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Background.  Regdanvimab (CT-P59) is a monoclonal antibody with neutralizing activity against severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2). We report on part 1 of a 2-part randomized, placebo-controlled, double-blind study for pa-
tients with mild-to-moderate coronavirus disease 2019 (COVID-19).

Methods.  Outpatients with mild-to-moderate COVID-19 received a single dose of regdanvimab 40  mg/kg (n = 100), 
regdanvimab 80 mg/kg (n = 103), or placebo (n = 104). The primary end points were time to negative conversion of SARS-CoV-2 
from nasopharyngeal swab based on quantitative reverse transcription polymerase chain reaction (RT-qPCR) up to day 28 and time 
to clinical recovery up to day 14. Secondary end points included the proportion of patients requiring hospitalization, oxygen therapy, 
or mortality due to COVID-19.

Results.  Median (95% CI) time to negative conversion of RT-qPCR was 12.8 (9.0–12.9) days with regdanvimab 40 mg/kg, 11.9 
(8.9–12.9) days with regdanvimab 80 mg/kg, and 12.9 (12.7–13.9) days with placebo. Median (95% CI) time to clinical recovery was 
5.3 (4.0–6.8) days with regdanvimab 40 mg/kg, 6.2 (5.5–7.9) days with regdanvimab 80 mg/kg, and 8.8 (6.8–11.6) days with pla-
cebo. The proportion (95% CI) of patients requiring hospitalization or oxygen therapy was lower with regdanvimab 40 mg/kg (4.0% 
[1.6%–9.8%]) and regdanvimab 80 mg/kg (4.9% [2.1%–10.9%]) vs placebo (8.7% [4.6%–15.6%]). No serious treatment-emergent 
adverse events or deaths occurred.

Conclusions.  Regdanvimab showed a trend toward a minor decrease in time to negative conversion of RT-qPCR results com-
pared with placebo and reduced the need for hospitalization and oxygen therapy in patients with mild-to-moderate COVID-19.

Clinical trial registration.  NCT04602000 and EudraCT 2020-003369-20.
Keywords.  COVID-19; CT-P59; regdanvimab; SARS-CoV-2.

The coronavirus disease 19 (COVID-19) pandemic that began 
in early 2020 is still ongoing, with >200 million confirmed cases 
and at least 4.4 million deaths as of August 2021 [1]. Several 
vaccines for COVID-19 have been developed, and programs are 

ongoing in many countries [2–5]. In some countries, the inci-
dence of COVID-19 was reduced temporarily after the start of 
the vaccination program; however, the Delta variant of severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has 
opened a new phase, and COVID-19 cases are increasing again 
in many countries [6].

Effective treatments are urgently needed to decrease mor-
bidity and mortality related to COVID-19 and to reduce the 
associated burden on public health services [7]. Therapies ap-
plied early in the course of clinical disease can speed up clinical 
recovery, shorten the duration of viral shedding, and limit the 
need for hospitalization, thereby lessening the pressure on the 
overall health care system. Monoclonal antibodies to spike (S) 
protein of SARS-CoV-2, which target cellular entry of SARS-
CoV-2 through interaction with the angiotensin-converting 
enzyme 2 receptor [8–12], have been shown to reduce hospi-
talizations, viral titers, and clinical symptoms in patients with 
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COVID-19 [13–15], as well as lower the risk of COVID-19 in 
nursing home residents [16, 17].

Regdanvimab (CT-P59) is a neutralizing antibody that is ac-
tive against various SARS-CoV-2 isolates, including the D614G 
S protein variant [18]. Regdanvimab has been shown to bind to 
the receptor-binding motif within the SARS-CoV-2 receptor-
binding domain, which sterically inhibits interaction with 
ACE2 [18]. Administration of regdanvimab reduced the viral 
load and reduced mortality in animal models of SARS-CoV-2 
infection [18]. The South Korean Ministry of Food and Drug 
Safety granted marketing authorization (September 2021) for 
regdanvimab in patients with mild-to-moderate COVID-19 
(aged >50 years or with certain predefined medical conditions) 
[19]. The European Medicines Agency approved regdanvimab 
(November 2021) for use in adult patients with COVID-19 who 
do not require supplemental oxygen and are at high risk of pro-
gressing to severe COVID-19 [20].

We report 28-day results from part 1 of a 2-part phase 2/3 
study of regdanvimab in outpatients with mild-to-moderate 
COVID-19.

