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BACKGROUND
Remdesivir improves clinical outcomes in patients hospitalized with moderate-to-
severe coronavirus disease 2019 (Covid-19). Whether the use of remdesivir in 
symptomatic, nonhospitalized patients with Covid-19 who are at high risk for 
disease progression prevents hospitalization is uncertain.
METHODS
We conducted a randomized, double-blind, placebo-controlled trial involving non-
hospitalized patients with Covid-19 who had symptom onset within the previous 
7 days and who had at least one risk factor for disease progression (age ≥60 years, 
obesity, or certain coexisting medical conditions). Patients were randomly as-
signed to receive intravenous remdesivir (200 mg on day 1 and 100 mg on days 2 
and 3) or placebo. The primary efficacy end point was a composite of Covid-19ñ
related hospitalization or death from any cause by day 28. The primary safety end 
point was any adverse event. A secondary end point was a composite of a Covid-19ñ
related medically attended visit or death from any cause by day 28.
RESULTS
A total of 562 patients who underwent randomization and received at least one 
dose of remdesivir or placebo were included in the analyses: 279 patients in the 
remdesivir group and 283 in the placebo group. The mean age was 50 years, 47.9% 
of the patients were women, and 41.8% were Hispanic or Latinx. The most com-
mon coexisting conditions were diabetes mellitus (61.6%), obesity (55.2%), and 
hypertension (47.7%). Covid-19ñrelated hospitalization or death from any cause 
occurred in 2 patients (0.7%) in the remdesivir group and in 15 (5.3%) in the pla-
cebo group (hazard ratio, 0.13; 95% confidence interval [CI], 0.03 to 0.59; 
P=0.008). A total of 4 of 246 patients (1.6%) in the remdesivir group and 21 of 
252 (8.3%) in the placebo group had a Covid-19ñrelated medically attended visit by 
day 28 (hazard ratio, 0.19; 95% CI, 0.07 to 0.56). No patients had died by day 28. 
Adverse events occurred in 42.3% of the patients in the remdesivir group and in 
46.3% of those in the placebo group.
CONCLUSIONS
Among nonhospitalized patients who were at high risk for Covid-19 progression, 
a 3-day course of remdesivir had an acceptable safety profile and resulted in an 
87% lower risk of hospitalization or death than placebo. (Funded by Gilead Sci-
ences; PINETREE ClinicalTrials.gov number, NCT04501952; EudraCT number, 
2020-003510-12.)
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Coronavirus disease 2019 (Covid-19), 
the illness caused by severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2), 

was first identified in December 2019 and rap-
idly progressed to a global pandemic.1 Older per-
sons and those with coexisting conditions such as 
obesity, cardiovascular disease, and diabetes mel-
litus are at increased risk for hospitalization or 
death from Covid-19.2,3 Some treatments such as 
monoclonal antibodies reduce the risk of pro-
gression of Covid-19. Additional therapeutic op-
tions could benefit patients and ease the burden 
on health care systems.

Remdesivir is a direct-acting nucleotide pro-
drug inhibitor of the SARS-CoV-2 RNA-depen-
dent RNA polymerase; it has potent nanomolar 
activity in primary human airway epithelial cells.4,5

A phase 3 trial of remdesivir showed that both a 
10-day course and a 5-day course of remdesivir 
shortened the recovery time in patients hospital-
ized with Covid-19.6,7 Early treatment of other 
acute viral infections improves clinical outcomes 
and reduces mortality,8-11 and this strategy has 
also been proposed for Covid-19.12 We hypothe-
sized that earlier initiation of a short course of 
remdesivir treatment in outpatient settings would 
reduce hospitalizations and mortality. Here, we 
report the results of a double-blind, randomized, 
placebo-controlled trial that evaluated the effica-
cy and safety of a 3-day course of remdesivir in 
high-risk, nonhospitalized patients with Covid-19.

