The

n e w e ng l a n d j o u r na l

of

m e dic i n e

Original Article

Bamlanivimab plus Etesevimab in Mild
or Moderate Covid-19
M. Dougan, A. Nirula, M. Azizad, B. Mocherla, R.L. Gottlieb, P. Chen, C. Hebert,
R. Perry, J. Boscia, B. Heller, J. Morris, C. Crystal, A. Igbinadolor, G. Huhn,
J. Cardona, I. Shawa, P. Kumar, A.C. Adams, J. Van Naarden, K.L. Custer,
M. Durante, G. Oakley, A.E. Schade, T.R. Holzer, P.J. Ebert, R.E. Higgs,
N.L. Kallewaard, J. Sabo, D.R. Patel, M.C. Dabora, P. Klekotka, L. Shen,
and D.M. Skovronsky, for the BLAZE-1 Investigators*

A BS T R AC T
BACKGROUND

Patients with underlying medical conditions are at increased risk for severe coronavirus disease 2019 (Covid-19). Whereas vaccine-derived immunity develops over
time, neutralizing monoclonal-antibody treatment provides immediate, passive
immunity and may limit disease progression and complications.
METHODS

In this phase 3 trial, we randomly assigned, in a 1:1 ratio, a cohort of ambulatory
patients with mild or moderate Covid-19 who were at high risk for progression to
severe disease to receive a single intravenous infusion of either a neutralizing
monoclonal-antibody combination agent (2800 mg of bamlanivimab and 2800 mg
of etesevimab, administered together) or placebo within 3 days after a laboratory
diagnosis of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection. The primary outcome was the overall clinical status of the patients, defined
as Covid-19–related hospitalization or death from any cause by day 29.
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RESULTS

A total of 1035 patients underwent randomization and received an infusion of
bamlanivimab–etesevimab or placebo. The mean (±SD) age of the patients was
53.8±16.8 years, and 52.0% were adolescent girls or women. By day 29, a total of
11 of 518 patients (2.1%) in the bamlanivimab–etesevimab group had a Covid-19–
related hospitalization or death from any cause, as compared with 36 of 517 patients (7.0%) in the placebo group (absolute risk difference, −4.8 percentage
points; 95% confidence interval [CI], −7.4 to −2.3; relative risk difference, 70%;
P<0.001). No deaths occurred in the bamlanivimab–etesevimab group; in the placebo group, 10 deaths occurred, 9 of which were designated by the trial investigators as Covid-19–related. At day 7, a greater reduction from baseline in the log
viral load was observed among patients who received bamlanivimab plus etesevimab than among those who received placebo (difference from placebo in the
change from baseline, −1.20; 95% CI, −1.46 to −0.94; P<0.001).
CONCLUSIONS

