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Background. Based on interim analyses and modeling data, lower doses of bamlanivimab and etesevimab together (700/1400 mg) 
were investigated to determine optimal dose and expand availability of treatment.

Methods. This Phase 3 portion of the BLAZE-1 trial characterized the effect of bamlanivimab with etesevimab on overall pa-
tient clinical status and virologic outcomes in ambulatory patients ≥12 years old, with mild-to-moderate coronavirus disease 2019 
(COVID-19), and ≥1 risk factor for progressing to severe COVID-19 and/or hospitalization. Bamlanivimab and etesevimab together 
(700/1400 mg) or placebo were infused intravenously within 3 days of patients’ first positive COVID-19 test.

Results. In total, 769 patients were infused (median age [range]; 56.0 years [12, 93], 30.3% of patients ≥65 years of age and 
median duration of symptoms; 4 days). By day 29, 4/511 patients (0.8%) in the antibody treatment group had a COVID-19-related 
hospitalization or any-cause death, as compared with 15/258 patients (5.8%) in the placebo group (Δ[95% confidence interval 
{CI}] = −5.0 [−8.0, −2.1], P < .001). No deaths occurred in the bamlanivimab and etesevimab group compared with 4 deaths (all 
COVID-19-related) in the placebo group. Patients receiving antibody treatment had a greater mean reduction in viral load from 
baseline to Day 7 (Δ[95% CI] = −0.99 [−1.33, −.66], P < .0001) compared with those receiving placebo. Persistently high viral load at 
Day 7 correlated with COVID-19-related hospitalization or any-cause death by Day 29 in all BLAZE-1 cohorts investigated.

Conclusions. These data support the use of bamlanivimab and etesevimab (700/1400 mg) for ambulatory patients at high risk 
for severe COVID-19. Evolution of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) variants will require continued 
monitoring to determine the applicability of this treatment.

NCT04427501.
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The coronavirus disease 2019 (COVID-19) pandemic remains 
a hazard to public health globally. Although vaccination is the 
main strategy to protect against COVID-19, there remains a 

need for anti-severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) therapies, both for individuals pending vaccina-
tion and for breakthrough infections in certain vulnerable vac-
cinated patients, particularly those at a high risk of developing 
severe disease [1]. COVID-19 has an unpredictable disease 
course, however; to date, several factors conferring a high risk of 
developing severe COVID-19 have been identified [2, 3]. Older 
age, respiratory disease, diabetes, obesity, hypertension, and an 
immunosuppressive condition have all been associated with se-
vere illness from COVID-19 [3, 4]. In addition to demographic 
risk factors and baseline comorbidities, high SARS-CoV-2 viral 
load has also been associated with severe clinical outcomes [5, 6]. 
High viral load has been shown to be associated with mortality 
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in hospitalized patients [6] and severe COVID-19 cases have 
been found to have higher viral load than milder cases [5, 7].

As of June 2021, the Food and Drug Administration (FDA) 
has granted emergency use authorization (EUA) to a number 
of therapies [8–10] including 3 neutralizing monoclonal anti-
body (mAb) therapies [11–13]. Neutralizing mAbs can provide 
passive immunization [14, 15] and may also function as a pro-
phylactic therapy in patients at high risk of developing severe 
COVID-19 [1]. Bamlanivimab and etesevimab, 2 potent anti-
spike neutralizing mAbs, received an EUA from the FDA for 
the treatment of mild-to-moderate COVID-19 in ambulatory 
patients (≥12 years of age) at high risk of developing severe 
COVID-19 in February 2021 [11, 16, 17].

To date, 2800  mg of bamlanivimab together with 2800  mg 
of etesevimab has been shown to significantly reduce COVID-
19-related hospitalizations and deaths, reduce viral load at Day 
7, and accelerate symptom resolution compared with placebo 
[18]. Based on pharmacokinetic-pharmacodynamic modeling 
and interim BLAZE-1 analyses, lower doses of bamlanivimab 
and etesevimab together (700/1400  mg) were investigated to 
determine optimal dose and expand treatment availability.

Here, we present results from the latest portion of the BLAZE-1 
trial evaluating the impact of a lower dose of bamlanivimab and 
etesevimab (700/1400 mg), which was granted the EUA based 
on clinical outcomes and viral clearance in patients with mild-
to-moderate COVID-19. We also present data on persistently 
high viral load (PHVL), first identified in the phase 2 portion of 
BLAZE-1 [7], validating it as a feature predictive of progression 
to severe COVID-19.