Me thods

Patients
Eligible patients were 12 years of age or older 
and had at least one preexisting risk factor for 
progression to severe Covid-19 or were 60 years 
of age or older, regardless of whether they had 
other risk factors. Risk factors included hyper-
tension, cardiovascular or cerebrovascular dis-
ease, diabetes mellitus, obesity (a body-mass in-
dex [BMI; the weight in kilograms divided by the 
square of the height in meters] of ≥30), immune 
compromise, chronic mild or moderate kidney 
disease, chronic liver disease, chronic lung disease, 
current cancer, or sickle cell disease. Eligible 
patients had at least one ongoing symptom con-
sistent with Covid-19, with onset of the first 
symptom within 7 days before randomization 
(given that hospitalization typically occurs at or 
after 7 days of symptoms).13,14 Eligible patients 

had SARS-CoV-2 infection confirmed by a mo-
lecular diagnostic assay within 4 days before 
screening (which corresponds with the period 
characterized by the highest viral loads).15

Patients were ineligible if they were receiving 
or were expected to receive supplemental oxygen 
or hospital care at the time of screening. Pa-
tients were also ineligible if they had had a 
previous hospitalization for Covid-19, had previ-
ously received treatment for Covid-19 (including 
investigational agents), or had received a SARS-
CoV-2 vaccine. Full details are provided in the 
protocol and the statistical analysis plan (avail-
able with the full text of this article at NEJM.org).

Trial Design and Oversight
From September 18, 2020, through April 8, 2021, 
patients were enrolled at 64 sites in the United 
States, Spain, Denmark, and the United Kingdom. 
Trial sites included outpatient infusion facilities 
and skilled nursing facilities, and some partici-
pants received infusions at home. Patients were 
randomly assigned in a 1:1 ratio to receive intra-
venous remdesivir (200 mg on day 1 followed by 
100 mg on days 2 and 3) or placebo. Randomiza-
tion was stratified according to residence in a 
skilled nursing facility (yes or no), age (<60 years 
or ≥60 years), and country (United States or out-
side the United States). All patients and trial 
personnel were unaware of the trial-group assign-
ments. Before undergoing trial procedures, the 
patients provided written informed consent. As-
sent and parental or guardian consent were ob-
tained if the patients were younger than 18 years 
of age.

The trial was approved by the institutional 
review board or ethics committee at each trial 
site and was conducted in accordance with the 
Declaration of Helsinki, Good Clinical Practice 
guidelines, and local regulations. The trial was 
designed and conducted by the sponsor (Gilead 
Sciences) in collaboration with the principal in-
vestigators and in accordance with the protocol 
and amendments. The sponsor collected the data, 
monitored the trial conduct, and performed the 
statistical analyses. An interim analysis to be 
performed by the data and safety monitoring 
board was planned for when 50% enrollment 
was reached. The manuscript was prepared by a 
writer who was employed by Gilead Sciences, 
with input from all authors. All the authors had 
data confidentiality agreements with the spon-
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sor. All the authors vouch for the accuracy and 
completeness of the data and for the fidelity of 
the trial to the protocol.

Trial Assessments
Assessments included physical examinations, re-
porting of adverse events, blood testing, and the 
collection of nasopharyngeal swabs to quantify 
the SARS-CoV-2 viral load with the use of re-
verse-transcriptaseñpolymerase-chain-reaction 
(RT-PCR) assay at prespecified intervals. The 
electronic Covid-19ñadapted Influenza Patient-
Reported Outcome (FLU-PRO) Plus question-
naire (EviderañPPD) was used to assess patient-
reported symptoms. Patients completed the first 
questionnaire before the first infusion on day 1 
and then daily through day 14. The symptom 
questionnaire was first available on October 21, 
2020 (1 month after the start of enrollment). The 
full schedule of trial procedures is provided in 
the protocol.

End Points
The primary efficacy end point was a composite 
of hospitalization related to Covid-19 (as deter-
mined by site investigators, who were unaware 
of trial-group assignments, and defined as ≥24 
hours of acute care) or death from any cause by 
day 28. The primary efficacy end point was ini-
tially a composite of hospitalization for any 
cause or death from any cause by day 14 and was 
modified on January 14, 2021, in response to 
comments from the Food and Drug Administra-
tion; trial blinding was maintained. The primary 
safety end point was any adverse event.

