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Background. Safe and effective treatments are needed to prevent severe outcomes in individuals with coronavirus disease 2019 
(COVID-19). We report results from STAMP, a phase 2/3, multicenter, double-blind, randomized, placebo-controlled trial of 
adintrevimab, an extended half-life monoclonal antibody, for treatment of high-risk ambulatory patients with mild to moderate 
COVID-19.

Methods. Nonhospitalized, unvaccinated participants aged ≥12 years with mild to moderate COVID-19 and ≥1 risk factor for 
disease progression were randomized to receive a single intramuscular injection of 300 mg adintrevimab or placebo. Enrollment 
was paused due to the global emergence of the Omicron BA.1/BA1.1 variants, against which adintrevimab showed reduced 
activity in vitro. The primary efficacy endpoint was COVID-19–related hospitalization or all-cause death through day 29 in 
participants with COVID-19 due to laboratory-confirmed or suspected non-Omicron severe acute respiratory syndrome 
coronavirus 2 variants.

Results. Between 8 August 2021 and 11 January 2022, 399 participants were randomized to receive adintrevimab (n = 198) or 
placebo (n = 201), including 336 with COVID-19 due to non-Omicron variants. COVID-19–related hospitalization or all-cause 
death through day 29 occurred in 8 of 169 (4.7%) participants in the adintrevimab group and 23 of 167 (13.8%) participants in 
the placebo group, a 66% relative risk reduction in favor of adintrevimab (standardized risk difference, −8.7% [95% confidence 
interval, −14.71% to −2.67%]; P = .0047). Incidence of treatment-emergent adverse events (TEAEs) was similar between 
treatment groups (33.9% for adintrevimab and 39.5% for placebo). No adintrevimab-related serious TEAEs were reported.

Conclusions. Treatment with a single intramuscular injection of adintrevimab provided protection against severe outcomes in 
high-risk ambulatory participants with COVID-19 due to susceptible variants, without safety concerns.
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With >6 million coronavirus disease 2019 (COVID-19)–relat-
ed deaths reported worldwide through 2022 [1], additional safe 
and effective treatments are needed to prevent severe outcomes 
in high-risk individuals with COVID-19 [2]. Vulnerable popu-
lations like those presenting with advanced age, diabetes, obe-
sity, and immunosuppression have a higher risk of severe 
outcomes, including hospitalization and death, than the gene-
ral population [3–5]. COVID-19–related hospitalizations are 
associated with substantial mortality, long inpatient stays, 
and high medical and societal costs [6].
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Although treatment strategies such as antivirals and mono-
clonal antibodies (mAbs) have become widely available, there 
is still an area of unmet need. Some patients may not benefit 
from antiviral therapy, particularly those at risk for serious 
drug–drug interactions with currently available oral treatment 
agents [7–10]. Furthermore, the effectiveness of most mAbs au-
thorized for emergency use has been limited by the rapid emer-
gence and global spread of severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) Omicron variants with mutations 
exhibiting enhanced transmissibility and/or evasion from nat-
ural or acquired immunity [11–15].

Adintrevimab (ADG20) is a fully human immunoglobulin G1 
(IgG1) mAb derived from a survivor of the 2003 SARS-CoV ep-
idemic [16, 17] and engineered to have improved potency and 
broad neutralization against SARS-CoV, SARS-CoV-2, and oth-
er SARS-like coronaviruses with pandemic potential [13, 16]. 
The crystallizable fragment region of adintrevimab contains 
two amino acid modifications designed to extend half-life with-
out impacting typical IgG1 effector functions [16, 18]. 
Adintrevimab binds to a distinct epitope in the receptor-binding 
domain of the spike glycoprotein of SARS-CoV-2 that partially 
overlaps the angiotensin-converting enzyme 2 binding site 
[16]. Consistent with strong epitope conservation, adintrevimab 
has demonstrated broad and potent in vitro neutralizing activity 
against most authentic SARS-CoV-2 variants (including Alpha, 
Beta, Gamma, and Delta) [13, 19]; however, the Omicron variant 
(BA.1) introduced specific mutations within the epitope targeted 
by adintrevimab, resulting in loss of binding and neutralization 
of Omicron compared with previous variants. In vitro, adintre-
vimab has shown reduced or no activity against the Omicron 
variant and its sublineages [20].

