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Drug Starting dosage Dose form Cost*
Remdesivir  Patients 12 years and older: 200 mg on day 1 via intravenous infusion, 12 years and older: $3,120 per
(Veklury) followed by 100 mg once daily for five to 10 days based on the need 100-mg powder in a treatment

for respiratory support

Children younger than 12 years weighing 88 b (40 kg) or more: 200
mg on day 1 via intravenous infusion, followed by 100 mg once daily
for five to 10 days based on the need for respiratory support

Infants and children weighing 7.7 b (3.5 kg) to less than 88 lb: 5 mg per
kg on day 1 via intravenous infusion, followed by 2.5 mg per kg once

single-dose vial or 100
mg per 20 mL of solu-
tion in a single-dose vial

Younger than 12 years:
100-mg powder in a
single-dose vial only

daily for five to 10 days based on the need for respiratory support

*—Estimated private insurance price for one treatment.’ Actual cost will vary with insurance and by region. Information obtained at https://www.
ajmc.com/view/gilead-sciences-sets-us-price-for-covid19-drug-at-2340-to-3120-based-on-insurance (accessed May 26, 2021; zip code: 66211).

Remdesivir (Veklury) is an antiviral drug that inhibits the replica-
tion of pathogenic human coronaviruses, including SARS-CoV-2
and SARS-CoV-1.! Remdesivir is approved by the U.S. Food and
Drug Administration for the treatment of COVID-19 in adults, and
it can be given to children 12 years and older (weighing at least
88 b [40 kgl) or younger than 12 years (weighing at least 7.7 lb
[3.5 kgl) under an emergency use authorization.?

Safety

Based on data from three phase 3 studies that included 1,313
patients, the most common adverse effects leading to discon-
tinuation of treatment are infusion-related hypersensitivity
reactions, which occur in less than 1% of patients.>* Remde-
sivir should not be used in patients with an estimated glo-
merular filtration rate (GFR) of less than 30 mL per minute
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and should be discontinued if the estimated GFR decreases
to less than 30 mL per minute. Because remdesivir may
affect liver function, patients should be monitored. If alanine
transaminase levels increase to more than 10 times the upper
limit of normal, treatment must be discontinued. Remde-
sivir should also be discontinued if the patient exhibits signs
and symptoms of liver inflammation, acute kidney injury
with decreased GFR, and decreased heart rate.>* There are
no available data on the drug-associated risk of major birth
defects or the effects on breastfed infants in patients who are
pregnant or breastfeeding.? Remdesivir should not be used
concurrently with chloroquine phosphate or hydroxychlo-
roquine sulfate because antiviral activity may be reduced.

Tolerability

Remdesivir is well tolerated by most adults with mild to
moderate and severe COVID-19. Approximately 5% (10-day
dosing regimen) and 3% (five-day dosing regimen) of
patients discontinued treatment because of adverse effects.*
The tolerability of remdesivir in children younger than 12
years has not been established.

Effectiveness

Remdesivir has been evaluated in several studies in hospi-
talized patients with mild to moderate or severe COVID-19
symptoms. Benefit varies based on illness severity and
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outcome measured. In the ACTT-1 trial, which involved
1,062 patients with all levels of illness severity, remdesivir
did not reduce time to recovery vs. placebo (five days vs.
six days) among 119 patients with mild to moderate disease
not requiring oxygen supplementation. However, it reduced
the time to recovery from 20 days to 15 days among 193
patients requiring noninvasive ventilation or use of high-
flow oxygen devices. Remdesivir did not benefit patients
receiving invasive mechanical ventilation or extracorpo-
real membrane oxygenation (ECMO).” In the Solidarity
trial (N = 11,330 patients), remdesivir therapy did not sig-
nificantly reduce the in-hospital mortality rate to a greater
degree than placebo among 3,204 patients not requiring
oxygen supplementation or mechanical ventilation.® In the
GS-U.S.-540-5774 trial (N = 596 patients), remdesivir did
not lead to a statistically significant improvement in clin-
ical status compared with the standard of care at 11 days
after initiation of treatment among 411 patients with mod-
erate COVID-19 not requiring oxygen supplementation.”
In another trial that included 237 patients with severe
COVID-19 requiring normal and high-flow oxygen supple-
mentation, remdesivir did not provide any statistically sig-
nificant clinical benefits compared with placebo.!