METHODS

Study Design

BLAZE-1 is an ongoing, phase 2/3, randomized, double-blind, 
placebo-controlled, single-dose study in patients with recently 
diagnosed mild-to-moderate COVID-19 in the outpatient set-
ting. In this portion of BLAZE-1, patients with ≥1 risk factor for 
progression to severe COVID-19 received a single intravenous 
(IV) infusion of 700 mg bamlanivimab and 1400 mg etesevimab 
together or placebo. Patients were considered lost to follow-up 
if they repeatedly failed to participate in scheduled visits and 
were unable to be contacted by the study site. This study was 
conducted in accordance with the Declaration of Helsinki and 
Council for International Organizations of Medical Sciences 
International Ethical Guidelines, and applicable International 
Council for Harmonization Good Clinical Practice Guidelines, 
laws, and regulations. All participants or their legally authorized 
representative provided written, informed consent or child/ad-
olescent assent prior to study initiation.

Participants

Patients in this study were ambulatory adolescents (12–17 years 
of age, inclusive) and adults (≥18 years of age) with ≥1 risk 

factor [19] for progression to severe COVID-19 illness that pre-
sented within 3 days of their first positive SARS-CoV-2 test (ei-
ther reverse transcription polymerase chain reaction [RT-PCR] 
or direct antigen) with ≥1 mild or moderate COVID-19 symp-
toms. The full list of adolescent and adult risk factors, COVID-
19 symptoms, inclusion criteria, and exclusion criteria are listed 
in the Supplementary Materials.

Randomization and Intervention

Participants were centrally randomized to either bamlanivimab 
and etesevimab together (700/1400 mg) or placebo (0.9% so-
dium chloride solution), using an interactive web response 
system. Randomization was stratified by patients’ symptom du-
ration (≤8 days vs >8 days), and age at the time of screening 
(<18 years of age vs ≥18 years of age). All eligible patients were 
randomized in a 1:2 (placebo:bamlanivimab and etesevimab) 
allocation ratio between 9 December 2020 and 7 January 2021. 
Each patient was infused within 3 days of their first positive 
SARS-CoV-2 test and was monitored for ≥1 hour post infusion. 
The sample size provided over 90% power to detect a 60% re-
duction in hospitalization or death events relative to pooled pla-
cebo arms. Further details on the sample size and details on the 
dose rationale are in the Supplementary Materials.

Primary and Secondary Endpoints

The primary endpoint was the proportion of patients that ex-
perienced a COVID-19-related hospitalization (≥24 hours of 
acute care) or any-cause death by Day 29. The following four 
pre-specified key secondary outcomes were also evaluated: 
change in SARS-CoV-2 viral load from baseline to Day 7 (±2 
days), the percentage of patients with PHVL (defined below) 
at Day 7 (±2 days), the percentage of patients that experienced 
a COVID-19-related hospitalization, emergency room (ER) 
visit, or any-cause death by Day 29, and the time to sustained 
symptom resolution. Additional secondary outcomes included 
change in SARS-CoV-2 viral load from baseline to Days 3 and 
5, time to viral clearance, time to symptom improvement and 
resolution, and safety. Symptom severity was assessed using a 
questionnaire and sustained symptom resolution was defined 
as 2 consecutive assessments with, a score of 0 or 1 for fatigue or 
cough, and a score of 0 for other symptoms [20] (further details 
in the Supplementary materials).

Virology

Viral load and viral clearance were measured by nasopha-
ryngeal swab followed by quantitative reverse transcrip-
tion polymerase chain reaction (qRT-PCR), with an upper 
cycle threshold (Ct) limit of 45. Further details of qRT-
PCR and viral load quantification are in the Supplementary 
Materials. SARS-CoV-2 clearance was defined as 2 con-
secutive negative qRT-PCR tests for the SARS-CoV-2 
virus. To determine PHVL, a viral load threshold that 
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correlated with hospitalization was defined by a cut-point 
analysis of the full phase 2 cohort. Based on this analysis, 
a PCR Ct value of <27.5 (or log10 viral load ≥5.27) [20] 
was prespecified as a secondary endpoint for the phase 3 
portion.