In a phase 1 study, a single dose of adintrevimab, up to 1200 mg 
intramuscular (IM) or 4500 mg intravenous (IV), was well tolerat-
ed by healthy adults with no reported study drug–related ad-
verse events (AEs) [21, 22]. Based on quantitative systems 
pharmacology/population-based pharmacokinetics model 
predictions [23, 24] and preliminary pharmacokinetic data 
from the phase 1 study, a single 300-mg IM injection of adin-
trevimab was selected for evaluation in the STAMP trial for 
the treatment of mild or moderate COVID-19 in high-risk 
ambulatory participants. Given limited neutralization of 
Omicron BA.1 by adintrevimab, primary analyses were limit-
ed to participants with COVID-19 due to laboratory- 
confirmed or suspected non-Omicron SARS-CoV-2 variants.

Here, we report the efficacy and safety results of the STAMP 
trial.

METHODS

Trial Design

STAMP was a multicenter, randomized, double-blind, placebo- 
controlled trial (ClinicalTrials.gov identifier NCT04805671). 

Participants were enrolled at 68 sites in 11 countries—Argentina, 
Brazil, Bulgaria, Germany, Hungary, Greece, Republic of 
Moldova, Romania, Poland, Ukraine, and South Africa.

The first participant was randomized on 8 August 2021; 
however, due to the emergence and subsequent global spread 
of the Omicron BA.1/BA.1.1 variants, enrollment was paused 
on 11 January 2022. Pharmacokinetic/pharmacodynamic anal-
yses incorporating the reduced in vitro activity of adintrevimab 
against the BA.1/BA.1.1 variants suggested that the 300-mg IM 
dose under study might not provide clinically meaningful pro-
tection against disease caused by this variant. Prior to data anal-
ysis and unblinding, the statistical analysis plan was adjusted to 
evaluate the primary efficacy endpoint as a preplanned analysis 
in participants with COVID-19 due to laboratory-confirmed or 
suspected non-Omicron SARS-CoV-2 variants. Here, we re-
port data for the key primary, secondary, and exploratory effi-
cacy endpoints at the primary data cutoff of 28 March 2022. 
Safety results are reported up to a data cutoff of 8 August 
2022, when all participants had completed ≥6 months of safety 
follow-up. The trial was terminated on 3 November 2022, as 
continued participation was not expected to yield any addition-
al safety information.

Participants

Eligible participants were nonhospitalized adults aged ≥18 
years or adolescents aged 12–17 years (inclusive) weighing 
≥40 kg at screening who had a SARS-CoV-2–positive antigen 
test, reverse-transcription polymerase chain reaction 
(RT-PCR), or other locally approved molecular diagnostic as-
say and initial onset of 1 or more self-reported COVID-19– 
related signs or symptoms within 5 days before randomization. 
Participants must also have had mild or moderate COVID-19 
not requiring oxygen supplementation (severity categorized 
per US Food and Drug Administration guidance [25], detailed 
in the Supplementary Appendix) on the day of randomization 
and at least 1 risk factor associated with high risk of disease pro-
gression, including age ≥55 years, obesity (body mass index 
[BMI] ≥30 kg/m2), and comorbidities (as shown in Table 1). 
Adolescents were eligible for enrollment after an independent 
data monitoring committee had reviewed pharmacokinetic 
and safety data for the first 200 adult participants.

Serology testing was not required for study eligibility. 
Participants were excluded if they had a known history of a pos-
itive SARS-CoV-2 antibody serology test, were hospitalized, 
had a known active coinfection, and/or had received a 
SARS-CoV-2 vaccine or mAb, or plasma from a person who re-
covered from COVID-19 any time before participation in the 
trial.

