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IMPORTANCE Older patients and those with comorbidities who are infected with SARS-CoV-2
may be at increased risk of hospitalization and death. Sotrovimab is a neutralizing antibody
for the treatment of high-risk patients to prevent COVID-19 progression.

OBJECTIVE To evaluate the efficacy and adverse events of sotrovimab in preventing
progression of mild to moderate COVID-19 to severe disease.

DESIGN, SETTING, AND PARTICIPANTS Randomized clinical trial including 1057 nonhospitalized
patients with symptomatic, mild to moderate COVID-19 and at least 1 risk factor for
progression conducted at 57 sites in Brazil, Canada, Peru, Spain, and the US from August 27,
2020, through March 11, 2021; follow-up data were collected through April 8, 2021.

INTERVENTIONS Patients were randomized (1:1) to an intravenous infusion with 500 mg of
sotrovimab (n = 528) or placebo (n = 529).

MAIN OUTCOMES AND MEASURES The primary outcome was the proportion of patients with
COVID-19 progression through day 29 (all-cause hospitalization lasting >24 hours for acute
illness management or death); 5 secondary outcomes were tested in hierarchal order,
including a composite of all-cause emergency department (ED) visit, hospitalization of any
duration for acute illness management, or death through day 29 and progression to severe or
critical respiratory COVID-19 requiring supplemental oxygen or mechanical ventilation.

RESULTS Enrollment was stopped early for efficacy at the prespecified interim analysis.
Among 1057 patients randomized (median age, 53 years [IQR, 42-62], 20% were �65 years
of age, and 65% Latinx), the median duration of follow-up was 103 days for sotrovimab and
102 days for placebo. All-cause hospitalization lasting longer than 24 hours or death was
significantly reduced with sotrovimab (6/528 [1%]) vs placebo (30/529 [6%]) (adjusted
relative risk [RR], 0.21 [95% CI, 0.09 to 0.50]; absolute difference, –4.53% [95% CI, –6.70%
to –2.37%]; P < .001). Four of the 5 secondary outcomes were statistically significant in favor
of sotrovimab, including reduced ED visit, hospitalization, or death (13/528 [2%] for
sotrovimab vs 39/529 [7%] for placebo; adjusted RR, 0.34 [95% CI, 0.19 to 0.63]; absolute
difference, –4.91% [95% CI, –7.50% to –2.32%]; P < .001) and progression to severe or critical
respiratory COVID-19 (7/528 [1%] for sotrovimab vs 28/529 [5%] for placebo; adjusted RR,
0.26 [95% CI, 0.12 to 0.59]; absolute difference, –3.97% [95% CI, –6.11% to –1.82%];
P = .002). Adverse events were infrequent and similar between treatment groups (22% for
sotrovimab vs 23% for placebo); the most common events were diarrhea with sotrovimab
(n = 8; 2%) and COVID-19 pneumonia with placebo (n = 22; 4%).

CONCLUSIONS AND RELEVANCE Among nonhospitalized patients with mild to moderate
COVID-19 and at risk of disease progression, a single intravenous dose of sotrovimab, compared
with placebo, significantly reduced the risk of a composite end point of all-cause hospitalization
or death through day 29. The findings support sotrovimab as a treatment option for
nonhospitalized, high-risk patients with mild to moderate COVID-19, although efficacy against
SARS-CoV-2 variants that have emerged since the study was completed is unknown.
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A s of January 2022, more than 5.4 million people world-
wide have died from COVID-19.1 The most common se-
rious manifestations of COVID-19 are respiratory fail-

ure and acute respiratory distress syndrome, but diverse effects
have been observed in other organ systems.2 Patient charac-
teristics associated with a greater risk of severe COVID-19 in-
clude older age, obesity, and chronic kidney disease.3

Since its identification, mutations in the SARS-CoV-2
spike gene have resulted in the global spread of variants of
concern that may increase transmissibility and disease sever-
ity while decreasing response to vaccines and treatment
options.4,5 Recently, B.1.617.2 (Delta) and B1.1.529 (Omicron)
have emerged as the leading variants of concern, with
increased transmissibility and immune evasion, including
vaccine breakthrough infections.4 Effective therapies are
needed because of these mutations, limited vaccine availabil-
ity, and vaccine hesitancy to provide a high barrier against
viral escape and enduring coverage.6 In the US, current treat-
ment guidelines for outpatients with mild to moderate
COVID-19 who are at high risk for clinical progression recom-
mend monoclonal antibody treatment.6

