See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/341654297

Covid-19: A Silent Killer

Article in International Journal of Current Microbiology and Applied Sciences - May 2020

DOI: 10.20546/ijcmas.2020.905.310

CITATIONS
0

4 authors:

Nikita Birhman
Sharda University

1 PUBLICATION 0 CITATIONS

SEE PROFILE

Shipra Tomar
Sharda University

1 PUBLICATION 0 CITATIONS

SEE PROFILE

All content following this page was uploaded by Mithilesh Kumar Singh on 14 June 2020.

The user has requested enhancement of the downloaded file.

READS
69

Mithilesh Kumar Singh
Noida International Institute of Medical Sciences

5 PUBLICATIONS 0 CITATIONS

SEE PROFILE

= Shrutika Pundir

@ Sharda University

1 PUBLICATION 0 CITATIONS

SEE PROFILE

ResearchGate


https://www.researchgate.net/publication/341654297_Covid-19_A_Silent_Killer?enrichId=rgreq-10f99ce2b306198a8efe694c6f22e6bf-XXX&enrichSource=Y292ZXJQYWdlOzM0MTY1NDI5NztBUzo5MDI0NDU3MDIwNzg0NjRAMTU5MjE3MTIzMDg0OQ%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/341654297_Covid-19_A_Silent_Killer?enrichId=rgreq-10f99ce2b306198a8efe694c6f22e6bf-XXX&enrichSource=Y292ZXJQYWdlOzM0MTY1NDI5NztBUzo5MDI0NDU3MDIwNzg0NjRAMTU5MjE3MTIzMDg0OQ%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-10f99ce2b306198a8efe694c6f22e6bf-XXX&enrichSource=Y292ZXJQYWdlOzM0MTY1NDI5NztBUzo5MDI0NDU3MDIwNzg0NjRAMTU5MjE3MTIzMDg0OQ%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nikita_Birhman2?enrichId=rgreq-10f99ce2b306198a8efe694c6f22e6bf-XXX&enrichSource=Y292ZXJQYWdlOzM0MTY1NDI5NztBUzo5MDI0NDU3MDIwNzg0NjRAMTU5MjE3MTIzMDg0OQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nikita_Birhman2?enrichId=rgreq-10f99ce2b306198a8efe694c6f22e6bf-XXX&enrichSource=Y292ZXJQYWdlOzM0MTY1NDI5NztBUzo5MDI0NDU3MDIwNzg0NjRAMTU5MjE3MTIzMDg0OQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Sharda_University?enrichId=rgreq-10f99ce2b306198a8efe694c6f22e6bf-XXX&enrichSource=Y292ZXJQYWdlOzM0MTY1NDI5NztBUzo5MDI0NDU3MDIwNzg0NjRAMTU5MjE3MTIzMDg0OQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nikita_Birhman2?enrichId=rgreq-10f99ce2b306198a8efe694c6f22e6bf-XXX&enrichSource=Y292ZXJQYWdlOzM0MTY1NDI5NztBUzo5MDI0NDU3MDIwNzg0NjRAMTU5MjE3MTIzMDg0OQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mithilesh_Singh21?enrichId=rgreq-10f99ce2b306198a8efe694c6f22e6bf-XXX&enrichSource=Y292ZXJQYWdlOzM0MTY1NDI5NztBUzo5MDI0NDU3MDIwNzg0NjRAMTU5MjE3MTIzMDg0OQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mithilesh_Singh21?enrichId=rgreq-10f99ce2b306198a8efe694c6f22e6bf-XXX&enrichSource=Y292ZXJQYWdlOzM0MTY1NDI5NztBUzo5MDI0NDU3MDIwNzg0NjRAMTU5MjE3MTIzMDg0OQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mithilesh_Singh21?enrichId=rgreq-10f99ce2b306198a8efe694c6f22e6bf-XXX&enrichSource=Y292ZXJQYWdlOzM0MTY1NDI5NztBUzo5MDI0NDU3MDIwNzg0NjRAMTU5MjE3MTIzMDg0OQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Shipra_Tomar?enrichId=rgreq-10f99ce2b306198a8efe694c6f22e6bf-XXX&enrichSource=Y292ZXJQYWdlOzM0MTY1NDI5NztBUzo5MDI0NDU3MDIwNzg0NjRAMTU5MjE3MTIzMDg0OQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Shipra_Tomar?enrichId=rgreq-10f99ce2b306198a8efe694c6f22e6bf-XXX&enrichSource=Y292ZXJQYWdlOzM0MTY1NDI5NztBUzo5MDI0NDU3MDIwNzg0NjRAMTU5MjE3MTIzMDg0OQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Sharda_University?enrichId=rgreq-10f99ce2b306198a8efe694c6f22e6bf-XXX&enrichSource=Y292ZXJQYWdlOzM0MTY1NDI5NztBUzo5MDI0NDU3MDIwNzg0NjRAMTU5MjE3MTIzMDg0OQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Shipra_Tomar?enrichId=rgreq-10f99ce2b306198a8efe694c6f22e6bf-XXX&enrichSource=Y292ZXJQYWdlOzM0MTY1NDI5NztBUzo5MDI0NDU3MDIwNzg0NjRAMTU5MjE3MTIzMDg0OQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Shrutika_Pundir?enrichId=rgreq-10f99ce2b306198a8efe694c6f22e6bf-XXX&enrichSource=Y292ZXJQYWdlOzM0MTY1NDI5NztBUzo5MDI0NDU3MDIwNzg0NjRAMTU5MjE3MTIzMDg0OQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Shrutika_Pundir?enrichId=rgreq-10f99ce2b306198a8efe694c6f22e6bf-XXX&enrichSource=Y292ZXJQYWdlOzM0MTY1NDI5NztBUzo5MDI0NDU3MDIwNzg0NjRAMTU5MjE3MTIzMDg0OQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Sharda_University?enrichId=rgreq-10f99ce2b306198a8efe694c6f22e6bf-XXX&enrichSource=Y292ZXJQYWdlOzM0MTY1NDI5NztBUzo5MDI0NDU3MDIwNzg0NjRAMTU5MjE3MTIzMDg0OQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Shrutika_Pundir?enrichId=rgreq-10f99ce2b306198a8efe694c6f22e6bf-XXX&enrichSource=Y292ZXJQYWdlOzM0MTY1NDI5NztBUzo5MDI0NDU3MDIwNzg0NjRAMTU5MjE3MTIzMDg0OQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mithilesh_Singh21?enrichId=rgreq-10f99ce2b306198a8efe694c6f22e6bf-XXX&enrichSource=Y292ZXJQYWdlOzM0MTY1NDI5NztBUzo5MDI0NDU3MDIwNzg0NjRAMTU5MjE3MTIzMDg0OQ%3D%3D&el=1_x_10&_esc=publicationCoverPdf