Secondary end points included the composite 
of Covid-19ñrelated medically attended visits or 
death from any cause by days 14 and 28, Covid-19ñ
related hospitalization by days 14 and 28, the 
time-weighted average change in nasopharyngeal 
SARS-CoV-2 viral load from baseline to day 7, 
and the time to alleviation of baseline Covid-19 
symptoms (with alleviation defined as mild or 
absent symptoms) as compared with those re-
ported on the baseline FLU-PRO Plus question-
naire completed before the first infusion. Post 
hoc analyses were also conducted of hospitaliza-
tion for any cause by day 28 and time to allevia-
tion of baseline Covid-19 symptoms as reported 
on the FLU-PRO Plus questionnaire completed 
on the day of the first infusion, either before or 
after the infusion.

Statistical Analysis
Assuming that 9.3% of patients would die or 
have a Covid-19ñrelated hospitalization and 5% 
would drop out of the trial, we determined that 
a sample of 1264 patients would provide the trial 
with more than 90% power to detect a hazard 
ratio for Covid-19ñrelated hospitalization or death 
from any cause of 0.55 for the comparison of 
remdesivir with placebo, with a two-sided sig-
nificance level of 0.05. All patients who under-
went randomization and received at least one 
infusion were included in the analyses (the full 
analysis set). Demographic characteristics, base-
line measurements, adverse events, and laborato-
ry abnormalities were summarized descriptively.

Hazard ratios, rate ratios, and two-sided 95% 
confidence intervals for the primary and second-
ary end points were calculated with the use of a 
Cox proportional-hazards model adjusted for the 
stratification factors of residence in a skilled nurs-
ing facility (yes or no), age (<60 years or ≥60 years), 
and country (United States or outside the United 
States). The P value for the primary efficacy end 
point was calculated with the use of the same 
method. The percentage of patients who were 
hospitalized with Covid-19 by day 28 was esti-
mated with the use of a KaplanñMeier analysis. 
The time to alleviation of baseline Covid-19 symp-
toms in the prespecified and post hoc analyses 
was estimated with the use of the KaplanñMeier 
product-limit method. The time-weighted average 
change in viral load from baseline to day 7 was 
assessed with the use of analysis-of-covariance, 
with baseline viral load as a covariate. The widths 
of all calculated confidence intervals were not 
adjusted for multiplicity.

On April 6, 2021, an orderly closure of trial 
enrollment was announced by the sponsor be-
cause of administrative reasons related to a de-
crease in the incidence of SARS-CoV-2 infections, 
ethical concerns regarding assigning patients to 
placebo in the context of increased access to 
emergency-useñauthorized treatments such as 
monoclonal antibodies, and increasing vaccina-
tion rates among high-risk persons. The last pa-
tient was enrolled on April 8, 2021. Of the 1264 
patients who were expected to enroll, 562 (44.5%) 
had undergone randomization and had begun the 
trial regimen by the time enrollment was stopped. 
The data and safety monitoring board was in-
formed that the trial had been stopped, and no 
interim analyses were performed before trial 
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discontinuation. Double blinding was maintained 
until finalization of the data.

R esult s

Patients
Of the 630 patients who were screened, 584 
underwent randomization; 292 patients were 
assigned to each group. A total of 22 patients 
(13 who were assigned to receive remdesivir 
and 9 who were assigned to receive placebo) did 
not receive an infusion. The 562 patients who 
underwent randomization and received at least 
one infusion of remdesivir or placebo were in-
cluded in the efficacy and safety analyses (279 
patients in the remdesivir group and 283 in the 
placebo group) (Fig. S1 in the Supplementary 
Appendix, available at NEJM.org). Demographic 
and baseline clinical characteristics were balanced 
between the two groups (Table 1). Overall, 80.4% 
of the patients were White, 7.5% were Black, 
6.4% were American Indian or Alaska Native, 
47.9% were women, and 41.8% were Hispanic 
or Latinx; the mean age was 50 years, and the 
mean BMI was 31.0. A total of 30.2% of pa-
tients were 60 years of age or older, and the 
most common coexisting conditions were dia-
betes mellitus (61.6%), obesity (55.2%), and 
hypertension (47.7%). Eight patients (1.4%) 
younger than 18 years of age were enrolled. The 
median duration of symptoms before the first 
infusion was 5 days (interquartile range, 3 to 6), 
and the median time from SARS-CoV-2 confir-
mation to the time of screening was 2 days 
(interquartile range, 1 to 4). A total of 16.5% of 
the patients received at least one infusion at home, 
and 2.7% received at least one infusion in a 
skilled nursing facility.