Among high-risk ambulatory patients, bamlanivimab plus etesevimab led to a
lower incidence of Covid-19–related hospitalization and death than did placebo
and accelerated the decline in the SARS-CoV-2 viral load. (Funded by Eli Lilly;
BLAZE-1 ClinicalTrials.gov number, NCT04427501.)
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oronavirus disease 2019 (Covid-19),
which is caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
has spread globally and poses a serious, ongoing
threat to human health. Covid-19 ranges from
mild to severe, and a high incidence of illness
and death has been reported in a vulnerable
subgroup of patients.1-7 The risk of death from
Covid-19 is increased among older patients and
among those with chronic medical conditions such
as cardiovascular disease, cancer, diabetes, lung
disease, and obesity.8-10 Symptoms of Covid-19 include dyspnea, fatigue, fever, malaise, and anosmia.11-13 These symptoms can progress to more
serious complications, including viral pneumonia
and the acute respiratory distress syndrome.14
Long-term sequelae of Covid-19 are not fully
understood, and persistent symptoms have been
reported.15-17
Various treatment options have been explored
for patients with Covid-19,18-20 including convalescent plasma21 and immunomodulators,20,22,23
although results with these therapies have been
mixed. In December 2020, the Food and Drug
Administration (FDA) granted emergency use
authorization for the messenger RNA vaccines
BNT162b224 and mRNA-1273,25 which target the
SARS-CoV-2 spike protein. While these vaccines
are being rolled out, an ongoing need remains
for therapies to treat patients who have symptomatic Covid-19 before vaccination or in whom
breakthrough infection develops. Immediate passive humoral immunotherapy with neutralizing
monoclonal antibodies is a potential prophylactic and therapeutic option to prevent Covid-19–
related hospitalization and death.26
Two such neutralizing monoclonal antibodies, bamlanivimab and etesevimab, were isolated
from convalescent plasma obtained from patients
with Covid-19 in the United States and China,
respectively.27,28 These potent neutralizing monoclonal antibodies target the surface spike glycoprotein of SARS-CoV-2 that mediates viral entry
into host cells.29,30 Bamlanivimab was developed
by Eli Lilly after its discovery by researchers at
AbCellera Biologics and at the Vaccine Research
Center of the National Institute of Allergy and
Infectious Diseases. Etesevimab was a result of
the collaborative efforts of Eli Lilly, Junshi Biosciences, and the Institute of Microbiology of the
Chinese Academy of Sciences.
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The phase 2 and early portion of the phase 3
Blocking Viral Attachment and Cell Entry with
SARS-CoV-2 Neutralizing Antibodies (BLAZE-1)
clinical trial showed that both monotherapy with
bamlanivimab and combination therapy with
bamlanivimab and etesevimab were efficacious
in reducing the risk of Covid-19–related hospitalization and progression to severe disease. As
a result, the FDA granted emergency use authorization for bamlanivimab monotherapy in November 2020,31 but this authorization was later
revoked. The FDA granted emergency use authorization status for bamlanivimab plus etesevimab,
administered together, in February 2021.32 Here,
we report the findings from the latest portion of
the phase 3 BLAZE-1 trial in which a cohort of
adolescent (≥12 years of age) and adult outpatients with mild or moderate Covid-19 who were
at high risk for severe disease received bamlanivimab–etesevimab or placebo.

Me thods
Trial Design

In this ongoing phase 2–3, randomized, doubleblind, placebo-controlled, single-dose trial conducted in the United States, all the patients had
recently received a diagnosis of mild or moderate Covid-19 in an outpatient setting. The patients presented with mild or moderate Covid-19
within 3 days after they had tested positive for
SARS-CoV-2 by means of either direct antigen or
nucleic acid identification (i.e., by reverse-transcriptase–polymerase-chain-reaction [RT-PCR] assay). Full inclusion and exclusion criteria are
provided in the protocol and in the Supplementary Methods section in the Supplementary Appendix, available with the full text of this article
at NEJM.org.
This multipart trial investigated a number of
cohorts and treatment groups; however, here we
focus on the results from the original portion of
the phase 3 trial, which involved a cohort of
adolescent and adult patients with at least one
risk factor for severe Covid-19. These risk factors, which are specified in the inclusion criteria, are a subset of those identified by the Centers for Disease Control and Prevention (CDC)33
(i.e., an age ≥65 years; a body-mass index [BMI,
the weight in kilograms divided by the square of
the height in meters] ≥35; certain underlying

n engl j med  nejm.org

The New England Journal of Medicine
Downloaded from nejm.org on July 21, 2021. For personal use only. No other uses without permission.
Copyright © 2021 Massachusetts Medical Society. All rights reserved.

Bamlanivimab–Etesevimab for Covid-19

medical conditions, including chronic kidney disease, type 1 or type 2 diabetes mellitus, an immunocompromised condition, cardiovascular disease, hypertension, and chronic respiratory disease;
and receipt of immunosuppressive treatment).
In this portion of the BLAZE-1 trial, the first
patient was enrolled on September 4, 2020, and
the last patient was enrolled on December 8, 2020.
The patients received a single intravenous infusion consisting of either a combination of 2800 mg
of bamlanivimab and 2800 mg of etesevimab or
placebo over a period of 1 hour. The patients
were considered lost to follow-up if they repeatedly did not participate in scheduled visits and
could not be contacted by the trial-site investigators or staff.
The trial was conducted in accordance with
the principles of the Declaration of Helsinki, the
international ethical guidelines of the Council
for International Organizations of Medical Sciences, the International Council for Harmonisation Good Clinical Practice guidelines, and applicable laws and regulations. All the patients or
their legally authorized representatives provided
written informed consent, and patients who
were 12 to 17 years of age provided assent before
initiation of the trial.
Patients

at least 55 years with cardiovascular disease,
hypertension, or chronic obstructive pulmonary
disease or another chronic respiratory disease.
For both adolescents and adults, mild or moderate Covid-19 was defined according to FDA guidance35 and included the following eight symptoms: fever, cough, sore throat, malaise, headache,
muscle pain, gastrointestinal symptoms, and
shortness of breath with exertion. Notable exclusion criteria included a peripheral oxygen saturation of 93% or less while breathing ambient air,
a ratio of the partial pressure of arterial oxygen
to the fraction of inspired oxygen of less than
300, a respiratory rate of at least 30 breaths per
minute, and a heart rate of 125 or more beats
per minute.
Outcomes

