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of respiratory tract sickness. Researchers from all around the world are
conducting a variety of studies in an effort to create a medication that
is both successful at treating and preventing disease. There isn't

currently a prescribed treatment plan in place. Russian scientists

created the SPUTNIK-V vaccine, which is meant to protect against
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SARS COV-2. A number of antiviral and anti-inflammatory drugs
were included in the treatment plan. On May 1, 2020, the FDA
ey, el approved Remdisivir's usage as an emergency use authorization to treat
(Dhule). Covid-19. Method: The review paper was prepared by referring
research and review article from various sites like PubChem, Pubmed,
Google Scholar, European Medical Agency; Science Direct. Etc. Observation: Remdesivir is
a drug with broad antiviral activity. It is Adenosine Triphsosphate Analogue which was
developed for potential treatment of Ebola virus. Remedisivir is also active against Nipah
respiratory Syncytialvirus. MERS-COV. In various studies the drug has shown clinical
improvement in patient as well as optimal safety profile was observed. Several studies are

still continuing to picture out the efficiency and safety of Remedisivir in Covid-19 patients.

KEYWORDS: Oseltamivir, Hydroxychloroquine, diastereomer monophosphoramidate,

ebolavirus, Clavulanate.

Purpose of review
COVID-19 represents an unprecedented public health crisis caused by the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). The antiviral remdesivir is one
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component of treating COVID-19. Unfortunately, the trials evaluating remdesivir have
reported mixed results, leading to uncertainty on when to use remdesivir. This review
discusses the trials evaluating the efficacy of remdesivir for COVID-19 and other supporting
data to help inform the role of remdesivir in patients with COVID-109.

INTRODUCTION

The WHO classified coronavirus disease 2019 (COVID-19) a global pandemic on March 11,
2020, due to the disease's rapid and extensive spread. The causative agent was found one
month prior by the International Committee on Taxonomy of Viruses (ICTV), who

designated it as severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).

The genetic material of coronaviruses, which are members of the coronaviridae family and
belong to the nidovirales order, is a single-stranded RNA that is 26-32 kb long. These viruses
were given the name coronaviruses because of the spikes that resemble crowns on their outer
surface. The coronaviruses are the novel SARS-CoV-2, which first surfaced in Wuhan City,
China, in December 2019, the Middle East respiratory syndrome (MERS) coronavirus
(MERS-CoV), and the severe acute respiratory syndrome (SARS) coronavirus (SARS-CoV).

Covid-19 virus spreads through respiratory droplets, i.e., when the diseased person cough,
sneezes or spits, the droplets from saliva or discharge from nose, carries virus and these
droplets infect other individuals via contact with mucous membrane. The virus can also
persist on surfaces to varying duration and this is not considered as a main route of
transmission but these maybe a reason for the spread of disease. Main symptoms of disease
include fever, chills, cough, shortness of breath or difficulty breathing, fatigue, muscle or
body aches, headache, sore throat, congestion or runny nose, respiratory distress and sputum
production Several antiviral drugs like Oseltamivir, Ribavirin, Lopinavir, and Ritonavir are
provided in some cases. FDA has also approved the use of Hydroxychloroquine and
Chloroquine in case of patients with autoimmune conditions like rheumatoid arthritis and
herpes. Remdesivir is also used as an antiviral drug for treatment of covid-19 which was
created for the treatment of Ebola virus'® Researchers in the U.S. say that Remdesivir helped
patients in recovering from the disease 31% faster. METHOD The review is done by

referring research article as well as review.[+22456.]
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METHOD

The review is done by referring research article as well as review article from various sites
like Pub chem., Pub med European medical agency, Google scholar, science direct. Also
information about drug was obtained from Rx list and drug bank. WHO official page was
also referred to get adequate information about covid-19 and its management. The search was
mainly done using keywords such as covid-19, SARS-Cov-2, management, Remdesivir, role

and efficacy of Remdesivir.

What is Remedisivir...?