Sotrovimab is an Fc-engineered human monoclonal anti-
body that contains the LS modification to enhance half-life
and respiratory mucosal delivery.7,8 In contrast to other
monoclonal antibodies,9 sotrovimab targets a highly con-
served epitope in the SARS-CoV-2 spike protein at a region
that does not compete with binding of the angiotensin-
converting enzyme 2.10,11 In addition to neutralizing SARS-
CoV-2, sotrovimab has demonstrated effector functions
in vitro that may contribute to immune-mediated viral
clearance.7,12 Data also suggest that sotrovimab may prevent
cell-cell fusion (ie, syncytia formation) unlike other antibod-
ies that target the receptor-binding domain.13

The COVID-19 Monoclonal Antibody Efficacy Trial–Intent
to Care Early (COMET-ICE) evaluated the efficacy and toler-
ability of sotrovimab administered intravenously in high-risk
patients with mild to moderate COVID-19. The results from a
preplanned interim analysis were recently published.14 The full
results of this trial through the primary outcome at day 29 are
presented here.

Methods
Study Design
The early treatment of mild to moderate COVID-19 with
sotrovimab was assessed in this phase 3, double-blind,
placebo-controlled, multicenter randomized clinical trial.
There were 57 participating centers (6 sites in Brazil; 2 sites in
Canada; 1 site in Peru; 3 sites in Spain; and 45 sites in the US).
The protocol and statistical analysis plan, including changes
made after trial commencement, appear in Supplement 1.
The study was conducted in accordance with the principles
of the Declaration of Helsinki and the Council for Interna-
tional Organizations of Medical Sciences international ethical
guidelines, applicable Good Clinical Practice guidelines from
the International Council for Harmonisation, and applicable
laws and regulations. Ethics approval was obtained from

institutional review boards and ethics committees at all par-
ticipating sites. All patients or their representatives provided
written informed consent, and the appropriate institutional
forms were archived.

Patients
Eligible patients were aged 18 years or older, tested positive
for SARS-CoV-2 by reverse transcriptase–polymerase chain
reaction (RT-PCR) test or an antigen test, and had symptom
onset within the prior 5 days. The study population repre-
sented patients at high risk for COVID-19 progression requir-
ing hospitalization or death. As such, patients were required
to have at least 1 of the following risk factors: age of 55 years
or older, diabetes requiring medication, obesity (body mass
index >30; calculated as weight in kilograms divided by
height in meters squared), chronic kidney disease (esti-
mated glomerular filtration rate <60 mL/min/1.73 m2),15

congestive heart failure (≥New York Heart Association class
II), chronic obstructive pulmonary disease, or moderate to
severe asthma.16 Patients were excluded if they were hospi-
talized or if they had signs or symptoms of severe COVID-19
(shortness of breath at rest, oxygen saturation level <94%,
or required supplemental oxygen).

Race and ethnicity were collected for regulatory report-
ing purposes and were self-reported by the patients from a
predefined list of racial and ethnic categories. If a patient
identified as multiracial, the terms mixed White race, mixed
Asian race, or mixed race were used in accordance with regu-
latory guidance.

Randomization and Intervention
Eligibility screening was performed within 24 hours be-
fore study drug administration. Using an interactive web
response system, eligible patients were randomized 1:1 to
receive a single intravenous infusion with 500 mg of
sotrovimab or an equal volume of saline placebo over 1 hour
on day 1. Patients were observed for approximately 2 hours
after the infusion. Randomization was stratified by age

Key Points
Question Among patients at risk of disease progression,
does early treatment of mild to moderate COVID-19 with the
neutralizing antibody sotrovimab prevent progression to
severe disease?

Findings In this randomized clinical trial of 1057 participants,
treatment with a single intravenous dose of sotrovimab,
compared with placebo, resulted in a statistically significant
reduction in the proportion of patients who experienced a
composite outcome of all-cause hospitalization lasting longer than
24 hours or death through day 29 (1% vs 6%, respectively;
adjusted relative risk, 0.21).

Meaning Findings support sotrovimab as a treatment option for
nonhospitalized, high-risk patients with mild to moderate
COVID-19, although efficacy against SARS-CoV-2 variants that have
emerged since the study was completed is unknown.
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(≤70 years vs >70 years), duration of COVID-19 symptoms (≤3
days vs 4-5 days), and region (North America vs South
America vs Europe) and based on a block size of 6. Partici-
pants and investigators (and treatment administrators) were
all blinded to treatment allocation.