Int.J.Curr.Microbiol.App.Sci (2020) 9(5): 2710-2719

International Journal of Current Microbiology and Applied Sciences -

ISSN: 2319-7706 Volume 9 Number 5 (2020)
Journal homepage: http://www.ijcmas.com

EXCELLENT
PUBLISHERS

Review Article https://doi.org/10.20546/ijcmas.2020.905.310

Covid-19: A Silent Killer

Nikita Birhman'", Mithilesh Kumar Singh?, Shipra Tomar® and Shrutika Pundir®

'Medical Microbiology, School of Medical Sciences & Research,
Sharda University, Greater Noida, Uttar Pradesh, India-201306
’Medical Biochemistry, Noida International Institute of Medical Sciences,
Greater Noida, Uttar Pradesh, India-203201

*Corresponding author

ABSTRACT

K d The symptom such as pneumonia, fever, breathing difficulty, and lung infection are
SOAELEE commonly shown by coronavirus belongs to a family of viruses. The World Health
COVID-19 Corona Organization (WHO) on 11" February 2020 announced this virus official name as

Virus, RNA virus, COVID-19 which full form is Corona Virus Infectious Disease and 19 indicates that it
Public health, originated in 2019.Despite the efforts of the entire world to grasp COVID-19, many issues
Pandemic remain unclear. The Director-General of WHO declared the outbreak of COVID-19 as a

Public Health Emergency of International Concern on 30 January 2020. Rapid diagnostics

Avrticle Info play a very important role in disease and outbreak management. The fast and accurate

Accepted: diagnosis of a specific infection enables prompt and accurate public health surveillance,

23 April 2020 prevention, and control measures. In conclusion, it remains a challenging task to fight the

Available Online: 2019-nCoV of unknown origin and biological features and to manage an outbreak of

10 May 2020 COVID-19. Rapid diagnostics, vaccines, and therapeutics are key pharmaceutical
interventions to limit the transmission of respiratory infectious diseases.

Introduction takes place first in Wuhan city of China on 29

December 2019 as the cause of an outbreak of
The symptoms such as pneumonia, fever, respiratory illness."
breathing difficulty, and lung infection are
commonly shown by coronavirus belong to a ~ Coronaviruses belong to the largest group of
family of viruses. The World Health  viruses the Nidovirales order, which includes
Organization (WHO) on 11" February 2020  Coronaviridae, Arteriviridae, Mesoniviridae,
announced this virus official name as and Roniviridae families. The viruses belong
COVID-19 which full form is Corona Virus  to Nidovirales order are enveloped, non-
Infectious Disease and 19 indicates that it  segmented positive-sense RNA  viruses.
originated in 2019. The COVID-19 outbreak ~ Coronavirus is spherical with diameters of
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approximately 125nm. The prominent feature
of Coronaviruses is the spike projections with
a crown-like structure on that which is the
defining feature and that too gives its name as
Corona Virus. Within the envelope of the
virion is the nucleocapsid which is
uncommon among positive-sense  RNA
viruses, but far more common for negative-
sense RNA viruses. @

COVID -19 is a public health emergency of
international concern but to date, no known
specific, effective, proven, pharmacological
treatment available. Some studies suggested
that chloroquine, an immune-modulating drug
traditionally used to treat malaria, is effective
in reducing viral replication in other
infections, including the Server Acute
Respiratory Syndrome Corona Virus (SARS-
COV) and Middle East Respiratory Syndrome
Corona Virus (MERS-CoV).®)

Epidemiology

In Wuhan city, many cases of pneumonia
were reported in December 2019.% The first
case of the COVID-19 epidemic was
discovered on 12 Dec 2019®. The WHO
Director-General Dr. Tedros Adhanom
Ghebreyesus announced on February 11,
2020, that the disease is caused by new CoV.
Globally, 5™ May 2020 there have been
3,489,053 confirmed cases of COVID-19,
including 241,559 deaths, reported to WHO
whereas according to the Ministry of Health
and Family Welfare of India there have been
31967 active cases, 13160 cured /discharged,
1583 deaths and 1 migrated.

Pathogenesis

The genome structure of Coronaviruses is
best known among all RNA viruses. Out of
total RNA, two-thirds of RNA they have
encodes viral polymerase (RdRp), RNA
synthesis  materials, and two large

nonstructural polyproteins which not involved
in host response modulation (ORF1a-ORF1b)
and the other one-third of the genome encodes
four structural proteins spike, envelope,
membrane, nucleocapsid, and the other helper
proteins.® In the virus infection, the first step
is with Spike Protein which interacts with
sensitive human cells. After entering the cell
genome it encoding occurs which encodes
useful accessory proteins and that protein
facilitates the expression of genes and that
leads to adaptation of CoVs to their human
host.” The changes in the genomes resulting
from recombination, gene exchange, gene
insertion, or deletion are frequent among
CoVs, and this will take place in future
outbreaks.®

Symptoms of Covid -19

According to the World Health Organization
(WHO) and the Centers for Disease Control
and Prevention (CDC), the common
symptoms are:

Dry cough

Fever

Sore throat
Shortness of breath
Headache

Body aches
Exhaustion

Diagnostics

Among the many diagnostic platforms
available Real-Time Polymerase Chain
Reaction (RT-PCR) remains the primary
means for diagnosing the health emergence of
2019-nCoV.®> The period and type of
specimen collected play an important role in
the diagnosis of 2019-nCoV. It was found that
the respiratory specimens were positive for
the virus while serum was negative in the
early period and the serum as a specimen
needs to be studied further. It has also
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suggested that in the early days of illness,
patients have high levels of the virus despite
the mild symptoms.