Remedisivir is an antiviral drug from the family of nucleoside analogues developed by the
Gilead Pharmaceutical Company to treat Ebola virus and Marburg virus infections. Due to its
antiviral properties, it has also been used against other single-stranded RNA viruses such as
respiratory syncytial virus, blood virus, lasagna virus, NIPA virus, Hendra virus and
coronavirus family (including coronavirus Mers and SARS). This drug has been successful in
the treatment of Quid 19 in many cases and is also being studied and researched a lot.
Remdesivir is a precursor that is actively converted to GS-441524 in the body. It is an
adenosine analogue that interferes with the function of the RNA-dependent RNA polymerase
enzyme and prevents the virus from being sampled and genetically modified by the enzyme
exoribonuclease (Exon), thus reducing virus production and replication. It is not known
whether this drug terminates the RNA chain or causes a mutation in it. But like any other
drug that AE has, it has been reported for Remdesivir AEs, and some AEs are associated with
its use. The most common side effects in Remdesivir studies for COVID-19 include
respiratory failure and organ dysfunction, including low albumin, low potassium, low red
blood cell count, low platelet count, which helps clots, and yellow skin discoloration.
Reported side effects include gastrointestinal upset, increased levels of transaminases in the
blood (liver enzymes), and injection site reaction. Other possible side effects have been
reported with remdesivir due to its injection reactions; During or around the time of
remdesivir injection, it has been observed that the signs and symptoms of injection-related
reactions may include: low blood pressure, nausea, vomiting, sweating and chills. Elevated
levels of liver enzymes, seen in abnormal liver blood tests. Elevated levels of liver enzymes
have been observed in people receiving remdesivir, which may be a sign of inflammation or

damage to liver cells.
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Sixty percent of remdesivir ICSRs contained at least one co-reported medicine. In the ICSRs,

several COVID-19-specific medicines were used concomitantly with remdesivir.

Remdesivir is a medicine that fights viruses. It has been shown to prevent the virus that
causes COVID-19 (SARS-CoV-2) from reproducing. Medical regulators have approved

remdesivir for emergency use to treat people with COVID-19.

1. Description

Remdesivir (GS-5734) is the first medication for severe coronavirus disease that was
approved by the FDA in 2019 (COVID-19). It is a novel nucleoside analog with broad
antiviral activity against a wide range of RNA viruses, including ebolavirus (EBOV) and
respiratory pathogens like Middle East respiratory syndrome coronavirus (MERS-CoV),
SARS-CoV, and SARS-CoV-2. Remdesivir, A single diastereomer monophosphoramidate as
a prodrug, is converted into the active form GS-441524 after administration. GS-441524
competes with ATP for RNA incorporation and inhibits viral RNA-dependent RNA
polymerase. This stops RNA transcription and reduces viral RNA replication.®9:1011:12.13]
Abut Remdesivir....

Role of remdesivir (gs-5734)

In coronavirus disease Remdesivir is a drug with broad antiviral activity. The drug is
developed by biopharmaceutical company, Gilead sciences. Remdesivir or GS-5734 is an
adenosine Triphsosphate analogue which was first used as a potential treatment of Ebola
virus. The drug was approved for use in covid-19 by emergency use authorization of FDA on
1 May 2020. The drug is authorized for emergency use in India, U.S, Singapore, Japan, and

Australia for patients with severe symptoms.

Safety of remdesivir in covid-19

The data about safety of remdesivir is limited as well as not clear. VVarious researches are still
now continued to picture out the safety of drug in covid-19 patients. Elevation of hepatic
enzyme level is observed in studies, while no liver cell changes were observed increase in
aminotransferases are mostly seen. There are no specific studies carried out in patients with
hepatic dysfunction. Increased respiratory rates where shown by patients who are under the
treatment with drug. Acute respiratory distress was experienced by some patients in clinical
control studies performed in China. No adverse effect on respiration as well as on

cardiovascular parameters was shown by the drug. In some patients hypotension, atrial
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fibrillation as well as Hyponatremia were observed. Safety studies on cardiovascular side
effects conducted in monkeys show no adverse effects. After treatment initiation 2 out of 3
patients experienced nausea as well as 1 experienced gastro paresis. 9% of patients on
remdesivir experienced diarrhoea. In case of special population like pregnancy, lactation and
paediatric no studies are conducted in humans. But in animal studies no adverse effect were

observed in embryo-foetal development as well as male infertility.[*41>1617]

IUPAC NAME
1]2-ethylbutyl (2S)-2-[[[(2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-5-cyano-
3,4-dihydroxyoxolan-2-ylJmethoxy-phenoxyphosphorylJamino]propanoate.™!

2]2-ethylbutyl(2S)-2-{[(S)-[(2R,3S,4R,5R)-5-{4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl }-5-

cyano-3,4-dihydroxyoxolan-z-yl]methoxy(phenoxy)phosphoryl]amino}propanoate.[“]

Molecular formula:- C,7HssNgOgP.[ 8!

