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ABSTRACT

The pandemic of COVID-19 (Coronavirus Disease-2019) is an extremely contagious respiratory illness
due to a novel coronavirus, SARS-CoV-2. Certain drugs have several protein targets and many illnesses
share overlapping molecular paths. In such cases, reusing drugs for more than one objective and find-
ing their novice uses can considerably decrease the time in finding new cures for unforeseen diseases.
Remdesivir has been recently a strong candidate for the treatment of Covid-19. In this commentary,
we have portrayed the structure of the coronavirus in a simple way as well as the site where remdesi-
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vir acts. We have also displayed the ongoing clinical trials, as well as a published study that was con-
ducted on compassionate base. The covid-19 pandemic might wean down by the end of summer
2020, but the risk of seasonality exists. Therefore, future disposal of agents such as remdesivir might
be crucial for ensuring an efficient treatment, decrease mortality and allow early discharge.

Introduction

The pandemic of COVID-19 (Coronavirus Disease-2019) is an
extremely contagious respiratory illness (Elmezayen et al,
2020; Sarma et al.,, 2020). Globally, scientists are attempting
to study this novel virus, and to discover efficient manage-
ment to control and prevent the illness (Enayatkhani et al.,
2020). The common symptoms of Covid-19 symptoms are
malaise, fever, shortness of breath, dry cough, malaise, while
decreased or loss of taste and olfactory perceptions have
been reported (Elfiky, 2020a).

The Covid-19 virus spreads mainly through saliva, droplets,
or discharges from the nose of an infected individual after
coughing or sneezing (Pant et al., 2020). The incubation period
can range from two to fourteen days (Abdelli et al., 2020).
Since reported in December 2019, it has infected 2, 160, 207
individuals, leading to 146,088 deaths globally (WHO, 2020a).
The first reported death was on 11 January 2020 and the trans-
mission from patients to healthcare workers was first docu-
mented on 20 January 2020 (Enmozhi et al., 2020). Moreover,
the lives of millions of people have been affected due to isola-
tions, required lockdowns, and quarantines. Thus the dreaded
effect of the COVID-19 pandemic has imposed main challenges
for worldwide well-being, economy and society (Joshi et al.,
2020; Umesh et al., 2020).

Coronavirus is lavish in mammals and birds and institute a
large family of non-segmented, enveloped, positive- sense, sin-
gle-stranded RNA betacoronavirus of the family Coronaviridae

(Schoeman & Fielding, 2019), and has a high frequency of
genomic recombination and mutation (Khan, Zia, et al., 2020).
This genetic modification of CoV can hinder the production of
efficient vaccine (Hasan et al., 2020). Bats are the main harbor
to the ultimate variety of genotypes with spread via an
unknown intermediate mammal host to humans (Zhu et al.,
2020). Overall, human and animal coronavirus comprises of
four genera namely o, B, Yy and 3 coronavirus genus
(Sinha et al., 2020). The B coronavirus includes the Middle
East respiratory syndrome (MERS), severe acute respiratory
syndrome (SARS), and SARS-CoV-2 (Khan, Jha, et al., 2020; Sahu
etal, 2020).

Coronavirus (CoV) structure

The CoV family has a sizable homogeneous “spike protein”
(Figure 1). The role of the spike (S) protein, which is com-
posed of 1300 amino acids (Elfiky, 2020b), is to interact with
the host cells, such as the pulmonary and parabronchial epi-
thelial cell, and assists the coronavirus to enter through the
epithelial cell membrane (Boopathi et al, 2020; Xia
et al., 2020).

Moreover, the alveolar epithelial cells have ample expres-
sion of angiotensin-converting enzyme 2 (ACE2), which is an
aim by the virus. The detection of ACE2 by the S protein of
the virus permits the invasion of the coronavirus into the
human circulation system (Belouzard et al., 2009).
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Figure 1. Structure of Covid-19.

Single-strand RNA (22-26 kilobases) viruses such as the
coronavirus family reproduce the virus genomes by capitaliz-
ing on host cells. For instance, after coronavirus comes near
the ribosome of the epithelial cells or other host cells, it uti-
lizes the ribosome of the host cell to replicate polyproteins.
The replication and ensuing procedures of precursor polypro-
teins can arise in the epithelial cells (Hoffmann et al., 2020;
Wahedi et al., 2020).