The primary outcome was the overall clinical
status of the patients, defined as Covid-19–related
hospitalization (acute care for ≥24 hours) or
death from any cause by day 29. Key secondary
outcomes were the change from baseline to day
7 in the SARS-CoV-2 viral load and a persistently
high SARS-CoV-2 viral load on day 7 (defined as
a log viral load >5.27, corresponding to a mean
PCR cycle-threshold [Ct] value of <27.5). This
threshold, which was identified in a post hoc
analysis from the phase 2 part of the BLAZE-1
trial, was prespecified for the current analysis.
Other key secondary outcomes were a composite of a Covid-19–related hospitalization, a
visit to an emergency department, or death from
any cause by day 29 and the time to sustained
patient-reported resolution of symptoms. Resolution was defined as an absence of all eight
Covid-19–related symptoms except for mild cough
or as an absence of fatigue for two consecutive
assessments. Additional secondary outcomes were
a reduction in the SARS-CoV-2 viral load from
baseline to days 3 and 5, the time to viral clearance, the area under the response–time curve for
the viral load through day 7, the time to a reduction and resolution of symptoms (including resolution, complete resolution [i.e., resolution that
includes an absence of any cough and fatigue],
and sustained complete resolution), and safety.

Ambulatory patients who were 12 to 17 years of
age and who had at least one of the following
risk factors at the time of screening were included
in the trial: a BMI in at least the 85th percentile
for age and sex, according to CDC growth
charts34; sickle cell disease; congenital or acquired heart disease; neurodevelopmental disorders such as cerebral palsy; dependence on a
medical-related mechanical device or procedure
such as tracheostomy, gastrostomy, or positivepressure ventilation (not related to Covid-19);
asthma, a reactive airway, or another chronic
respiratory disease; type 1 or type 2 diabetes
mellitus; and an immunocompromised condition or receipt of an immunosuppressive treatment. Ambulatory patients who were at least 18
years of age and who presented with at least one
of the following risk factors were also included:
age of at least 65 years, a BMI of at least 35,
chronic kidney disease, diabetes mellitus type 1 Statistical Analysis
or type 2, immunosuppressive disease or receipt We estimated that a sample size of approxiof immunosuppressive treatment, and an age of mately 500 patients per group would provide the
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trial with greater than 90% power to detect a significant difference in the percentage of patients
with Covid-19–related hospitalization or death
from any cause, in favor of the bamlanivimab–
etesevimab group over the placebo group (defined as an odds ratio of <1). This sample-size
calculation was based on an assumed event rate
of 8.7% in the placebo group and a 60% lower
risk in the bamlanivimab–etesevimab group than
in the placebo group; these assumptions were
informed by available data on Covid-19–related
hospitalization or death.
The analyses included a subgroup analysis involving patients who were 12 to 17 years of age,
as compared with those who were 18 years of
age or older, if this analysis would be feasible
given the sample size. For modeling of estimates
and calculation of P values, efficacy analyses were
adjusted for the baseline value of the outcome
and for the randomization stratification factor
(the duration from the onset of symptoms to randomization [≤8 days vs. >8 days]). The analysis
of the primary outcome was conducted with the
use of logistic regression with a primary success
criterion of a one-sided alpha level 0.025. The
SARS-CoV-2 viral load was calculated from the
RT-PCR cycle-threshold value and reported in
log10. A multiple testing procedure that controls
the familywise error rate at the one-sided 0.025
level was applied to the primary and key secondary outcomes. Details regarding the calculation
of the viral load and the multiple testing procedure are provided in the statistical analysis plan,
available with the protocol at NEJM.org. Comparisons of continuous efficacy, safety, and health
outcome variables with a single postbaseline
time point were made with the use of analysis of
covariance and included the trial group, the randomization stratification factor, and the baseline value in the model. Comparisons of continuous efficacy and pharmacodynamic variables with
multiple postbaseline measurements were made
with the use of repeated-measures analysis as a
mixed model. The Kaplan–Meier product-limit
method was used for time-to-event analyses. All
the statistical analyses were performed with the
use of SAS software, version 9.4 (or a higher version) (SAS Institute); FACTS software, version 6.0
(or a higher version) (Berry Consultants); R statistics software, version 3.6 (or a higher version)
(R Foundation for Statistical Reporting); or all
these methods.
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R e sult s
Patients