The most commonly used diagnosing method
was RT-PCR in MERS-CoV. RT-LAMP has
similar sensitivity as real-time RT-PCR. It is
highly specific and used to detect MERS-
CoV. It is rapid, simple, and convenient
comparable to the usual diagnostic tests.

Potential vaccines

A wide range of technology (such as
messenger RNA, DNA-based, nanoparticle,
synthetic, and modified virus-like particle)
about 15 potential vaccine candidates in the
pipeline globally with the emergence of 2019-
nCoV, was applied. However, the kit
developed by the Beijing Genomics Institute
(BGI) has passed an emergency approval
procedure of the National Medical Products
Administration and used in clinical and
surveillance centers of China."® All 15
potential vaccine candidates were reported to
be safe, well-tolerated, and able to trigger the
relevant and appropriate immune responses
for SARS and MERS.®

Discussion

Despite the efforts of the entire world to grasp
COVID-19, many issues remain unclear.®¥
The Director-General of WHO declared the
outbreak of COVID-19 as a Public Health
Emergency of International Concern on 30
January 2020. The disease spectrum ranges
from mild to life-threatening.®>

The clinical manifestation of COVID-19
ranges from asymptomatic carrier state to
severe pneumonia as early reports mostly
showed the findings of SARS-CoV-2
pneumonia within which the ratio of male
patients was much larger than that of female

patients.® Besides, as most of the studies are
being conducted everywhere the globe it's
important to clarify the epidemiologic
characteristics of COVID-19. Respiratory
droplets and contacts are considered because
of the main route of transmission.
Epidemiological changes in COVID-19
infection should be monitored taking into
consideration potential routes of transmission
and subclinical infections, additionally to the
variation, evolution, and virus spread among
humans and possible intermediate animals
and reservoirs. To identify the danger and
prognostic factors of patients infected with
SARS-CoV-2. As there's a priority for the
spread of viruses thanks to cough induced by
performing throat swabs, nasal swabs is also a
comparatively safe and sensitive alternative to
gather a respiratory specimen of patients with
COVID-19. Rapid diagnostics play a very
important role in disease and outbreak
management. The fast and accurate diagnosis
of a specific infection enables prompt and
accurate  public  health  surveillance,
prevention, and control measures.®®

Laboratory diagnosis could also be performed
by (a) detecting the genetic material of the
virus, (b) detecting the antibodies that
neutralize the viral particles of interest, (c)
detecting the viral epitopes of interest with
antibodies (serological testing), or (d) culture
and isolation of viable virus particles.®”
Serological testing like ELISA, IIFT, and
neutralization  tests are effective in
determining the extent of the infection,
including estimating asymptomatic and attack
rates. Compared to the detection of the viral
genome  through  molecular  methods,
serological testing detects antibodies and
antigens. Vaccines can prevent and protect
against infection and disease occurrence when
exposed to the specific pathogen of interest,
especially in vulnerable populations who are
at risk of severe outcomes.
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Table.1 Potential commercial rapid diagnostic kits for 2019-nCoV

Type
RT-PCR

RT-PCR
RT-PCR

RT-PCR

RT-PCR

Combined
RT-PCR and
metagenomic
s detection

Microfluidic

Test

RT-PCR Kit Master
Mix and q16 reaction
tubes included (for
gene sig® q16); PCR
Master Mix Kit (for
other instruments)
RT-PCR test kit