Statistical Analysis

Variables were analyzed on the original scale on which they 
were measured except for SARS-CoV-2 viral load, the deri-
vation for which is included in the Supplementary Materials. 
Primary and secondary endpoints were tested in a sequential 
manner at a 1-sided .025 significance level. Type 1 errors were 
controlled across primary and secondary endpoints using a 
hierarchical multiple comparison procedure. Treatment ef-
fect tests using frequentist approaches were conducted using 
2-sided tests at an alpha level of .05, unless stated otherwise. The 
primary outcome was analyzed by logistic regression, which 
included treatment group and the duration of symptom onset 
to randomization (≤8 days vs >8 days) as factors. Treatment 
comparisons of continuous efficacy with multiple postbaseline 
measurements (including viral load) were made using mixed 
model repeat measure (MMRM) analysis including the fol-
lowing as fixed factors: (a) treatment group, (b) stratification 
factor of duration since symptom onset to randomization (≤8 
days vs >8 days), (c) baseline value in the model, (d) visit, and 
(e) the interactions of treatment-by-visit. The Kaplan-Meier 
product limit method was used for time-to-event analyses. 
The proportion of patients with SARS-CoV-2 nasopharyngeal 
viral load >log 5.27 (PHVL) on Day 7 was analyzed using a 
logistic regression with a Firth penalized likelihood [21]. For 
PHVL analyses, if Day 7 (±2 days) SARS-CoV-2 viral load was 
missing (including due to hospitalization), data were imputed 

from the last available observation, including baseline. If only 
baseline viral load was present, this value was utilized. All sta-
tistical analyses were performed using SAS software (version 
9.4 or higher), FACTS (version 6.0 or higher), and/or R (ver-
sion 3.6 or higher).

RESULTS

Participant Demographics

At the time of database lock (26 February 2021), when the full 
cohort reached Day 29, 769 patients had been randomized to 
receive 700 mg bamlanivimab and 1400 mg etesevimab, or pla-
cebo (Figure 1). Overall, patient demographics and baseline 
disease characteristics were similar between those receiving 
placebo or bamlanivimab and etesevimab together (Table 1). 
Across the total cohort, the median (range) age of patients was 
56.0 (12, 93) years with 30.3% of patients ≥65 years of age. The 
median body mass index was 33.2 kg/m2, and 53.1% of patients 
were female. The majority of patients were white (86.8%) with 
27.2% identifying as Hispanic or LatinX, and 8.3% identifying 
as Black or African American. At the time of randomization, 
75.7% of patients had mild COVID-19 symptoms, and patients 
were randomized within a median of 4 days of symptom onset. 
On the day of infusion, a mean qRT-PCR cycle threshold of 24.3 
was observed (Table 1).

Primary Outcome

There was an 87% reduction in COVID-19-related hospital-
ization or all-cause death by Day 29 in patients that received 
bamlanivimab and etesevimab together as compared with 
those that received placebo (Figure 2A). A total of 4 hospi-
talizations or all-cause deaths by Day 29 were recorded in the 

Figure 1. Patient enrolment and treatment assignment.
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Table 1. Patient Demographics and Baseline Clinical Characteristics

 

Placebo Bamlanivimab and Etesevimab Total 

(N = 258) (N = 511) (N = 769)

Age

 Median (min, max), y 55.0 (13, 89) 57 (12, 93) 56.0 (12, 93)

Group, n (%)

 ≥12 and <18 6 (2.3) 10 (2.0) 16 (2.1)

 ≥18 and <35 32 (12.4) 67 (13.1) 99 (12.9)

 ≥35 and <45 43 (16.7) 63 (12.3) 106 (13.8)

 ≥45 and <55 44 (17.1) 76 (14.9) 120 (15.6)

 ≥55 and <65 58 (22.5) 137 (26.8) 195 (25.4)

 ≥65 75 (29.1) 158 (30.9) 233 (30.3)

Male sex, n (%) 114 (44.2) 247 (48.3) 361 (46.9)

Race, na 255 508 763

 n (%)

 American Indian or Alaska Native 1 (0.4) 3 (0.6) 4 (0.5)

 Asian 11 (4.3) 18 (3.5) 29 (3.8)

 Black or African American 22 (8.6) 41 (8.1) 63 (8.3)

 Native Hawaiian or other Pacific Islander 2 (0.8) 1 (0.2) 3 (0.4)

 White 219 (85.9) 443 (87.2) 662 (86.8)

 Of multiple race decent 0 2 (0.4) 2 (0.3)