Outcomes
Primary and Secondary Outcomes
The primary efficacy outcome was the proportion of patients
with COVID-19 progression through day 29 (defined as all-
cause hospitalization lasting >24 hours for acute illness man-
agement or death due to any cause). To capture clinical events
that may not have required prolonged hospitalization but were
potentially clinically relevant, a secondary composite out-
come of the proportion of patients with all-cause emergency
department visit, hospitalization of any duration for acute ill-
ness management, or death due to any cause through day 29
was measured.

Additional prespecified clinical secondary outcomes
included the proportion of patients with progression to
severe or critical respiratory COVID-19 requiring supple-
mental oxygen (severe disease) or mechanical ventilation
(critical disease) through day 29 and all-cause mortality at
day 29. Symptom severity and duration were measured
using the COVID-19–adapted version of the Influenza
Patient-Reported Outcome Plus (FLU-PRO Plus) question-
naire and assessed as mean change in total score (an average
of responses from the 32-item questionnaire; scores range
from 0 [symptom-free] to 4 [very severe symptoms]) from
baseline through day 7 (additional information on the FLU-
PRO Plus questionnaire appears in the eMethods in
Supplement 2).17 There is no established minimal clinically
important difference for the FLU-PRO Plus questionnaire in
a population with COVID-19. Changes from baseline to day 8
in viral load (in nasal secretions) were determined by quan-
titative RT-PCR test.

Exploratory Outcomes
Prespecified exploratory outcome measures included total hos-
pital length of stay, total intensive care unit length of stay, total
number of days requiring mechanical ventilation from ran-
domization through day 29, and detection of SARS-CoV-2 in
nasal secretions by RT-PCR test through day 29. Further de-
tails regarding other outcomes not reported in this article ap-
pear in the eMethods in Supplement 2.

Adverse Events
Adverse events and serious adverse events, including all
hospitalizations and deaths (regardless of their relationship
to COVID-19), were assessed. Adverse events of special inter-
est were defined as infusion-related reactions (including
hypersensitivity reactions) and the potential for antibody-
dependent enhancement (a phenomenon in which an anti-
body against a pathogen worsens its virulence by a mecha-
nism that is shown to be antibody-dependent). Candidate
antibody–dependent enhancement events were assessed at
the site level by investigators and adjudicated centrally by
the trial sponsors and an independent data monitoring com-

mittee; the process is detailed in §2.3.1 of the trial protocol
(Supplement 1).

Sample Size
A sample size of 1360 patients (680 per treatment group) was
determined to provide approximately 90% power to detect a
relative efficacy of 37.5% in reducing COVID-19 progression
through day 29 at the overall 2-sided 5% significance level.
The assumed progression rate for COVID-19 was 10% in the
sotrovimab group and 16% in the placebo group. Using these
progression rates, which were based on data from early in the
COVID-19 pandemic, the minimal detectable relative risk (RR)
was approximately 0.75 for the day 29 analysis.18

Statistical Analysis
The as-randomized population included all randomized pa-
tients irrespective of the study treatment they received. The
as-treated population included all patients who received either
treatment. The virology population was a subset of the as-
randomized population that included only patients with a cen-
tral laboratory–confirmed quantifiable baseline nasopharyn-
geal swab.

The study used a group sequential design with 2 interim
analyses to assess both futility (due to lack of efficacy) and
overwhelming efficacy that were conducted when approxi-
mately 41% and 64% of the required number of patients
reached the day 29 visit. A Lan-DeMets19 α-spending func-
tion was used to control the type I error for the primary out-
come, with a Pocock analog rule for futility and a Hwang-
Shih-DeCani (γ = 1) analog rule for efficacy.20 The 2-sided
significance thresholds at the first interim analysis were
P < .02758 for efficacy and P > .38790 for futility. Based on
the adjusted significance level of P < .02758, the 97.24% CIs
were calculated. The 97.24% CIs and the 95% CIs are pre-
sented for the day 29 as-randomized analysis for ease of com-
parison with the interim analysis.14

The primary outcome was analyzed in the as-randomized
population using a Poisson regression model with robust
sandwich estimators adjusting for the duration of symptoms,
age, and sex to determine the RR. Missing data were imputed
under a missing at random assumption using a multiple
imputation model. A post hoc analysis was conducted to
determine the absolute difference with the Wald CI and miss-
ing data were imputed as no COVID-19 progression, which is
more likely given the low number of COVID-19 progression
events overall.

