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SARS-CoV-2 monoclonal antibodies (mAbs) have been proposed as a treatment for mild to moderate
COVID-19, with favorable outcomes reported in clinical trials and an emergency use authorization granted
by the Food and Drug Administration. Real-world data remain limited, however, and thus this analysis
presents findings from over 6,500 outpatient administrations of mAb at facilities affiliated with a large
healthcare organization in the United States. Within 48 hours of mAb infusion, 15.6% (1,043) of patients

Keywords: received a drug that was indicative of a possible reaction to the infusion; the majority of these were mild
COVID-19 (e.g., acetaminophen). Approximately 5.2% of patients who received mAb (n=347) had a post-infusion
Sars-Co-V-2

emergency department visit or admission for COVID-19 disease progression. The results of this analysis

maonoclonal antibody indicate that patients who receive mAb have a low likelihood of both an immediate negative reaction to

the treatment as well as future inpatient admission related to COVID-19 disease progression.
© 2021 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious

Diseases.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Background

As the COVID-19 pandemic progressed and the capacity to care
for severely ill patients stabilized, there was an increased interest
in the development of treatments for mild to moderate COVID-
19. Among these are SARS-CoV-2 monoclonal antibodies (mAbs).
These lab-manufactured antibodies are engineered to bind to and
neutralize SARS-CoV-2 under the assumption that this could re-
duce viral load or activity and thus reduce the severity of disease
and the consequences, such as hospitalization.(Chen et al., 2021,
Weinreich et al., 2021)

Clinical trials of mAbs suggest that these therapies may re-
duce hospitalization when administered to outpatients with mild
to moderate COVID-19.(Gottlieb et al., 2021) As a result, the Food
and Drug Administration (FDA) approved emergency use authoriza-
tion (EUA) for mAbs.(Food and Drug Administration, 2020, 2021)
However, the data supporting the use of mAbs are limited and
the EUA authorizes the use of this treatment in situations beyond
those studied in clinical trials.

Insight from the real-world use of mAbs for early COVID-19 dis-
ease could complement clinical trial data. Here we present find-
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ings from over 6,500 outpatient administrations of mAb at facil-
ities affiliated with a large healthcare organization in the United
States. We assessed medications administered after mAb infusion
as a marker of post-infusion reaction. In addition, we analyzed the
rate of emergency department admissions or visits in the post-
infusion period to gauge the effect of mAb on COVID-19 disease
progression.

Methods

Data for this analysis were obtained from the electronic health
records of patients at acute care facilities, outpatient care loca-
tions, and freestanding emergency departments associated with 58
hospitals affiliated with a large healthcare system in the United
States. Data include mAb administrations from November 20, 2020
through April 23, 2021. All patients 18 and older who received
an mAb infusion as outpatients or emergency department pa-
tients were included in the analysis. All mAb available at the time
were included in the analysis; this includes bamlanivimab, bam-
lanivimab/etesevimab, and casirivimab/imdevimab. Patients with
mADb administrations as inpatients or inpatient observation were
excluded from the analysis.

Reactions following mAb infusion were analyzed by 1) medica-
tion administration for an infusion-related reaction, and 2) emer-
gency department visits or admissions for COVID-19 progression in
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the post-infusion period. Drugs administered between five minutes
to 48 hours following mAb infusion, either during the mAb en-
counter or a subsequent encounter, were categorized by the sever-
ity of reaction the medication would address, as determined by a
clinical pharmacist: mild (e.g., acetaminophen), moderate (e.g., an-
tihistamine or steroid), or severe (adrenergic). Patients were cate-
gorized by the highest severity medication in cases where multiple
medications were administered.

Emergency department visits or admissions in the post-infusion
period were considered in the analysis if they occurred after a pa-
tient was discharged from the encounter in which mAb was ad-
ministered. These visits or admissions must have occurred more
than 24 hours post-mAb but within 14 days of infusion, have a
length of stay greater than 1 day if admitted as an inpatient, and
required the use of oxygen. Dexamethasone use, chest X-ray/CT,
and tests for D-dimer or C-reaction protein were also flagged as
other clinical indicators of visits for disease progression.

Statistical analysis

Due to the descriptive nature of the study, statistical analy-
sis was primarily limited to descriptive statistics in the form of
frequencies and percentages. Statistical analysis was done in R
(R Foundation for Statistical Computing; Vienna, Austria) and Mi-
crosoft Excel.

Results

From November 20, 2020 through April 23, 2021, there were
6,672 COVID-19 mAb administrations at affiliated facilities. Of
these, 3 occurred in patients with inpatient or inpatient observa-
tion status at the time of infusion, and were thus excluded from
the subsequent analysis (Figure 1). The resulting data set consisted
of 6,669 mAD infusions; 14% (n=925) of these mAb infusions oc-
curred in the emergency department and 86% (n=5744) occurred
in outpatient clinics.

The majority of patients in this data set received bamlanivimab
alone (n=5,722, 86.5%). The remaining patients received either
bamlanivimab/etesevimab (n=276, 4.1%) or casirivimab/indevimab
(n=621, 9.3%). The overall population was 52.5% female (n=3,499)
and 64.3% (n=4,289) identified as non-Hispanic white. The ma-
jority of patients were between 50 and 79 years of age (50-59,
n=1,328, 20.2%; 60-69, n=1,868, 28.0%; 70-79, n=1,463, 21.9%).