Efficacy
A total of 2 of 279 patients (0.7%) in the remde-
sivir group and 15 of 283 (5.3%) in the placebo 
group had a Covid-19ñrelated hospitalization by 
day 28 (Table S1). All Covid-19ñrelated hospital-
izations occurred by day 14. No patients in either 
group died by day 28. The risk of Covid-19ñrelat-
ed hospitalization or death from any cause by day 
28 was 87% lower in the remdesivir group than 
in the placebo group (hazard ratio, 0.13; 95% 
confidence interval [CI], 0.03 to 0.59; P=0.008) 
(Table 2 and Fig. 1A). In prespecified subgroup 
analyses, the incidence of a primary efficacy end-

point event was lower in the remdesivir group 
than in the placebo group (Fig. 2).

The incidence of Covid-19ñrelated medically 
attended visits or death from any cause by day 28 
was also lower in the remdesivir group than in 
the placebo group: 4 of 246 patients (1.6%) in 
the remdesivir group and 21 of 252 (8.3%) in the 
placebo group had a medically attended visit 
(hazard ratio, 0.19; 95% CI, 0.07 to 0.56) (Fig. 1B). 
By day 14, a total of 2 of 246 patients (0.8%) in 
the remdesivir group and 20 of 252 (7.9%) in the 
placebo group had a medically attended visit 
(hazard ratio, 0.10; 95% CI, 0.02 to 0.43).

A total of 5 of 279 patients (1.8%) in the rem-
desivir group and 18 of 283 (6.4%) in the placebo 
group were hospitalized for any reason by day 
28. Results of a post hoc analysis showed a 72% 
lower risk of hospitalization for any cause by day 
28 in the remdesivir group than in the placebo 
group (hazard ratio, 0.28; 95% CI, 0.10 to 0.75).

Time to Alleviation of Symptoms
Of the 126 patients who completed the baseline 
FLU-PRO Plus questionnaire before the first in-
fusion, 23 of 66 patients (34.8%) in the remde-
sivir group and 15 of 60 (25.0%) in the placebo 
group reported alleviation of symptoms by day 14 
(rate ratio, 1.41; 95% CI, 0.73 to 2.69) (Fig. S2A). 
In a post hoc analysis involving patients who 
completed the baseline questionnaire any time 
on the day of the first infusion (either before or 
after the infusion), 61 of 169 patients (36.1%) in 
the remdesivir group and 33 of 165 (20.0%) in 
the placebo group reported alleviation of symp-
toms by day 14 (rate ratio, 1.92; 95% CI, 1.26 to 
2.94) (Fig. S2B).

Analyses of Viral Load
The mean (±SD) baseline nasopharyngeal viral 
load was 6.29±1.77 log10 copies per milliliter. In 
the remdesivir group, the mean nasopharyngeal 
SARS-CoV-2 viral load decreased from 6.31±1.75 
log10 copies per milliliter at baseline to 4.11±1.36 
log10 copies per milliliter at day 7. In the placebo 
group, the mean viral load decreased from 
6.28±1.79 log10 copies per milliliter at baseline 
to 4.06±1.19 log10 copies per milliliter at day 7 
(Fig. S3). The time-weighted average change in 
viral load from baseline to day 7 did not differ 
substantially between the two groups (−1.24 log10
copies per milliliter in the remdesivir group and 
−1.14 log10 copies per milliliter in the placebo 
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group; least-squares mean difference, 0.07; 95% 
CI, −0.10 to 0.24).

