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Supplementary Methods 

Randomization Stratification 

In the Phase 2 study, randomization was stratified by: 

• Presence/absence of coronavirus disease 2019 (Covid-19) symptoms (i.e., 

symptomatic versus asymptomatic cohort) 

• Country 

• Risk factors for hospitalization due to Covid-19 (no risk factors for hospitalization 

due to Covid-19 versus ≥1 risk factor for hospitalization due to Covid-19) 

The following are considered risk factors for the purposes of stratification: 

• Age >50 years 

• Obesity, defined as body mass index >30 

• Cardiovascular disease, including hypertension 

• Chronic lung disease, including asthma 

• Chronic metabolic disease, including diabetes 

• Chronic kidney disease, including those on dialysis 

• Chronic liver disease 

• Immunosuppressed, based on investigator’s assessment (examples include 

cancer treatment, bone marrow or organ transplantation, immune deficiencies, 

poorly controlled human immunodeficiency virus [HIV] or acquired 

immunodeficiency syndrome [AIDS], and prolonged use of immune-weakening 

medications) 
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Inclusion and Exclusion Criteria 

Inclusion criteria: 

A patient must meet the following criteria to be eligible for inclusion in the study: 

1. Is male or female ≥18 years of age (or country’s legal age of adulthood) at 

randomization 

2. Has severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)-positive 

antigen or molecular diagnostic test (by validated SARS-CoV-2 antigen, reverse 

transcription polymerase chain reaction [RT-PCR], or other molecular diagnostic 

assay, using an appropriate sample such as nasopharyngeal, nasal, 

oropharyngeal [OP], or saliva) ≤72 hours prior to randomization. A historical 

record of positive result from test conducted ≤72 hours prior to randomization is 

acceptable. 

3. Meets 1 of the following 2 criteria: 

a. Symptomatic Cohort (all phases): Has symptoms consistent with Covid-

19 as determined by the investigator with onset ≤7 days before 

randomization 

or 

b. Asymptomatic Cohort (Phase 2 only): Meets all of the following: 

• Has had no symptoms consistent with Covid-19 (as determined by 

the investigator) occurring at any time <2 months prior to 

randomization 

• Has had no positive SARS-CoV-2 test results from a sample 

collected >7 days prior to randomization 
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• Has had no known contact (of any duration) with an individual who 

has confirmed Covid-19 or confirmed positive SARS-CoV-2 test 

result >14 days prior to randomization. 

4. Maintains O2 saturation ≥93% on room air 

5. Is willing and able to provide informed consent signed by study patient or legally 

acceptable representative 

6. Is willing and able to comply with study procedures, including providing samples 

for viral shedding testing 

 

Exclusion criteria: 

A patient who meets any of the following criteria will be excluded from the study: 

1. Has been admitted to a hospital prior to randomization, or is hospitalized 

(inpatient) at randomization, due to Covid-19 

2. Has participated, or is participating, in a clinical research study evaluating Covid-

19 convalescent plasma, monoclonal antibodies (mAbs) against SARS-CoV-2, or 

intravenous immunoglobulin (IVIG) within 3 months or less than 5 half-lives of the 

investigational product (whichever is longer) prior to the screening visit 

3. Prior, current, or planned future use of any of the following treatments: Covid-19 

convalescent plasma, mAbs against SARS-CoV-2, IVIG (any indication), 

systemic corticosteroids (any indication), or Covid-19 Emergency Use 

Authorization approved treatments, where prior use is defined as the past 30 

days or less than 5 half-lives of the investigational product (whichever is longer) 

from screening 
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4. Has known allergy or hypersensitivity to components of study drug 

5. Has been discharged, or is planned to be discharged, to a quarantine center 

6. Pregnant or breastfeeding women 

7. Continued sexual activity in women of childbearing potential (WOCBP)* or 

sexually active men who are unwilling to practice highly effective contraception 

prior to the initial dose/start of the first treatment, during the study, and for at 

least 6 months after the last dose. 

Highly effective contraceptive measures in women include: 

• Stable use of combined (estrogen and progestogen containing) hormonal 

contraception (oral, intravaginal, transdermal) or progestogen-only 

hormonal contraception (oral, injectable, implantable) associated with 

inhibition of ovulation initiated 2 or more menstrual cycles prior to 

screening, 

• Intrauterine device (IUD), 

• Intrauterine hormone-releasing system (IUS), 

• Bilateral tubal ligation, 

• Vasectomized partner,† and/or 

• Sexual abstinence.‡,§ 

Male study participants with WOCBP partners are required to use condoms 

unless they are vasectomized† or practice sexual abstinence.‡,§ 

 

*WOCBP are defined as women who are fertile following menarche until becoming 

postmenopausal, unless permanently sterile. A postmenopausal state is defined as no menses 

for 12 months without an alternative medical cause. A high follicle stimulating hormone (FSH) 
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level in the postmenopausal range may be used to confirm a postmenopausal state in women not 

using hormonal contraception or hormonal replacement therapy. However, in the absence of 12 

months of amenorrhea, a single FSH measurement is insufficient to determine the occurrence of 

a postmenopausal state. The above definitions are according to Clinical Trial Facilitation Group 

(CTFG) guidance. Pregnancy testing and contraception are not required for women with 

documented hysterectomy or tubal ligation. Permanent sterilization methods include 

hysterectomy, bilateral salpingectomy, and bilateral oophorectomy. 

†Vasectomized partner or vasectomized study participant must have received medical 

assessment of the surgical success. 

‡Sexual abstinence is considered a highly effective method only if defined as refraining from 

heterosexual intercourse during the entire period of risk associated with the study drugs. The 

reliability of sexual abstinence needs to be evaluated in relation to the duration of the clinical trial 

and the preferred and usual lifestyle of the patient. 