The secondary outcomes were formally analyzed in the
as-randomized population (except the viral load outcome,
which was assessed in the virology population) at the final
day 29 analysis using a 2-sided α level of 5%. Statistical test-
ing of secondary outcomes was adjusted for multiplicity
using a hierarchy in which the full α (P ≤ .05) was transferred
down between each outcome measure. The order of hierar-
chical testing for the secondary outcomes was COVID-19 pro-
gression (all-cause emergency department visit, hospitaliza-
tion of any duration for acute illness management, or death
through day 29), change in viral load, progression to severe
or critical respiratory COVID-19 requiring supplemental
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oxygen or mechanical ventilation, change in FLU-PRO Plus
total score, and all-cause mortality. The proportion of
patients with an all-cause emergency department visit, hos-
pitalization of any duration for acute illness management, or
death through day 29 and the proportion of patients with
progression to severe or critical respiratory COVID-19 were
analyzed in a similar manner as the primary outcome.

The mean change in FLU-PRO Plus total score was ana-
lyzed as area under the curve through day 7 using analysis of
covariance that was adjusted for baseline value, age group,
time to symptom onset, sex, and region. Missing data for
FLU-PRO Plus total score were imputed using a modified last
observation carried forward approach for the final assess-
ment only. The mean change in log10-transformed nasal viral
load was analyzed using a mixed model for a repeated-
measures model and was adjusted for baseline value, base-
line value by visit, age, duration of symptoms, and sex. An
analysis of all-cause mortality was planned a priori; however,
because less than 5% of the deaths overall occurred through
day 29, no analysis was performed.

Region (North America vs South America vs Europe) was
considered a priori as a covariate for disease progression out-
comes in the statistical analysis plan; however, due to the
North American region dominating the interim analysis, re-
gion was removed from the models to overcome convergence
issues. An analysis of the primary outcome has not been con-
ducted by study center due to the varied number of partici-
pants randomized at the study centers, and in conjunction with
the low number of primary outcome progression events.

Testing was performed for the exploratory outcomes at the
2-sided 5% significance level. The statistical analyses were per-
formed using SAS version 9.4 (SAS Institute Inc).

Results
The first interim analysis (n = 583 for efficacy and n = 868 for
safety) at the data cutoff date of March 4, 2021, was per-
formed by an independent statistical data analysis center,
and the data were reviewed by the independent data moni-
toring committee on March 10, 2021. As planned prospec-
tively in the independent data monitoring committee charter,
the P values at the interim analysis were plotted against pre-
determined stopping boundaries. The efficacy success
boundary was crossed; therefore, the independent data
monitoring committee recommended the study be stopped
and recruitment was terminated on March 11, 2021. For the
first interim analysis of the primary outcome, 583 patients
were in the as-randomized data set.14

Patient Demographics and Clinical Characteristics
In the current analysis, of the 1351 patients screened from
August 27, 2020, through March 11, 2021, 1057 (1-156 per
study site) were randomly assigned to sotrovimab (n = 528)
or placebo (n = 529), comprising the as-randomized pop-
ulation (Figure). Database lock occurred in April 2021.
Eight randomized patients did not receive the study drug and
were not included in the as-treated population (n = 1049).

Figure. Patient Enrollment and Treatment Assignment for the As-Randomized Population in COMET-ICE

1351 Adults with symptomatic SARS-CoV-2
infection assessed for eligibility

294 Excluded
261 Failed screening based on age, oxygen

saturation level <94%, risk factors for
progression, or had symptoms for >5 da

29 Patient withdrew
9 Physician decision
1 Lost to follow-up

1057 Randomizedb

528 Included in the primary analysis at 29 d

528 Randomized to receive 500 mg of sotrovimab
522 Received intervention as randomized

6 Did not receive intervention as randomized
4 Patient withdrew consent
2 Withdrawn based on physician decision

529 Randomized to receive placebo
527 Received intervention as randomized

2 Did not receive intervention as randomized
(patient withdrew consent)

529 Included in the primary analysis at 29 d

469 Continuing observation for planned
follow-up through 24 wkc

49 Completed 24 wk of follow-up
10 Withdrawn from study

8 Patient withdrew
2 Physician decision

0 Died

464 Continuing observation for planned
follow-up through 24 wkc

49 Completed 24 wk of follow-up
12 Withdrawn from study
10 Patient withdrew
1 Adverse event
1 Lost to follow-up

4 Died

COMET-ICE indicates COVID-19
Monoclonal Antibody Efficacy
Trial–Intent to Care Early.
a Patients may have met more than 1

exclusion criterion based on
eligibility criteria. The eligibility
criteria were based on composites
of age, high risk of COVID-19
progression and protocol-specified
risk factors, oxygen saturation level,
and duration of symptoms. The
details of these composites and
other eligibility criteria leading to
study exclusion appear in eTable 1 in
Supplement 2.

b One patient who was randomized to
the placebo group received
sotrovimab and was included in the
sotrovimab group of the as-treated
population but in the placebo group
of the as-randomized population.
This patient had no adverse events
or hospitalizations.

c At the time of database lock.
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The median duration of follow-up was 103 days (IQR, 79-128
days) for the sotrovimab group and 102 days (IQR, 77-128
days) for the placebo group. Follow-up data were collected
through April 8, 2021.