Safety
By day 28, adverse events had occurred in 118 of 
279 patients (42.3%) in the remdesivir group and 
in 131 of 283 (46.3%) in the placebo group (Ta-

ble 3). The most common nonserious adverse 
events that occurred in at least 5% of patients in 
both groups were nausea, headache, and cough. 
Adverse events that were determined by the in-
vestigators to be related to the trial regimen 
occurred in 34 of 279 patients (12.2%) in the 
remdesivir group and in 25 of 283 (8.8%) in the 

Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Characteristic
Remdesivir
(N=279)

Placebo
(N=283)

Total
(N=562)

Age ó  yr 50±15 51±15 50±15

Age category ó  no. (%)

≥60 yr 83 (29.7) 87 (30.7) 170 (30.2)

<18 yr 3 (1.1) 5 (1.8) 8 (1.4)

Female sex ó  no. (%) 131 (47.0) 138 (48.8) 269 (47.9)

Residence in the United States ó  no. (%) 264 (94.6) 267 (94.3) 531 (94.5)

Race or ethnic group ó  no. (%)Ü

White 228 (81.7) 224 (79.2) 452 (80.4)

Black 20 (7.2) 22 (7.8) 42 (7.5)

American Indian or Alaska Native 15 (5.4) 21 (7.4) 36 (6.4)

Asian, Native Hawaiian, or Pacific Islander 7 (2.5) 7 (2.5) 14 (2.5)

Hispanic or Latinx 123 (44.1) 112 (39.6) 235 (41.8)

Other 3 (1.1) 2 (0.7) 5 (0.9)

Body-mass index 31.2±6.7 30.8±5.8 31.0±6.2

Coexisting conditions ó  no. (%)

Diabetes mellitus 173 (62.0) 173 (61.1) 346 (61.6)

Obesity 154 (55.2) 156 (55.1) 310 (55.2)

Hypertension 138 (49.5) 130 (45.9) 268 (47.7)

Chronic lung disease 67 (24.0) 68 (24.0) 135 (24.0)

Current cancer 12 (4.3) 18 (6.4) 30 (5.3)

Cardiovascular or cerebrovascular disease 20 (7.2) 24 (8.5) 44 (7.8)

Immune compromise 14 (5.0) 9 (3.2) 23 (4.1)

Chronic kidney disease, mild or moderate 7 (2.5) 11 (3.9) 18 (3.2)

Chronic liver disease 1 (0.4) 1 (0.4) 2 (0.4)

Residence in skilled nursing facility ó  no. (%) 8 (2.9) 7 (2.5) 15 (2.7)

Median duration of symptoms before first infusion 
(IQR) ó  days

5 (3ñ 6) 5 (4ñ 6) 5 (3ñ 6)

Median time since RT-PCR confirmation of SARS-
CoV-2 (IQR) ó  days

2 (1ñ 3) 3 (1ñ 4) 2 (1ñ 4)

Mean SARS-CoV-2 RNA nasopharyngeal viral load 
ó  log10 copies/mlá

6.31±1.75 6.28±1.79 6.29±1.77

*  Plusñ minus values are means ±SD. IQR denotes interquartile range, RT-PCR reverse transcriptaseñ polymerase chain 
reaction, and SARS-CoV-2 severe acute respiratory syndrome coronavirus 2.

Ü   Race and ethnic group were reported by the patients. Patients could have had more than one race or ethnic group.
á   Data are shown for the virologic analysis set, which is defined in the statistical analysis plan (available with the proto-

col at NEJM.org): 215 of 279 patients (77.1%) in the remdesivir group and 213 of 283 patients (75.3%) in the placebo 
group.
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placebo group. Fewer patients in the remdesivir 
group than in the placebo group had serious 
adverse events (5 of 279 patients [1.8%] vs. 19 of 
283 patients [6.7%]).

By day 28, laboratory abnormalities of grade 
3 or higher had occurred in 29 of 279 patients 
(10.4%) in the remdesivir group and in 23 of 283 
(8.1%) in the placebo group. At day 14, the mean 
(±SD) change from baseline in creatinine clear-
ance was minimal (0.26±21.2 ml per minute in 
the remdesivir group and 1.9±18.6 ml per min-
ute in the placebo group). Similarly, at day 14, 
the mean change from baseline in alanine ami-
notransferase levels was minimal (−3.0±21.6 U per 
liter in the remdesivir group and −1.0±27.4 U per 
liter in the placebo group).