METHODS

Trial Oversight

This was a 2-part, phase 2/3, randomized, parallel-group, placebo-
controlled, double-blind study (NCT04602000; EudraCT 2020-
003369-20). Part 1, a phase 2 study, assessed the SARS-CoV-2 
suppression effect of regdanvimab and followed patients for 180 
days after study drug administration; part 2, a phase 3 study, exam-
ines the clinical effect of regdanvimab on COVID-19 symptoms, 
hospitalization and oxygen therapy, and mortality. Part 2 will be 
reported separately. The study was conducted according to the 
ethical principles of the Declaration of Helsinki and in compliance 
with the International Council for Harmonisation’s Good Clinical 
Practice guidelines and applicable regulatory requirements.

Patient Consent 

Written informed consent was obtained from each participant 
before participation in the study. The design of the study was 
approved by the appropriate local institutional review boards 
and/or independent ethics committees, and the study was 
monitored by an independent data safety monitoring board.

Participants

COVID-19 infection status was diagnosed at screening using 
the sponsor-supplied rapid SARS-CoV-2 diagnostic test or 
reverse transcription polymerase chain reaction (RT-PCR). 
Patients with mild-to-moderate COVID-19 according to the 
World Health Organization (WHO) criteria were enrolled [21]. 
According to the WHO guidelines, having clinical signs and 
symptoms of nonsevere pneumonia is categorized as having 
moderate disease. Therefore, chest imaging was performed at 
screening to assist with diagnosis of pneumonia and correct 

disease staging. Eligible participants were aged ≥18 years, had 
oxygen saturation of >94% on room air, and did not require 
supplemental oxygen. Onset of symptoms (feverishness, cough, 
shortness of breath, sore throat, body/muscle pain, fatigue, 
headache, chills, nasal congestion, loss of taste/smell, or diar-
rhea) was required to be within 7 days before study drug ad-
ministration, and patients were required to present with fever, 
cough, shortness of breath, sore throat, body pain, fatigue, or 
headache within 48 hours before study drug administration. 
Patients with a current serious health condition, or with on-
going or history of active or severe infections, were excluded.

Randomization and Masking

Randomization was performed using an interactive web re-
sponse system, and a randomization schedule was prepared by 
unblinded biostatisticians. Randomization was stratified by age 
(≥60 vs <60 years), region (United States vs Asia vs Europe vs 
other), baseline comorbidities (yes vs no for having at least 1 of 
cardiovascular disease, chronic respiratory disease, hyperten-
sion, diabetes mellitus, or pneumonia), and participation in the 
pharmacokinetic substudy (yes vs no). Participants, personnel, 
and outcome assessors were blinded to treatment allocation for 
the duration of the study. Regdanvimab and placebo were sup-
plied in identical vials identified by a study drug number, and 
infusions were prepared by designated unblinded personnel.

Trial Procedures

Participants were assigned randomly (1:1:1 ratio) to receive a 
single dose of regdanvimab 40 mg/kg, regdanvimab 80 mg/kg, 
or placebo on study day 1. Regdanvimab and placebo were re-
constituted in 250 mL of 0.9% sodium chloride and adminis-
tered via intravenous infusion over 90 ± 15 minutes. Patients 
could receive standard-of-care treatment, excluding antiviral 
drugs and/or possible SARS-CoV-2 active drugs (only to be ad-
ministered as rescue therapies).

Nasopharyngeal swabs for assessment of viral shedding 
(based on quantitative reverse transcription polymerase chain 
reaction [RT-qPCR]) were taken predose on day 1 and at 24, 
48, 72, 96, 120, 144, 216, 312 (day 14), 384 (day 17), 480 (day 
21), and 648 (day 28) hours after study drug administration. 
To quantitate viral loads, 1 real-time RT-qPCR assessment 
(Sarbeco E-gene assay) was employed, which is specific to the E 
gene of sarbecoviruses including SARS-CoV and SARS-CoV-2.

Participants were required to complete a patient diary at 
screening and twice daily on days 1–28, which included a 
checklist of 7 symptoms of COVID-19 (fever, cough, short-
ness of breath or difficulty breathing, sore throat, body pain or 
muscle pain, fatigue, and headache).

Outcomes

The primary study end points were time to conversion to 
negative nasopharyngeal swab specimen based on RT-qPCR 
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(negative titer threshold of 2.33 log10 copies/mL) up to day 28, 
and time to clinical recovery up to day 14.

Conversion to negative RT-qPCR result was defined as a neg-
ative nasopharyngeal swab specimen based on RT-qPCR result 
at 2 or more consecutive time points (the first time point was 
taken as the time to conversion to negative RT-qPCR result). 
Clinical recovery was defined as all symptoms scored as “ab-
sent” or “mild” for ≥24 hours, based on checklist results; symp-
toms scored as “moderate” or “severe” at baseline were required 
to be scored as “mild” or “absent” at recovery, whereas symp-
toms rated as “mild” or “absent” at baseline were required to be 
rated as “absent” at recovery.