The baseline demographics and clinical characteristics
were well balanced between treatment groups (Table 1). The
median age was 53 years (IQR, 42-62 years) and 20% of
patients were aged 65 years or older. The majority of patients
(65%) were Latinx. Most patients (953/1057 [90%]) were
recruited from 45 sites in the US and recruitment was gener-
ally balanced across the treatment groups. Given this domi-
nance of the North American recruitment, and a lower than
anticipated number of severe or critical COVID-19 progres-
sion events, region was removed as a covariate to aid conver-
gence. The 4 most common predefined risk factors or comor-
bidities in both treatment groups at screening were obesity,
age of 55 years or older, diabetes requiring medication, and
moderate to severe asthma. Most patients (59%) had symp-
toms for 3 or fewer days. Presenting symptoms were similar
between treatment groups; cough, headache, myalgia, and
fatigue were the most common.

Primary Outcome
Of 528 patients treated with sotrovimab, 6 (1%) progressed to
all-cause hospitalization lasting longer than 24 hours for acute
illness management or death due to any cause through day 29
vs 30 of 529 patients (6%) who received placebo, resulting in
a statistically significant reduction (adjusted RR, 0.21 [95% CI,
0.09 to 0.50], P < .001; Table 2). Using a post hoc Wald CI with
missing data imputed as no COVID-19 progression, the abso-
lute difference in the primary outcome was –4.53% (95% CI,
–6.70% to –2.37%). In a post hoc review of all progression events
to assess the relationship with COVID-19, of the patients re-
ceiving sotrovimab who were hospitalized, 3 had respiratory
conditions associated with COVID-19 and 3 were hospitalized
for reasons potentially unrelated to COVID-19 (small intesti-
nal obstruction, non–small cell lung cancer, and diabetic foot
ulcer; eTable 2 in Supplement 2).

Secondary Outcomes
Of the 5 secondary outcomes tested in hierarchal order, 4 met
statistical significance (Table 2). The fifth outcome, all-cause
mortality at day 29, was not formally analyzed due to fewer
than anticipated deaths. The percentage of patients who pro-
gressed to the composite outcome of all-cause emergency de-
partment visit, hospitalization of any duration for acute ill-
ness management, or death due to any cause through day 29
was significantly reduced with sotrovimab (13/528 [2%]) vs pla-
cebo (39/529 [7%]) (adjusted RR, 0.34 [95% CI, 0.19 to 0.63];
absolute difference, –4.91% [95% CI, –7.50% to –2.32%],
P < .001). Sotrovimab significantly reduced progression to se-
vere or critical respiratory COVID-19 through day 29 (7/528 [1%])
compared with placebo (28/529 [5%]) (adjusted RR, 0.26 [95%
CI, 0.12 to 0.59]; absolute difference, –3.97% [95% CI, –6.11%
to –1.82%], P = .002). No patients treated with sotrovimab re-
quired high-flow oxygen, oxygen via a nonrebreather mask,
or mechanical ventilation. Among patients who received pla-
cebo, 10 required oxygen support (high-flow nasal cannula,

nonrebreather mask, or noninvasive ventilation) and 4 re-
quired mechanical ventilation (eFigure in Supplement 2). By
day 29, there were no deaths in the sotrovimab group and 2
deaths in the placebo group.

Among patients in the virology population (n = 733), the
mean decline from baseline in viral load at day 8 was signifi-
cantly greater with sotrovimab (–2.589 log10 copies/mL) vs
placebo (–2.357 log10 copies/mL) (absolute difference, –0.232
log10 copies/mL [95% CI, –0.399 to –0.065 log10 copies/mL],
P = .007; Table 2 and eTable 3 in Supplement 2). Among
patients in the as-randomized population, 57% of those
receiving sotrovimab and 56% of those receiving placebo
completed the FLU-PRO Plus questionnaire through day 7.
The least-squares mean difference in FLU-PRO Plus total
score from baseline to day 7 was significantly greater in the
sotrovimab group (area under the curve, –3.05) compared
with the placebo group (area under the curve, –1.98) (least-
squares mean difference, –1.07 [95% CI, –1.38 to –0.76],
P < .001; Table 2 and eTable 3 in Supplement 2).