Within 48 hours of mAb infusion, 15.6% (1,043) of patients re-
ceived a drug that was indicative of a possible reaction to the infu-
sion. Of the patients that received medication indicating a reaction
post-mAb infusion, the highest class received by the majority of
these patients (60.8%, n=635) was medication classified a response
to a mild reaction (acetaminophen); 32.5% (n=339) were classified
as moderate (antihistamine and/or steroid) and 0.9% (n=9) as se-
vere (adrenergic).

Patients were flagged for emergency department visits or ad-
mission for an adverse reaction to mAb infusion if, within 48 hours
of mAD infusion, patient had a drug administered for infusion re-
action (any severity) and an emergency department visit or admis-
sion with length of stay less than or equal to one day. With these
criteria, 0.9% (n=57) of mAb patients had an ED visit or admission
potentially due to an adverse reaction to the infusion.

Post-mAb emergency department visits or admissions were
considered related to COVID-19 progression if they occurred more
than 24 hours but less than 14 days post-infusion, had a length of
stay greater than 1 day if admitted, and required the use of oxy-
gen. With this criteria, 5.2% of patients who received mAb (n=347)
had a post-infusion emergency department visit or admission for
COVID-19 disease progression. Additional analyses using stricter
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COVID-19+ patients that
meet mADb criteria
(n=6,672)

Exclude: Received
inpatient or inpatient
observation

(n=3)

Received mAb (n=6,669)

Post-infusion medications

ED admissions/visits for
disease progression

Figure 1. Analysis population.

definitions and more clinical criteria for COVID-19 disease progres-
sion are displayed in figure 2. Using the most clinically strict def-
inition to indicate potential encounters for COVID-19 progression,
the post-mAb ED visit/admission rate was reduced even further to
4.0% (266/6,669).

Distribution of race/ethnicity was similar between patients with
a post-mAb ED visit/admission and those without. The median age
of patients with a post-mAb ED visit/admission was 68; the me-
dian age of patients without was 63. Distribution of Elixhauser
comorbidities scores were similar between the groups. The most
common comorbidities in both groups were diabetes and hyper-
tension. Among those with a post-mAb ED visit/admission 16.1%
had diabetes and 15.9% had hypertension; among those without a
post-mAb visit, 13.7% had diabetes and 18.9% had hypertension.

Discussion

Administration of mAb is associated with a low rate of immedi-
ate reactions and subsequent emergency department visits or ad-
mission for COVID-19 disease progression. Reactions to mAb were
relatively rare and, when occurring, mild in severity. The majority
of patients who received mAb did not have a subsequent emer-
gency department visit or admission for COVID-19 progression.

These real-world findings compare favorably to clinical trial
results. The BLAZE-1 trials (bamlanivimab) had a hospitalization
rate following mAb of 4% in a posthoc analysis of high-risk pa-
tients; patients who met the same criteria but received placebo
had a hospitalization rate of 15%. The attributes of the high-risk
patients in this analysis are similar to the inclusion criteria re-
quired of the EUA. Similar results have been reported regarding
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Post-mAb ER Visits/Admissions for Disease Progression

Post-mAb Visit/Admit for COVID with 02

Subset: Post-mAb Visit/Admit for COVID with 02, and Chest
X-ray/CT

Subset: Post-mAb Visit/Admit for COVID with 02, and D-
dimer/C-reactive protein test

Subset: Post-mAb Visit/Admit for COVID with 02, and
Dexamethosone

Subset: Post-mAb Visit/Admit for COVID with 02, and
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0.5%
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Figure 2. Post-mAb Emergency department visits or admissions for COVID-19 disease progression.

disease progression in patients with mild to moderate COVID-19
as well.(Homsher and Yamada, 1988)

As post-infusion reactions and subsequent ED visit/admissions
for COVID-19 disease progression were rare among this population
of patients, we were limited in the analyses that could be per-
formed on these data. In general, there were few differences be-
tween patients with a post-mAb ED visit/admission and those with
no visits following mAb infusion. Patients with a post-mAb ED
visit/admission were older on average. As age is a known risk fac-
tor for more severe COVID-19 disease, additional analyses are nec-
essary to determine the independent effect of mAb.(Sands et al.,
2021a)

As is the case with all real-world observational studies, our
analysis is limited due to constraints of the data. Analysis versus
a historical comparison group, i.e. patients who would have met
criteria for mAb but presented prior to the EUA, would be con-
founded by known changes in the patient population from the
early phase of the pandemic.(Sands et al., 2021b) Inclusion of pa-
tients within the timeframe of our data set who met criteria but
did not receive mAb may have introduced additional bias related to
accessibility/availability of mAb, provider preference, or other so-
cial or cultural factors that influence consent.(Bierle et al., 2021) It
should be noted that in our data set there was no mechanism for
distinguishing patients who declined mAb from those who were
not offered mAb among the outpatient/ED COVID-19 population.

In total, this analysis demonstrates that patients with COVID-19
who receive mAb in an outpatient or emergency department set-
ting have a low likelihood of both an immediate negative reaction
to the treatment as well as future inpatient admission related to
COVID-19 disease progression. This supports the continued consid-
eration of mAb for early treatment of COVID-19 patients.
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