After the coronavirus polyproteins are exhibited, two
enzymes, coronavirus main proteinase (3CLpro) and the
papain-like protease (PLpro) are believed to be involved in
cleaving the polyproteins into smaller products used for rep-
licating new viruses. In order to produce the daughter RNA
genome, the coronavirus exhibits an RNA-dependent RNA
polymerase (RdRp), which is an important replicase that cata-
lyzes the synthesis of a complementary RNA strand using the
virus RNA (Wrapp et al, 2020). CoVs gather together near
intracellular membranes within the Endoplasmic reticulum-
Golgi intermediate compartment (or ERGIC) after infection.
Here they bud within the lumen and eventually carried out-
side the cell through ‘exocytosis’ within vesicles (Gupta et al.,
2020). Replication of SARS-CoV-2 depends on the viral RNA-
dependent RNA polymerase (RdRp) (Elfiky & Azzam, 2020)
which is the most probable target of the investigational
nucleotide analogue remdesivir (RDV) (Agostini et al., 2018;
Jordan et al, 2018; Siegel et al,2017; Tchesnokov
et al.,, 2019).

Search for treatment

After the outbreak, many kinds of medications alone or as
adjuvant have been used in many countries (Islam et al,
2020). The usage of already known viral treatments have
many advantages as the pharmacodynamics, pharmacokinet-
ics, and safety profiles of these medications have already
been recognized (Das et al., 2020). Certain drugs have several
protein targets and many illnesses share overlapping molecu-
lar paths. In such cases, reusing drugs for more than one
objective and finding their novice uses can considerably
decrease the time in finding new cures for unforeseen dis-
eases (Muralidharan et al., 2020).

Remdisivir (RDV)

RDV exhibits broad-spectrum antiviral activity against RNA
viruses, and former studies with RdRps from Ebola virus
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(EBOV) and Middle East respiratory syndrome coronavirus
(MERS-CoV) have shown that delayed chain-termination is
RDV’s conceivable mechanism of action (Figure 2) (Agostini
et al, 2018; Jordan et al,, 2018; Siegel et al.,2017; Tchesnokov
et al, 2019).

Recently, Gordon, Tchesnokov, Woolner, et al. (2020)
proved that RdRp effectively incorporates the active triphos-
phate form of RDV (RDV-TP) into RNA, causing termination of
RNA synthesis.

The investigators obtained almost identical results with
SARS-CoV, MERS-CoV, and SARS-CoV-2 RdRps and concluded
that the distinguished property of RDV-TP is its high discern-
ment over incorporation of its natural nucleotide counter-
part ATP.

RDV, formerly known as GS-5734, is a monophosphorami-
date prodrug of an adenosine analog that was developed in
response to the Ebola outbreak in West Africa from 2014.

RDV binds to RdRp and acts as RNA chain terminator. It
exhibits effective in vitro activity against SARS-CoV-2 with
an ECso at 48h of 0.77uM in Vero E6 cells (Wang et al,
2020). Comparable activity has been shown against other
zoonotic  coronaviruses with ECs, values of 0.07uM
demonstrated for both SARS-CoV-1 and MERS-CoV (Gordon,
Tchesnokov, Feng, et al., 2020; Sheahan et al, 2017, 2020;
Wang et al., 2020).

RDV is very discerning for viral polymerases, hence a low
propensity to cause human toxicity. In addition, it has shown
to have a wide therapeutic index in a human airway epithe-
lial cell model (Sheahan et al.,, 2020). The drug also exhibits a
high genetic hurdle to resistance in coronaviruses and has
an extended intracellular half-life that permits for once-daily
dosing (Agostini et al., 2018; Sheahan et al., 2020).

The safety and pharmacokinetics of RDV were assessed in
single- and multiple-dose phase Intravenous infusions
between 3mg and 225mg and were well-tolerated without
any evidence of kidney or liver toxicity. RDV showed linear
pharmacokinetics within this dose range and an intracellular
half-life of more than 35h. Ensuing multiple-dose infusions,
reversible aspartate aminotransferase and alanine transamin-
ase elevations ensued (WHO, 2020b).

The dose under investigation for treatment of COVID-19 is
200 mg intravenously (IV) on day 1 followed by 100mg IV
daily for up to 10days, infused over 30-60 min. The initial
clinical use of RDV was conducted by Jacob et al in 2016 to
treat Ebola (Jacobs et al., 2016), followed by case series
(Holshue et al., 2020; Kujawski et al., 2020).
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Figure 2. Mode of infection of Covid-19 and Remdasivir mechanism of action. ER: Endoplasmic Reticulum; DPP4: Dipeptidyl peptidase-4.