Randomization, Blinding, and Intervention

Eligible participants were randomly assigned in a 1:1 ratio, by 
an interactive response technology system, to receive a single 
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300-mg IM dose of adintrevimab or placebo. Randomization 
was stratified by age (12–17, 18–65, and >65 years) and by 
country. Limited personnel, including the study pharmacist, 
designated clinical research associates, and a clinical trial man-
ager independent of the clinical team, were not blinded to study 
drug assignment. Select sponsor personnel were unblinded af-
ter the database lock of the day 29 primary efficacy and interim 
safety data analyses. All participants, investigators, other site 
staff, and sponsor personnel (or designees) working directly 
with the clinical sites were blinded to the study drug assignment 
until the final database lock.

Viral Load and Viral Sequencing

A validated quantitative RT-PCR (RT-qPCR) assay was used to 
measure viral load, as described previously [26]. Virology test-
ing and confirmation of SARS-CoV-2 variants by whole ge-
nome sequencing (WGS) were performed at Eurofins Viracor 
BioPharma (Lenexa, Kansas) using a nasopharyngeal or saliva 
sample collected at baseline or the earliest available postbase-
line sample. Participants without WGS data were classified as 
having either a suspected non-Omicron or Omicron variant 
based on their randomization date (either before or after the 
date of the first WGS-confirmed Omicron participant enrolled 
from the same country or the date of Omicron emergence in 
the country).

Analysis Populations

The full analysis set (FAS) included all randomized partici-
pants, regardless of whether they received study drug. The 
non-Omicron modified FAS (mFAS) included all randomized 
participants with COVID-19 due to WGS-confirmed or sus-
pected non-Omicron SARS-CoV-2 variants, regardless of 
whether they received study drug. The Omicron mFAS includ-
ed all randomized participants with COVID-19 due to 
WGS-confirmed or suspected Omicron SARS-CoV-2 variants, 
regardless of whether they received study drug. The safety set 
included all participants who received any amount of study 
drug.

Endpoints

The primary efficacy endpoint was the incidence of 
COVID-19–related hospitalization or all-cause death through 
day 29 in the non-Omicron mFAS. Hospitalization was defined 
as ≥24 hours of acute care in a hospital or acute-care facility 
(including emergency rooms, intensive care units, acute-care 
facilities created for COVID-19 pandemic hospitalization 
needs, or other acute-care facilities).

Prespecified secondary efficacy endpoints were the incidence 
of severe/critical COVID-19 or all-cause death through day 29, 
change from baseline in SARS-CoV-2 viral load (log10 copies/ 
mL) assessed by RT-qPCR from saliva samples (days 3, 5, 7, 
11, 14, 21, and 29), and time to sustained resolution of 

COVID-19 symptoms through day 29 (defined as time from 
the first dose date to the first date when applicable symptoms 
were scored as absent with no symptom recurrence or new 
symptoms, except cough, fatigue, and headache, which may 
have been mild or absent). Exploratory endpoints included du-
ration of COVID-19–related hospitalization and frequency of 
postacute sequelae of SARS-CoV-2 infection. A prespecified 
exploratory analysis evaluated the incidence of COVID-19–re-
lated hospitalization or all-cause death through day 29 in the 
Omicron mFAS.

Safety monitoring, including assessment of treatment-emer-
gent AEs (TEAEs), serious AEs (SAEs), and changes from base-
line in laboratory tests and vital signs, was conducted 
throughout the trial. Solicited injection-site reactions were re-
corded through day 4.

Statistical Analysis

The primary endpoint was estimated via a population-level 
standardized estimator [27] from a logistic regression model 
fitted to the binary outcome predicted by treatment and adjust-
ed for the following prognostic factors: age (continuous), sex 
(categorical), baseline serostatus (categorical), BMI (continu-
ous), and baseline viral load (continuous as log10 copies/mL). 
Missing status on COVID-19–related hospitalization or all- 
cause death was imputed as not having a COVID-19 hospital-
ization or all-cause death. The same method was applied to the 
analysis of the other secondary clinical endpoints with a binary 
outcome. Time to sustained resolution of COVID-19 symp-
toms through day 29 was analyzed using the Kaplan-Meier 
method and a stratified Cox proportional hazards model in-
cluding age (12–17, 18–65, and >65 years) as stratification 
and adjusted for the other prognostic factors as covariates. 
The change from baseline in SARS-CoV-2 viral load (log10 cop-
ies/mL) was analyzed using a mixed model for repeated mea-
sures with treatment group and adjusted for the prognostic 
factors as covariates. The exploratory and safety endpoints 
were analyzed descriptively.