 Missing 3 3 6

Ethnicity, na 257 510 767

 Hispanic or LatinX, n (%) 71 (27.6) 138 (27.1) 209 (27.2)

Body mass index, na 258 510 768

 Median, kg/m2 34.4 32.5 33.2

SpO2 category, n (%)

 <96 56 (21.7) 88 (17.2) 144 (18.7)

 ≥96 202 (78.3) 423 (82.8) 625 (81.3)

Duration of symptoms

 Median no. days from symptom onset to randomization (min, max) 3.0 (1, 15) 4 (0, 19) 4 (0, 19)

Days since COVID-19 symptom onset to randomization, n (%)

 ≤8 245 (95.0) 490 (95.9) 735 (95.6)

 >8 13 (5.0) 21 (4.1) 34 (4.4)

Baseline COVID-19 severity, n (%)

 Mild 202 (78.3) 380 (74.4) 582 (75.7)

 Moderate 56 (21.7) 131 (25.6) 187 (24.3)

High-risk status for severe COVID-19 illness, n (%)

 High 247 (95.7) 485 (94.9) 732 (95.2)

 Low 11 (4.3) 26 (5.1) 37 (4.8)

Number of high-risk criteria met (adults only), na 252 501 753

 n (%)

 0 9 (3.6) 25 (5.0) 34 (4.5)

 1 145 (57.5) 258 (51.5) 403 (53.5)

 2 53 (21.0) 122 (24.4) 175 (23.2)

 3 34 (13.5) 63 (12.6) 97 (12.9)

 4 9 (3.6) 28 (5.6) 37 (4.9)

 5 2 (0.8) 3 (0.6) 5 (0.7)

 6 0 2 (0.4) 2 (0.3)

Number of high-risk criteria met (adolescents only), na 6 10 16

 n (%)

 0 2 (33.3) 1 (10.0) 3 (18.8)

 1 4 (66.7) 9 (90.0) 13 (81.3)

Medical history and preexisting conditions, n (%)

 Chronic kidney disease 3 (1.2) 6 (1.2) 9 (1.2)

 Diabetes 59 (22.9) 139 (27.2) 198 (25.7)

 Immunosuppressive disease 0 8 (1.6) 8 (1.0)

 Immunosuppressive treatment 16 (6.2) 28 (5.5) 44 (5.7)

 In adults aged ≥ 55, na 252 501 753

443e• CID 2022:75 (1 July) •Bamlanivimab and Etesevimab EUA Dose



bamlanivimab and etesevimab treatment group (0.8% [4/511]), 
compared with 15 events in the placebo group (5.8% [15/258]) 
(Δ [95% confidence interval {CI}] = −5.0 [−8.0, −2.1], P < .001; 
Figure 2A). In bamlanivimab and etesevimab treated patients, 
there was an 86% reduction in COVID-19-related hospitaliza-
tions (Figure 2B) and no deaths by Day 29. All deaths recorded 
were among those receiving placebo (4/258) and were con-
sidered COVID-19-related. Subgroup analyses of age and body 
mass index (BMI) are reported in the Supplementary Materials.

Secondary Outcomes

The key secondary endpoints were met for the 700/1400  mg 
dose of bamlanivimab and etesevimab when compared to the 
concurrently enrolled placebo arm. For clinical outcomes, 
1.2% (6/511) of patients that received the antibody treatment 
experienced COVID-19-related hospitalization, emergency 
room (ER) visit or death from any cause by Day 29, whereas 
5.8% (15/258) of patients in the placebo group experienced 
these outcomes by Day 29 (Δ [95% CI] = −4.6% [−7.6, −1.6], 
P < .001). Similarly, the median time to sustained symptom 
resolution on two consecutive assessments was significantly 

decreased (P < .01) for patients receiving bamlanivimab and 
etesevimab together (days [95% CI] = 8.0 [7.0, 9.0]) compared 
with those receiving placebo (days [95% CI] = 10.0 [8.0, 11.0]) 
(Supplementary Figure 1). The prespecified key secondary 
analysis of sustained symptom resolution between 700/1400 mg 
(days [95% CI] = 8.0 [7.0, 9.0]) and all placebo patients (days 
[95% CI] = 9.0 [9.0, 10.0]) was not statistically significant 
(hazard ratio [HR] 1.1, P = .13). Additional clinical secondary 
outcomes including symptom improvement and resolution are 
in the Supplementary material (Supplementary Figures 2–5).