Secondary efficacy end points included (1) the proportion 
of patients with clinical symptoms requiring hospitalization 
(≥24 hours of acute care), oxygen therapy (≥24 hours of supple-
mental oxygen care, with oxygen saturation of ≤94% on room 
air before administration), or death due to COVID-19 up to day 
28; (2) the proportion of patients with conversion to negative 
RT-qPCR result; (3) the proportion of patients with hospital 
admission; (4) the proportion of patients requiring supple-
mental oxygen; (5) the proportion of patients with mechanical 
ventilation use; (6) the proportion of patients requiring rescue 
therapy; (7) the proportion of patients with intensive care unit 
admission (each due to COVID-19); or (8) the proportion of 
patients with all-cause mortality.

Safety evaluations were based on the monitoring of treatment-
emergent adverse events (TEAEs) and treatment-emergent 
serious adverse events (TESAEs), vital sign measurements, 
physical examination, electrocardiograms, and clinical labo-
ratory analyses. TEAEs were coded according to the Medical 
Dictionary for Regulatory Activities, version 23.1, and graded 
for severity according to the Common Terminology Criteria 
for Adverse Events, version 5.0. Hypersensitivity monitoring 
was performed before and after administration of study drug 
on day 1.

Statistical Analyses

It was estimated that a sample size of 100 individuals per group 
would provide at least 80% power, at a 2-sided significance level 
of .05, to detect an increase in the improvement rate ratio be-
tween regdanvimab groups and placebo for the primary end 
points.

Efficacy was evaluated in the intent-to-treat infected (ITTI) 
population, which comprised all randomly assigned patients 
with confirmed COVID-19 assessed by pre-infusion RT-qPCR 
on day 1 and receiving a partial or full dose of the study drug. 
The safety population included all randomized participants 
who had received a partial or full dose of the study drug.

Primary efficacy analyses were performed using a stratified 
log-rank test for time-to-event end points. Confidence intervals 
for median time to event were constructed using the method 
of Brookmeyer and Crowley [22] with log–log transformation. 

Improvement/clinical recovery rate ratios (with 95% CIs) were 
estimated using a stratified Cox proportional hazards model. 
The Wald test was applied to construct CIs for hazard ratios. 
Adjustments for multiple testing were not performed; there-
fore, 95% CIs and P values should not be used to infer definitive 
treatment effects. Secondary efficacy end points were summar-
ized using descriptive statistics, frequency tables, or Kaplan-
Meier (time-to-event) methods. The Wilson score interval test 
[23] was used to construct the 95% CIs for proportions.

Subgroup analyses were conducted according to COVID-19 
severity (mild vs moderate; prespecified) and age (≥50 years; 
exploratory). Post hoc analyses of the primary efficacy outcome 
were conducted based on negative titer thresholds of 3.0 and 4.0 
log10 copies/mL.

All statistical analyses were conducted using Statistical 
Analysis System (SAS) software, version 9.4 (SAS Institute Inc., 
Cary, NC, USA).

RESULTS

Patient Disposition and Baseline Characteristics

Patient enrollment began on October 7, 2020, and the last 
patient’s day 28 visit was on December 18, 2020. Screening 
was conducted at 23 centers across South Korea, Romania, 
Spain, and the United States (details of participating centers 
are listed in the Supplementary Data). A total of 371 patients 
were screened, and 327 were randomized and included in the 
intent-to-treat (ITT) population (Figure 1). One patient ran-
domized to the placebo group was incorrectly administered a 
study drug that partially contained regdanvimab; this patient 
was analyzed per their original treatment assignment (placebo) 
for ITT and ITTI analyses, included in the regdanvimab  
40  mg/kg group for safety analyses, and excluded from the 
pharmacokinetic analyses.

Baseline demographic and disease characteristics were gen-
erally well balanced between participants in the ITT popu-
lation (Table 1). Concomitant medications are recorded in 
Supplementary Table 1.

Twenty patients in the ITT population did not have con-
firmed COVID-19 and were excluded from the ITTI popula-
tion (N = 307 [regdanvimab 40  mg/kg: n = 100; regdanvimab 
80 mg/kg: n = 103; placebo: n = 104]) (Supplementary Table 2).