At the time of the database lock on January 20,
2021, a total of 1035 patients had been randomly
assigned to receive either the combination of
2800 mg of bamlanivimab and 2800 mg of etesevimab or placebo (Fig. 1). The mean (±SD) age
of the patients was 53.8±16.8 years, 31.2% of the
patients were 65 years of age or older, and the
median BMI across the patient cohort was 34.09
(Table 1). Approximately 52.0% of all the patients
were adolescent girls or women, 29.4% identified
as Hispanic or Latinx, and 8.1% identified as
Black. At the time of randomization, 77.3% of
the patients had mild Covid-19 symptoms. The
patients received an infusion of either bamlanivimab–etesevimab or placebo within a median
of 4 days after the onset of symptoms. The observed mean Ct value was 23.97 on the day of
infusion (Table 1).
Primary Outcome

A total 11 of 518 patients (2.1%) in the bamlanivimab–etesevimab group, as compared with
36 of 517 patients (7.0%) in the placebo group,
had a Covid-19–related hospitalization (defined
as acute care for ≥24 hours) or death from any
cause by day 29 (absolute risk difference, −4.8
percentage points; 95% confidence interval [CI],
−7.4 to −2.3; relative risk difference, 70%;
P<0.001) (Fig. 2). By day 29, none of the patients
who received bamlanivimab plus etesevimab had
died, and 10 of the 517 patients who received
placebo had died. Of these 10 deaths, 9 were
deemed to be Covid-19–related by trial staff who
were unaware of the trial-group assignments
(Table S1 in the Supplementary Appendix).
Key Secondary Outcomes

The mean reduction in the viral load from baseline to day 7 was approximately 16 times as high
in patients who received bamlanivimab plus
etesevimab as in those who received placebo
(difference from placebo in the decrease from
baseline, −1.20; 95% CI, −1.46 to −0.94; P<0.001)
(Fig. 3). The percentage of patients with a persistently high viral load on day 7 was 9.8% (50 of
508 patients) in the bamlanivimab–etesevimab
group, as compared with 29.5% (147 of 499 patients) in the placebo group (difference, −19.6
percentage points; 95% CI, −24.4 to −14.9; P<0.001).
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Twelve of 518 patients (2.3%) who received bamlanivimab plus etesevimab had a Covid-19–related
hospitalization, an emergency department visit,
or death from any cause by day 29, as compared
with 37 of 517 patients (7.2%) who received placebo (difference from placebo in the decrease
from baseline, −4.8 percentage points; 95% CI,
−7.4 to −2.3; P<0.001). The median time to sustained resolution of symptoms after two consecutive assessments was 1 day shorter in the
bamlanivimab–etesevimab group (8 days; 95%
CI, 7 to 8) than in the placebo group (9 days;
95% CI, 8 to 10) (P = 0.007). Results with respect
to additional secondary outcomes are provided
in Figures S1 through S3, Figure S5, and Table S2.

Safety

Serious adverse events occurred in 7 of 518 patients (1.4%) in the bamlanivimab–etesevimab
group and in 5 of 517 patients (1.0%) in the placebo group. Adverse events that occurred after
the infusion was initiated were reported in 69 of
518 patients (13.3%) in the bamlanivimab–etesevimab group and in 60 of 517 patients (11.6%)
in the placebo group. In both groups, the most
common adverse events were nausea, rash, dizziness, diarrhea, and hypertension (Table 2).
Exploratory Outcomes

A total of 11 of 518 patients (2.1%) who received
bamlanivimab plus etesevimab were hospital-

1087 Patients were assessed for eligibility

38 Were screened but did not undergo
randomization
32 Did not meet eligibility criteria
2 Withdrew
2 Were withdrawn by physician
1 Was missing
1 Had other reason

