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Introduction 

In December 2019 the first cases of 

pneumonia due to a novel coronavirus were 

reported in Wuhan, China.1 As this pathogen, 

SARS-CoV-2, spread throughout the world 

the various stages of the disease, COVID-19 

and importance of timing for different 

therapeutics began to be appreciated.2 During 

first week following symptom onset there is 

significant viral replication and high levels of 

viral RNA can be detected in the 

nasopharynx.3 This viral replication stage is 

then followed by an early inflammatory phase 

that can result in clinical deterioration and 

hospitalization.2 A number of medications 

with antiviral effect had minimal to no benefit 

when evaluated later in the course, during 

second week or early inflammatory phase but 

significant benefit if given during the first 7 

days following symptom onset.4-8  

 

Neutralizing monoclonal antibodies were 

shown to have significant impacts on the 

progression to hospitalization and death and 

the U.S. Food and Drug Administration (FDA) 

has issued Emergency Use Authorizations 

(EUA) for several investigational monoclonal 

antibody (mAb) therapies for the treatment of 

mild to moderate coronavirus disease 2019 

(COVID-19), including bamlanivimab, 

bamlanivimab/etesevimab (BE), 

casirivimab/imdevimab (REGEN-CoV-2) and 

sotrovimab following the results of 

Abstract 

 

Objective: Several investigational monoclonal antibody (mAb) therapies have Emergency 

Use Authorizations (EUA) for the treatment of mild to moderate coronavirus disease 2019 

(COVID-19). In well-designed randomized clinical trials (RCTs), mAb therapies have 

demonstrated a reduction in the progression to hospitalization and death in high-risk 

individuals. This study assessed the real-world efficacy of treatment with mAb therapy during 

a time with a high percentage of the Alpha variant circulating.  

Methods: We performed a prospective study looking at the progression to hospitalization in 

a high-risk treatment population that qualified for mAb therapy under the current EUA and 

that consented to have their viral isolates undergo whole genome sequencing (WGS) to assess 

for the presence of genetic variants. A total of 125 patients consented to participate and 

ultimately 81 participants that both had obtainable sequence data and completed follow-up 

were included in the final analysis. Based on the risk profile of these participants we 

anticipated a >10% hospitalization without therapy and a 70-80% reduction based on prior 

RCTs. Five of the 81 patients (6%) were hospitalized despite monoclonal antibody therapy. 

The most common variant was Alpha (n=66, 81%), followed by other unknown variants (n=6, 

7%), Iota (n=3, 4%), Epsilon (n=2, 2%), Gamma (n=2, 2%), and no variant detected (n=2, 

2%).  

Conclusion: Monitoring of the local variants, proper procurement decisions regarding 

specific mAb treatment effective against circulating variants and following real world efficacy 

has the potential to positively impact the use of mAb therapies. Future studies are needed to 

assess the efficacy of different mAb treatment results in real world settings with various 

SARS-CoV-2 variants, various treatment delays and various populations. 
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investigations demonstrating reduction in 

hospitalization and death.7  

 

In addition to these small randomized 

controlled trials, evaluation of the 

susceptibility of severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) 

variants to mAb therapy in real-world clinical 

settings is critical to assess the ongoing role of 

these resource intensive therapies for the early 

treatment of COVID-19. There is some 

concern that certain monoclonal antibody 

therapies will have less efficacy when used in 

the treatment of SARS-CoV-2 variants such as 

Omicron and other variants yet to be 

identified.9 Our investigation looked at the 

real-world impact of neutralizing monoclonal 

therapies during the emergence of the alpha 

variant. 

 

Methods 

This study was performed at a COVID-19 BE 

infusion site in Eden Prairie, MN. While in 

observation after receiving a BE infusion, 

patients  18 years were educated on the study 

and invited to participate. Those who 

consented had a COVID-19 nasal swab either 

collected by a study staff member or self-

collected. Swab samples were sent to the 

Minnesota Department of Health Public 

Health Laboratory (MDH-PHL) for reverse 

transcriptase polymerase chain reaction 

testing and whole genome sequencing (WGS). 

Nasal swabs were sent for whole genome 

sequencing on patients that had consented.  

Trained nursing staff conducted follow-up 

telephone patient interviews to look for any 

association between infection with SARS-

CoV-2 variants and adverse outcomes after 

treatment with BE. OptumLabs nurses made 

calls to the study participants at approximately 

days 4, 10, and 28 post-infusion. 