Discussion

In this trial involving nonhospitalized patients 
with Covid-19 who were at high risk for severe 
disease, we found that patients who received a 
3-day course of remdesivir had an 87% lower 
risk of Covid-19ñrelated hospitalization or death 
from any cause by day 28 and an 81% lower risk 
of Covid-19ñrelated medically attended visits or 
death from any cause by day 28 than patients 
who received placebo. Results of subgroup analy-
ses regarding the primary and secondary end 
points according to diabetes status, obesity, male 
sex, hypertension, and nonñHispanic or Latinx 
ethnic group were similar to those in the overall 
trial population and showed that in these sub-

Table 2. Efficacy Calculated with the Use of a Cox Proportional-Hazards Model with Baseline Stratification Factors as Covariates.*

End Point
Remdesivir
(N=279)

Placebo
(N=283)

Hazard Ratio
(95% CI) P Value

Primary efficacy end point

Covid-19ñ related hospitalization or death from any 
cause by day 28 ó  no. (%)Ü

2 (0.7) 15 (5.3) 0.13 (0.03 to 0.59) 0.008

Secondary efficacy end points

Covid-19ñ related hospitalization or death from any 
cause by day 14 ó  no. (%)

2 (0.7) 15 (5.3) 0.13 (0.03 to 0.59)

Covid-19ñ related medically attended visit or death 
from any cause ó  no./total no. (%)á

Day 14 2/246 (0.8) 20/252 (7.9) 0.10 (0.02 to 0.43)

Day 28 4/246 (1.6) 21/252 (8.3) 0.19 (0.07 to 0.56)

Death from any cause by day 28 ó  no. 0 0 NC

Hospitalization for any cause by day 28 ó  no. (%)ß 5 (1.8) 18 (6.4) 0.28 (0.10 to 0.75)

Time-weighted average change in nasopharyngeal 
SARS-CoV-2 viral load from baseline to day 7 
ó  log10 copies/ml

−1.24 −1.14 0.07 (−0.10 to 0.24)¶

Alleviated baseline Covid-19 symptoms, according to 
FLU-PRO Plus questionnaire ó  no./total no. (%)∥

Questionnaire completed before infusion on day 1 23/66 (34.8) 15/60 (25.0) 1.41 (0.73 to 2.69)**

Questionnaire completed on day 1, either before or 
after infusion ó  no./total no. (%)ß

61/169 (36.1) 33/165 (20.0) 1.92 (1.26 to 2.94)**

*  Baseline stratification factors were residence in a skilled nursing facility (yes or no), age (<60 years or ≥60 years), and country (United States 
or outside the United States). Covid-19 denotes coronavirus disease 2019, and NC not calculated.

Ü   Of the eight patients who were adolescents, none had a Covid-19ñ related hospitalization or death from any cause by day 28.
á   Data are shown for patients who underwent randomization, received at least one infusion of remdesivir or placebo, and met eligibility cri-

teria as defined in protocol amendment 2 or later.
ß   The analysis was conducted post hoc.
¶   The value is the least-squares mean.
∥  On the FLU-PRO (Influenza Patient-Reported Outcome) Plus questionnaire, which was adapted for patients with Covid-19, alleviation of 

Covid-19 symptoms was defined as mild or absent symptoms.
**  The value is the rate ratio.
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groups, remdesivir resulted in a lower risk of 
Covid-19ñrelated hospitalization or death from 
any cause by day 28 than placebo (Fig. 2). All in-

stances of Covid-19ñrelated hospitalization among 
patients with cancer, chronic lung disease, cardio-
vascular disease, and Hispanic or Latinx ethnicity 

Figure 1. Primary Efficacy and Secondary End Points.

Panel A shows the Kaplanñ Meier estimate of the time to hospitalization related to coronavirus disease 2019 (Covid-19) 
or death from any cause by day 28 (the primary efficacy end point). Panel B shows the Kaplanñ Meier estimate of 
the time to a Covid-19ñ related medically attended visit or death from any cause by day 28 (a secondary end point); 
this end point was assessed in the modified full analysis set, which is defined in the statistical analysis plan (avail-
able with the protocol at NEJM.org). The hazard ratios, two-sided 95% confidence intervals, and P value were esti-
mated with the use of Cox regression with the baseline stratification factors as covariates: residence in a skilled 
nursing facility (yes or no), age (<60 years or ≥60 years), and country (United States or outside the United States). 
Insets show the same data on an enlarged y axis.
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occurred in the placebo group. Results of a post 
hoc analysis involving patients who completed 
the FLU-PRO Plus questionnaire on day 1 either 
before or after the infusion showed that patients 
in the remdesivir group had a faster time to alle-
viation of baseline symptoms by day 14 than those 
in the placebo group. Treatment with remdesivir 
had an acceptable safety profile in a variety of 
outpatient settings, and the incidence of adverse 
events was similar to that in the placebo group.