Clinical trials

As of April 19, 2020, the following studies are being con-
ducted in the United States using RDV to treat covid-19
(ClinicalTrials.gov, 2020): NCT04302766, NCT04292899,
NCT04292730, NCT04257656, NCT04252664, NCT04280705.

In a recent study published by the New England Journal of
Medicine, investigators have used RDV on a compassionate-
use basis to patients hospitalized with Covid-19. Participants
were patients with confirmed SARS-CoV-2 infection and who
had an oxygen saturation of 94% or less in room air or who
were receiving oxygen support. Patients received a 10-day
course of RDV, comprising of 200 mg administered intraven-
ously on day 1, ensued by 100 mg daily for the remaining
9 days of management. Overall, 61 patients were recruited but
only data from 53 patients were analyzed. Participants were
from the United States, Europe, Canada, and Japan. More than
50% of patients (n =30) were receiving mechanical ventilation
and almost 10 % (n=4) were receiving extracorporeal mem-
brane oxygenation. On follow-up (median =18days), 36

patients (68%) had an amelioration in oxygen-support, includ-
ing 17 of 30 patients (57%) getting mechanical ventilation who
were extubated. Moreover, 25 patients (47%) were discharged,
and 7 patients (13%) expired. The authors concluded that use
RDV, led to clinical improvement in 36 of 53 patients (68%)
infected with Covid-19.

In terms of safety, 32 patients (60%) reported adverse
events during follow-up. The most common side events were
renal impairment, rash, diarrhea, increased hepatic enzymes,
and hypotension. Overall, side effects were more common in
patients on invasive ventilation. A total of 12 patients (23%)
had grave adverse events, most commonly septic shock, mul-
tiple-organ-dysfunction syndrome, hypotension, and acute
kidney injury. Four patients (8%) terminated RDV treatment
prematurely: one because of deteriorating of preexisting
renal failure, one because of multiple organ failure, and two
because of transaminitis, including one patient with a macu-
lopapular rash (Grein et al., 2020).

On April 29, 2020, the National Institute of Allergy and
Infectious Diseases (NIAID), published preliminary results on
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the effect RVD on covid-19 illness. The randomized, con-
trolled trial that was initiated on February 21, 2020 involved
1063 patients. The mortality rate for the group of individuals
who received RVD was 8 % as compared to 11.6% in the pla-
cebo group (p =0.059). For patients who survived the illness,
the median time to recovery was 31% quicker for patients
who received RVD compared with those who received pla-
cebo (11 vs 15days) (p < 0.001) (NIH, 2020).

On April 29, 2020, Gilead revealed results from the open-
label, Phase 3 SIMPLE trial evaluating 5-day and 10-day dos-
ing durations of the investigational antiviral remdesivir in
hospitalized patients with severe manifestations of COVID-19
disease. Inclusion criteria was pneumonia and reduced oxy-
gen levels that did not require mechanical ventilation at the
time of study. The study showed that patients who received
a 10-day treatment course of remdesivir attained comparable
improvement in clinical status compared with those taking a
5-day treatment course (Odds Ratio: 0.75 [95% Cl 0.51 -
1.12] on Day 14).

The time to clinical improvement for 50 percent of
patients was 10days in the 5-day treatment group and
11days in the 10-day treatment group. More than 50% of
patients in both treatment groups were discharged from the
hospital by Day 14 (5-day: 60.0%, n=120/200 vs.10-day:
523% n=103/197; p=0.14). At Day 14, 64.5 percent
(n=129/200) of patients in the 5-day treatment group and
53.8 percent (n=106/197) of patients in the 10-day treat-
ment group achieved clinical recovery. The overall mortality
rate at Day 14 was 7 percent (n=23/320) across both treat-
ment groups, with 64 percent (n=205/320) of patients
showing clinical improvement at Day 14 and 61 percent
(n=196/320) of patients discharged from the hospital.

No unforeseen side effects were detected with the use of
RDV across either treatment group (Gilead, 2020).

On May 1, 2020, the Food and Drug Administration (FDA)
issued an Emergency Use Authorization (EUA) for emergency
use of RDV for the treatment of hospitalized 2019 corona-
virus disease (COVID-19) patients based on review of the top-
line data from the Gilead-sponsored open-label trial that
evaluated different durations of RDV (NCT04292899), and
from the randomized, double-blinded, placebo-controlled
trial conducted by NIAID (NCT04280705) (FDA, 2020).

Conclusion

Remdesivir might be crucial for ensuring an efficient treat-
ment, decrease mortality and allow early discharge in rela-
tion to Covid-19. Ongoing randomized, placebo-controlled
trials are critical in delineating its efficacy.
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