The protocol version under which the patients were enrolled 
and statistical analysis plan are available in the Supplementary 
Material. Additional details on protocol amendments and 
study methodology, including full inclusion/exclusion criteria, 
definitions, SARS-CoV-2 variant determination, and sample 
size calculations, are provided in the Supplementary Appendix.

Participant Consent Statement

The trial was conducted in accordance with the International 
Conference for Harmonisation guideline on Good Clinical 
Practice, the principles of the Declaration of Helsinki, and all 
applicable regulations. The protocol and amendments were ap-
proved by an ethics committee at each site. Written informed 
consent was obtained from all participants.
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RESULTS

Participants

A total of 399 participants were randomly assigned to receive 
adintrevimab (n = 198) or placebo (n = 201) (Supplementary 
Figure 1). Six participants in the adintrevimab group and 1 in 
the placebo group did not receive the study drug and were ex-
cluded from the safety population (n = 392). A total of 336 par-
ticipants with COVID-19 due to WGS-confirmed or suspected 
non-Omicron variants (non-Omicron mFAS) comprised the 
primary efficacy population (169 in the adintrevimab group 
and 167 in the placebo group). Sixty-three participants with 
COVID-19 due to WGS-confirmed or suspected Omicron vari-
ants comprised the Omicron mFAS population.

Viral sequencing data available for 361 participants confirmed 
that the Delta B.1.617.2–like SARS-CoV-2 variant was the most 
prevalent (64.3%), followed by the Delta AY.4–like (16.9%) and 
Omicron BA.1–like (12.7%) variants (Supplementary Table 1).

Baseline characteristics in the primary efficacy non-Omicron 
mFAS were generally well balanced between treatment groups 
(Table 1). The median age was 57 years (range, 18–93 years), 
27.7% of participants were aged >65 years, 27.1% had evidence 
of preexisting immunity to SARS-CoV-2 (ie, seropositivity), and 
48.5% of participants had moderate COVID-19 severity. There 
was a mean of 2 days (range, 0–5 days) from symptom onset to 

study drug administration. In the Omicron mFAS, the median 
age was 38 years (range, 15–91 years) and 1 participant in the 
adintrevimab group was aged <18 years (Supplementary Table 2).

Efficacy

In the primary efficacy analysis (non-Omicron mFAS), 
COVID-19–related hospitalization or all-cause death through 
day 29 occurred in 8 of 169 (4.7%) participants in the adintrevi-
mab group and 23 of 167 (13.8%) participants in the placebo 
group, a 66% relative risk reduction (RRR) in favor of adintrevi-
mab, with a standardized risk difference of −8.7% (95% confi-
dence interval [CI], −14.71% to −2.67%; P = .0047) (Figure 1). 
There was 1 (0.6%) death in the adintrevimab group and 6 
(3.6%) deaths in the placebo group. Other than those events 
that qualified for the primary endpoint, there were no additional 
COVID-19–related events of emergency room visits, hospitaliza-
tions <24 hours, or severe/critical COVID-19 through day 29; 
therefore, these additional secondary endpoints are not presented.

Consistent with the primary analysis, the incidence of 
COVID-19–related hospitalization or all-cause death through 
day 29 was lower with adintrevimab versus placebo across all 
prespecified subgroups in the non-Omicron mFAS, regardless 
of age, sex, BMI, baseline serology status, disease severity, or co-
existing conditions (Figure 2).
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Figure 1. Coronavirus disease 2019–related hospitalization or all-cause death through day 29 (non-Omicron modified full analysis set). Abbreviations: CI, confidence in-
terval; COVID-19, coronavirus disease 2019; mFAS, modified full analysis set.
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Among the 63 participants (29 adintrevimab, 34 placebo) 
with COVID-19 due to confirmed or suspected Omicron vari-
ant, there were no events of COVID-19–related hospitalization 
or all-cause death through day 29 in the adintrevimab group 
and 2 events (both hospitalizations) in the placebo group.