Structure of Remdesivir

Fig. 1: Structure of Remdesivir.['”
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Synthesis of Remdesivir

World Journal of Pharmaceutical Research

0
0
C. o TEA, DCM 0
Ny 0
O/\C oo 0°Ctort, 12h ©\ RN
- ' ort, R,
b O
a
) Bno” N0
Bnom«»OH Ac,0, DMSO O
- 4 Ny, rt, 48 h Bno" -,
BnO OBn OBn
b
0 B
N
nooY
N TMS., .TMS
Br N
NHy 0 NH;
‘ SN
~ DMF, -20 to rt SC 1) 2.2 eqvuiv. TMSCI, THF, Ny, rt Jl
NS NN 2 2)4.0 equiv. n-BuLi, Ny, -78°C Non
N 2) Na,S0;, H,0 N -0 equiv. + N, .
Br
C
NH, 1) 3.5 equiv. TMSCN, Ny,
L DCM, -78 °C, 10 min
=N
1) Ny, -78 °C N\
b+ ¢ IN: 80 o N‘N/J 2) 4.5 equiv. TMSOT, BnO
2) acidic work-up A/ "OH Nz, DCM, -78°C, 1h BnO"
B0 Hg, 3) NaHCOj3 (o)

1) BCl3, DCM, -20 °C

2) MeOH, K,CO4
3) reversed-phase HPLC

Chiral resolution

- -

Remdesivir

diastereomeric mixture atphosphorus

Fig. 2: Synthesis of Remdesivir.[?"

Route of elimination

Remdesivir is 74% eliminated in the urine and 18% eliminated in the feces. 49% of the

recovered dose is in the form of the metabolite GS-441524, and 10% is recovered as the

unmetabolized parent compound. A small amount (0.5%) of the GS-441524 metabolite is

found in feces.l?!

Route of Administration:- Intravenous.??
Category of Remedisivir:- Antiviral.”**!
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Mechanism of Action

Remdesivir is a monophosphoramidate nucleoside prodrug that undergoes intracellular
metabolic conversion to its active metabolite nucleoside triphosphate (NTP). As described for
several other direct-acting antivirals, the active metabolite of remdesivir (remdesivir
triphosphate [remdesivir-TP] or GS-443902) subsequently targets the machinery responsible
for the replication of the viral RNA genome, a highly conserved element of the viral life
cycle. Nucleoside analogs are synthetic compounds that work by competition with
endogenous natural nucleoside pools for incorporation into replicating viral RNA. While
these compounds mimic their physiological counterparts, the incorporation of the analog
molecule disrupts subsequent molecular processes. The drug target and the exact processes
that lead to the inhibition of viral replication have been studied extensively in ebolavirus. The
suggested drug target, the EBOV RNA-dependent RNA polymerase (RdRp) complex, was
only recently biochemically purified, which allowed for in-depth molecular analyses. Viral
RdRp is the target protein for the active metabolite remdesivir-TP. Remdesivir-TP acts as the
substrate for RdRp where it competes with ATP for incorporation into new strands. Inhibition
of EBOV RdRp most probably results from delayed chain termination, a mechanism that is
known from approved antivirals against human immunodeficiency virus type 1 (HIV-1) and
HBV (26-30). In the case of EBOV, the incorporation of remdesivir-TP into replicating RNA
was observed to cause chain termination predominantly at five positions downstream (i +5).
Importantly, the activity of human RNA polymerase is not inhibited in the presence of

remdesivir-TP.

In SARS-CoV and MERS-CoV, remdesivir-TP interferes with the nsp12 polymerase, which
is @ multisubunit RNA synthesis complex of viral nonstructural proteins (nsp’s) produced as
cleavage products of viral polyproteins. As nspl2 is highly conserved across the coronavirus
family, it is most likely that the mechanism of action (MOA) of remdesivir does not differ
significantly among CoVs. Like in EBOV, remdesivir-TP efficiently inhibits the replication
of SARS-CoV and MERS-CoV by causing delayed chain termination when being
incorporated into the replicating RNA. A recent biochemical analysis revealed that in SARS-
CoV-2, remdesivir-TP causes the termination of RNA synthesis at three positions after the
position where it is incorporated (i + 3). This mechanism was nearly identical in RdRps of
SARS-CoV and MERS-CoV. The premature termination of RNA synthesis ultimately

abrogates further transcriptional and translational processes needed for the generation of new
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virions (Fig.3). The resulting antiviral effects of remdesivir have been studied in different

cell-based models. [2425:26 3031.32,33]
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Drug Interactions