Patients receiving bamlanivimab and etesevimab together had 
a significantly greater mean reduction in log viral load from base-
line to Day 7 as compared with placebo (Δ [95% CI] = -0.99 [-1.33, 
-0.66], P < .0001; Figure 3A). Evaluation of the viral load revealed 
a similar reduction in viral load at Day 7 for patients receiving 
700/1400mg of bamlanivimab together with etesevimab com-
pared to those receiving higher doses (2800/2800 mg) (Figure 3) 
[18]. A total of 14.9% of patients (76/510) receiving 700/1400mg 
of bamlanivimab and etesevimab together had PHVL on Day 7, 
compared with 41.1% (106/258) of patients receiving placebo 
(Δ [95% CI] = −26.2 [−32.9, −19.4], P < .0001). Additional viral 

Figure 2. Kaplan-Meier analysis of time to COVID-19-related hospitalization or any-cause death (A) and time to COVID-19-related hospitalization (B) among high-risk pa-
tients that received bamlanivimab and etesevimab (700 mg and 1400 mg) or placebo. Number of patients at risk are presented below each graph with the number of events 
occurring after each timepoint, up to and including the next timepoint, in brackets. Time to event analyses were calculated using the Kaplan-Meier product limit method. 
Patients were infused on Study Day 1. Abbreviation: COVID-19, coronavirus disease 2019.

 

Placebo Bamlanivimab and Etesevimab Total 

(N = 258) (N = 511) (N = 769)

 Cardiovascular disease 18 (7.1) 38 (7.6) 56 (7.4)

 Hypertension 85 (33.7) 191 (38.1) 276 (36.7)

 Chronic obstructive pulmonary disease 15 (6.0) 41 (8.2) 56 (7.4)

Viral load, na 237 468 705

 Mean Ct value (SD) 24.7 (8.1) 24.2 (7.3) 24.3 (7.6)

Abbreviations: COVID-19, coronavirus disease 2019; Ct, cycle threshold of the reverse-transcriptase polymerase-chain-reaction assay; N, number of subjects in the analysis population; n, 
number of patients in a specified category; SD, standard deviation; SpO2, saturation of peripheral oxygen.
aNumber of patients with nonmissing data used as the denominator.

Table 1. Continued
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secondary outcomes including viral clearance are included in the 
Supplementary Materials (Supplementary Figure 6).

Origin of PHVL as Dichotomous Cut-Point for Secondary Analysis

Post hoc analysis of pooled phase 2 data from all patients re-
vealed an association between slower viral clearance and hospi-
talization of patients with COVID-19, with hospitalized patients 
having higher viral load than non-hospitalized patients at Day 7 
[7, 20]. These data were used to discern a dichotomous PHVL 
cutoff threshold of <27.5 Ct (log10 viral load ≥5.27) that would 
stratify patients based on COVID-19-related hospitalization; 
this was then prespecified as a key secondary endpoint prior to 
the phase 3 portions of BLAZE-1. Figure 4 shows the cumulative 
probability that patients in phase 2 (A and B) and phase 3 (C and 
D) would have the indicated Ct value or higher on Day 7.

There was a significant association between PHVL at Day 7 
and hospitalization or any-cause death by Day 29 in both phase 
2 and phase 3 patients (P < .0001). In the phase 2 portion, 69% 
of patients (9/13) that experienced COVID-19-related hospital-
ization or all-cause death by Day 29 had PHVL at Day 7. This 
was verified in the phase 3 cohorts, where 70% of patients (32/46 
events; pooled 2800/2800  mg + placebo) and 68% of patients 
(13/19 events; pooled 700/1400 mg + placebo) that experienced 
COVID-19-related hospitalization or all-cause death by Day 29 
had PHVL at Day 7. In contrast, in the nonhospitalized group, 
13% (74/564) of patients in the Phase 2 cohort had PHVL at Day 
7, whereas 24% (234/985 events) and 22.6% (169/748 events) of 
patients in the phase 3 cohorts (pooled 2800/2800 mg + placebo 

and pooled 700/1400 mg + placebo respectively) had PHVL at 
Day 7. Of patients with PHVL at Day 7, 11% (9/83), 12% (32/266), 
and 7% (13/182) in the phase 2 and phase 3 (2800/2800 mg and 
700/1400 mg) cohorts, respectively, experienced COVID-19 re-
lated hospitalization or all-cause death by Day 29. At least 84% of 
patients in each cohort had Day 7 viral load observed.