 

We assessed 81 COVID-19-positive 

participants for whom we had sequencing data 

and follow-up data treated with BE for the 

association between infection with a SARS-

CoV-2 variant and subsequent COVID-19 

related hospitalization. Based on the risk 

profile of these patients we anticipated a >10% 

hospitalization without therapy and a 70-80% 

reduction based on prior RCTs.6,10  

 

Data sources included the infusion site intake 

form, the nurse outreach calls, and the MDH-

PHL results. The final study sample included 

participants who qualified under the EUA for 

BE, had MDH-PHL sequencing results, and 

had nurse call data spanning one month post 

infusion ( 27 days after BE infusion). An 

individual was considered high-risk and 

qualified under the EUA criteria for BE if they 

had one of the following: 

• Criterion 1: are 18 years of age or older, 

AND have one of the following:  

o Have a body mass index (BMI) ≥ 35; 

OR  

o Have chronic kidney disease; OR  

o Have diabetes (type 1 or type 2); OR  

o Have immunosuppressive disease; OR  

o Are currently receiving 

immunosuppressive treatment (e.g., 

chemotherapy, transplant, 

immunosuppressants, immune 

modulators such as Rituximab, etc.)  

• Criterion 2: are 55 years of age or older, 

AND have one of the following:  

o cardiovascular disease; OR   

o hypertension; OR   

o chronic obstructive pulmonary 

disease/other chronic respiratory 

disease   

• Criterion 3: are ≥65 years of age 

Descriptive statistics were reported on the 

study population. This study was reviewed and 

approved by the UnitedHealth Group (UHG) 

institutional review board.  

 

Results 

A total of 125 patients consented to 

participating in the study from April to May 

2021. Seventeen patients did not have any 
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variant results from MDH-PHL (because of a 

failed sample, bad swab, etc.), and 27 did not 

have a complete follow-up period, so 81 

patients with obtained sequence and a 

complete follow-up period were included in 

the final analysis. The mean age was 56 years, 

with 44% male (n=36) and 56% female (n=45) 

(Table 1). The median BMI was 32.1 (range 

18.78–61.23). The most common race was 

white (n=72, 89%), followed by black (n=3, 

4%). The most common referral sources were 

provider referrals (n=24, 30%); followed by 

the Minnesota Resource Allocation Platform 

for COVID-19 Treatment (“MNRAP”), a 

state-run, public-facing online platform for 

patient and provider mAb referrals (n=22, 

27%); referrals from friends or family 

members who had received BE previously 

(n=7, 9%); self-referral following general 

MDH website information (n=7, 9%); and 

UHG employee outreach (n=7, 9%). Most 

participants were not vaccinated against 

COVID-19 (n=62, 77%), and of those with 

some vaccination, only 5 (6%) were fully 

vaccinated (defined as having  14 days 

between the completion of the vaccine course 

and the positive test). The mean number of 

days between the development of COVID-19 

symptoms and the BE infusion was 5.2 (range 

1–10, SD 2.1). On a 1–10 self-reported 

COVID-19 symptom severity scoring (10 

being the most severe symptoms), the average 

symptom severity at infusion was 5.6. The 

most common infusion qualifications were 

BMI  35 (n=36, 41%), hypertension (n=27, 

36%), and cardiovascular disease (n=23, 

26%); the least common were an 

immunosuppressive disease (n=3, 3%), 

chronic kidney disease (n=5, 6%) and taking 

immunosuppressive therapy (n=8, 9%). 

 

During the follow-up, about half of 

participants (n=40, 46%) reported their 

COVID symptoms were fully resolved after a 

mean of 11 days (median 10, range 1–28). 

Five patients (6%) reported a hospitalization 

for COVID-19 after the infusion. Of note, 

infusion center staff recommended that all 

patients should schedule a routine follow-up 

with their primary care provider (PCP) within 

30 days of the infusion. Hospitalizations 

occurred on average 9 days post-infusion. 

 

Among the 5 hospitalized participants, 4 had a 

body mass index (BMI)  35 and 3 had 

hypertension, but there were no other widely 

shared comorbid conditions; uniquely, one 

had thyroid cancer and one had a gastric 

sleeve. For the hospitalized participants, the 

age range was 42–67 years, 3 were male and 2 

were female, and all 5 identified as white. Two 

of the five hospitalized participants were given 

a course of remdesivir.  