Interaction Between Remdesivir and Antibiotics: Azithromycin, Clavulanate, Doxycycline,
Erythromycin, LevofloxacinRegarding antibiotic prescription, great care Must be taken with
the macrolides, so azithro-Mycin should be avoided when dealing with oral Cavity infections.
Likewise, clarithromycin and Erythromycin must be avoided as it is an estab-Lished fact that
erythromycin (in particular) is a Potent inhibitor of the hepatic oxidative enzyme System
(oxidases) of the P450 cytochrome sys-Tem15, which will aggravate hepatoxic damage if
Patients are in treatment with Remdesivir. Prescribing these antibiotics for orofacial infec-
Tion must be avoided, particularly levofloxacin (an-Tibacterial fluoroquinolone that acts on
the DNA Gyrase-DNA complex and on topoisomerase 1V), Which is used to treat acute
bacterial sinusitis and Complicated skin and soft tissue infections. When there is no
alternative therapeutic option Available, current recommendation, are for dental Professionals

to carefully adjust the dose of the Antibiotic and monitor liver function closely.®
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Adverse effects

%+ Back pain

%+ Chest tightness

% Chills

% Cough

¢+ Dark-colored urine

% Difficulty swallowing

% Fast heartbeat

s Fever

%+ Flushing

% Headache

% Hives, itching

¢ Light-colored stools

% Nausea and vomiting

% Puffiness or swelling of the eyelids or around the eyes, face, lips, or tongue
%+ Stomach pain, continuing
%+ Trouble breathing

¢ Unusual tiredness or weakness
% Yellow eyes or skin

% Seizures

% Skin rash

% Bleeding

% Blistering

%+ burning, coldness

+ discoloration of skin

¢ feeling of pressure

% hives

% infection

+ inflammation, itching

¢ lumps, numbness

%+ pain, rash, redness, scarring, soreness, stinging
% swelling, tenderness

¢ tingling, ulceration

% warmth at the injection site
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% Cardiovascular: Hypotension, arrhythmias, and cardiac arrest

% Pulmonary: Dyspnea, Acute respiratory failure, acute respiratory distress, pneumothorax,
pulmonary embolism

% Hematological: Anemia, lymphopenia

% Endocrine: Hyperglycemia

¢ Infectious: Pneumonia, septic shock

% Gastrointestinal: elevated lipase, nausea, vomiting, diarrhea, constipation, poor appetite,
gastroparesis, and lower Gl bleeding

% Hepatic: Hepatic manifestation characterized by Grade 1-4 increase in serum
transaminases (ALT and/or AST) are the most common adverse effects in patients treated
with remdesivir. Other abnormalities include hyperbilirubinemia

% Renal and Metabolic: Acute kidney injury or worsening of underlying chronic kidney
disease, hypernatremia, hypokalemia

%+ Neurological: Headache, lightheadedness

% Skin: Rash, contact dermatitis, pruritus

% Psychiatric: Delirium

% Other adverse effects: Pyrexia, insomnia, multi-organ dysfunction, DVT, and

hypersensitivity/anaphylactic reactions related to the infusion.6:34147]

Contradictions

Based on the guidance from the documentation published by the European Medicines Agency
(EMA, 2020) and U.S FDA issued EUA, remdesivir is contraindicated in the following
clinical situations unless the potential benefit of the use of remdesivir outweighs the potential
risks:

Patients with alanine aminotransferase (ALT) levels >5-times upper limit of normal or severe
hepatic dysfunction

Adult and pediatric patients (>28 days old) with severe renal impairment described as eGFR
< 30 ml/min

Neonates (at least seven days to < 28 days old) with serum creatinine >1 mg/dL."*®!

Uses

Remdesivir is used to treat coronavirus disease, also known as COVID-19, for certain
patients who are in the hospital. Remdesivir is an antiviral drug. Remdesivir may also be used
to treat patients with COVID-19 who are not in the hospital, but have a high risk for COVID-
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19 complications due to older age, obesity, or ongoing medical conditions (such as lung,
[40]

kidney, or heart disease, diabetes).
Dosage Forms & Strengths
Injection, lyophilized powder for reconstitution
100mg/vial

Injection, concentrated solution

100mg/20mL (5mg/mL).1*"!

CONCLUSION

Remdesivir has demonstrated some benefit in alleviating COVID-19 symptoms and
shortening recovery time for hospitalized patients who require supplemental oxygen or
ventilation. However, its impact on mortality rates remains inconclusive. While initial studies
and compassionate use cases were promising, larger clinical trials revealed modest effects.
Therefore, remdesivir’s use should be limited to specific patient populations and further

research is necessary to assess its long-term efficacy and resistance potential.

Remedisivir show either positive or negative side effect but I conclude on above study of
remedisivir drug is some patient therapatic and some patient do not show good effect, totally
the remedisivir drug is show various side affect after the treatment of covid 19. afer long
period of time of treatment they show various side effect on those person who have some

medicinal history.
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