Safety

No significant differences were observed between the number 
of serious adverse events (SAEs) or treatment-emergent adverse 
events (TEAEs) between patients receiving bamlanivimab and 
etesevimab together (700/1400  mg) compared with those re-
ceiving placebo. SAEs occurred in 1.2% (6/511) of the patients 
receiving bamlanivimab and etesevimab together and in 0.8% 
(2/258) of patients receiving placebo (for clarity, admission for 
COVID-19 disease progression was treated, per protocol, as an 
endpoint rather than SAE). TEAEs were reported in 9% (46/511) 
of patients in the antibody treatment group and 9.7% (25/258) 
of patients in the placebo group (Table 2). No TEAE occurred 
in more than 1.2% in either group (Supplementary Table 1). 
Across both groups, the most common TEAEs (affecting at least 
0.5% of patients) were increased liver function test, increased 
C-reactive protein, and dizziness (Supplementary Table 1).

DISCUSSION

Here we present data from the latest portion of the ongoing 
BLAZE-1 trial, evaluating the impact of bamlanivimab and 

Figure 3. Least squares (LS) mean change in viral load from baseline. LS mean change in viral load from baseline following treatment with (A) 700 mg and 1400 mg of 
bamlanivimab and etesevimab together as compared with placebo and (B) 2800 mg and 2800 mg of bamlanivimab and etesevimab together, as compared with placebo (data 
from Dougan et al [18]). Change in viral load from baseline for patients treated with a combination of bamlanivimab and etesevimab is significantly lower than placebo at all 
time points investigated for both panels A and B. Data analyzed as a mixed model repeat measure (MMRM) model. Error bars represent standard error of the mean.
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etesevimab together (700/1400mg, the EUA dose) on viral 
clearance and clinical outcomes in high-risk patients with 
mild-to-moderate COVID-19 illness. Previous portions of the 
BLAZE-1 trial investigated higher doses of bamlanivimab and 
etesevimab together [18, 20] and the FDA authorized dose 
(700/1400 mg) was selected based on the synthesis of nonclin-
ical, clinical, and virologic data and was supported by phar-
macokinetic/pharmacodynamic modeling data [11]. Results 
presented here confirm and extend the previous BLAZE-1 
findings and suggest that the authorized dose has a safety and 

efficacy profile comparable to that observed with the higher 
doses (2800/2800 mg) [18].

The EUA dose of bamlanivimab and etesevimab together 
(700/1400 mg) met both the primary and key secondary out-
comes reducing COVID-19-related hospitalizations and any-
cause death, time to symptom improvement, time to symptom 
resolution and accelerated viral clearance as compared with 
placebo. Indeed, both the clinical and virologic outcomes were 
similar for the EUA dose and the previously reported higher 
dose of treatment [18]. In terms of safety, data presented here 

Figure 4. SARS-COV-2 viral load in phase 2 and phase 3 BLAZE-1 cohorts on Day 7. A–D, The cumulative probability that patients would have the PCR cycle threshold at 
or above the specified cycle threshold value on Day 7. Phase 2 patients receiving bamlanivimab (700, 2800, and 7000 mg pooled) or placebo (data from Chen et al [7]) (A), and 
bamlanivimab and etesevimab (2800/2800 mg) or placebo (B). Phase 3 patients receiving bamlanivimab and etesevimab (2800/2800 mg) or placebo (C), and bamlanivimab 
and etesevimab (700/1400 mg) or placebo (D). Cycle threshold value of 27.5 (corresponding to PHVL) is indicated by the vertical dotted line. PHVL threshold was calculated 
using a cut-point analysis and PHVL and viral load were analyzed using a logistic regression. Abbreviations: PCR, polymerase chain reaction; PHVL, persistently high viral load; 
SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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confirm that the safety profile of the EUA dose was consistent 
with earlier analyses. The proportion of patients experien-
cing SAEs in this portion of the trial (0.8% placebo and 1.2% 
bamlanivimab and etesevimab) was comparable to those ob-
served with the higher dose [18, 20].

The phase 3 portion of BLAZE-1 investigated meaningful 
clinical outcomes, specifically COVID-19–related hospitaliza-
tions or any-cause death, as the primary outcome [18]. This was 
a natural extension of the primary endpoint from the earlier 
phase 2 portion due to the clinical imperative to determine 
whether viral load translates into clinically meaningful out-
comes for patients. Similarly, the primary endpoint in this por-
tion of the trial did not include ER visits as not all ER visits lead 
to hospitalizations and the circumstances supporting a decision 
to hospitalize a patient vary among institutions and regions.

