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Abstract:

The whole world is experiencing a global pandemic caused by Coronavirus disease 2019. As
the pandemic progresses, there has been much research on antiviral therapy, namely
hydroxychloroquin, chloroquine, remdesivir, lopinavir-ritonavir, favipiravir, oseltamivir, and
umifenovir. Specific antiviral drugs proven to be effective against SARS-CoV-2 have not been
found and approved for the medication of COVID-19. Currently, case detection, infection
control, monitoring, prevention, and supportive care are the means focused on the treatment
COVID-19. Studies are currently underway to analyze antiviral drugs' safety and efficacy, while
trials of the SAR-CoV-2 vaccine are rapidly expanding. This editorial briefly introduces the
antiviral therapy for COVID-19.
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1. Introduction

The whole world is experiencing a global
pandemic caused by Coronavirus disease
2019.1" Based on data according to the
World Health Organization, as of March 16,
2021, 119.791.453 cases have been
confirmed positive for COVID-19 globally, of
which  2.652.966 died.'? COVID-19
infection rates continue to increase
sharply.® Compared to severe acute and
the Middle East respiratory syndrome,
mortality rates are well understood, while
the diagnosis of COVID-19 is still shifting,
and it might take years for the actual

number of cases known.®*! As the pandemic
progresses, there have been much research
on antiviral therapy, namely
hydroxychloroquin, chloroquine, remdesivir,
lopinavir-ritonavir, favipiravir, oseltamivir,
and umifenovir, has been increasing.®

2. Antiviral therapy

Due to the clinical manifestations of the
severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) replication
causing COVID-19, antiviral therapy that
can treat COVID-19 is being investigated.
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Mechanism of action antiviral drugs inhibits
the entry of the virus (by transmembrane
serine protease 2 [TMPRSS2])) and the
angiotensin-converting enzyme 2 [ACE2]
receptor, fusion inhibitors inhibit the fusion
process and endocytosis, or action of the
RNA-dependent RNA polymerase and the
SARS-CoV-2 3-chymotrypsin-like protease
(3CLpro).%&7  Antivirals may have the
biggest impact because viral replication was
probably very active initial in the
progression of COVID-19 before the
disease moves to the high inflammation
syndrome state that can symptom the next
step of disease, inclusive of hypercritical
disease. Therefore, the role of antiviral
drugs needs to be understood in curing
minor, moderate, major, and critical disease
the one may optimize medication for
COVID-19 patients.®9

21 Antimalarial

Hydroxychloroquine and Chloroquine
Hydroxychloroquine and Chloroquine, are
antimalarial drug. Hydroxychloroquine is an
chloroquine analogue. Chloroquine was
expanded in 1934, while Hidroxychloroqune
was expanded in 1946.©
Hydroxychloroquine used to medicate
systemic lupus erythematosus (SLE),
rheumatoid arthritis, and also malaria.
Normally, hydroxychloroquine has less and
lower toxicities (including a smaller
tendency to interval QTc prolongation) and
minor drug-drug interactions than
chloroquine.® (Table 1) Mechanisms may
inclusive of inhibiting viral enzymes or
processes such as DNA and RNA
polymerase of viral, protein glycosylation of
viral, assembly of viral, new virus particles

2.2 HIV Protease inhibitor
Lopinavir/Ritonavir

The severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) replication
relies on the spliting of a helicase, and
polyproteins become an RNA-dependent
RNA polymerase. In the splitting, protease,
which is responsible, namely: 3-

In clinical trials, antiviral therapy was
investigated to find the efficiency of SARS-
CoV-2 virus treatment. It is reported that
single therapy or combinations therapy for
COVID-19 patients differ in countries of the
world. These methods of therapy usually
depend on the number of deaths and the
amount of ventilation the patients use. In
Addition, there is no specific medication for
COVID-19. Currently, various countries from
around the world were investigating their
antiviral therapy using for COVID-19.©
(Table 1). Specific antiviral drugs proven to
be effective against SARS-CoV-2 have not
been found and approved for the medication
of COVID-19. Therefore, rapid assessment
of the antiviral drugs currently available for
use with COVID-19 patients is critical in this
time of crisis, as well as for finding newer
drugs.®