Additional secondary and exploratory efficacy analyses in 
the non-Omicron mFAS are shown in Supplementary Tables 
3–7. An analysis by number of risk factors at baseline showed 
that the RRR with adintrevimab was 72.6% among participants 
with only 1 risk factor for disease progression at baseline (nom-
inal P = .0386), 61.4% among those with >1 risk factor (nomi-
nal P = .0633), and 83.3% among those with >2 risk factors 
(nominal P = .0144) (Supplementary Table 3). In a subgroup 
of 261 participants who received study drug within 3 days of 

symptom onset, COVID-19–related hospitalization or all- 
cause death through day 29 occurred in 4 of 133 (3.0%) partic-
ipants who received adintrevimab and 15 of 128 (11.7%) who 
received placebo (Supplementary Table 4), a 74% RRR in favor 
of adintrevimab, with a standardized risk difference of −8.0% 
(95% CI, −14.11 to −1.86; nominal P = .0106).

Overall, in the non-Omicron mFAS, median time to sus-
tained COVID-19 resolution was numerically shorter with 
adintrevimab than placebo (13 vs 16 days; hazard ratio [HR], 
1.255; P = .0781), primarily driven by those with moderate dis-
ease at baseline (13 vs 22 days; HR, 1.432; nominal P = .0664), 
with no numerical difference observed among those with mild 
disease. In participants who received the drug within 3 days of 
symptom onset, median time to sustained COVID-19 

–150 –100 –50 0 50 100 150

Favors AdintrevimabFavors Placebo

All participants  64.4 (22.8 to 83.6) 8/169 (4.7) 23/167 (13.8)

Age groups, years

    18–65 68.1 (15.2 to 88.0) 5/122 (4.1) 15/121 (12.4)

   >55 84.3 (48.4 to 95.2) 3/93 (3.2) 18/89 (20.2)

   >65 65.3 (–23.3 to 90.2) 3/47 (6.4) 8/46 (17.4)

   >70 70.4 (–39.2 to 93.7)  2/31 (6.5) 5/23 (21.7)

Sex

   Male 60.0 (–5.7 to 84.8) 5/70 (7.1) 14/82 (17.1)

   Female 71.0 (–2.7 to 91.8) 3/99 (3.0) 9/85 (10.6)

Symptom onset to dosing, days

   0–3 74.6 (25.7 to 91.4) 4/133 (3.0) 15/128 (11.7)

   4–5 45.6 (–59.5 to 81.4) 4/33 (12.1) 8/39 (20.5)

Baseline overall serostatus

   Positive – 1/43 (2.3) 2/48 (4.2)  

   Negative 74.3 (38.5 to 89.2) 6/123 (4.9) 21/119 (17.6)

Baseline qualitative serostatus

   Positive – 0/19 (0) 1/23 (4.3)  

   Negative 71.4 (35.4 to 87.3) 7/147 (4.8) 22/143 (15.4)

Day 1 COVID-19 severity

   Mild 41.0 (–103.3 to 82.9) 4/97 (4.1) 5/76 (6.6)

   Moderate 72.4 (21.9 to 90.2) 4/72 (5.6) 18/91 (19.8)

BMI subgroups (adult), kg/m2

   ≥30 54.3 (–14.6 to 81.8) 6/96 (6.3) 13/98 (13.3)

   <30 81.8 (20.4 to 95.9) 2/73 (2.7) 10/69 (14.5)

Diabetes

   Yes 69.8 (–27.3 to 92.8) 2/23 (8.7) 7/21 (33.3)

   No 63.0 (8.9 to 85.0) 6/146 (4.1) 16/146 (11.0)

Cardiac disease

   Yes 23.1 (–322.5 to 86.0) 2/23 (8.7) 3/26 (11.5)

   No 72.6 (34.1 to 88.6) 6/146 (4.1) 20/141 (14.2)

Subgroup Standardized RRR  Adintrevimab Placebo
 (95% CI) no./No. (%) no./No. (%)

Figure 2. Coronavirus disease 2019–related hospitalization or all-cause death through day 29 across key subgroups (non-Omicron modified full analysis set). Abbreviations: 
BMI, body mass index; CI, confidence interval; COVID-19, coronavirus disease 2019; RRR, relative risk reduction.
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resolution was 11 versus 15 days, respectively (HR, 1.346; nom-
inal P = .0420) (Supplementary Table 5).