 

The most common variant was Alpha (n=66, 

81%), followed by other unknown variants 

(n=6, 7%), Iota (n=3, 4%), Epsilon (n=2, 2%), 

Gamma (n=2, 2%), and no variant detected 

(n=2, 2%) (Table 2). Of the 5 participants 

hospitalized during follow-up, 3 had the Alpha 

variant (4.5% of the 66 Alpha variant 

participants), 1 had Gamma, and 1 had Iota. 

For those same 5 hospitalized participants, 2 

were partially vaccinated (11% of the 19 

participants who had some vaccination) and 3 

were not vaccinated (5% of the non-

vaccinated participants). Both participants 

with an ER visit during the follow-up had the 

Alpha variant, and 1 was partially vaccinated.  

 

Discussion 

As the criterial for selecting monoclonal 

antibodies for advancement to clinical trial is 

their ability to neutralize virus in invitro 

assays, there is a selection bias for identifying 

and advancing monoclonals that target the 

receptor binding domain (RBD) of the spike 

protein and a selection against antibodies with 

alternate functionality such as Fc mediated. 

Immune pressure on the viral evolution of 

SARS-CoV-2 may lead to changes in the RBD 

portion of spike potentially limited the impact 
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of certain neutralizing monoclonals. There are 

several studies demonstrating that changes in 

the amino acid sequence of the spike protein 

can result in decreased neutralization in lab-

based assays.5,11,12 This has been shown for 

systems using actual SARS-CoV-2 isolates as 

well as pseudotyped virus. While these 

findings are concerning it is critical to look at 

actual efficacy.  

While the initial neutralizing monoclonals 

were developed and tested for efficacy in the 

context of widespread circulation of the 

ancestral Wuhan variant of SARS-CoV-2 it is 

not clear how well different monoclonal 

antibody therapies would impact the course of 

disease and risk of progression to 

hospitalization in a patient population with a 

high percentage of infections being due to the 

SARS-CoV-2 alpha variant. We observed 

important clinical trends in the local MN 

population seeking BE treatment for COVID-

19 during the time when a high percentage of 

the infections were due to the SARS-CoV-2 

alpha variant.  

The overall progression to hospitalization 

following BE therapy in this population was 

6%. This was higher than was anticipated 

based on RCTs.  The higher failure rate could 

be due to several reasons. First, this analytic 

population had a higher mean age than those 

in the BLAZE-1 trial (53 years and 44 years, 

respectively). Second was that this population 

had a longer time to treatment after symptom 

onset than the BLAZE-1 trial (5 days and 3 

days, respectively).2 A third consideration was 

that as we were comparing rates of progression 

to hospitalization to RCTs conducted during 

the circulation of a a different variant, it is 

possible that the Alpha variant was associated 

with the higher-than-expected rate of 

progression to hospitalization.11 Fourth and 

most concerning is the possibility that while 

vitro data suggest BE retains efficacy against 

the Alpha variant, this monoclonal cocktail 

may have less efficacy when used during 

infection with the SARS-CoV-2 alpha variant.  

Because the Alpha variant was the most 

common variant in the United States during 

study enrollment, it is not surprising and was 

expected that Alpha variant was the most 

common variant identified in our population. 

This high prevalence and our small sample 

size limit the ability to draw conclusions 

regarding the impact of this variant as we 

could not directly compare success in 

treatment of the Alpha variant with treatment 

of the ancestral Wuhan variant or other 

variants. We also were looking at a treatment 

population and did perform a randomized 

placebo control trial based on the 

demonstrated efficacy from RCTs. Future 

studies would benefit from a larger analytic 

population and a large enough number of 

different variants to determine the impact of 

the viral variant on treatment. 

Conclusion 

We saw a higher-than-expected rate of 

progression to hospitalization in a population 

with acute COVID-19 following treatment 

with bamlanivimab/etesevimab when there 

was widespread circulation of the SARS-CoV-

2 alpha variant. These findings suggest that 

with each new variant, in addition to lab-based 

assessment of in vitro neutralization, monitory 

of real-world efficacy is an important and 

critical step in determining the continued 

efficacy of different monoclonal antibody 

therapies. 
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