Commercial Kit RT-
PCR kit

Commercial Kit RT-
PCR kit

Fluorescent RT-PCR
kit In vitro RT-PCR
combining
fluorescent probing 1
2019-nCoV PMseq
Kit A metagenomics
sequencing kit based
on combinatorial
Probe Anchor
Synthesis. Able to
detect both known
and novel
microorganisms,
Enabling monitoring
of evolution during
transmission
enVision (enzyme-

assisted nano
complexes for visual
identification of

nucleic acids) Lab-
on-Chip platform
integrating PCR and
microarray

Sensitivity
Sensitive to <
100 copies of
target Broad
dynamic
detection range
(>6 logs)

Not stated
Stated to be
high but with
no
accompanying
statistics.

Not stated

Not stated

Not stated

Stated to be
high but with
no
accompanying
statistics.
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Specificity Reference
Stated to be 10
high but with

no

accompanying
statistics

Not stated 11
Claims with 12,13
lower false
positivel

Not stated 14
Not stated 15
Not stated 16

Stated to be 17,18
high but with

no

accompanying
statistics.
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Table.2 Potential therapeutics

Treatment
Lopinavir-ritonavir

Teicoplanin (Targocid)

Remdesivir

Monoclonal antibodies

Monoclonal antibodies

Ritonavir + ASC09 combo

Galidesivir

Stage

Approved

Used in clinical settings.

The Jin Yintan Hospital in Wuhan,
China, launched a randomized, open-
label, blank-controlled trial for the
efficacy and safety of lopinavir-ritonavir
and interferon-alpha 2b in  the
hospitalization of 80 patients with novel
coronavirus infection.

Lopinavir-ritonavir tablets (each
containing 200 mg of lopinavir and 50
mg of ritonavir), twice a day, 2 tablets at
a time; interferon-o2b.

Assessment of effectiveness of treatment
based on clinical improvement time of 28
days after randomization.”

Approved.

Used in a clinical setting

Gilead is in active discussions with
researchers and clinicians in the United
States and China regarding the ongoing
Wuhan coronavirus outbreak and the
potential use of remdesivir as an
investigational treatment.??

Vir is working to rapidly determine
whether its previously identified anti-
coronavirus  monoclonal  antibodies
(mAbsP bind and neutralize 2019-
nCoV.#!

Regeneron Pharmaceuticals has
developed monoclonal antibodies to treat
MERS that are now being tested in early
human studies. A company spokesperson
said that researchers have begun to
identify similar antibodies that might
work against 2019-nCoV. With Ebola, it
took Regeneron six months to develop
candidate treatments and test them in
animal models.*"

Applied to include in a national
emergency channel on 25 January 2020.
Not yet approved by regulators.’?®
Biocryst is evaluating Galidesivir to
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Molecules that inhibit 2
coronavirus enzymes

“Xue bi jing” (TCM) -
ChiCTR2000029381
Adjunctive steroids have a
trial-ChiCTR2000029386

Umefinovir
(arbidol)NCT04260594

Darunavir-NCT04252274

Lopinavir Plus Ritonavir and
Arbidol

Abidol hydrochloride,
Oseltamivir,
Lopinavir/ritonavir

Hydroxychloroquine

determine if it could potentially target the
coronavirus. Galidesivir is currently in
phase 1 clinical study.!?®!

Molecules developed by the university
scientists  inhibit two  coronavirus
enzymes and prevent its replication. The
discovered drug targets are said to be
more than 95% similar to enzyme targets
found on the SARS virus. Researchers
note that identified drugs may not be
available to address the ongoing outbreak
but they hope to make it accessible for
future outbreaks.*”!

Approved. The recruitment of subjects
has not started.?®

Approved. The recruitment of subjects
has not started.*!

Antiviral  treatment for influenza
infection. The preliminary test in the in
vitro cell showed an effective inhibition
of coronavirus and a significant inhibition
of the cytopathic eff ect.*”!