§Periodic abstinence (calendar, symptothermal, post-ovulation methods), withdrawal (coitus 

interruptus), spermicides only, and lactational amenorrhea method (LAM) are not acceptable 

methods of contraception. Female condom and male condom should not be used together. 
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Summary of Protocol Amendments and Study Adaptations 

 
Protocol Version 

(Date) 

Key Study Design Feature or Design Update 

Original Protocol 

(May 29, 2020) 

• Phase 1/2/3 master protocol 

• Patients randomized 1:1:1 to a single intravenous dose of 

2.4 g REGN-COV2, 8.0 g REGN-COV2, or placebo 

• Phase 1 primary endpoints: 

o Proportion of patients with treatment-emergent 

serious adverse events through day 29 

o Proportion of patients with infusion-related 

reactions (grade ≥2) through day 4 

o Proportion of patients with hypersensitivity 

reactions (grade ≥2) through day 29 

o Time-weighted average change from baseline in 

viral shedding (log10 copies/ml) from day 1 to day 

22, as measured by quantitative reverse 

transcription quantitative polymerase chain 

reaction (RT-qPCR) in nasopharyngeal swab 

samples 

• Phase 2 primary endpoint: Time-weighted average 

change from baseline in viral shedding (log10 copies/ml) 
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from day 1 to day 22, as measured by RT-qPCR in saliva 

samples 

Amendment 1 

(June 3, 2020) 

• Updates to Phase 1 study design for the sentinel safety 

group 

Amendment 2 

(June 19, 2020) 

• Clarifications to Phase 1 study that grades 3 and 4 

treatment-emergent adverse events will be collected 

• Clarifications and updates to Phase 1 study procedures 

and objectives, including virology 

• Adjustments to Phase 1 endpoints related to intensive 

care unit and mechanical ventilation to ensure 

consistency with statistical analysis plan 

• Study sites increased to US and other countries 

• Country added as a stratification factor for Phase 2 

• Clarifications to inclusion criteria added 

• Study stopping criteria updated 

Amendment 3 

(July 4, 2020) 

• Primary virologic efficacy in Phase 2 assessed using 

nasopharyngeal swab samples (previously saliva 

samples); planned Phase 3 secondary virologic 

endpoints updated accordingly 

• Additional patients may be enrolled in Phase 1 to replace 

patients who have missing or negative virologic samples 

Amendment 4 

(July 11, 2020) 

• Nasal swabs and saliva samples no longer collected in 

Phase 2 or Phase 3 (nasopharyngeal swabs only) 
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• Phase 2 sample size increased to enable additional 

enrollment 

• Interim analysis plan updated 

• Modified full analysis set (mFAS) was added to allow 

adequate assessment of virologic efficacy 

• Additional secondary virologic endpoint added 

Amendment 5 

(August 8, 2020) 

• Added new cohort of patients in Phase 2 to evaluate 

asymptomatic patients with SARS-CoV-2 infection; 

planned enrollment for Phase 2 increased to 

accommodate this cohort 

• Added new secondary clinical endpoint in Phase 2 to 

assess development of symptoms consistent with Covid-

19 

• Updated inclusion/exclusion criteria to broaden patient 

eligibility and provide operational flexibility 

• Additional blood sampling and biomarker assessments 

added in Phase 2 

• Phase 2 interim analysis plan updated to allow flexibility 
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Analytical Methods of Quantification 

Quantitative Virology Assay 

Nasopharyngeal swabs were collected in 3 ml Viral Transport Medium (Catalog R99, 

Hardy’s Diagnostics) at baseline (day 1) and study days 3, 5, 7, 9, 11, 15, 18, 22, 25 

and 29. Virologic testing for SARS-CoV-2 infection was performed at Viracor Eurofins 

Clinical Diagnostics (Missouri, USA) by quantitative real-time RT-PCR (RT-qPCR). RNA 

was extracted from clinical samples with the Applied Biosystems MagMAX™ 

Viral/Pathogen II MVP II Nucleic Acid Isolation Kit (Catalog A48383, ThermoFisher) on 

the ThermoFisher KingFisher FLEX. Viral nucleic acids were detected and quantified 

using a SARS-CoV-2 RT-qPCR Swab assay (Viracor Eurofins Clinical Diagnostics) 

which is performed using oligonucleotide primers and Taqman probes for the detection 

of two regions of the viral N protein gene region of SARS-CoV-2 and an internal 

extraction and amplification control target on ABI 7500 SDS Instruments (Applied 

Biosystems). Assay data are presented in units of copies of SARS-CoV-2 nucleic acids 

per ml of Viral Transport Medium (VTM) yielded from the collection of nasopharyngeal 

swab specimens (copies/ml). The limit of detection was 299 copies/ml (2.47 log10 

copies/ml), the lower limit of quantification was 714 copies/ml (2.85 log10 copies/ml), and 

the upper limit of quantification was 7.1x107 copies/ml (7.85 log10 copies/ml). Analysis-

positive PCR results below the lower limit of quantification were imputed as half the 

lower limit of quantification (357 copies/ml) and negative PCR results were imputed as 0 

log10 copies/ml (1 copy/ml). PCR results greater than the upper limit of quantification 

were not imputed. 
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SARS-CoV-2 Serology Testing 

Serum was collected from patients at baseline. The Euroimmun Anti-SARS-CoV-2 

ELISA (IgG) and the Euroimmun Anti-SARS-CoV-2 ELISA (IgA) assays were validated 

and run at ICON Laboratories (Farmingdale, NY) to detect endogenous anti-S1 protein 

antibodies. In addition, the Abbott Architect SARS-CoV-2 IgG assay was validated and 

run at ICON Laboratories (Farmingdale, NY) to detect endogenous anti-nucleocapsid 

antibodies. 

 

Measurement of REGN10933 and REGN10987 in Serum 

Concentrations of REGN10933 and REGN10987 in serum were measured using a non-

validated, fit for purpose Liquid Chromatography-Multiple Reaction Monitoring Mass 

Spectrophotometry (LC-MRM-MS) method with a lower limit of quantification of 10 to 25 

mg/L. The LC-MRM-MS method is based on the analysis of a unique peptide generated 

by enzymatic digestion of each monoclonal antibody, so as to allow for each 

monoclonal antibody to be individually quantitated from the human serum samples 

collected during the study. 
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Protocol-defined Prespecified Endpoints for the Phase 1 and 2 
Studies 

Prespecified endpoints for the Phase 1 and 2 studies are presented for reference only. 

