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Table 1. Pharmacology
Class  Antiviral drug

Formulations 100 mg single-dose vials containing lyophilized 
  powder and 100 mg/20 mL solution in single-
  dose vials

Route Intravenous

Tmax (median) Remdesivir: 0.7 hrs (after 30-min IV infusion)
  GS-4415241: 1.5-2 hrs (after 30-min IV infusion)

Metabolism Prodrug metabolized by carboxyesterase 1 and
  cathepsin A, then phosphorylated by cellular 
  kinases to the active metabolite

Half-life Remdesivir: 1 hr
  GS-4415241: 27 hrs
1. Predominant circulating metabolite.

▶ Remdesivir (Veklury) for COVID-19

The FDA has approved the antiviral drug remdesivir 
(Veklury – Gilead) for IV treatment of COVID-19 in 
hospitalized patients who are ≥12 years old and weigh 
≥40 kg. Hospitalized children who are <12 years old 
or weigh <40 kg can receive remdesivir through an 
Emergency Use Authorization (EUA). Remdesivir is 
the fi rst drug to be approved in the US for treatment 
of COVID-19.

Pronunciation Key
Remdesivir: rem de’ si vir  Veklury: vek’ lur ee

MECHANISM OF ACTION — Remdesivir is a nucleotide 
prodrug of an adenosine analog that inhibits viral 
RNA-dependent RNA polymerase. It is active against 
SARS-CoV-2 and some other coronaviruses in vitro 
and in animal models. 

CLINICAL STUDIES — FDA approval of remdesivir was 
based on the results of three randomized controlled 
trials in hospitalized patients with COVID-19.

In a double-blind trial (ACTT-1), 1062 hospitalized 
adults with COVID-19 and evidence of lower respiratory 
tract infection were randomized to receive remdesivir 
or placebo for up to 10 days, in addition to standard 
treatment. About 15% of patients had mild to moderate 
disease and 85% had severe disease. Median time to 
recovery within 29 days of receiving treatment, defi ned 
as being discharged or still hospitalized but no longer 

requiring supplemental oxygen, the primary endpoint, 
was shorter with remdesivir than with placebo (10 vs 
15 days; RR 1.29, 95% CI 1.12 to 1.49). The Kaplan-
Meier estimate of mortality by day 29 was 11.4% with 
remdesivir versus 15.2% with placebo (HR 0.73, 95%
CI 0.52 to 1.03).1

In an open-label trial (SIMPLE-Moderate), 584 
hospitalized adults with moderate COVID-19 
(pneumonia and room-air oxygen saturation >94%) 
were randomized to receive remdesivir for either 5 or 
10 days or standard treatment. Patients who received 
remdesivir for 5 days, but not those who received it for 
10 days, were more likely to have an improvement in 
their clinical status on day 11 than those who received 
standard treatment (odds ratio 1.65; 95% CI 1.09-
2.48). All-cause mortality at day 28 was ≤2% in all
3 groups.2

In another open-label trial (SIMPLE-Severe), 
397 hospitalized adults with severe COVID-19 
(pneumonia and oxygen saturation of ≤94% or 
requiring supplemental oxygen) were randomized 
to receive remdesivir for either 5 or 10 days. By day 
14, a clinical improvement of ≥2 points on a 7-point 
ordinal scale, the primary endpoint, occurred in 
64% of patients treated with remdesivir for 5 days 
compared to 54% of those treated for 10 days, a 
statistically signifi cant difference. In the 5-day 
treatment group, discharge rates were higher (60% vs 
52%), particularly among those who had symptoms 
for <10 days before receiving their fi rst remdesivir 
dose, and mortality rates were lower (8% vs 11%), 
but the differences were not statistically signifi cant. 
All-cause mortality at day 28 was 12% in the 5-day 
treatment group versus 14% in the 10-day treatment 
group.3

In a third open-label trial (WHO Solidarity), 11,266 
hospitalized adults with COVID-19 were randomized 
to receive remdesivir, hydroxychloroquine, lopinavir/
ritonavir, or interferon beta. Controls were local 
standard of care or one of the other study drugs. 
An interim analysis found that none of the drugs 
had an effect on in-hospital mortality, the primary 
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outcome, or on initiation of ventilation or duration of 
hospital stay. There was no standard for the timing 
of administration of the study drugs in relation to the 
onset of symptoms.4 

Clinical trials of a nebulized formulation of 
remdesivir for treatment of COVID-19 in outpatients 
are ongoing.5 A clinical trial (CARAVAN) evaluating 
IV remdesivir for treatment of COVID-19 in children 
<18 years old is underway.

TIMING OF ADMINISTRATION — In other viral 
infections (e.g., influenza), early use of an effective 
antiviral drug has been associated with improved 
clinical outcomes. In most patients with COVID-19, 
replication-competent virus has not been recovered 
after 10 days following symptom onset. Recovery 
of replication-competent virus between 10 and 20 
days after symptom onset has been documented in 
some patients with severe COVID-19.6

In ACTT-1, the median duration between symptom 
onset and randomization was 9 days; the benefi t 
of remdesivir was larger when given earlier in the 
illness. In SIMPLE-Moderate, the median duration of 
symptoms before remdesivir treatment was 9 days 
in the standard treatment group and 8 days in both 
remdesivir groups. In SIMPLE-Severe, it was 8 days in 
the 5-day group and 9 days in the 10-day group. 

ADVERSE EFFECTS — The most common adverse 
effects (frequency ≥5%) of remdesivir in the clinical 
trials were nausea and transaminase elevations. 
Hypersensitivity reactions, including anaphylaxis, 
have been reported.

PREGNANCY AND LACTATION — Pregnant women 
with COVID-19 are at risk for serious morbidity 
and mortality. In animal studies, no adverse effects 
on embryofetal development were observed when 
remdesivir was given to pregnant animals at exposures 
4 times the exposure in humans at the recommended 
dose. In an uncontrolled study in 86 pregnant women 
with severe COVID-19, remdesivir appeared to be 
effective (reduced oxygen requirement, high rate of 
recovery) and safe for use during pregnancy.7 No data 
are available on the presence of remdesivir in human 
breast milk or on its effects on the breastfed infant or 
milk production.

DRUG INTERACTIONS — Coadministration of 
remdesivir with chloroquine or hydroxychloroquine is 
not recommended based on cell culture data showing 
an antagonistic effect of these drugs on the intracellular 
metabolic activation and antiviral activity of remdesivir. 
No drug-drug interaction studies of remdesivir have 
been conducted in humans.

DOSAGE, ADMINISTRATION, AND COST — The 
recommended dosage of remdesivir is 200 mg IV on 
day 1, followed by 100 mg once daily. The drug should 
be infused over 30-120 minutes. The recommended 
treatment duration is 10 days for patients who 
need mechanical ventilation and/or extracorporeal 
membrane oxygenation (ECMO) and 5 days for those 
who do not. Patients given a 5-day course of remdesivir 
who do not improve can receive up to 5 additional days 
of treatment. The drug is not recommended for use in 
patients with an eGFR <30 mL/min. A 5-day treatment 
course with Veklury costs $3120.8

CONCLUSION — Clinical trials of the IV antiviral drug 
remdesivir (Veklury), the fi rst drug to be approved by 
the FDA for treatment of COVID-19, have produced 
mixed results. The drug has been shown to shorten 
the time to recovery in hospitalized adults. The benefi t 
of remdesivir appears to be greater when given earlier 
in the illness.   ■
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