Antiviral treatment for HIV. The study
showed that it can significantly inhibit the
replication of the new coronavirus.”
Recruitment in the process; Interventional
subjects will receive either standard
treatment plus a regimen of lopinavir
(200 mg) and ritonavir (50 mg) (oral,
gl2h, every time 2 tablets of each, taking
for 7-14 days) or Standard treatment plus
a regimen of arbidol (100 mg) (oral, tid,
200 mg each time, taking for 7-14
days).B*

Recruitment of subjects has not started;
Interventional subjects will receive either
Abidol hydrochloride 0.2 g once, 3 times
a day, 2 weeks or Oseltamivir 75 mg
once, twice a day, 2 weeks or
Lopinavir/ritonavir 500 mg once, twice a
day, 2 weeks.*?

Recruitment in the process; Interventional
subjects will receive hydroxychloroquine
400 mg per day for 5 days, also take
conventional treatments.®*
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Vaccines against the 2019-nCoV are currently
in development and none are interesting (at
the time of writing). On 23 January 2020, the
Coalition  for  Epidemic  Preparedness
Innovations (CEPI) announced that they'll
fund vaccine development programs with
Inovio, The University of Queensland, and
Moderna, Inc respectively, to check the
experimental vaccines clinically in 16 weeks
(By June 2020).

The vaccine candidates are going to be
developed by the DNA, recombinant, and
mRNA vaccine platforms from these
organizations.®” Lopinavir/ritonavir (Kaletra)
was the earliest antiviral agent combination
introduced for the treatment of SARS-CoV.
Combined usage with ribavirin was also
related to a lower incidence of acute
respiratory distress syndrome, nosocomial
infection, and death, amongst other favorable
outcomes.

A known antimalarial agent, chloroquine,
elicit antiviral effects against multiple viruses
including HIV type 1, viral hepatitis, and
HCoV-229E. Chloroquine is additionally
immunomodulatory, capable of suppressing
the assembly and release of things that
mediate the inflammatory complications of
viral diseases (tumor necrosis factor and
interleukin  6).*® Thanks to the rapidly
evolving situation of the 2019-nCoV, there'll
be potential limitations to the systematic
review.

Extensive measures should be taken to scale
back  person-to-person  transmission  of
COVID-19 to regulate this outbreak. To scale
back transmission special efforts and a focus
should be applied to the population including
children and elderly people.™® The most
death causes of COVID-19 outbreak occurred
mostly in elderly people thanks to their
system which allows the faster progression of
the infection. The overall public services and

facilities should provide de-contaminating
reagents for cleaning hands on a routine basis.
Physical contact with wet and contaminated
objects should be considered in handling the
virus, especially agents like fecal and urine
samples that will potentially function an
alternate route of transmission. Recognition,
quarantine, and treatment of the confirmed
patients are critically important.

Over the past few years, the arena of corona
virology has advanced significantly. The
SARS epidemic and COVID-19 pandemic are
a reminder that animal coronaviruses are
potential threats to the human population. The
outbreak of COVID-19 has become a clinical
threat to the ultimate population and
healthcare workers worldwide and up to now
no promising clinical treatments or prevention

strategies are developed against human
coronaviruses.®¥
In Kipping ~ with  certain  studies,

Corticosteroids didn't affect mortality, but
they delayed the viral clearance.“? There's
ongoing research for developing efficient
therapeutic strategies to deal with the
COVID-19.

Various broad-spectrum antivirals used
against influenza, SARS, and MERS
coronaviruses are evaluated either alone or in
combinations to treat COVID-19 patients.
Remdesivir, Lopinavir, and Ritonavir
significantly blocked the COVID-19 infection
in infected patients.

Also Chloroquine, medicine for the treatment
of malaria showed remarkable inhibition
within the spread of SARS-CoV and COVID-
19. The foremost effective because of cope up
with this case is to chop back person-to-
person transmission of COVID-19.%?

In conclusion, it remains a challenging task to
fight the 2019-nCoV of unknown origin and
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biological features and to manage an outbreak
of COVID-19. Rapid diagnostics, vaccines,
and therapeutics are key pharmaceutical
interventions to limit the transmission of
respiratory infectious diseases.
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