Efficacy (ITTI Population)

The estimated median (95% CI) time to conversion to negative 
RT-qPCR result with a threshold <2.33 log10 copies/mL up to day 
28 was 12.8 days in the regdanvimab 40 mg/kg group, 11.9 days 
in the regdanvimab 80 mg/kg group, 12.7 days in the combined 
regdanvimab group, and 12.9 days in the placebo group (Table 
2, Figure 2A). The corresponding improvement rate ratios (95% 
CI) relative to placebo were 1.3 (1.0–1.8; P = .06), 1.2 (0.9–1.6; 
P = .21), and 1.3 (1.0–1.6; P = .08), respectively (Table 2). When 
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a threshold of <3.0 log10 copies/mL was applied in a post hoc 
analysis, the median time to conversion to negative RT-qPCR 
result was 6.0 days in the combined regdanvimab group vs 8.9 
days with placebo (Supplementary Table 3, Supplementary 
Figure 1).

The median time to conversion to negative RT-qPCR result 
up to day 28 in patients with mild COVID-19 is shown in 
Table 2. Post hoc analysis with a threshold of <3.0 log10 copies/
mL is summarized in Supplementary Table 3.

The proportion of patients achieving conversion to negative 
RT-qPCR result was higher in the regdanvimab groups than the 
placebo group up to days 14 and 28 (Table 2). The regdanvimab 
groups also exhibited greater reduction from baseline in viral 
load in comparison with the placebo group. A reduction in viral 
load of 3.0 log10 copies/mL was achieved with regdanvimab be-
tween baseline and day 7; a similar reduction was not reached in 
the placebo group until day 10 (Supplementary Figure 2). Post 
hoc analysis of time-weighted average change from baseline in 
viral shedding is shown in Supplementary Table 4.

The median (95% CI) time to clinical recovery up to day 14 
was shorter in the combined regdanvimab group vs the placebo 
group (5.7 [5.2–6.8] vs 8.8 [6.8–11.6] days) (Table 2, Figure 2B). 
Clinical recovery ratios (95% CI) were 1.6 (1.1–2.2; P = .01), 1.4 

(1.0–2.0; P = .04), and 1.5 (1.1–2.0; P = .01) in the regdanvimab 
40 mg/kg, regdanvimab 80 mg/kg, and combined regdanvimab 
groups, respectively (Table 2). Clinical recovery ratios also fa-
vored regdanvimab over placebo in prespecified subgroups by 
disease status (Table 2).

The proportion of patients (95% CI) with clinical symptoms 
requiring hospitalization or oxygen therapy due to COVID-19 
was lower in the regdanvimab groups than the placebo group 
(regdanvimab 40  mg/kg: 4 [1.6–9.8]; 4.0%; regdanvimab 
80  mg/kg: 5 [2.1–10.9]; 4.9%; placebo: 9 [4.6–15.6]; 8.7%) 
(Figure 2C, Table 2; Supplementary Table 3). Notably, only 
patients with moderate COVID-19 contributed events to this 
composite end point; the proportions of patients meeting this 
end point in the combined regdanvimab group was >50% 
lower than in the placebo group among patients with mod-
erate infection (7.2% vs 15.8%). In post hoc analysis, this was 
also true for patients aged ≥50 years with moderate infec-
tion (8.8% vs 23.7%) and those at high risk of progressing to 
COVID-19 (5.5% vs 12.5%). In addition, regdanvimab effec-
tively reduced the proportion of patients reporting require-
ment for supplemental oxygen, hospital admission, and rescue 
therapy, individually, and no all-cause mortality was reported 
up to day 28 (Table 2).

Screened
N = 371

Randomized
N = 327

Screen failure, n = 44
• Did not meet inclusion/exclusion criteria, n = 38
• Withdrew consent, n = 4
• Lost to follow-up, n = 2

Regdanvimab
40 mg/kg
n = 105

Regdanvimab
80 mg/kg

n = 111

Placeboa

n = 111

Continuing
on study

n = 102 (97.1%)

Continuing
on study

n = 108 (97.3%)

Continuing
on study

n = 109 (98.2%)

Discontinued treatment, n = 3
• Investigator decision, n = 1
• Patient withdrawal, n = 2

Discontinued treatment, n = 3
• Patient withdrawal, n = 3

Discontinued treatment, n = 2
• Patient withdrawal, n = 2

SARS-CoV-2-positive
at study entry

n = 100/105 (95.2%)

SARS-CoV-2-positive
at study entry

n = 103/111 (92.8%)

SARS-CoV-2-positive
at study entry

n = 104/111 (93.7%)