These endpoints may not have been evaluated in the presented interim analysis. For 

the specific endpoints analyzed for the first 275 patients reported in this manuscript, 

please refer to manuscript text and the additional descriptive efficacy endpoints for the 

presented interim analysis in the next section of the appendix. 

 

Phase 1 primary endpoints: 

• Proportion of patients with treatment-emergent serious adverse events (SAEs) 

through day 29 

• Proportion of patients with infusion-related reactions (grade ≥2) through day 4 

• Proportion of patients with hypersensitivity reactions (grade ≥2) through day 29 

• Time-weighted average change from baseline in viral shedding (log10 copies/ml) 

from day 1 to day 22, as measured by RT-qPCR in nasopharyngeal swab 

samples. 

 

Phase 2 primary endpoint: 

• Time-weighted average change from baseline in viral shedding (log10 copies/ml) 

from day 1 to day 22, as measured by RT-qPCR in nasopharyngeal swab 

samples 

 

Phase 1 secondary endpoints: 

Virologic 
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• Time-weighted average change from baseline in viral shedding (log10 copies/ml) 

from day 1 to day 22, as measured by RT-qPCR in saliva samples 

• Time-weighted average change from baseline in viral shedding (log10 copies/ml) 

from day 1 to day 22, as measured by RT-qPCR in nasal swab samples 

• Time to negative RT-qPCR in all tested samples with no subsequent positive RT-

qPCR in any tested samples (nasopharyngeal swabs, nasal swabs, saliva) 

• Change from baseline in viral shedding at each visit through day 29, as measured 

by RT-qPCR in nasopharyngeal swabs 

• Change from baseline in viral shedding at each visit through day 29, as 

measured by RT-qPCR in saliva samples 

• Change from baseline in viral shedding at each visit through day 29, as 

measured by RT-qPCR in nasal swabs 

• Correlation and concordance of RT-qPCR results across different sample types 

(nasopharyngeal, nasal, and saliva) 

• Time-weighted average change from baseline in viral shedding (log10 copies/ml) 

from day 1 to post-baseline study days (e.g., day 5, 7, 15, and 29) 

Clinical 

• Proportion of patients with ≥1 Covid-19 related medically-attended visit through 

day 29 

• Proportion of patients with ≥2 Covid-19 related medically-attended visits through 

day 29 

• Total number of Covid-19 related medically-attended visits through day 29 

• Proportion of patients admitted to a hospital due to Covid-19 by day 29 
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• Proportion of patients with ≥1 outpatient or telemedicine visit due to Covid-19 by 

day 29 

Pharmacokinetics/anti-drug antibodies 

• Concentrations of REGN10933 and REGN10987 in serum and corresponding 

pharmacokinetic parameters 

• Immunogenicity as measured by anti-drug antibodies to REGN10933 and 

REGN10987 

 

Phase 2 secondary endpoints: 

Virologic 

• Time to negative RT-qPCR in nasopharyngeal swabs with no subsequent 

positive RT-qPCR 

• Change from baseline in viral shedding at each visit through day 29, as 

measured by RT-qPCR in nasopharyngeal samples 

• Time-weighted average change from baseline in viral shedding (log10 copies/ml) 

from day 1 to post-baseline study days (e.g., day 5, 7, 15, and 29) 

Clinical 

• Proportion of patients with ≥1 Covid-19 related medically-attended visit through 

day 29 

• Proportion of patients with ≥2 Covid-19 related medically-attended visits through 

day 29 

• Total number of Covid-19 related medically-attended visits through day 29 

• Proportion of patients admitted to a hospital due to Covid-19 by day 29 



20 

• Proportion of patients admitted to an intensive care unit (ICU) due to Covid-19 by 

day 29 

• Proportion of patients with ≥1 outpatient or telemedicine visit due to Covid-19 by 

day 29 

• Proportion of patients requiring mechanical ventilation due to Covid-19 by day 29 

• Days of hospitalization due to Covid-19 

• Proportion of patients with all-cause mortality by day 29 

• Time to first onset of symptoms consistent with Covid-19 (asymptomatic cohort 

only) 

• Duration of symptoms consistent with Covid-19 

• Proportion of patients with treatment-emergent serious adverse events through 

day 29 

• Proportion of patients with infusion-related reactions (grade ≥2) through day 4 

• Proportion of patients with hypersensitivity reactions (grade ≥2) through day 29 

Pharmacokinetics/anti-drug antibodies 

• Concentrations of REGN10933 and REGN10987 in serum 

• Immunogenicity as measured by anti-drug antibodies to REGN10933 and 

REGN10987 

 

Exploratory endpoints for Phase 1 only: 

• Proportion of patients admitted to an ICU due to Covid-19 by day 29 

• Proportion of patients requiring mechanical ventilation due to Covid-19 by day 29 
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Exploratory endpoints for Phase 1 and Phase 2: 

• Proportion of patients with treatment failure having mutations in the gene 

encoding the SARS-CoV-2 S protein through day 29 

• Change and percentage change in neutrophil-lymphocyte ratio at each visit 

through day 29 

• Change and percentage change in D-dimer at each visit through day 29 

• Change and percentage change in ferritin at each visit through day 29 

• Change and percentage change in C-reactive protein at each visit through day 

29 

• Change and percentage change in lactate dehydrogenase at each visit through 

day 29 

• Change in Symptom Evolution of Covid-19 (SE-C19) item scores over time 

• Change in Patient Global Impression of Severity (PGIS) score over time 

• Patient Global Impression of Change (PGIC) score at day 29 
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Statistical Analysis Plan-Defined Additional Descriptive Efficacy 
Endpoints for the Presented Interim Analysis 

Endpoint Category Timepoint Population 
Time-weighted average 
change from baseline, and 
percent change in viral 
load 