PHVL, which emerged as a meaningful virological endpoint 
and a potential surrogate endpoint for clinical outcomes during 
the interim analysis of the phase 2 portion of BLAZE-1 [7], was 
incorporated as a prespecified secondary endpoint for the phase 
3 portions. Pooling data across phase 2 treatment and placebo 
groups revealed that viral load at Day 7 is associated with increased 
risk of COVID-19-related hospitalization. Across the phase 2 and 
phase 3 cohorts at least 68% of patients who experienced COVID-
19 related hospitalization or any-cause death had PHVL (a Ct 
value <27.5) on Day 7. Initial data suggested that PHVL at Day 7 
had a stronger association with clinical outcomes than PHVL at 
earlier time points. Data presented here from Phase 3 cohorts con-
firms that PHVL at Day 7 is associated with COVID-19-related 
hospitalization or any-cause death. Indeed, other studies have 
found that nasopharyngeal viral load is associated with increased 
inflammatory cytokines [22], risk of intubation [23] and increased 
risk of death [22]. Additionally, a treatment effect on PHVL rates 
at Day 7 has been strongly associated with a treatment effect on 
clinical outcomes across 2 phase 3 cohorts. As a result, PHVL may 
be a useful alternative endpoint in scenarios where collecting data 
on clinical outcomes is impractical.

It is important to acknowledge that different PCR protocols 
from the method used here may result in different Ct values 
for the same input of viral RNA. The cut-off Ct value of <27.5 
on Day 7 for PHVL established for our assay may be slightly 

different for different PCR assays using other thermocycling 
equipment, viral gene targets, and PCR protocols. An alterna-
tive to using Ct values may be to use the 70th percentile of Day 
7 viral load of patients receiving placebo, as this percentile may 
be more transferable across assays. Indeed, a multi-center inves-
tigation across several commonly used SARS-CoV-2 diagnostic 
PCR platforms and the assay used in this study is currently un-
derway and may provide insight onto the interassay translation 
of our PHVL cutoff.

One limitation of this study is that there was a 1:2 random-
ization between placebo and antibody treatment. Thus, fewer 
patients received placebo concurrently with those that received 
bamlanivimab and etesevimab together. This was warranted 
given the severity of the pandemic and the results showing the 
clinical benefit of bamlanivimab and etesevimab during the 
previous 1:1 randomization of placebo and the higher dose of 
2800 mg bamlanivimab and 2800 mg etesevimab together [18].

Overall, data from this portion of BLAZE-1 confirm the effi-
cacy of 700/1400 mg of bamlanivimab and etesevimab on both 
clinical and viral outcomes in high-risk patients with mild-to-
moderate COVID-19 and support the use of this dose in the 
ongoing fight against COVID-19. The utility of bamlanivimab 
and etesevimab together, as well as other antibodies and anti-
body combinations, can clearly be impacted by the develop-
ment of resistant viral variants [24, 25]. Due to the prevalence 
of specific resistant variants, the distribution of bamlanivimab 
and etesevimab was temporarily restricted in the United States 
between June and September 2021 [26, 27]. Regardless, as the 
pandemic evolves globally and the burden on health care set-
tings continues, reducing deaths, hospitalizations and clinical 
severity of disease will be crucial.

Supplementary Data
Supplementary materials are available at Clinical 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 corresponding author.

Notes
Acknowledgments. The names of the investigators and support staff that 

assisted in this study are listed in the Supplementary Materials. The authors 

Table 2. Adverse Events

 

Placebo (N = 258) Bamlanivimab and Etesevimab (N = 511) Total (N = 769) 

n (%) n (%) n (%)

SAE 2 (0.8) 6 (1.2) 8 (1.0)

TEAE (total) 25 (9.7) 46 (9.0) 71 (9.2)

 Mild 15 (5.8) 26 (5.1) 41 (5.3)

 Moderate 8 (3.1) 16 (3.1) 24 (3.1)

 Severe 1 (0.4) 4 (0.8) 5 (0.7)

 Missing 1 (0.4) 0 1 (0.1)

Death due to AE 0 0 0

Abbreviations: AE, adverse event; SAE, serious adverse event; TEAE, treatment-emergent adverse event.
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