Figure 1.  Patient disposition. aIn the placebo group, 1 patient was randomized to the placebo group but was administered study drug partially containing regdanvimab; the 
individual was excluded from the pharmacokinetic population. Abbreviation: SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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Safety

Overall, 182 TEAEs were reported in 92 patients (28.3%). A 
similar proportion of patients experienced ≥1 TEAE across 
treatment groups (Table 3), and the majority of TEAEs 
were grade 1 or 2 in intensity. The most frequently reported 
treatment-related TEAE was hypertriglyceridemia in pa-
tients receiving regdanvimab 40 mg/kg (3 [2.9%] patients) and 
infusion-related reaction or hypertriglyceridemia in patients re-
ceiving placebo (2 [1.8%] patients each). No treatment-related 
TEAEs considered to be related to the study drug were reported 
in >1 patient in the regdanvimab 80 mg/kg group. There were 
no TESAEs or TEAEs leading to permanent study discontin-
uation. Infusion-related reactions were reported in 3 patients 
(regdanvimab 40  mg/kg: 1; placebo: 2); the patient receiving 
regdanvimab developed grade 2 pyrexia and grade 1 dyspnea 
after drug administration but recovered on the same day after 
receiving paracetamol and oxygen therapy.

There were no notable differences between groups in labora-
tory parameters, including liver and renal function, vital signs, or 
electrocardiogram results. At day 28, the proportion of patients 
with antidrug antibodies (ADAs) was low (regdanvimab 40 mg/
kg: 0; regdanvimab 80 mg/kg: 3 [2.7%]; placebo: 5 [4.5%]), and 
no antibody-dependent enhancement events were reported.

Pharmacokinetics

In the pharmacokinetic population (n = 88), mean regdanvimab 
serum concentrations were higher in the regdanvimab 80 mg/kg  
group than the 40 mg/kg group at all time points following in-
travenous infusion (Supplementary Figure 3).

Serology

The proportions of patients with immunoglobulin M or G pos-
itivity increased over time and were similar across groups at all 
time points (Supplementary Table 5).

Table 1.  Baseline Demographics and Characteristics (ITT Population)

Characteristics 

Regdanvimab 40 mg/kg Regdanvimab 80 mg/kg Regdanvimab Combined Placebo 

n = 105 n = 111 n = 216 n = 111

Age

 � Median (IQR), y 51.0 (42–60) 51.0 (40–60) 51.0 (40–60) 52.0 (41–61)

 � ≥60 y, n (%) 27 (25.7) 28 (25.2) 55 (25.5) 30 (27.0)

 � <60 y, n (%) 78 (74.3) 83 (74.8) 161 (74.5) 81 (73.0)

Male sex, n (%) 59 (56.2) 59 (53.2) 118 (54.6) 48 (43.2)

Race, n (%)

 � White 94 (89.5) 96 (86.5) 190 (88.0) 96 (86.5)

 � Asian 11 (10.5) 15 (13.5) 26 (12.0) 15 (13.5)

Ethnicity, n (%)

 � Hispanic or Latino 6 (5.7) 11 (9.9) 17 (7.9) 10 (9.0)

 � Non-Hispanic or non-Latino 99 (94.3) 100 (90.1) 199 (92.1) 101 (91.0)

Region, n (%)

 � USA 1 (1.0) 4 (3.6) 5 (2.3) 3 (2.7)

 � Asia 11 (10.5) 15 (13.5) 26 (12.0) 14 (12.6)

 � Europe 93 (88.6) 92 (82.9) 185 (85.6) 94 (84.7)

BMI

 � Mean (SD), kg/m2 27.1 (4.8) 27.1 (4.1) 27.1 (4.5) 26.8 (4.2)

Baseline comorbidities, n (%)

 � Yes 78 (74.3) 80 (72.1) 158 (73.1) 82 (73.9)

Confirmed SARS-CoV-2 infection,a n (%) 101 (96.2) 103 (92.8) 204 (94.4) 103 (92.8)

Moderate disease,b n (%) 64 (61.0) 65 (58.6) 129 (59.7) 60 (54.1)

High-risk disease,c n (%) 73 (69.5) 82 (73.9) 155 (71.8) 76 (68.5)

Time since symptom onset

 � All patients, median (IQR), d 3.0 (2–4) 3.0 (2–4) 3.0 (2–4) 3.0 (2–4)

 � Moderate disease, median (IQR), d 3.0 (2–4) 3.0 (2–4) 3.0 (2–4) 3.0 (2–4)

Received ≥1 prior medication,d n (%) 19 (18.1) 23 (20.7) 42 (19.4) 26 (23.4)

