and concentrate in endosomes and
lysosomes, leading to elevated intra-vesicular pH which
results in the prevention of endosome trafficking and
eventually prevents the viral fusion into the cell. The
drugs are also observed to interfere with the
glycosylation of the ACE-2 receptor, which prevents
SARS-CoV-2 receptor binding, thereby preventing the
infection. A dose of 400mg of HCQ, given twice daily
for 1 day, followed by 200 m? twice a day for 4 days is
recommended for treatment.

Remdesivir is a recently FDA-approved drug for the
treatment of Covid-19. It acts as a nucleoside analog
with significant antiviral activity. As an inhibitor of
RNA-dependent polymerase RNA (RdRp), it can inhibit
multiple coronavirus replication in respiratory epithelial
cells. In a rhesus monkey infected with MERS-CoV,
treatment with Remdesivir 24 hours before an infection
can fully prevent symptoms, strongly inhibit viral
replications in the respiratory tract and prevent
pulmonary lesions from developing. The administration
of Remdesivir 12 hours after infection offers direct
clinical benefits, reducing clinical symptoms, replication
of the lung virus, and lesions of the lungs. Recent cases
of Remdesivir have been effective in treating COVID-
19. The New England Journal of Medicine published the
entire course of the first patient's recovery in the USA.[*!
A study by Jienchi Dorward et al concluded insufficient
evidence for the clinical use of Lopinavir/Ritonavir.!?”
Favipiravir (FPV) is a prodrug and a novel RNA-
dependent RNA polymerase (RdRp) inhibitor, proved to
be effective in the treatment of influenza and Ebola
virus. A study by Wang et al proved a reduction in SAR-
CoV-2 infection by treatment with FPV and Remdesivir.
Overall, the studies on the role of antivirals in the
treatment of Covid-19 are not conclusive.”® Recently,
the ICMR has approved for the emergency public use of
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Lopinavir-Ritonavir  combination in patient with

moderate to severe degrees of the infection.!

For more than a century, Convalescent plasma therapy
(CP), a traditional adaptive immunotherapy, has been
applied to the prevention and treatment of many
infectious diseases. During the past two decades, CP
therapy has been successfully used with acceptable
effectiveness and protection in the treatment of the
SARS, MERS, and 2009 HIN1 pandemic. A useful
donor source of CP may be patients who have recovered
from COVID-19 with a high neutralizing antibody titer.
Studies have shown the safety, accessibility, and
betterment in Covid-19 patients due to CP therapy.
Patients receiving CP exhibited a rapid increase of
lymphocyte count and a decrease of C- reactive protein
(CRP), with the absorption of lung lesions on CT.
Plasma therapy has no serious adverse reactions, with the
only risk being the transmission of a potential
pathogen.”!

CONCLUSION

This study gives a brief picture of the current scenario of
the COVID-19 outbreak, exploring origin, epidemiology,
diagnosis and treatment of novel corona virus.
Conclusions can be drawn from the rate of spread of the
virus in a span of over 7 months, considering it a Public
health emergency. Since, a specific treatment is yet to be
formulated, we recommend the scholarly community
around the world to invest more amount of work and
research in order to provide a reliable ways and methods
to mange this public health emergency and minimize its
impact.
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