Exploratory Outcomes
Compared with placebo, treatment with sotrovimab reduced
the number of patients who were admitted to the hospital for
longer than 24 hours for any reason. Among patients who re-
quired hospitalization, patients treated with sotrovimab had
a shorter duration of hospitalization compared with patients
who received placebo (Table 3). In addition, 0 patients receiv-
ing sotrovimab required an intensive care unit stay or me-
chanical ventilation while hospitalized compared with 10 pa-
tients (2%) in the placebo group who required an intensive care
unit stay and 6 patients (1%) in the placebo group who re-
quired mechanical ventilation. By day 8, approximately 60%
of patients had a negative nasal SARS-CoV-2 result in both study
groups. By day 29, the majority of patients had SARS-CoV-2
viral clearance as evidenced by a negative result.

Adverse Events
In the as-treated population (n = 1049), adverse events were
reported for 22% (114 of 523) of patients in the sotrovimab group
and 23% (123 of 526) of patients in the placebo group (Table 4).
No deaths were reported for patients receiving sotrovimab.
Four deaths occurred in patients receiving placebo (2 oc-
curred prior to day 29 and 2 occurred after day 29). Two of the
deaths were classified as due to COVID-19 pneumonia, 1 as
pneumonia, and 1 as respiratory failure. Serious adverse events
and grade 3 or 4 adverse events were less common in patients
receiving sotrovimab compared with placebo. No serious ad-
verse events were considered related to sotrovimab.

Most adverse events occurring in more than 1% of pa-
tients in either treatment group were more frequent in the pla-
cebo group vs the sotrovimab group. However, diarrhea oc-
curred in more patients receiving sotrovimab (8 [2%]) than in
those receiving placebo (4 [<1%]; Table 4). Of the 8 sotrovimab-
treated patients who reported diarrhea, all had grade 1 or 2
events, and diarrhea resolved for all but 1 patient at the data
cutoff date for the day 29 analysis.

The proportion of patients with any systemic infusion–
related reaction was the same in each treatment group (Table 4).
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Table 1. Baseline Demographics and Clinical Characteristics of the As-Randomized Population

No. (%)a

Sotrovimab (n = 528) Placebo (n = 529)

Demographics

Age, median (IQR), y 53 (41.5-62) 53 (43-63)

Age group, y

≥65 105 (20) 108 (20)

>70 56 (11) 56 (11)

Sex

Female 299 (57) 273 (52)

Male 229 (43) 256 (48)

Raceb (n = 527) (n = 528)

American Indian or Alaska Native 1 (<1) 2 (<1)

Asian 24 (5) 21 (4)

Black or African American 40 (8) 42 (8)

Multiracialc 4 (<1) 0

White 458 (87) 463 (88)

Ethnicity

Latinx 345 (65) 346 (65)

Not Latinx 183 (35) 183 (35)

Region

North America 503 (95) 502 (95)

Europe 14 (3) 15 (3)

South America 11 (2) 12 (2)

Body mass index, median (IQR)d 31.9 (27.6-36.0) 31.7 (27.7-35.8)

Clinical characteristics

Method of diagnosis

RT-PCR test 444 (84) 450 (85)

Antigen test 84 (16) 79 (15)

Nasopharyngeal swab viral loade (n = 451) (n = 470)

Not detectable or <lower limit
of quantification

93 (21) 95 (20)

≤Log 105 copies/mL 68 (15) 83 (18)

>Log 105 copies/mL-≤log 107 copies/mL 134 (30) 113 (24)

>Log 107 copies/mL 156 (35) 179 (38)

Duration of symptoms, d

≤3 314 (59) 310 (59)

4-5 213 (40) 219 (41)

>5 1 (<1)f 0

Any risk factor for COVID-19 progression 525 (>99) 526 (>99)

Risk factors for COVID-19 progression

Obesity (body mass index >30)d 330 (63) 341 (64)

Age ≥55 y 243 (46) 256 (48)

Diabetes requiring medication 119 (23) 109 (21)

Moderate to severe asthmag 90 (17) 88 (17)

Chronic obstructive pulmonary disease 34 (6) 27 (5)

Chronic kidney diseaseh 5 (<1) 8 (2)

Congestive heart failure (≥NYHA class II)i 4 (<1) 3 (<1)

No. of concurrent risk factors
for COVID-19 progression

0 3 (<1) 3 (<1)

1 290 (55) 304 (57)

2 178 (34) 153 (29)

≥3 57 (11) 69 (13)