transport, and viral let-off. Other
mechanisms may also associate inhibition
of the ACE2 cellular receptor, acidification
of the cell membrane at the surface so that
viral fusion does not occur, and cytokine
release immunomodulation.'% Neither drugs
are approved by FDA for the medication of
COVID-19 patients. On June 15, 2020, the
FDA withdrew the emergency use
authorization for hydroxychloroquine,
throwing out that it is unlikely to be effective
in medicating COVID-19. In Addition, given
the processing of serious cardiac adverse
events and other serious side effects
(methemoglobinemia) of
hydroxychloroquine do not justify
continued.(1%1"

chymotrypsin-like protease (3CLpro) and
papain-like protease (PLpro).®' Ritonavir
acts to increase plasma level of lopinovir by
inhibiting the CYP3A-mediated metabolism
of lopinavir."" The combined these drugs
can increase the bioavailability of Lopinavir
significantly, and effect of antiviral is
improved in vivo.('? Lopinavir and ritonavir
have mechanism of action may bind to
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primary enzyme, it called Mpro, supressing
the repilicationof the coronavirus so that it
does not occur. This can suppress activity
of the corona virus."® Lopinovir and
ritonavir have been researched in patients
with COVID-19. The clinical trials discussed
that lopinavir/ritonavir have not established

2.3 Nucleotide reverse transcriptase
inhibitor

Remdesivir and Favipiravir

Remdesivir is nucleotide prodrug of an
adenosine analog, the administration
intravenously. Favipiraviris an a
pyrazinecarboxamide derivativeprodrug of
an nucleoside analogue that can be
triphosphory-lated in cells and act as virus
RNA-dependent RNA polymerase (RdRp)
substrate.(1?

Remdesivir and favipiravir inhibits viral
replication through premature termination of
RNA transcription.®'? Food and Drug
Administration (FDA) is approved remdesivir
for the COVID-19 medication in
hospitalized, for pediatric about at least 40
kg and 12 years or older and adults (11):
Remdesivir should be administered in a
hospital or a health care setting that can
provide the same level of care to an
inpatient  hospital.®®  Remdesivir s
administered as a loading dose 200 mg on
day 1, followed by once daily 100 mg IV
dose for a total of 10 days, similar to the
doses used in the clinical trials to medicate

2.4. Neuraminidase inhibitor (Virus
release inhibitor)

Oseltamivir

Oseltamivir, inhibitor of a neuraminidase
used to treat of influenza A and B, is also
being researched for the medication of
COVID-19. It has been reported potential
inhibiting for SARS-CoV-2. Case reports
suggest a better prognosis in COVID-19
patients taking with oseltamivir. However,
oseltamivir efficacy for the medication of

efficacy for the treatment of COVID-19.613
The common adverse events for
lopinavir/ritonavir such as diarrhea, nausea,
and vomiting, severe adverse event include
interval QTc prolongation,
Hepatotoxicity.®(Table 1)

Ebola for adult.®') (Table 1). Remdesivir
can lead to gastrointestinal symptoms such
as nausea, raised levels of transaminase,
an elevated time of prothrombin, and
hypersensitivity reactions.(®)

Favipiravir was developed in Japan, 2014.
Initial clinical trial outcome indicate that
favipiravir increases improvement in chest
imaging in COVID-19 patients compared to
lopinavir. Faster viral clearance and fewer
adverse events were also viewed in patients
taking favipiravir compared to those taking
lopinavir-ritonavir® The most serious
adverse events  of Favipiravir  is
teratogenicity. Common adverse events
were gastrointestinal symptoms, liver
enzyme abnormalities, raised uric acid
serum, and psychiatric.(1?

Several clinical trials analyzing remdesivir
and favipiravir for the medication of COVID-
19 are currently or in development.®©

COVID-19 needs long term clinical trial in
RCTs.®

2.5. Fusion Inhibitor

Uminefovir

umifenovir, also called as arbidol, is another
antiviral agent acts by inhibiting spike
protein /ACE2 binding and fusion of viral
envelopes providing antiviral effects. Initial
studies showed that arbidol medication
likely to raise the discharge rate and reduce
the mortality rate for patients with COVID-
19. Currently, arbidol refinement still has no
clear evidence, and needs further study.®®
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3. Conclusion

COVID-19 infection rates continue to
increase sharply, as well as antivirals that
work as a treatment for COVID-19.
Currently, case detection, infection control,
monitoring, prevention, and supportive care
are the means focused on the treatment
COVID-19.8' At present, no specific
antiviral therapy that has been confirmed as
effective in curing COVID-19. Studies are
currently underway to analyze the safety
and efficacy of antiviral drugs, While trials of
the SAR-CoV-2 vaccine are rapidly
expanding.®
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