The results of this trial should be considered 
in the context of other randomized trials of rem-
desivir. The first stage of the Adaptive Covid-19 
Treatment Trial (ACTT-1) showed that patients 
with moderate-to-severe Covid-19 who were treat-
ed with remdesivir had a shorter time to recovery 
and a lower risk of progression to more severe re-
spiratory disease than patients who received pla-
cebo.6 One of the SIMPLE trials (GS-US-540-5774) 
showed that patients with moderate Covid-19 who 
received remdesivir for up to 5 days had signifi-
cantly higher odds of having a better clinical sta-
tus on day 11.16 The ACTT-1 and SIMPLE trials 
also showed that the safety profile of remdesivir 
was similar to that of placebo, a finding consis-
tent with the results of this trial.6,7,16 Although 

some open-label, randomized trials involving hos-
pitalized patients showed conflicting results with 
respect to clinical efficacy,17,18 data from the ACTT-1 
and SIMPLE trials and real-world studies,19 to-
gether with the results of the current trial, sup-
port the clinical benefit of remdesivir across the 
Covid-19 spectrum. In addition, these data show 
that remdesivir may have greater efficacy when 
initiated earlier in the course of Covid-19, a find-
ing consistent with post hoc analyses of data 
from the ACTT-1 trial that showed that remdesi-
vir prevented disease progression.20

Despite its beneficial clinical effects, the up-
per airway viral load was not lower in patients 
who received remdesivir than in those who re-
ceived placebo, as measured by nasopharyngeal 
RT-PCR testing. Similar discordant findings be-
tween clinical effectiveness and viral loads in 
the upper respiratory tract were reported in 
rhesus macaques that were infected with SARS-
CoV-2.21 In that study, remdesivir resulted in a 
clinical benefit and reduced SARS-CoV-2 replica-
tion in the lower respiratory tract compartment 
but did not significantly reduce viral load in the 
upper respiratory tract. These data support the 
hypothesis that SARS-CoV-2 nasopharyngeal vi-

Figure 2. Covid-19ñ Related Hospitalization or Death from Any Cause at Day 28 in More Than 5% of the Trial Population,
According to Demographic and Clinical Characteristics at Baseline.

Hazard ratios and two-sided 95% confidence intervals (I bars) were estimated with the use of Cox regression with 
the baseline stratification factors as covariates: residence in a skilled nursing facility (yes or no), age (<60 years or 
≥60 years), and country (United States or outside the United States). Analyses with stratification according to His-
panic or Latinx ethnic group were conducted post hoc. Hazard ratios and 95% confidence intervals for subgroups 
with no events in the remdesivir group could not be accurately calculated and are therefore omitted. The dashed 
line indicates a hazard ratio of 1.0.
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ral loads do not reliably predict treatment out-
comes in Covid-19.22

Remdesivir is another important option for 
outpatients with Covid-19. The efficacy of a 3-day 
course of remdesivir for nonhospitalized patients 
with Covid-19 is qualitatively similar to that of 
single-dose neutralizing monoclonal antibody 
therapies.23-26 Like most neutralizing monoclonal 
antibody treatments, remdesivir is administered 
intravenously; however, it is a direct-acting anti-
viral agent that can be shipped and stored lyophi-
lized at room temperature and does not require 
prolonged infusion times or post-infusion safety 
monitoring. Several countries lack access to 
monoclonal antibodies, and even in the United 
States, where monoclonal antibodies are autho-
rized, shortages have transiently limited patient 
access. In addition, combination therapies that 
include a direct-acting antiviral agent at an early 
stage of disease may be synergistic in patients at 
highest risk (e.g., those who are immunocom-
promised). Given that remdesivir targets the high-
ly conserved viral RNA-dependent RNA poly-
merase, it is likely to maintain efficacy against 
emerging SARS-CoV-2 variants of concern, a 
potential limitation of neutralizing monoclonal 
antibody therapy.27 In vitro testing has shown 
that all variants of concern remain susceptible to 
remdesivir.28 Finally, recent in vitro and in vivo 
data from the testing of an orally bioavailable 
prodrug of the parent nucleoside of remdesivir 
showed antiviral activity in lung cell lines and 
significantly lower viral load in the lungs of 
mice infected with SARS-CoV-2 that received this 
prodrug than in control mice.29 Beyond support-
ing the use of readily available intravenous for-
mulations, this trial provides a proof of concept 
for the study of new prodrugs of the active me-
tabolite of remdesivir and provides support for 
the development of remdesivir for nonhospital-
ized patients with Covid-19 who are at risk for 
disease progression.

