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Health Effects

Administration

Effects on the Body

In early 2020, the COVID-19 pandemic forced the world 

into reconstructing their entire lives to stay safe and 

healthy. As the number of deaths grew, treatments for 

COVID-19 were being researched extensively in hopes of 

curing the tragic virus. Particularly, an antiviral drug 

called Remdesivir was tested in trials as it was successful 

in treating viruses of the same family.1 Many aspects of 

Remdesivir will be outlined such as its history, 

administration and effects, chemical features, and 

statistics of its use. The efficiency and effectiveness of 

Remdesivir treatment will be outlined with recent, peer-

reviewed data from research nationally and worldwide. 

Abstract

Remdesivir was first investigated in 2015 for treating the 

Ebola virus  and it was developed by Gilead Sciences. It was 

approved for compassionate use for COVID-19 in March 

2020, followed by approval in treatment in May.1,2

Background & History

Chemical Components

Chemical Components

Beigel et al. conducted a large study of 541 patients 

assigned to Remdesivir treatment and 521 to placebo 

shows promising results in shortening the hospital stay of 

COVID-19 patients. Those treated with the drug had a 

recovery time of 10 days compared to 15 days for placebo 

group. Mortality when placebo was given was 11.9% 

compared to 6.7% treated with the antiviral drug 

Remdesivir.2

Important Statistics

In conclusion, the antiviral properties of Remdesivir 

inhibit the viral RNA replication of COVID-19 which 

allows the infected cells to stop reproduction. While the 

use of Remdesivir may shorten the length of the illness, it 

has not been suggested to significantly rehabilitate 

COVID-19 patients. The adverse effects can be more 

severe depending on the severity of illness, age, and any 

prior health conditions of the patients.1 Furthermore, the 

production of Remdesivir is costly and time-consuming 

which is problematic with the rapid spread of COVID-19. 

Many studies have been conducted with treatment of 

Remdesivir supporting it’s beneficial in shortening the 

recovery time.

Conclusion
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Overall, Remdesivir shows good tolerability and safety 

regarding physical health.2 If the drug is to be administered 

safely, The weight and health of patient must be considered. 

Remdesivir distributes through many organs and its half life 

is short, but that does not mean it is a wonder drug. Side 

effects can worsen depending on pre-existing conditions of 

the patient.2,8

Typically, intravenous injection of Remdesivir dosage is 

200mg/40mL once the first day followed by a 

100mg/20mL daily dose for the next 5-10 days. Dosage 

may be adjusted depending on weight, age, and illness 

severity.1,6

• Step 1: Remdesivir is a small molecule that can enter 

inside the cell. It enters the cell membrane as a 

nucleoside analogue with prodrug component.

• Step 2: Then nucleoside monophosphate transforms 

through phosphorylation to nucleoside triphosphate.

• Step 3: The adenosine triphosphate mimics a viral 

nucleotide allowing it to be recognized and added by the 

viral RNA polymerase enzyme.

• Step 4: RdRp is inhibited by the addition of Remdesivir 

nucleotide which prevents viral replication from 

proceeding because the Remdesivir carbon-carbon bond 

cannot be removed and nucleotides cannot be added.5,7
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Gilead Sciences is the main manufacturer of Remdesivir 

with help of Ligand Sciences’ drug Captisol for solubility 

and stability. Remdesivir is a prodrug of nucleoside GS-

44154 which undergoes a long, sequential chemical 

synthesis that involves limited resources and is time 

consuming.3,5
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Figure 5. Beginning with the molecule GS-441524 (2) on the left, one 

production process for Remdesivir involves a multi-step chemical 

process which is not time or resource effective. Even with help from 

other manufacturers and aid of medicinal chemists, Remdesivir 

production is a very long, synthetic process.9

Figure 8. Figure 8A displays invasion process of COVID-19, the virus enters the host 

cell by binding to surface proteins then synthesizes viral RNA by using host’s 

replication machinery. Figure 8B represents Remdesivir as a prodrug in order to enter 

cell membrane then as active drug to inhibit viral RNA replication in Step 4 as the 

nucleoside (adenosine) triphosphate.7

Figure 2. Above table displays a list of chemical and physical properties of 

Remdesivir. The brand name is Veklury which is used interchangeably.3,4,9

Melting Point ~127 degrees Celsius

Density 1.5 +/- 0.1 g/cm3

Molar Volume 409.0±7.0 cm3

Molar Mass 602.585 g/mol

Molecular Formula C27H35N6O8P

Appearance Brittle, porous particle

Rotatable Bond Count 14

Chemical Structure Aromatic

Chemical Name 2-ethylbutyl N-{(S)-[2-C-(4-aminopyrrolo[2,1-

f][1,2,4]triazin-7-yl)-2,5-anhydro-d-

altrononitril-6-O-yl]phenoxyphosphoryl}-L-

alaninate; GS-5734

Brand name Veklury 

Figure 3. Remdesivir bonding 

structure between atoms before it 

is transformed to its active form. 

Nitrogen is green, Oxygen is 

blue, Hydrogen is gray, Carbon 

is red, and Phosphate is orange. 

Figure 4. Above image shows the inactive form of Remdesivir on 

the left. The right image is Remdesivir’s active form once it has 

metabolized into the cell and inhibit viral replication. 3,4

Remdesivir Dosage

3.5 kg to less than 40 kg 40 kg < Weight (kg)

Dosage: 5mg/kg for 

Day 1 then 2.5mg/kg 

for the following 

dosages.

Dosage: 200mg for 

Day 1 then 100mg 

for the following 

dosages.

Infusion time: 30-120 minutes

Figure 6.&7. Above images are the intravenous 

form of Remdesivir and instrument used to 

inject. 

Administration Flowchart 

Figure A: Without Remdesivir Figure B: With Remdesivir
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• Acute kidney 

function
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• Liver failure
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Half-Life

• 11 

hours 

Figure 9. Health effects of Remdesivir once dispersed throughout body. Side 

effects can improve or worsen dependent on condition and features of patient.

Figure 1. Timeline of Remdesivir evolution and COVID-19 outbreak.

Figure 10. Displayed above are percentages of adverse effects from 

Remdesivir (Veklury) and a placebo; it has no known addiction or 

withdraw symptoms.6 Interestingly, the antiviral drug is slightly 

better than placebo with regard to adverse reactions.

Figure 11. Image shows some geographical features from a major study 

conducted on Remdesivir treatment for COVID-19.2

Step 4