Virologic Through each post-
baseline timepoint 

Seronegative mFAS 

Proportion of patients with 
high viral load (>104 
copies/ml) 

Virologic At day 9 and at all 
other timepoints 

Overall mFAS 
 
Seronegative mFAS 

Proportion of patients with 
low viral load below limit 
of detection 

Virologic At day 9 and at all 
other timepoints 

Overall mFAS 
 
Seronegative mFAS 

Proportion of patients with 
low viral load below lower 
limit of quantification 

Virologic At day 9 and at all 
other timepoints 

Overall mFAS 
 
Seronegative mFAS 

Time to sustained 
negative PCR 

Virologic Through day 15 Overall mFAS 
 
Seronegative mFAS 

Time-weighted average 
change from baseline in 
viral load 

Virologic Through day 7 Overall mFAS 
 
Seropositive mFAS 

Time-weighted average 
change from baseline in 
viral load 

Virologic Through day 11 Overall mFAS 
 
Seronegative mFAS 

Time to symptom 
resolution 

Symptom Through day 11 Seronegative FAS 

Time to fatigue resolution Symptom Through day 11 Seronegative FAS 
Time to symptom 
alleviation (all symptoms) 

Symptom Through day 11 Overall FAS 
 
Seronegative FAS 

Time to sustained 
alleviation (all symptoms) 

Symptom Through day 22 Overall FAS 
 
Seronegative FAS 

Time to sustained 
resolution (all symptoms) 

Symptom Through day 22 Overall FAS 
 
Seronegative FAS 

Time to resolution of each 
individual symptom 

Symptom Through day 22 Overall FAS 
 
Seronegative FAS 

Percent change in C-
reactive protein from 
baseline 

Biomarker At day 7 (Phase 1 
only) 
At day 29 (Phase 1 / 
2) 

Overall FAS 
 
Seronegative FAS 
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Additional Statistical and Pharmacokinetic Analysis Methods 

Additional Statistical Methods 

Continuous endpoints were analyzed using an Analysis of Covariance (ANCOVA) 

model with treatment group, baseline serum antibody status, and risk factor (0 vs ≥1 risk 

factors) as fixed effects and baseline viral load as covariate, and continuous longitudinal 

data were analyzed using a mixed effect model for repeated measures (MMRM) with an 

additional term of treatment-by-timepoint interaction. Since the correlation between the 

baseline viral load and post-baseline viral load data were not identical among the three 

treatment groups, and varied over time, interaction terms for baseline viral load by 

treatment group and baseline viral load by timepoint (MMRM only) were added to the 

models after finalization of the statistical analysis plan. In addition, pairwise t-test was 

used to compare change from baseline viral load between treatment and placebo at 

each time point without covariate adjustment. Confidence intervals for differences in 

proportion endpoints were based on exact method. While many of the analyses were 

prespecified, there was no specific hypothesis testing order to control for Type 1 error. 

Because the key virologic endpoint was prespecified in seronegative patients and 

baseline serology was associated with baseline viral load, additional analyses of 

virologic endpoints by baseline viral load were conducted post-hoc to explain the anti-

viral effects in high risk patients. 

 

Missing Data Handling 
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Missing data for virology endpoints was handled as described in Analytical Methods of 

Quantification. For categorical variables, patients with missing data were included in 

calculations of percentages. 

 

Pharmacokinetic Analysis Methods 

The pharmacokinetics (PK) analysis population included all patients who received any 

study drug (safety population) and who had at least 1 non-missing result following the 

first dose of study drug. Patients were analyzed based on actual treatment received. 

From Phase 1, 45 patients were included in the PK analysis set, 22 for the 2.4 g dose 

and 23 for the 8.0 g dose. Overall, the PK analysis set is comprised of 45 patients. 

 

Blood samples for quantification of concentrations of REGN10933 and REGN10987 in 

serum were collected pre-dose on day 1, within 1 hour after the end of infusion, and on 

days 3, 5, 7, 15, and 29 post-dose. 

 

From the above drug concentration sampling schedule, PK parameters were 

determined by non-compartmental methods (Gibaldi 1982); using Phoenix WinNonlin 

(Certara Corporation). Area Under the Curve (AUC0-28) was determined using the log-

linear trapezoidal rule and actual sample collection times (Gibaldi 1982). Cmax was 

determined as the maximum observed concentration in serum. The observed half-life 

was estimated using actual times at the nominal visit days; 15 and 29 for each patient 

with a negative slope in the concentration-time profile between days 15 and 29 (e.g. 
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C15>C29). One patient with a negative slope, but a calculated t1/2 of 536 days, was 

considered an outlier and excluded from the reported mean half-life.
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Supplementary Study Results 

The Presence and Titer of Baseline Endogenous Anti-SARS-CoV-2 
Neutralizing Antibodies is Associated with Baseline Viral Load 

To further characterize how effective baseline immune response was, the ability of 

endogenous antibodies to neutralize SARS-CoV-2 was measured in baseline samples 

from those COV-2067 patients who tested positive in at least one of the three initial 

serology assays (Euroimmun IgA, EuroImmun IgG, Abbott Architect IgG) using a 

pseudovirus neutralization assay1 (Vyriad,Inc). Shown are the available data from the 

275 patients included in the first database lock. 

 

As baseline neutralization titer decreased, a trend for increasing baseline viral load was 

observed. Patients who had detectable anti-SARS-CoV-2 antibodies lacking 

neutralization activity had a viral load range more similar to serum antibody–negative 

patients (Figure below). 
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Figure. Baseline Neutralizing Status and Titer of Endogenous anti-SARS-CoV2 

Antibodies is Associated with Viral Load (copies/ml). 