Abbreviations: NYHA, New York
Heart Association; RT-PCR, reverse
transcriptase–polymerase chain
reaction.
a Data are expressed as No. (%)

unless otherwise indicated.
b Self-reported and not available for

1 patient in each treatment group.
c If a patient identified as multiracial,

the terms mixed White race,
mixed Asian race, or mixed race
were used in accordance with
regulatory guidance.

d Calculated as weight in kilograms
divided by height in meters squared.

e Measured by the central laboratory.
Data only reported for patients with
an available value at baseline.

f Patient had a symptom duration of
6 days.

g Patients who required an inhaled
corticosteroid to control symptoms
or had been prescribed a course
of oral corticosteroids within the
past year.

h Defined as estimated glomerular
filtration rate of less than 60
mL/min/1.73 m2 by the Modification
of Diet in Renal Disease equation.

i Functional classification based on
physical activity limitations from
class I (no limitation) to class IV
(unable to perform any physical
activity without discomfort).
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All systemic infusion–related reactions were grade 1 or 2 and
clinically manageable. Changes in laboratory parameters and
vital signs were consistent with underlying disease and simi-
lar in both treatment groups.

Discussion
In this phase 3, double-blind, placebo-controlled, multi-
center randomized clinical trial that evaluated the efficacy and
adverse effects of a single 500-mg intravenous dose of
sotrovimab in high-risk patients with mild to moderate COVID-
19, the primary outcome, a composite of all-cause hospital-
ization or death, was significantly reduced with sotrovimab.
The reduction in the proportion of patients who progressed to
hospitalization or died through day 29 was consistent with the
magnitude of effect observed for the primary outcome at the
interim analysis of this trial.14 Sotrovimab was well tolerated
and there was a low rate of adverse events. The results did not
suggest antibody-dependent enhancement with sotrovimab
because worsening of disease with sotrovimab vs placebo was
not observed.21

In this final as-randomized analysis, hierarchical statisti-
cal testing was performed on the 5 key secondary outcomes.
Four secondary outcomes were found to be statistically sig-
nificant (Table 2). However, a formal analysis could not be
performed for the fifth outcome, all-cause mortality through
day 29, due to a lower number of anticipated deaths. Statisti-
cal testing of these secondary outcomes supports the find-
ings previously published for the 3 clinical key secondary
outcomes.14 Specifically, no patients treated with sotrovimab
required high-flow oxygen, oxygen via a nonrebreather
mask, or mechanical ventilation through day 29. Among
those who were hospitalized, no patients who received
sotrovimab required admission to the intensive care unit
compared with 9 patients who received placebo, raising
a possibility that sotrovimab may prevent more severe com-
plications of COVID-19 in addition to preventing the need
for hospitalization.

Even though sotrovimab also significantly reduced viral
load at day 8 (consistent with the drug’s mode of action com-
prising virus neutralization and Fc-mediated effector func-
tion), the magnitude of these reductions was modest. These
data suggest that nasopharyngeal viral load changes alone may

Table 3. Exploratory Outcomes Through Day 29 for the As-Randomized Population

No. (%)

Sotrovimab (n = 528) Placebo (n = 529)
Hospital length of stay

0 d 521 (99) 499 (94)

≤24 h 1 (<1) 0

1-≤8 d 3 (<1) 19 (4)

9-≤15 d 2 (<1) 3 (<1)

16-≤22 d 1 (<1) 4 (<1)

23-≤29 d 0 4 (<1)

Intensive care unit length of stay, d

0 528 (100) 519 (98)

1-≤8 0 2 (<1)

9-≤15 0 3 (<1)

16-≤22 0 2 (<1)

23-≤29 0 3 (<1)

Duration of mechanical ventilation, d

0 528 (100) 523 (99)

1-≤8 0 0

9-≤15 0 2 (<1)

16-≤22 0 3 (<1)

23-≤29 0 1 (<1)

Nasal SARS-CoV-2 viral detectiona

At 8 d (n = 59) (n = 68)

Positive 19 (32) 27 (40)

Negative 36 (61) 39 (57)

Inconclusive 4 (7) 2 (3)

At 29 d (n = 68) (n = 77)

Positive 3 (4) 5 (6)

Negative 64 (94) 72 (94)

Inconclusive 1 (1) 0
a Assessed with reverse transcriptase–polymerase chain reaction test.
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not be a strong predictor of clinical disease course with
sotrovimab treatment. This finding is consistent with the lack
of evidence indicating that antiviral activity in the lung can be
accurately measured with a nasopharyngeal RT-PCR test due
to the anatomical site and the fact that viral RNA may persist
in the absence of replication-competent virus.22,23

From the patient perspective, improvements in symp-
toms of COVID-19 were reported, with mean decreases in
FLU-PRO Plus total score through day 7 that were signifi-
cantly greater in the sotrovimab group compared with the
placebo group. Together, the nonclinical secondary outcome
results support the primary outcome results for hospitaliza-
tion and death.