1049 Underwent randomization

14 Underwent randomization but did
not undergo infusion
1035 Underwent randomization and
underwent infusion

518 Were assigned to bamlanivimab + etesevimab
492 Completed 29-day treatment period
26 Did not complete the 29-day treatment period,
did not yet transition to follow-up period,
or the trial site did not update the disposition
status at time of data lock
2 Were lost to follow-up

517 Were assigned to placebo
481 Completed 29-day treatment period
36 Discontinued placebo
1 Was lost to follow-up

1035 Were included in the analysis of the primary outcome
(hospitalization or death from any cause)

Figure 1. Enrollment and Trial Design.
CDC denotes Centers for Disease Control and Prevention, and SARS-CoV-2 severe acute respiratory syndrome coronavirus 2.
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Table 1. Characteristics of the Patients at Baseline.*
Bamlanivimab
plus Etesevimab
(N = 518)

Placebo
(N = 517)

Total
(N = 1035)

Mean ±SD — yr

54.3±17.1

53.3±16.4

53.8±16.8

65 yr or older — no. (%)

168 (32.4)

155 (30.0)

323 (31.2)

Characteristic
Age

Race or ethnic group — no./total no. (%)†
2/512 (0.4)

1/513 (0.2)

3/1025 (0.3)

Asian

American Indian or Alaska Native

16/512 (3.1)

22/513 (4.3)

38/1025 (3.7)

Black

44/512 (8.6)

39/513 (7.6)

83/1025 (8.1)

2/513 (0.4)

2/1025 (0.2)

449/512 (87.7)

447/513 (87.1)

896/1025 (87.4)

1/512 (0.2)

2/513 (0.4)

3/1025 (0.3)

Native Hawaiian or other Pacific Islander

0

White
Multiple races or ethnic groups

6

4

10

Hispanic or Latinx

Missing data

149/517 (28.8)

155/516 (30.0)

304/1033 (29.4)

Median body-mass index‡

34.14

33.90

34.09

Peripheral oxygen saturation — no./total no. (%)
<96%

90/516 (17.4)

106/514 (20.6)

196/1030 (19.0)

≥96%

426/516 (82.6)

408/514 (79.4)

834/1030 (81.0)

High

493/518 (95.2)

490/517 (94.8)

983/1035 (95.0)

Low

25/518 (4.8)

27/517 (5.2)

52/1035 (5.0)

Mild Covid-19

397 (76.6)

403 (77.9)

800 (77.3)

Moderate Covid-19

Risk of severe Covid-19 — no./total no. (%)

Disease status — no. (%)
121 (23.4)

114 (22.1)

235 (22.7)

Median days from symptom onset to
randomization — no. (range)

4 (0–29)

4 (0–13)

40 (0–29)

Mean viral load — Ct value§

23.98

23.97

23.97

*	Covid-19 denotes coronavirus disease 2019.
†	Race or ethnic group was reported by the patients, who could choose more than one category.
‡	The body-mass index is the weight in kilograms divided by the square of the height in meters.
§	Ct denotes the cycle threshold on the reverse-transcriptase–polymerase-chain-reaction assay.

ized with Covid-19. The mean (±SD) duration of
hospitalization in these patients was 7.3±6.4
days. More patients who received placebo (6.4%
[33 of 517 patients]) were hospitalized with Covid-19, and the mean duration of hospitalization
among these patients was 11.2±10.1 days.

Discussion
In this phase 3 portion of the BLAZE-1 trial, we
examined the efficacy of bamlanivimab plus etesevimab in the treatment of early mild or moderate Covid-19 in a cohort of ambulatory adolescent

6

and adult patients who were considered to be at
high risk for progression of Covid-19 because of
preexisting medical conditions. We assessed the
effect of early intervention with antibody therapy
on hospitalization, viral load, resolution of symptoms, and death in this patient cohort, and we
found a greater clinical and virologic benefit with
bamlanivimab plus etesevimab than with placebo across the primary and secondary outcomes.
The results with respect to the primary outcome indicated the effectiveness of early intervention with bamlanivimab plus etesevimab in
reducing the incidence of hospitalization. The
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0
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Days since Randomization
No. at Risk
Placebo
Bamlanivimab+etesevimab