Abbreviations: BMI, body mass index; IQR, interquartile range; ITT, intent-to-treat; RT-PCR, reverse transcription polymerase chain reaction; RT-qPCR, quantitative reverse transcription pol-
ymerase chain reaction; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
aAll patients were enrolled based on a local rapid SARS-CoV-2 diagnostic test or RT-PCR-positive result; following enrollment, SARS-CoV-2 infection was confirmed centrally by RT-qPCR.
bBased on the presence of x-ray-confirmed or computed tomography–confirmed pneumonia at screening.
cHigh risk of progression to severe disease was defined as patients aged >50 years, with BMI >30 kg/m², cardiovascular disease (including hypertension), chronic lung disease (including 
asthma), type 1 or type 2 diabetes mellitus, chronic kidney disease (including those on dialysis), chronic liver disease, or immunosuppressed at baseline.
dThe most commonly reported prior medication by drug class in all groups was analgesics (9 [8.6%], 14 [12.6%], and 15 [13.5%] patients in the regdanvimab 40 mg/kg, regdanvimab 80 mg/
kg, and placebo groups, respectively).

http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofac053#supplementary-data
http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofac053#supplementary-data
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Table 2.  Efficacy End Points (ITTI Populationa)

End Point 

Regdanvimab 
40 mg/kg 

Regdanvimab 
80 mg/kg 

Regdanvimab 
Combined Placebo 

n = 100 n = 103 n = 203 n = 104

Primary end points

Conversion to negative RT-qPCR result to day 28

Negative titer threshold of 2.33 log10 copies/mL

 � All patients, n 100 103 203 104

  �  Time to negative RT-qPCR result, median (95% CI), d 12.8 (9.0–12.9) 11.9 (8.9–12.9) 12.7 (9.0–12.8) 12.9 (12.7–13.9)

  �  Improvement rate ratio (95% CI) 1.3 (1.0–1.8) 1.2 (0.9–1.6) 1.3 (1.0–1.6) –

  �  Log-rank test P valueb .06 .21 .08 –

 � Mild SARS-CoV-2 infection,c n 38 40 78 46

  �  Time to negative RT-qPCR result, median (95% CI), d 12.7 (8.9–12.9) 9.1 (8.9–12.9) 10.5 (8.9–12.8) 13.0 (9.0–15.8)

  �  Negative conversion ratio (95% CI) 1.7 (1.1–2.8) 1.1 (0.7–1.7) 1.3 (0.9–2.0) –

  �  Log-rank test P valueb .02 .69 .16 –

 � Moderate SARS-CoV-2 infection,c n 62 63 125 57

  �  Time to negative RT-qPCR result, median (95% CI), d 12.8 (8.8–15.8) 12.7 (8.9–13.8) 12.8 (9.1–13.0) 12.9 (10.8–15.8)

  �  Negative conversion ratio (95% CI) 1.4 (0.9–2.0) 1.3 (0.9–2.0) 1.4 (1.0–1.9) –

  �  Log-rank test P valueb .13 .17 .10 –

Clinical recovery to day 14d

 � All patients, n 94 92 186 99

  �  Time to event, median (95% CI), d 5.3 (4.0–6.8) 6.2 (5.5–7.9) 5.7 (5.2–6.8) 8.8 (6.8–11.6)

  �  Clinical recovery ratio (95% CI) 1.6 (1.1–2.2) 1.4 (1.0–2.0) 1.5 (1.1–2.0) –

  �  Log-rank test P valueb .01 .04 .01 –

 � Mild SARS-CoV-2 infection,c n 34 38 72 45

  �  Time to event, median (95% CI), d 4.4 (2.2–7.7) 5.5 (3.2–7.6) 4.8 (3.0–5.9) 6.9 (4.8–8.8)

  �  Clinical recovery ratio (95% CI) 1.5 (0.9–2.5) 1.7 (1.1–2.9) 1.6 (1.0–2.5) –

 � Moderate SARS-CoV-2 infection,c n 60 54 114 53

  �  Time to event, median (95% CI), d 5.7 (4.1–7.3) 7.3 (5.6–10.7) 6.5 (5.5–7.7) 10.8 (6.8–n.c.)