In additional exploratory analyses, the duration of hospital-
ization among those with any COVID-19–related hospital stay 
without death (n = 7 adintrevimab; n = 17 placebo) was nu-
merically shorter with adintrevimab (mean ± standard devia-
tion, 10 ± 4 days vs 18 ± 15 days) (Supplementary Table 6). 
Postacute sequelae of SARS-CoV-2 infection were reported nu-
merically by a lower percentage of participants treated with 
adintrevimab than placebo (3.6%, 2.4%, and 0.6% vs 7.8%, 
6.6%, and 3.0% at the day 60, day 90, and month 6 visits, respec-
tively) (Supplementary Table 7).

Viral Load

Participants with saliva samples at both baseline and a postbase-
line visit through day 29 (the non-Omicron mFAS–saliva) were 
assessed for changes in viral load (Figure 3). A significantly 
greater reduction in SARS-CoV-2 viral load from baseline was 
observed in the adintrevimab group than the placebo group at 
day 5 that was maintained at day 7 (P < .05 at both timepoints). 
The adjusted least squares mean difference at day 5 was −0.81 
(95% CI, −1.33 to −.30; nominal P = .0020). In the subgroup 
of participants who received study drug within 3 days of symp-
tom onset, the reduction in SARS-CoV-2 viral load from base-
line was significantly greater with adintrevimab than placebo at 
days 3, 5, and 7 (P < .05 at all timepoints). The adjusted least 
squares mean difference at day 5 was −0.97 (95% CI, −1.55 to 
−.40; nominal P = .0010) (Supplementary Figure 2).

Safety

The safety analysis included 192 participants who received 
adintrevimab and 200 participants who received placebo 
(Table 2). The median duration of follow-up was 258 days 
for adintrevimab and 253 days for placebo. TEAEs were 

reported in 65 (33.9%) participants in the adintrevimab group 
and 79 (39.5%) in the placebo group. The most frequently re-
ported TEAEs were injection-site pain (adintrevimab 12.0%, 
placebo 8.0%), COVID-19 pneumonia (adintrevimab 4.2%, 
placebo 12.0%), and injection-site erythema (adintrevimab 
1.6%, placebo 3.0%). Solicited injection-site reactions were re-
ported in 13.0% and 9.5% of participants in the adintrevimab 
and placebo groups, respectively. There were no hypersensitiv-
ity reactions, nor were there any trends in laboratory values or 
vital signs indicative of specific safety risks for adintrevimab.

SAEs, including cases of worsening of COVID-19 that met 
SAE criteria, were recorded in 13 (6.8%) participants in the 
adintrevimab group and 29 (14.5%) in the placebo group 
(Table 2). Non-COVID-19–related SAEs occurred with similar 
incidence in both groups (adintrevimab, 3.1%, placebo, 4.0%). 
There were 2 TEAEs leading to death in the adintrevimab 
group and 7 TEAEs leading to death in the placebo group. 
COVID-19 was the primary cause of death in 6 participants 
(1 adintrevimab, 5 placebo); the 3 other deaths were attributed 
to cerebral stroke (adintrevimab), sudden death at home 
(placebo), and multiorgan failure in a participant hospitalized 
for COVID-19 who experienced subsequent bacterial infection 
(placebo). None of the SAEs or deaths in either treatment 
group were considered related to study drug by the 
investigators.