 

Sero:negative – negative in all 3 serology assays, not tested for neutralization; Sero: positive/Neut 1:2560 
– positive in at least one serology assay, 1:2560 neutralizing titer; Sero: positive/Neut 1:1280 – positive in 
at least one serology assay, 1:1280 neutralizing titer; Sero:positive/Neut 1:640 – positive in at least one 
serology assay,  1:640 neutralizing titer; Sero:positive/Neut 1:320 –  positive in at least one serology 
assay,  1:320 neutralizing titer; Sero:positive/Neut 1:160 – positive in at least one serology assay,  1:160 
neutralizing titer; Sero:positive/Neut 1:80 –  positive in at least one serology assay,  1:80 neutralizing titer; 
Sero:positive/Neut borderline –  positive in at least one serology assay,  borderline positive neutralization 
assay result; Sero:positive/Neut Negative –  positive in at least one serology assay,  negative neutralizing 
result; Sero:positive/Neut Indeterminant –  positive in at least one serology assay,  discordant duplicate 
neutralization results; Sero:positive/Neut Missing –  positive in at least one serology assay,  no 
neutralization data available. 
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Supplementary Figures 

Figure S1. Schematic Overview of the Study Design 

 
 
*Serum samples for pharmacokinetic analysis were collected on day 3, 5, 7, and 15 in the phase 1 part only. 
AESI, adverse event of special interest; con med, concomitant medication; eCOA, electronic clinical outcome assessment; IV, intravenous(ly); NP, 
nasopharyngeal; R, randomized; SAE, serious adverse event. 
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Figure S2. Relationship Between Baseline Serology Status and Baseline Viral Load 

 
 

 
Q, quartile. 
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Figure S3. SARS-CoV-2 Viral Load (raw values) Over Time by Baseline Viral Load Category 

 
 
*The LLQ is 714 copies/ml. 
IV, intravenous(ly); LLQ, lower limit of quantification; PBO, placebo; SE, standard error. 
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Figure S4. Time-weighted Average Change from Baseline (Day 1) 
through Day 7 with REGN-COV2 Treatment 

A. Mean Viral Load through Day 7 (log10 copies/ml) – Comparison of 2.4 g REGN-
COV2 vs Placebo (Covariate-adjusted Means)* 

  
B. Mean Viral Load through Day 7 (log10 copies/ml) – Comparison of 2.4 g REGN-
COV2 vs Placebo (Unadjusted Means)* 

  



32 

C. Mean Viral Load through Day 7 (log10 copies/ml) – Comparison of 8.0 g REGN-
COV2 vs Placebo (Covariate-adjusted Means)* 

  
D. Mean Viral Load through Day 7 (log10 copies/ml) – Comparison of 8.0 g REGN-
COV2 vs Placebo (Unadjusted Means)* 

  
*Adjusted analysis of time-weighted average (TWA) change from baseline in viral load (log10 copies/ml) 
was based on Analysis of Covariance (ANCOVA) model with treatment group, risk factor, and baseline 
serology status as fixed effects, and baseline viral load and treatment by baseline viral load as covariates. 
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Unadjusted analysis of TWA change from baseline in viral load (log10 copies/ml) was based on two-
sample t-test.  
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Figure S5. Mean Change from Baseline (Day 1) at Day 7 with REGN-
COV2 Treatment 

A. Mean Viral Load at Day 7 (log10 copies/ml) – Comparison of 2.4 g REGN-COV2 
vs Placebo (Unadjusted Means) 

 
B. Mean Viral Load at Day 7 (log10 copies/ml) – Comparison of 8.0 g REGN-COV2 
vs Placebo (Unadjusted Means) 
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Figure S6. Median Concentrations of REGN10933 and REGN10987 in Serum Over Time 

 
 
*Estimated therapeutic level 
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Figure S7. Individual Concentrations of REGN10933 and REGN10987 in Serum Over Time for 
Phase 1 Patients 

A. 1.2 g per Monoclonal Antibody        B. 4.0 g per Monoclonal Antibody 
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Supplementary Tables 

Table S1. Demographics and Baseline Characteristics by Serology Status 

Baseline Serology Status: Negative 

 Total 
(N=113) 

Placebo Group 
(N=33) 

REGN-COV2 2.4 g IV 
Group (N=41) 

REGN-COV2 8.0 g IV 
Group (N=39) 

REGN-COV2 Combined 
(N=80) 

Demographics 

Median age 
(Q1:Q3) — yr 

43.0 (35.0:52.0) 43.0 (37.0:51.0) 41.0 (31.0:51.0) 45.0 (35.0:53.0) 43.0 (35.0:52.0) 

Male sex — no. 
(%) 

50 (44.2) 15 (45.5) 21 (51.2) 14 (35.9) 35 (43.8) 

Hispanic or 
Latino ethnicity 
— no. (%) 

46 (40.7) 9 (27.3) 22 (53.7) 15 (38.5) 37 (46.3) 

Race — no. (%) 

 White 92 (81.4) 26 (78.8) 33 (80.5) 33 (84.6) 66 (82.5) 

 Black or African 
 American 

12 (10.6) 5 (15.2) 5 (12.2) 2 (5.1) 7 (8.8) 

 Asian 2 (1.8) 1 (3.0) 0 1 (2.6) 1 (1.3) 

 Unknown 1 (0.9) 1 (3.0) 0 0 0 

 Not Reported 6 (5.3) 0 3 (7.3) 3 (7.7) 6 (7.5) 
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Median weight 
(Q1:Q3) — kg 

86.00  
(72.90:100.70) 

83.00  
(74.80:92.30) 

86.30  
(74.80:104.30) 

86.20  
(71.60:102.10) 

86.25  
(72.90:104.30) 

Mean body-mass 
index (±SD)† 

30.70±7.443 29.18±7.484 31.31±6.859 31.21±8.044 31.26±7.396 

Obesity — no. 
(%)‡ 

52 (46.0) 13 (39.4) 19 (46.3) 20 (51.3) 39 (48.8) 

Clinical Characteristics 

Baseline viral load in nasopharyngeal swab (raw values) 

 Patients — no. 104 31 37 36 73 

 Mean (±SD) — 
 copies/ml 
(10^6) 

31.02±31.61 32.33±32.24 26.35±31.78 34.70±31.18 30.47±31.55 

 Median 
 (Min:Max) — 
 copies/ml 

15000000  
(1: 71000000) 