499
506

493
504

490
502

479
500

472
500

470
500

469
500

468
500

468
500

468
499

467
499

465
499

465
498

436
459

159
149

5
2

2
1

11
2

7
0

2
0

0
0

0
0

0
0

0
0

1
0

0
0

0
0

0
0

0
0

0
0

No. of Events
Placebo
Bamlanivimab+etesevimab

Figure 2. Kaplan–Meier Estimate of the Time to Hospitalization among High-Risk Patients Who Received Bamlanivimab–Etesevimab or Placebo.
The inset shows the same data on an enlarged y axis. Tick marks indicate censored data.

incidence of Covid-19–related hospitalizations or
death from any cause by day 29 was 4.8 percentage points lower among the patients who received bamlanivimab plus etesevimab than
among those who received placebo. These results were consistent with those reported previously in a study of bamlanivimab alone1 and in
the phase 2 portion of the BLAZE-1 trial, which
evaluated bamlanivimab plus etesevimab.36 No
deaths were reported among the patients who
received bamlanivimab plus etesevimab, whereas 10 deaths, 9 of which were considered by the
investigators to be Covid-19–related, were reported among those who received placebo. The
majority of these deaths occurred in male patients and in those who were 59 years of age or
older, and hypertension was the most common
coexisting condition in the placebo group. In
addition to the lower incidences of hospitalization and death, bamlanivimab plus etesevimab
resulted in more rapid resolution of symptoms
within 4 days after the initiation of treatment.
These results provide support for the potential of

neutralizing monoclonal-antibody therapy to reduce both the risk of progression to severe disease and the severity of disease among high-risk
patients with symptomatic Covid-19.
In a finding that was consistent with the
clinical benefits observed, bamlanivimab plus
etesevimab resulted in reductions in the SARSCoV-2 viral load through day 7. The percentage
of patients with a viral load greater than 5.27
was also lower in the bamlanivimab–etesevimab
group than in the placebo group. At day 7, the
reduction in viral load was approximately 16
times as high among the patients in the bamlanivimab–etesevimab group as among those in
the placebo group. Our trial showed that viral
load (measured by means of a nasopharyngeal
swab) is a potential biomarker for Covid-19 that
may correlate with clinical outcomes.
The incidence of serious adverse events was
low and similar in the bamlanivimab–etesevimab
group (1.4%) and the placebo group (1.0%); these
findings indicate that bamlanivimab plus etesevimab had an acceptable safety profile for use in
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0.0
−0.5
−1.0

Viral Load (log10)

−1.5
−2.0
−2.5

Placebo

−3.0
Bamlanivimab+
etesevimab

−3.5
−4.0
−4.5
−5.0

1

3

5

7

11

Days since Randomization

Figure 3. Effect of Bamlanivimab–Etesevimab on Viral Load (Days 1–11).
The mean change in the viral load from baseline to day 11 after the initiation of bamlanivimab–etesevimab or placebo is shown. The viral load
was calculated from the cycle-threshold value on reverse-transcriptase–
polymerase-chain-reaction assay. The error bars indicate 95% confidence
intervals.