In addition, clinical practice guidelines differ in their rec-
ommendations as to whether remdesivir should be used. In
patients with mild symptoms who require no, minimal, or
increasing amounts of supplemental oxygen, the National
Institutes of Health (NIH) COVID-19 treatment guidelines
recommend using remdesivir, whereas the Infectious Dis-
eases Society of America (IDSA) recommends its use only in
patients requiring oxygen.>® For patients requiring invasive
mechanical ventilation or ECMO, the NIH does not recom-
mend starting treatment but suggests continuing treatment
if respiratory support has been initiated.® In contrast, the
IDSA suggests using remdesivir in hospitalized patients
who require mechanical ventilation or ECMO.’ The World
Health Organization guideline for the clinical management
of COVID-19 recommends against the use of remdesivir
regardless of the level of need for oxygen supplementation,
based on a systematic review and network meta-analysis
that pooled data from four randomized trials of 7,333 par-
ticipants hospitalized for COVID-19.-67210

Price

Remdesivir costs approximately $3,120 per treatment for
U.S. patients with private insurance." Uninsured individu-
als will be covered under provisions of the Coronavirus Aid,
Relief, and Economic Security Act.”?

Simplicity

Remdesivir is administered as a single loading intravenous
infusion of 200 mg, followed by a maintenance dosage of 100
mg per day for 10 days in patients requiring invasive mechan-
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ical ventilation or ECMO, or five days for patients who do not
require ventilatory support.? Creatinine levels, liver func-
tion tests, and prothrombin time should be determined in
patients before starting treatment with remdesivir, and mon-
itoring should be continued as clinically appropriate.?

Bottom Line

Although remdesivir has been shown to be safe and well tol-
erated, there is a lack of consistency in clinical trial results
and guideline recommendations. The current evidence sug-
gests that remdesivir can improve the time to recovery in
patients hospitalized with COVID-19 who require supple-
mental oxygen, including noninvasive ventilation and the
use of high-flow oxygen devices.

Address correspondence to Shyam Odeti, MD, FAAFP, SFHM,
MBA, at dr.odeti@gmail.com. Reprints are not available from the
authors.

References

1. Wang Y, Zhang D, Du G, et al. Remdesivir in adults with severe COVID-
19: a randomised, double-blind, placebo-controlled, multicentre trial
[published correction appears in Lancet. 2020;395(10238):1694]. Lan-
cet. 2020;395(10236):1569-1578.

2. DailyMed. Drug label information. Veklury—remdesivir injection, pow-
der, lyophilized, for solution. Accessed June 23, 2021. https://dailymed.
nlm.nih.gov/dailymed/druginfo.cfm?setid=c0978fa8-53ff-4ca2-82a7/-
567fd3e958ca#55.1

3. Beigel JH, Tomashek KM, Dodd LE, et al.; ACTT-1 Study Group Mem-
bers. Remdesivir for the treatment of Covid-19 - final report. N Engl
J Med. 2020;383(19):1813-1826.

4. Goldman JD, Lye DCB, Hui DS, et al.; GS-US-540-5773 Investigators.
Remdesivir for 5 or 10 days in patients with severe Covid-19. N Engl
J Med. 2020;383(19):1827-1837.

5. Bhimraj A, Morgan RL, Shumaker AH, et al. IDSA guidelines on the
treatment and management of patients with COVID-19. Infectious Dis-
eases Society of America 2021; Version 4.1.1. Accessed April 12, 2021.
https://www.idsociety.org/practice-guideline/covid-19-guideline-
treatment-and-management/

6. Pan H, Peto R, Henao-Restrepo AM, et al.; WHO Solidarity Trial Consor-
tium. Repurposed antiviral drugs for Covid-19 - Interim WHO Solidarity
Trial results. N Engl J Med. 2021;384(6):497-511.

. Spinner CD, Gottlieb RL, Criner GJ, et al.; GS-US-540-5774 Investiga-
tors. Effect of remdesivir vs standard care on clinical status at 11 days
in patients with moderate COVID-19: a randomized clinical trial. JAMA.
2020,;324(11):1048-1057.

8. National Institutes of Health. COVID-19 treatment guidelines. Therapeu-
tic management of hospitalized adults with COVID-19. Updated July 8,
2021. Accessed July 14, 2021. https://www.covid19treatmentguidelines.
nih.gov/therapeutic-management/

~

9. Rochwerg B, Agarwal A, Siemieniuk RA, et al. A living WHO guideline on
drugs for covid-19. BMJ. 2020;370:m3379.

10. Siemieniuk RA, Bartoszko JJ, Ge L, et al. Drug treatments for covid-19:
living systematic review and network meta-analysis [published correc-
tion appears in BMJ. 2021;373:n967]. BMJ. 2020,370:m2980.

11. Inserro A. Gilead Sciences sets US price for COVID-19 drug at $2340 to
$3120 based on insurance. Am J Manag Care. June 29, 2020. Accessed
May 26, 2021. https://www.ajmc.com/view/gilead-sciences-sets-us-
price-for-covid19-drug-at-2340-to-3120-based-on-insurance

12. U.S. Department of Health and Human Services. CARES Act Provider
Relief Fund. Last reviewed January 21, 2021. Accessed June 28, 2021.
https://www.hhs.gov/coronavirus/cares-act-provider-relief-fund/
index.htm! H

Volume 104, Number 3 * September 2021