14000000  
(1:71000000) 

2240000  
(1:71000000) 

32050000  
(12200:71000000) 

16000000  
(1:71000000) 

Baseline viral load in nasopharyngeal swab (log10 scale)  

 Patients — no. 104 31 37 36 73 

 Mean (±SD) — 
log10 copies/ml 

6.60±1.613 6.63±1.716 6.36±1.833 6.82±1.252 6.59±1.580 

 Median (range) 
 — log10 
 copies/ml 

7.18 (0.0–7.9) 7.15 (0.0–7.9) 6.35 (0.0–7.9) 7.51 (4.1–7.9) 7.20 (0.0–7.9) 

Positive (≥LLOD) 
baseline 
qualitative RT-
PCR — no. (%) 

101 (89.4) 30 (90.9) 35 (85.4) 36 (92.3) 71 (88.8) 
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Baseline serum C-reactive protein  

 Patients — no.  113 33 41 39 80 

 Median 
 (Q1:Q3) — 
 mg/liter 

4.980  
(1.890:12.200) 

4.730  
(1.670:11.770) 

3.860  
(1.540:8.920) 

6.790  
(2.620:20.620) 

5.490  
(2.015:13.275) 

Median time from 
symptom onset to 
randomization 
(range) — days 

3.0 (0–7) 3.0 (0–6) 3.5 (0–6) 3.0 (0–7) 3.0 (0–7) 

Baseline Serology Status: Positive 

 Total 
(N=123) 

Placebo Group 
(N=47) 

REGN-COV2 2.4 g IV 
Group (N=37) 

REGN-COV2 8.0 g IV 
Group (N=39) 

REGN-COV2 Combined 
(N=76) 

Demographics 

Median age 
(Q1:Q3) — yr 

44.0 (35.0:53.0) 46.0 (34.0:58.0) 43.0 (34.0:51.0) 43.0 (37.0:53.0) 43.0 (36.0:51.5) 

Male sex — no. 
(%) 

65 (52.8) 28 (59.6) 20 (54.1) 17 (43.6) 37 (48.7) 

Hispanic or 
Latino ethnicity 
— no. (%) 

89 (72.4) 30 (63.8) 26 (70.3) 33 (84.6) 59 (77.6) 

Race — no. (%) 

 White 100 (81.3) 37 (78.7) 28 (75.7) 35 (89.7) 63 (82.9) 

 Black or African 
 American 

19 (15.4) 6 (12.8) 9 (24.3) 4 (10.3) 13 (17.1) 

 Asian 1 (0.8) 1 (2.1) 0 0 0 
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 American 
 Indian or 
 Alaska Native 

2 (1.6) 2 (4.3) 0 0 0 

 Not Reported 1 (0.8) 1 (2.1) 0 0 0 

Median weight 
(Q1:Q3) — kg 

84.60  
(71.80:93.50) 

84.80  
(70.80:96.60) 

84.25  
(70.90:92.10) 

85.15  
(73.90:93.50) 

84.45  
(72.20:92.90) 

Mean body-mass 
index (±SD)† 

29.25±5.550 28.99±4.751 28.82±5.623 29.96±6.379 29.41±6.010 

Obesity — no. 
(%)‡ 

44 (35.8) 16 (34.0) 12 (32.4) 16 (41.0) 28 (36.8) 

Clinical Characteristics 

Baseline viral load in nasopharyngeal swab (raw values) 

 Patients — no. 120 47 36 37 73 

 Mean (±SD) — 
 copies/ml 
(10^6) 

3.25±14.29 3.19±14.46 4.63±16.60 2.00±11.66 3.29±14.27 

 Median 
 (Min:Max) — 
 copies/ml 

3105  
(1:71000000) 

4790  
(1:71000000) 

4460  
(1:71000000) 

1740  
(1:71000000) 

2240  
(1:71000000) 

Baseline viral load in nasopharyngeal swab (log10 scale) 

 Patients — no. 120 47 36 37 73 

 Mean (±SD) — 
log10 copies/ml 

3.30±2.146 3.42±2.088 3.42±2.409 3.05±1.979 3.23±2.194 
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 Median (range) 
 — log10 

 copies/ml 

3.49 (0.0–7.9) 3.68 (0.0–7.9) 3.61 (0.0–7.9) 3.24 (0.0–7.9) 3.35 (0.0–7.9) 

Positive (≥LLOD) 
baseline 
qualitative RT-
PCR — no. (%) 

94 (76.4) 38 (80.9) 27 (73.0) 29 (74.4) 56 (73.7) 

Baseline serum C-reactive protein 

 Patients — no. 123 47 37 39 76 

 Median 
 (Q1:Q3) — 
 mg/liter 

2.860  
(1.080:10.380) 

4.030  
(1.150:22.660) 

2.080  
(1.080:7.160) 

2.770  
(0.940:11.350) 

2.245  
(1.060:8.795) 

Median (range) 
time from 
symptom onset to 
randomization — 
days 

3.0 (0 to 8) 3.0 (0 to 8) 3.0 (0–6) 3.0 (0–8) 3.0 (0–8) 

Baseline Serology Status: Unknown§ 

 Total 
(N=39) 

Placebo Group 
(N=13) 

REGN-COV2 2.4 g IV 
Group (N=14) 

REGN-COV2 8.0 g IV 
Group (N=12) 

REGN-COV2 Combined 
(N=26) 

Demographics 

Median age 
(Q1:Q3) — yr 

44.0 (34.0:53.0) 44.0 (34.0:55.0) 45.5 (37.0:53.0) 44.5 (31.5:52.0) 44.5 (35.0:52.0) 

Male sex — no. 
(%) 

19 (48.7) 7 (53.8) 5 (35.7) 7 (58.3) 12 (46.2) 
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Hispanic or 
Latino ethnicity 
— no. (%) 

18 (46.2) 7 (53.8) 4 (28.6) 7 (58.3) 11 (42.3) 

Race — no. (%) 