DISCUSSION

The results of the STAMP trial demonstrated the efficacy and 
safety of adintrevimab for the treatment of mild to moderate 
COVID-19 due to non-Omicron SARS-CoV-2 in a population 
of high-risk ambulatory participants. A single 300-mg IM injec-
tion of adintrevimab provided a statistically and clinically signif-
icant (66%) reduction in the relative risk of COVID-19–related 
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Figure 3. Adjusted mean change from baseline in severe acute respiratory syndrome coronavirus 2 viral load (log10 copies/mL) assessed by quantitative reverse- 
transcription polymerase chain reaction from saliva samples (non-Omicron modified full analysis set–saliva). Only participants with saliva samples and a value at both base-
line visit and the specific postbaseline visit were included (determination made after imputation). The bars represent the standard error. *P < .05. Further detail on meth-
odology provided in Supplementary Figure 2. Abbreviation: mFAS-S, modified full analysis set–saliva.
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hospitalization or all-cause death through day 29 versus placebo. 
Adintrevimab was well tolerated, and no study drug-related 
SAEs were reported.

Additional analyses showed that the reduced risk of 
COVID-19–related hospitalization or all-cause death through 
day 29, the reduction in viral load, and the more rapid time 
to sustained COVID-19 resolution were most notable in those 
who started adintrevimab therapy within 3 days of symptom 
onset. As peak SARS-CoV-2 viral replication occurs in the up-
per respiratory tract in presymptomatic and early symptomatic 
phases of infection [28], these findings support previous 

research indicating that administration of a therapeutic inter-
vention (eg, mAb or antiviral) is most beneficial in the early 
stages of symptomatic disease, especially for patients with co-
morbidities who are at high risk of disease progression and pro-
longed resolution [29]. Likewise, rapid reduction in viral load is 
associated with reduced risk of hospital admission and mortal-
ity [30].

The results are comparable with those of other SARS-CoV-2 
mAbs that have demonstrated efficacy in high-risk COVID-19 
patients with disease due to earlier SARS-CoV-2 variants (eg, 
Alpha, Gamma) in the outpatient treatment setting [31–35]. 
The participants included in STAMP had disease predominant-
ly due to the Delta variant and related sublineages, which have 
been associated with more severe disease, including a higher 
risk of hospitalization and/or death, compared with earlier var-
iants [36–38]. The risk of severe COVID-19 due to the Delta 
variant is particularly elevated in high-risk participants lacking 
prior immunity, such as those enrolled in STAMP, underscor-
ing the favorable results seen with adintrevimab in this 
population.

A limitation of the STAMP trial was that the numbers were 
too small to allow for meaningful analysis of the exploratory 
endpoints. There was also a lack of racial diversity and limited 
number of immunocompromised individuals enrolled, limit-
ing extrapolation of results to these key patient populations 
who are disproportionately impacted by the COVID-19 pan-
demic. Likewise, as only unvaccinated participants were en-
rolled, the utility of adintrevimab in high-risk vaccinated 
patients is unknown.

The efficacy assessment period of the STAMP trial spanned 
the emergence and global spread of the SARS-CoV-2 variants 
Delta and Omicron BA.1/BA1.1. However, because the study 
was suspended early, insufficient data were obtained in partic-
ipants with COVID-19 due to Omicron variants. In vitro stud-
ies have demonstrated a loss in the neutralizing activity of 
adintrevimab against the later Omicron BA.2, BA.3, BA.4, 
and BA.5 sublineages, and adintrevimab is unlikely to provide 
sufficient activity to reduce the risk of disease progression in the 
treatment of COVID-19 caused by Omicron.

Strengths of the STAMP trial include a population with high 
risk of COVID-19 progression based on unvaccinated status, 
advanced age (∼30% of the participants were aged >65 years), 
and comorbidities, which is reflective of patients who are in 
most need of effective and safe therapies to prevent severe out-
comes [2]. Furthermore, although a known history of 
SARS-CoV-2–positive serology was an exclusion criterion, 91 
participants in the non-Omicron mFAS population (27%) 
were seropositive for SARS-CoV-2 at baseline. Of this sub-
group, only 3 participants (1 adintrevimab; 2 placebo) had a 
COVID-19–related hospitalization or all-cause death through 
day 29, potentially reflective of increased immunity levels 
from prior infection. The evaluation of IM dosing, which is 

Table 2. Safety Summary (Safety Population)