high-risk populations. None of the patients discontinued bamlanivimab–etesevimab or placebo
because of adverse events, and the overall safety
profile of bamlanivimab–etesevimab were consistent with those observed in previous analyses.1,36
The viral sequencing of nasopharyngeal samples obtained from patients during this trial is
ongoing. Of the sequencing results available,
limited (<5%) variations in the spike protein were
observed in baseline or post-treatment samples at
positions known to affect the in vitro neutralization capabilities of bamlanivimab plus etesevimab.
Recent studies have shown that some circulating
viral variants, such as the B.1.351 (or beta) variant first identified in South Africa37 and the P.1
(or gamma) variant first identified in Brazil,38
have in vitro resistance to several monoclonal
antibodies in clinical development, including
bamlanivimab plus etesevimab. These variants
were not observed in this trial at the time of this
report, but their emergence highlights the need
for more extensive global viral surveillance programs that will serve an important purpose in
defining the usefulness of bamlanivimab plus
etesevimab.
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Although the results presented here are a step
forward in the fight against Covid-19, considerable logistic challenges remain for the administration of monoclonal-antibody treatment. The
therapeutic delivery of bamlanivimab monotherapy has revealed the challenges that already overstretched health care facilities face, including the
space, personnel, and resources necessary to
administer treatment. Additional issues include
postinfusion safety monitoring and reducing infusion times, although the FDA recently authorized decreased infusion times (as short as 21
minutes) for bamlanivimab plus etesevimab.39
Our trial has limitations. Only 12.6% of the
patients identified as non-White, and only 1.1%
of the patients were 12 to 17 years of age. The
percentages of patients with common coexisting
conditions such as chronic kidney disease, cardiovascular disease, and chronic obstructive pulmonary disease were 3.5%, 7.4%, and 8.2%, respectively. The percentages of patients who had
a preexisting immunologic condition or who were
receiving immunosuppressive agents were low,
at 1.5% and 4.9%, respectively. The current emergency use authorization for bamlanivimab plus
etesevimab dictates that patients must receive
these drugs within 10 days after symptom onset.
However, in this trial, only approximately 5% of
the patients had had symptoms for more than
8 days before receiving the infusion. This trial
was conducted only in the United States, and
there may be differences with respect to safety
and efficacy globally that cannot be determined
with this limited data set. Other factors such as
demographic differences and differences in health
system utilization — not just the severity of
Covid-19 — may have influenced the number of
patients who were hospitalized as the trial progressed. The emergence of viral variants was also
not accounted for in the analyses.
These data from the latest portion of the
phase 3 BLAZE-1 clinical trial show the clinical
benefit of early testing for SARS-CoV-2 infection
coupled with prompt intervention with neutralizing antibody therapy in high-risk ambulatory
patients. This trial also provides context for the
recent FDA emergency use authorization granted
for the use of bamlanivimab plus etesevimab in
the treatment of outpatients who have mild or
moderate Covid-19 and a high risk of progression
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Table 2. Adverse Events.
Bamlanivimab
plus Etesevimab
(N = 518)

Adverse Event

Placebo
(N = 517)

Total
(N = 1035)

number of patients (percent)
Serious adverse events

7 (1.4)

5 (1.0)

12 (1.2)

69 (13.3)

60 (11.6)

129 (12.5)

Mild

37 (7.1)

35 (6.8)

72 (7.0)

Moderate

24 (4.6)

20 (3.9)

44 (4.3)

Severe

7 (1.4)

5 (1.0)

12 (1.2)

Missing data

1 (0.2)

0

1 (0.1)

0

1 (0.2)

1 (0.1)

Nausea

5 (1.0)

4 (0.8)

9 (0.9)

Rash

6 (1.2)

3 (0.6)

9 (0.9)

Dizziness

4 (0.8)

3 (0.6)

7 (0.7)

Diarrhea

2 (0.4)

2 (0.4)

4 (0.4)

Adverse events

Death from adverse event
Most common adverse events according to
preferred term

Hypertension
Vaginal infection*

2 (0.4)

2 (0.4)

4 (0.4)

1/279 (0.4)

1/259 (0.4)

2/538 (0.4)

Gastroesophageal reflux disease

3 (0.6)

0

3 (0.3)

Pruritus

3 (0.6)

0

3 (0.3)

Urinary tract infection

3 (0.6)

0

3 (0.3)

Urticaria

2 (0.4)

1 (0.2)

3 (0.3)

Vomiting

2 (0.4)

1 (0.2)

3 (0.3)

Abdominal pain

1 (0.2)

1 (0.2)

2 (0.2)

Increased blood level of creatine kinase

1 (0.2)

1 (0.2)

2 (0.2)

Covid-19

0

2 (0.4)

2 (0.2)

Constipation

1 (0.2)

1 (0.2)

2 (0.2)

Dehydration

1 (0.2)

1 (0.2)

2 (0.2)

Dysgeusia

2 (0.4)

0

2 (0.2)

Dyspepsia

2 (0.4)

0

2 (0.2)

0

2 (0.4)

2 (0.2)

1 (0.2)

1 (0.2)

2 (0.2)

Fungal infection
Headache

*	The numbers shown for this event are the numbers of adolescent girls or women who had the event and the total numbers of adolescent girls or women in the two groups in the trial.

to more severe disease, hospitalization, or both.
While society moves toward ending the Covid-19
pandemic with widespread vaccination campaigns
and efforts to achieve herd immunity, antibody
therapy provides a potential treatment option to
reduce the incidence of illness and death among
vulnerable patients.
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