  �  Clinical recovery ratio (95% CI) 1.7 (1.1–2.7) 1.3 (0.8–2.2) 1.5 (1.0–2.3) –

Secondary end points

Patients with clinical symptoms requiring hospitalization or 
oxygen therapy due to COVID-19 to day 28, n/N (%),  
(95% CI)

4/100 (4.0), (1.6–9.8) 5/103 (4.9), (2.1–10.9) 9/203 (4.4), (2.3–8.2) 9/104 (8.7), (4.6–15.6)

 � Mild SARS-CoV-2 infection,c n/N 0/38 0/40 0/78 0/46

 � Moderate SARS-CoV-2 infection,c n/N (%), (95% CI) 4/62 (6.5), (2.5–15.4) 5/63 (7.9), (3.4–17.3) 9/125 (7.2), (3.8–13.1) 9/57 (15.8), (8.5–27.4)

Patients achieving conversion to negative RT-qPCR result 
(negative titer threshold of 2.33 log10 copies/mL), n/N 
(%)

 � Up to day 14 67/100 (67.0) 68/103 (66.0) 135/203 (66.5) 63/104 (60.6)

 � Up to day 28 92/100 (92.0) 90/103 (87.4) 182/203 (89.7) 87/104 (83.7)

Patients with ≥1 disease status to day 28,e n (%) 7 (7.0) 11 (10.7) 18 (8.9) 15 (14.4)

Patients requiring hospital admission, n (%) 4 (4.0) 5 (4.9) 9 (4.4) 9 (8.7)

Patients requiring supplemental oxygen, n (%) 4 (4.0) 4 (3.9) 8 (3.9) 9 (8.7)

Patients requiring mechanical ventilation, n (%) 0 1 (1.0) 1 (0.5) 0

Patients requiring rescue therapy, n (%) 7 (7.0) 11 (10.7) 18 (8.9) 15 (14.4)

Patients requiring ICU transfer, n (%) 0 0 0 0

All-cause mortality, n (%) 0 0 0 0

Patients achieving clinical recovery, n/N (%)

 � Up to day 7 53/94 (56.4) 46/92 (50.0) 99/186 (53.2) 37/99 (37.4)

 � Up to day 14 72/94 (76.6) 72/92 (78.3) 144/186 (77.4) 63/99 (63.6)

 � Up to day 28 82/94 (87.2) 79/92 (85.9) 161/186 (86.6) 71/99 (71.7)

P values and CIs have not been adjusted for multiple comparisons.

Abbreviations: ICU, intensive care unit; ITTI, intent-to-treat infected; n.c., not calculated; RT-qPCR, quantitative reverse transcription polymerase chain reaction; SARS-CoV-2, severe acute 
respiratory syndrome coronavirus 2.
aOne patient randomized to the placebo group mistakenly received a partial dose of regdanvimab; this patient was analyzed according to their original treatment assignment (placebo).
bP value from log-rank test, stratified by age (≥60 vs <60 years) and baseline comorbidities (yes vs no).
cSubgroup analyses (note: 1 patient was excluded from the subgroup analyses because their chest x-ray result was missing at screening).
dPatients with at least 1 symptom record missing at baseline were excluded from this analysis.
eDisease status included requirement for supplemental oxygen, hospital admission, ICU transfer, mechanical ventilation use, or rescue therapy due to COVID-19.
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Figure 2.  Efficacy end points (ITTI population). A, Kaplan-Meier plot of primary end point “time to negative conversion” to day 28 (SARS-CoV-2-negative threshold: 2.33 
log10 copies/mL). B, Kaplan-Meier plot of primary end point “time to clinical recovery” to day 14. C, Proportion of patients with clinical symptoms requiring hospitalization or 
oxygen therapy due to COVID-19 to day 28 in the overall population and subgroup by disease severity. Error bars are 95% CIs. Abbreviations: ITTI, intent-to-treat infected; 
SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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DISCUSSION

One of the most important factors for COVID-19 treatments 
is how effective they are in preventing patients from becoming 
critically ill. In the event of hypoxemia, hospitalization is re-
quired due to the need for oxygen therapy. It has been suggested 
that hyper-responsive immune responses against SARS-CoV-2 
might be an underlying cause of hypoxemia in patients with 
COVID-19 [24], and high viral titer could be in part respon-
sible for ongoing hypoxemia [13].

Thus, there is an increasing need to prevent COVID-19 pa-
tients from progressing to severe illness and to control the virus 
in the early stages of infection.

Regdanvimab has shown a promising safety profile in phase 
1 studies in healthy subjects and patients with mild COVID-19 
and exhibited potential antiviral and clinical efficacy in patients 
with mild COVID-19 [25]. In this phase 2 study in patients with 
mild-to-moderate COVID-19, regdanvimab showed a trend 
toward a minor decrease in time to conversion to a negative 
RT-qPCR result (0.3 days in the combined regdanvimab group 
compared with placebo at the 2.33-log10 copies/mL threshold). 
This trend was in line with other studies of monoclonal anti-
bodies [13–15], suggesting low association between time to 
conversion to negative RT-qPCR result and clinical outcome. 
When the negative titer threshold was set to 3.0 log10 copies/mL 
in the post hoc analysis, the difference vs placebo was greater 
(3.0 days in the combined regdanvimab group vs placebo), in 
line with the trend observed in the results for time to clinical 
recovery. This could suggest that some further optimization of 
our understanding of the thresholds associated with progres-
sion to severe disease is needed as this pandemic unfolds.