 White 32 (82.1) 9 (69.2) 13 (92.9) 10 (83.3) 23 (88.5) 

 Black or African 
 American 

4 (10.3) 3 (23.1) 1 (7.1) 0 1 (3.8) 

 Unknown 2 (5.1) 1 (7.7) 0 1 (8.3) 1 (3.8) 

 Not reported 1 (2.6) 0 0 1 (8.3) 1 (3.8) 

Median weight 
(Q1:Q3) — kg 

95.40  
(76.70:105.20) 

97.70  
(76.70:124.00) 

95.40  
(72.00:105.20) 

93.70  
(80.60:102.30) 

94.55  
(72.00:105.20) 

Mean body-mass 
index (±SD)† 

32.43±9.184 34.19±12.161 31.85±7.698 31.10±7.540 31.55±7.461 

Obesity — no. 
(%)‡ 

19 (48.7) 5 (38.5) 8 (57.1) 6 (50.0) 14 (53.8) 

Clinical Characteristics 

Baseline viral load in nasopharyngeal swab (raw values) 

 Patients — no. 34 13 11 10 21 

 Mean — 
 copies/ml 
(10^6) 

14.82±27.10 2.04±7.08 19.04±30.75 26.78±34.03 22.73±31.78 

 Median 
 (Min:Max) — 
 copies/ml 

145500  
(1:71000000) 

82800  
(357:25600000) 

937000  
(2200:71000000) 

2320000  
(1:71000000) 

1490000  
(1:71000000) 
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Baseline viral load in nasopharyngeal swab (log10 scale) 

 Patients — no. 34 13 11 10 21 

 Mean (±SD) — 
log10  copies/ml 

5.30±1.927 4.52±1.333 5.90±1.593 5.66±2.640 5.79±2.102 

Median (range) 
— log10 copies/ml 

5.15 (0.0–7.9) 4.92 (2.6–7.4) 5.97 (3.3–7.9) 6.34 (0.0–7.9) 6.17 (0.0–7.9) 

Positive (≥LLOD) 
baseline 
qualitative RT-
PCR — no. (%) 

33 (84.6) 13 (100) 11 (78.6) 9 (75.0) 20 (76.9) 

Baseline serum C-reactive protein 

 Patients — no. 29 12 9 8 17 

 Median 
 (Q1:Q3) — 
 mg/liter 

5.180  
(1.900:16.830) 

9.085  
(2.150:31.410) 

2.930  
(1.750:5.700) 

4.650  
(2.215:11.600) 

4.120  
(1.790:6.370) 

Median time from 
symptom onset to 
randomization 
(range) — days 

4.0 (1–7) 2.0 (1–7) 4.0 (1–7) 5.0 (1–5) 4.0 (1–7) 

†The body-mass index is the weight in kilograms divided by the square of the height in meters. 
‡Obesity is defined as body-mass index >30 kg/m2. 
§Patient serology status could not be evaluated or had borderline results. 
IV, intravenous(ly); LLOD, lower limit of detection; Q, quartile; RT-PCR, reverse transcription polymerase chain reaction; SD, standard deviation. 
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Table S2. Relationship Between Baseline Viral Load Category and Reduction in Viral Load with 
REGN-COV2 Treatment  

 Placebo Group REGN-COV2  
2.4 g IV Group 

REGN-COV2  
8.0 g IV Group 

REGN-COV2 Combined 

Viral load values (log10 scale) by baseline viral load at each visit through day 7, log10 copies/ml, mean (SD) 

>10^4 copies/ml 

mFAS n=56 n=60 n=54 n=114 

Baseline 6.16 (1.36) 6.36 (1.22) 6.53 (1.35) 6.44 (1.28) 

Day 3 5.04 (2.04) 4.99 (1.37) 4.94 (2.00) 4.96 (1.70) 

Day 5 4.25 (2.16) 4.13 (1.48) 3.83 (1.87) 3.99 (1.67) 

Day 7 3.46 (2.32) 3.09 (1.63) 3.00 (2.05) 3.05 (1.83) 

>10^5 copies/ml 

mFAS n=41 n=52 n=45 n=97 

Baseline 6.77 (1.05) 6.65 (1.04) 6.95 (1.04) 6.79 (1.04) 

Day 3 5.86 (1.65) 5.10 (1.39) 5.35 (1.80) 5.22 (1.59) 

Day 5 4.80 (2.14) 4.19 (1.57) 4.04 (1.86) 4.12 (1.70) 

Day 7 4.06 (2.24) 3.19 (1.63) 3.23 (2.04) 3.21 (1.81) 

>10^6 copies/ml 

mFAS n=27 n=34 n=34 n=68 

Baseline 7.44 (0.50) 7.26 (0.68) 7.45 (0.59) 7.36 (0.64) 

Day 3 6.64 (1.13) 5.71 (1.02) 5.61 (1.88) 5.66 (1.50) 

Day 5 5.73 (1.41) 4.67 (1.47) 4.36 (1.80) 4.52 (1.64) 

Day 7 4.97 (1.95) 3.34 (1.60) 3.52 (2.04) 3.43 (1.82) 

>10^7 copies/ml 

mFAS n=22 n=21 n=28 n=49 
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Baseline 7.64 (0.31) 7.77 (0.16) 7.71 (0.22) 7.73 (0.20) 

Day 3 6.79 (1.13) 6.15 (0.92) 5.82 (1.94) 5.96 (1.58) 

Day 5 6.04 (1.35) 4.96 (0.80) 4.41 (1.90) 4.65 (1.54) 

Day 7 5.36 (2.05) 3.63 (1.46) 3.66 (2.07) 3.65 (1.81) 

Viral load values (raw values) by baseline viral load at each visit through day 7, million copies/ml, mean (SD) 

>10^4 copies/ml 

mFAS n=56 n=60 n=54 n=114 

Baseline 21.05 (30.01) 22.52 (30.67) 29.46 (31.67) 25.81 (31.20) 

Day 3 13.19 (25.96) 3.07 (10.57) 7.50 (18.09) 5.22 (14.81) 