This trial was powered to evaluate the pandemic-
relevant clinical outcome of COVID-19 progression in high-
risk patients. Two or more risk factors for COVID-19 progres-
sion were present in 43% of patients, and viral load at baseline
was consistent with previously reported data for other anti–
SARS-CoV-2 monoclonal antibodies.24,25 In addition, 65% of
the patients in this trial identified themselves as Latinx, a popu-

lation that has been disproportionately affected by COVID-19
and historically underrepresented in clinical trials.26-29

Limitations
This trial has several limitations. First, given the efficacy of
sotrovimab, a small number of COVID-19 progression events
for the primary and clinical secondary outcomes were
reported in patients who were randomized to sotrovimab. As
a result, it is challenging to determine the patient or disease
characteristics associated with COVID-19 progression in
sotrovimab-treated patients.

Second, the moderate size of the as-treated population lim-
its the ability to detect rare adverse events.

Third, the study enrolled patients over approximately
6 months, representing a finite period of the pandemic. As a
result, the complete picture of viral sequencing and clinical ex-
perience with sotrovimab for variants of concern is unknown.
Despite this, sotrovimab targets a conserved viral epitope, and
thus it is hypothesized that sotrovimab may remain effective
against these variants.12,30-32

Table 4. Summary of Adverse Events for the As-Treated Populationa

No. (%)

Sotrovimab (n = 523) Placebo (n = 526)
Any adverse event 114 (22) 123 (23)

Related to study treatmentb 8 (2) 9 (2)

Leading to permanent discontinuation
of study treatment

0 0

Leading to dose interruption or delay 2 (<1)c 0

Any systemic infusion-related reactiond 6 (1) 6 (1)

Related to study treatmentb 0 3 (<1)

Leading to permanent discontinuation
of study treatment

0 0

Leading to dose interruption or delay 0 0

Any grade 3 or 4 adverse evente 15 (3) 36 (7)

Any serious adverse eventf 11 (2) 32 (6)

Related to study treatmentb 0 2 (<1)

Fatal 0 4 (<1)g

Related to study treatmentb 0 0

Most common adverse events
(≥1% of patients in either group)

Diarrhea 8 (2) 4 (<1)

COVID-19 pneumonia 5 (<1) 22 (4)

Nausea 5 (<1) 9 (2)

Headache 4 (<1) 11 (2)
a Includes all patients who received the study treatment and were analyzed

according to the treatment received. One patient randomized to placebo
received sotrovimab and was included in the sotrovimab group in the
as-treated population but in the placebo group in the as-randomized
population; this patient had no adverse events or hospitalizations. There was
no imputation for missing data.

b Relatedness was determined by individual study investigators while blinded to
study treatment.

c For both patients, the adverse event was infusion extravasation; both
infusions were completed.

d Defined as adverse events that included the preferred terms of pyrexia, chills,
dizziness, dyspnea, pruritus, rash, and infusion-related reaction within
24 hours of study drug administration.

e Determined using version 2.1 of the Division of AIDS Table for Grading the
Severity of Adult and Pediatric Adverse Events. Severity grade was assessed
on a scale of 1 to 4; with higher numbers indicating more serious events.

f Defined as any adverse event that resulted in death, was life-threatening,
required inpatient hospitalization or prolongation of existing hospitalization,
or resulted in persistent or significant disability or incapacity. In addition, there
were possible Hy Law cases (alanine transaminase �3 times upper limit of
normal or total bilirubin �2 times upper limit of normal) and patients with
international normalized ratios greater than 1.5 considered to be serious
adverse events.

g Two occurred prior to day 29 and 2 after day 29. Two of these deaths were
classified as due to COVID-19 pneumonia, 1 as pneumonia, and 1 as respiratory
failure.
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Conclusions

Among nonhospitalized patients with mild to moderate
COVID-19 and at risk of disease progression, a single intrave-
nous dose of sotrovimab, compared with placebo, signifi-

cantly reduced the risk of a composite end point of all-cause
hospitalization or death through day 29. The findings sup-
port sotrovimab as a treatment option for nonhospitalized,
high-risk patients with mild to moderate COVID-19, although
efficacy against SARS-CoV-2 variants that have emerged since
the study was completed is unknown.
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