Compared with placebo, the estimated median time to clin-
ical recovery was shorter by 3 days in the combined regdanvimab 
group; the magnitude of this difference was greater in patients 
with moderate disease (4.3 days) and, as shown in the post hoc 
analysis, in patients aged ≥50 years with moderate disease (6.2 
days). Consistent with other early therapies for COVID-19 
[13–15], regdanvimab reduced the proportion of patients with 

clinical symptoms requiring hospitalization or oxygen therapy 
due to COVID-19. The magnitude of this reduction exceeded 
50% in patients with moderate disease and, in the post hoc anal-
ysis, also in those with moderate disease who were aged ≥50 
years.

At this early stage, direct comparisons between neutralizing 
antibody therapies for COVID-19 are difficult due to differ-
ences in key study end points. However, results presented for 
casirivimab/imdevimab, at a similar stage of development, 
showed similar differences compared with placebo (−0.3 log10 
copies/mL) in time-weighted average change in viral load [13].

Regdanvimab was well tolerated, no clinically significant 
safety issues were identified, and there were no deaths up to day 
28. Regdanvimab did not appear to interfere with the forma-
tion of antibodies (no antibody-dependent enhancement events 
were reported), no ADAs were measured in the regdanvimab 
40 mg/kg group, and the proportion of patients with ADAs in 
the regdanvimab 80 mg/kg group was <3.0%.

Despite having dose-dependent pharmacokinetics, no dose–
response relationship was observed for regdanvimab. Therefore, 
it was considered that 40 mg/kg represents a sufficient dose for 
virus neutralization, with no further advantages expected at 
higher doses. Our findings are in line with other monoclonal 
antibody products [13–15].

Based on these data, the second part of this study will com-
pare the 40 mg/kg dose with placebo in a larger population of 
patients with mild-to-moderate COVID-19.

This study has some limitations; the current study enrolled 
no Black or Hispanic patients, 2 populations that are dispro-
portionately affected by COVID-19 [26, 27]. Likewise, there 
was a relatively small proportion (20%–30%) of elderly patients 
enrolled, another group that is at high risk of complications 
and death from COVID-19 [28]. The impact of regdanvimab 
on infectious virus has not been studied, but it would be im-
portant to assess this to inform treatment decisions to reduce 
the risk of transmission. The pharmacokinetics of regdanvimab 
has not been evaluated in patients with renal and/or hepatic 

Table 3.  Safety and Tolerability (Safety Population)

Adverse Event  

Regdanvimab 40 mg/kg, n (%) Regdanvimab 80 mg/kg, n (%) Placebo, n (%) 

n = 105 n = 110 n = 110

Any TEAE 31 (29.5) 27 (24.5) 34 (30.9)

 � Related to study drug 7 (6.7) 5 (4.5) 5 (4.5)

≥1 grade 3 TEAEa 5 (4.8) 4 (3.6) 2 (1.8)

 � Related to study drug 1 (1.0) 0 0

Any TESAE 0 0 0

Any TEAE leading to discontinuation 0 0 0

Any TEAE of special interest

 � Infusion-related reactions 1 (1.0) 0 2 (1.8)

Death 0 0 0

Abbreviations: TEAE, treatment-emergent adverse event; TESAE, treatment-emergent serious adverse event.
aNo patients experienced grade 4 or 5 TEAEs up to day 28.
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impairment. Although patients with abnormal liver function 
and/or renal impairment were not included in this study, me-
tabolism via cytochrome P450 enzymes and elimination in the 
urine are not expected. Finally, patients enrolled in this study 
would not have been exposed to emerging SARS-CoV-2 vari-
ants that were identified after the data cutoff of December 
18, 2020, in countries where the study had been performed. 
Further studies are ongoing to determine the effectiveness of 
regdanvimab against SARS-CoV-2 variants.

In conclusion, regdanvimab shortened the negative conver-
sion time of SARS-CoV-2, reduced the median time to clinical 
recovery, and reduced the requirement for hospitalization and 
oxygen therapy in patients with mild-to-moderate COVID-19.

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 corre-
sponding author.
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