Day 5 5.82 (15.73) 2.63 (12.90) 0.29 (0.75) 1.53 (9.42) 

Day 7 2.91 (10.21) 0.02 (0.06) 0.46 (2.63) 0.23 (1.80) 

>10^5 copies/ml 

mFAS n=41 n=52 n=45 n=97 

Baseline 28.73 (31.81) 25.97 (31.57) 35.35 (31.55) 30.32 (31.74) 

Day 3 18.62 (29.25) 3.43 (11.38) 9.10 (19.60) 6.14 (16.01) 

Day 5 7.96 (17.98) 3.01 (13.78) 0.36 (0.81) 1.80 (10.23) 

Day 7 4.04 (11.88) 0.03 (0.06) 0.56 (2.91) 0.27 (1.96) 

>10^6 copies/ml 

mFAS n=27 n=34 n=34 n=68 

Baseline 43.45 (29.98) 39.50 (31.55) 46.69 (28.02) 43.09 (29.83) 

Day 3 26.13 (32.17) 5.08 (13.63) 11.96 (22.13) 8.52 (18.55) 

Day 5 11.30 (21.42) 4.65 (17.02) 0.46 (0.92) 2.59 (12.23) 

Day 7 6.31 (14.48) 0.03 (0.05) 0.73 (3.29) 0.37 (2.30) 

>10^7 copies/ml 

mFAS n=22 n=21 n=28 n=49 
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Baseline 52.34 (25.78) 62.00 (15.83) 56.27 (20.50) 58.72 (18.68) 

Day 3 30.08 (32.96) 8.04 (16.90) 14.23 (23.55) 11.62 (21.01) 

Day 5 14.21 (23.30) 0.39 (0.81) 0.52 (0.99) 0.46 (0.91) 

Day 7 8.06 (16.01) 0.03 (0.06) 0.83 (3.53) 0.49 (2.68) 
IV, intravenous(ly); mFAS, modified full analysis set; SD, standard deviation. 
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Table S3. Treatment-Emergent Serious Adverse Events and Adverse Events of Special Interest 
Reported in Subjects Receiving REGN-COV2 

*Only serious adverse events and adverse events of special interest (≥ grade 2 infusion-related reactions and hypersensitivity reactions) were 
collected. 
IV, intravenous(ly). 
 
  

System Organ Class 
Preferred Term 

Placebo Group 
(N=93) 

REGN-COV2 2.4 g IV 
Group (N=88) 

REGN-COV2 8.0 g IV 
Group (N=88) 

REGN-COV2 Combined 
(N=176) 

Serious Adverse Events* 
Gastrointestinal disorders 
Vomiting 0 1 (1.1%) 0 1 (0.6%) 
Nausea 0 1 (1.1%) 0 1 (0.6%) 
Vascular disorders 
Hypertension 1 (1.1%) 0 0 0 
Respiratory, thoracic and mediastinal disorders 
Hypoxia 1 (1.1%) 0 0 0 
Adverse Events of Special Interest* 
Gastrointestinal disorders 
Abdominal pain 0 0 1 (1.1%) 1 (0.6%) 
Vomiting 1 (1.1%) 0 0 0 
Nausea 1 (1.1%) 0 0 0 
Skin and subcutaneous tissue disorders 
Pruritus 0 0 1 (1.1%) 1 (0.6%) 
Urticaria 0 0 1 (1.1%) 1 (0.6%) 
Rash 1 (1.1%) 0 0 0 
General disorders and administration site conditions 
Chills 0 0 1 (1.1%) 1 (0.6%) 
Vascular disorders 
Flushing 0 0 1 (1.1%) 1 (0.6%) 
Nervous system disorders 
Dizziness 1 (1.1%) 0 0 0 
Headache 1 (1.1%) 0 0 0 
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Table S4. Mean Pharmacokinetic Parameters 

Pharmacokinetic Parameter, 
mean (SD) [N]* 

REGN10933 REGN10987 

1.2 g 4.0 g 1.2 g 4.0 g 

Cmax (mg/l) 325 (214) 
[22] 

875 (349) 
[23] 

364 (265) 
[22] 

923 (424) 
[23] 

AUC0-28 (mg•day/l) 3393 (1887) 
[16] 

9775 (2464) 
[19] 

3492 (2916) 
[17] 

9218 (2629) 
[19] 

C28 (mg/l)† 68.0 (45.2) 
[17] 

219 (69.0) 
[20] 

64.9 (53.9) 
[17] 

181 (64.9) 
[20] 

t1/2 (days) 37.4 (19.5) 
[12] 

29.1 (9.33)ǂ§ 
[17] 

34.4 (25.5) 
[13] 

25.1 (18.1)ǂ 
[18] 

*Number of observations 
†Observed concentration 28 days after dosing, i.e. on day 29 
ǂOne patient excluded as day 29 concentration was greater than day 14, the resulting positive slope precluded estimation of t1/2 
§One patient with an estimated t1/2 of 536 days was identified as an outlier and therefore not reported 
AUC, area under the curve; C, concentration; Cmax, maximum concentration; SD, standard deviation; t1/2, half-life. 
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Table S5. Summary Statistics of Half-life for REGN10933 and REGN10987 
 Dose N* Mean SD Min Median Max CV% 
10933 1.2 g 12 37.4 19.5 11.4 32.2 73.5 52.1 
10987 1.2 g 13 34.4 25.5 9.9 26.2 90.9 74.2 
10933† 4.0 g 17ǂ 29.1 9.33 13.3 27.7 50.5 32.1 
10987 4.0 g 18ǂ 25.1 18.08 13.18 20.79 94.48 72.03 

 
*Summary statistics determined from patients with a determinable t1/2 (excluding one patient as an outlier). 
†One patient with a determined t1/2 of 536 days was identified as an outlier and excluded from these summary statistics. 
ǂOne patient excluded as the concentrations at day 29 were greater than day 14 resulting in a positive slope precluding t1/2 determination 
SD, standard deviation. 
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