Adverse Event Category
Adintrevimab 

(n = 192)
Placebo 
(n = 200)

Any TEAE 65 (33.9) 79 (39.5)

Unsolicited TEAE 50 (26.0) 64 (32.0)

Solicited TEAE (ISRs)a 25 (13.0) 19 (9.5)

Hypersensitivity reactionb 0 0

Most common TEAEs (≥1% of participants)

Injection-site pain 23 (12.0) 16 (8.0)

COVID-19 pneumonia 8 (4.2) 24 (12.0)

Injection-site erythema 3 (1.6) 6 (3.0)

COVID-19 5 (2.6) 0

Back pain 4 (2.1) 3 (1.5)

Neck pain 3 (1.6) 0

Dizziness 2 (1.0) 2 (1.0)

Diabetes mellitus 2 (1.0) 1 (0.5)

Hyperglycemia 2 (1.0) 1 (0.5)

Hypertension 2 (1.0) 1 (0.5)

ALT increase 2 (1.0) 0

Pneumonia (bacterial) 2 (1.0) 0

Abdominal pain (upper) 1 (0.5) 3 (1.5)

Arthralgia 1 (0.5) 2 (1.0)

Syncope 1 (0.5) 2 (1.0)

Toothache 1 (0.5) 2 (1.0)

Anemia 0 2 (1.0)

Hepatic enzyme increase 0 2 (1.0)

Insomnia 0 2 (1.0)

Pneumonia (Klebsiella pneumoniae) 0 2 (1.0)

Upper respiratory tract infection 0 2 (1.0)

Pain in extremity 0 2 (1.0)

Any SAEc 13 (6.8) 29 (14.5)

Study drug–related SAEd 0 0

Non-COVID-19 SAE 6 (3.1) 8 (4.0)

COVID-19 pneumonia SAE 8 (4.2) 24 (12.0)

Any TEAE leading to death 2 (1.0) 7 (3.5)

Any study drug–related TEAE leading to deathd 0 0

Data are presented as No. (%). Safety data are reported for the data cutoff (8 August 2022). 
Adverse events were coded using MedDRA version 24.0.  

Abbreviations: ALT, alanine aminotransferase; COVID-19, coronavirus disease 2019; ISR, 
injection-site reaction; SAE, serious adverse event; TEAE, treatment-emergent adverse 
event.  
aAll solicited TEAEs (ISRs) were assumed to be related to study drug.  
bHypersensitivity reactions are defined in the Supplementary Material.  
cSolicited adverse events (ISRs) do not have seriousness assigned and were therefore not 
included in this category.  
dMissing relationship to study drug was imputed as “related.”
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potentially a more readily accessible route of administration in 
the outpatient setting compared with IV infusion utilized by 
most other COVID-19 mAbs, is another strength of the trial. 
The results support continued exploration of alternative routes 
of antibody administration that have the potential to facilitate 
early intervention and ease of access.

CONCLUSIONS

In the STAMP trial, treatment with a single IM injection of 
adintrevimab was well tolerated and provided statistically and 
clinically significant protection against severe outcomes in high- 
risk ambulatory participants with COVID-19 due to 
non-Omicron SARS-CoV-2 variants, predominantly Delta. 
These data support the continued development of mAbs for 
the treatment of COVID-19, particularly for vulnerable popula-
tions with limited options. Adintrevimab demonstrated clinical-
ly meaningful results in global phase 3 clinical trials for both the 
prevention and treatment of COVID-19. The adintrevimab 
clinical data may have the potential to support accelerated de-
velopment of future mAbs engineered from adintrevimab or 
utilizing the adintrevimab antibody scaffold, including 
VYD222. VYD222 was engineered from adintrevimab, has 
demonstrated in vitro neutralizing activity against currently cir-
culating variants of concern including XBB.1.5, and is currently 
being studied in a phase 1 clinical trial (NCT05791318) [39].

Supplementary Data
Supplementary materials are available at Open Forum Infectious Diseases 

online. Consisting of data provided by the authors to benefit the reader, the 
posted materials are not copyedited and are the sole responsibility of the 
authors, so questions or comments should be addressed to the correspond-
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