Our trial has several limitations. Although 
characteristics such as older age, certain high-risk 
coexisting conditions, and Hispanic or Latinx or 
American Indian or Alaska Native ethnic group 
were strongly represented in the trial population, 
Black or Asian race, chronic liver disease, chron-
ic kidney disease, immunocompromised status, 
and cancer were underrepresented (Table 1 and 
Table S2). This trial was conducted primarily in 

the United States (94.5% of patients lived in the 
United States), and only 8 patients (1.4%) were 
adolescents. Like other trials, this trial excluded 
patients who had received SARS-CoV-2 vaccines; 
thus, it is difficult to generalize these data to the 
vaccinated population. However, for patients in 
regions of the world that do not yet have access 
to vaccines or for patients who do not have a 
good response to vaccination (e.g., those who 
are immunocompromised), outpatient remdesi-
vir may play an important role in the manage-
ment of Covid-19. This trial was also conducted 
before the emergence of the B.1.617.2 (delta) 
variant of SARS-CoV-2 as the dominant circulat-
ing strain. Finally, the trial was stopped for ad-
ministrative reasons, and less than half of the 
planned enrollment was achieved. Nonetheless, 
we observed significantly better clinical out-

Table 3. Adverse Events.*

Event
Remdesivir
(N=279)

Placebo
(N=283)

no. of patients (%)

Primary safety end point: any adverse 
event

118 (42.3) 131 (46.3)

Adverse events

Nausea 30 (10.8) 21 (7.4)

Headache 16 (5.7) 17 (6.0)

Cough 10 (3.6) 18 (6.4)

Diarrhea 11 (3.9) 11 (3.9)

Dyspnea 7 (2.5) 15 (5.3)

Fatigue 10 (3.6) 11 (3.9)

Ageusia 8 (2.9) 7 (2.5)

Anosmia 9 (3.2) 6 (2.1)

Dizziness 5 (1.8) 10 (3.5)

Chills 6 (2.2) 8 (2.8)

Pyrexia 1 (0.4) 11 (3.9)

Covid-19 pneumonia 2 (0.7) 8 (2.8)

Adverse event related to trial regimen 34 (12.2) 25 (8.8)

Serious adverse eventÜ 5 (1.8) 19 (6.7)

Adverse event leading to discontinuation 
of trial regimen

2 (0.7) 5 (1.8)

Death 0 0

*  Of the eight patients who were adolescents, one patient in the placebo group 
reported an adverse event (mild fatigue).

Ü   Severity grades were defined according to the Division of AIDS Table for Grading 
the Severity of Adult and Pediatric Adverse Events, version 2.1.

The New England Journal of Medicine 
Downloaded from nejm.org on February 1, 2022. For personal use only. No other uses without permission. 

 Copyright © 2022 Massachusetts Medical Society. All rights reserved. 



n engl j med 386;4 nejm.org January 27, 2022314

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

comes among patients who received remdesivir 
than among those who received placebo. The 
discontinuation of the trial because of adminis-
trative reasons was unlikely to have introduced 
bias because no interim statistical analyses were 
performed, and double blinding was maintained 
until the data were finalized.

A 3-day course of remdesivir had an accept-
able safety profile and prevented disease progres-
sion resulting in hospitalization among high-risk 
patients with Covid-19. In the campaign toward 
ending the Covid-19 pandemic, these data add yet 

another option to the armamentarium for the 
treatment of vulnerable patients who are at high 
risk for progression to severe Covid-19.
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