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Introduction

The management of coronavirus disease-19 (COVID-19) has 
evolved since the start of the pandemic in December 2019. 
Clinical trials have rapidly defined novel therapeutic agents 
for inpatients such as remdesivir that halts viral replication, 
and dexamethasone to reduce pro-inflammatory cytokine 
syndrome.1 In November 2020, the United States (US) Food 
and Drug Administration (FDA) granted emergency use 
authorizations (EUA) for 2 anti-spike monoclonal antibody 
therapies (Bamlanivimab and Casirivimab-Imdevimab) for 
outpatient treatment of high-risk patients with mild to 
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Abstract
Background: The clinical outcomes of patients who decline anti-spike monoclonal antibody therapies for coronavirus 
disease-2019 (COVID-19) is not known. Factors associated with the decision to accept or decline the offer for anti-spike 
monoclonal antibody therapies are not established. This study aimed to identify factors impacting the decision to consent for 
monoclonal antibody therapies and assess the differences in clinical outcomes of patients who accepted compared to those 
who declined these therapies. Methods: This retrospective cohort study enrolled 2820 adult patients who were offered 
monoclonal antibody therapies, bamlanivimab and casirivimab-imdevimab, for COVID-19 at Mayo Clinic in the Midwest 
between 11/19/2020 and 12/31/2020. The primary endpoint is the decision to accept or decline monoclonal antibody treatment. 
Secondary endpoints were patient-level factors that could have impacted the decision to accept treatment (age, gender, race, 
ethnicity, primary language spoken, and medical comorbidities). The main clinical endpoint was hospitalization within 28 days 
of COVID-19 diagnosis. Results: 59.1% (n = 1669) chose to accept monoclonal antibody therapy, and 40.9% (n = 1151) chose 
to decline the offer for treatment. Patients were more likely to accept treatment if they were non-Hispanic White, English 
speaking, identified a spouse or life partner, had a religious affiliation, and possessed more medical comorbidities. Overall, 28-
day hospitalization rate was 2.6% (n = 72/2820) and was higher among those who declined (3.3%) than those who accepted 
monoclonal antibody therapy (2.0%; Rate Ratio = 0.62, 95% Confidence Interval, 0.39-0.98). Conclusions: Despite having 
more comorbidities, patients who accepted monoclonal antibody treatments had a lower rate of hospitalization compared 
to patients who declined treatment. Several social and cultural factors were associated with the decision to decline therapy, 
including race, language, ethnicity, and lack of social support. These findings can inform public health efforts to reduce social 
disparities in the treatment of COVID-19 and increase utilization of monoclonal antibody therapies in high risk populations.
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moderate COVID-19.2,3 The EUA was based on evidence 
gathered from early-phase clinical trials that showed reduced 
viral load and rates of hospitalization among high risk 
patients who received these antibodies.4

Despite these EUAs, there was a slow uptake in the use 
of anti-spike monoclonal antibodies in the clinical setting. 
The logistical difficulties of establishing dedicated infusion 
therapy centers and the skepticism of medical providers in 
recommending these therapies due to a lack of solid evi-
dence on their efficacy have limited their use.1,5,6 Likewise, 
patients have not actively sought out these therapies, and 
despite our proactive efforts to identify, contact and educate 
eligible patients, many of them have declined our offer for 
these potentially life-saving treatments.

We hypothesized that there may be social, cultural and 
clinical factors that influence the decision to accept or 
decline the offer for experimental monoclonal antibody ther-
apies. Differences in the social determinants of health and 
the resultant disparities within populations have been previ-
ously demonstrated to impact the likelihood of acceptance of 
novel therapies.7 The primary aim of our study was to inves-
tigate the patient-level factors associated with patient deci-
sion to accept or decline infusion of monoclonal antibodies 
for COVID-19 in our large outpatient program. Identifying 
and understanding these patient-level factors may assist in 
improving the acceptance of these therapies. We also sought 
to compare the rates of hospitalization in patients who 
accepted or declined the monoclonal antibodies.

Methods

Setting

This study took place in a large, integrated healthcare deliv-
ery system with several primary locations situated in the 
Midwestern region of the United States. Within the Mayo 
Clinic Midwest practice, our health care facility has large 
medical centers situated in 4 locations within 2 states. 
Outside of these city locations are many primary, acute, and 
hospital-based care facilities that serve catchments within 3 
states. The Mayo Clinic Midwest practice serves an esti-
mated 600 000 unique patients each year.

Monoclonal Antibody Treatment Program

The Mayo Clinic monoclonal antibody treatment (MATRx) 
program was established on November 7, 2020, in anticipa-
tion of the issuance of EUA by the US FDA for anti-spike 
monoclonal antibody therapies for COVID-19. Mayo Clinic 
established dedicated outpatient COVID-19 infusion ther-
apy centers across its Midwestern sites. The 7 infusion cen-
ters were geographically situated to serve the populations of 
2 states. In addition, a mobile infusion team was created to 
serve patients in long-term care facilities across our regions. 

The first patients were infused with bamlanivimab (700 mg 
dose) on November 19, 2020, and later, the combination of 
casirivimab (1200 mg dose) and imdevimab (1200 mg dose) 
after they were granted EUA on November 21, 2020.

The MATRx providers proactively screened patients 
using automated tools within our electronic health record 
(EHR) to identify patients who fulfilled the eligibility cri-
teria of the FDA EUA for the monoclonal antibodies. 
Patients were eligible for monoclonal antibodies if they 
had positive SARS-CoV-2 PCR or antigen test, had mild 
to moderate COVID-19, were within 10 days of symptom 
onset, and had at least one of the following criteria: age 
≥65 years, body mass index (BMI) ≥35, diabetes, chronic 
kidney disease, immunosuppressive medication use, or an 
immunocompromising condition. Patients 55 years and 
older also qualified if they had hypertension, cardiovascu-
lar disease, or chronic lung disease. The Monoclonal 
Antibody Screening Score (a weighted score reflecting the 
relative risk and the number of additional comorbidity) 
was subsequently developed to identify eligible patients 
and stratify their risk profiles.8

A multidisciplinary team reviewed all patients identified 
by a registry with positive SARS-CoV-2 PCR tests as well 
as self- and provider-referred patients. All eligible patients 
were approached by the MATRx team for education about 
monoclonal antibodies, and discussion about potential ben-
efits and adverse reactions of treatment. All team members 
used the same standardized script for education and con-
senting of patients. Language interpreters and translators 
were available to patients who needed them.

Patients who consented for monoclonal antibody treat-
ment were scheduled for infusion at the nearest Outpatient 
COVID-19 Infusion Therapy Center. The patients received 
either bamlanivimab or the combination of casirivimab and 
imdevimab, depending on available supply and allocation 
at the infusion center. Patients who were undecided or ini-
tially declined treatment were provided a copy of the educa-
tion materials to review and given 48 h to reconsider their 
decision.

Patients

After approval by our Institutional Review Board, the study 
population was identified. It included all patients with mild 
to moderate COVID-19 who were eligible to receive mono-
clonal antibody therapies and were contacted by the MATRx 
team for education and consent during the first 45 days 
since the inception of the program on November 19, 2020. 
Based on the patient decision on the monoclonal antibody 
therapies, the study population was divided into 2 groups—
the accept and the decline populations. By virtue of the 
strict FDA EUA guidance, all patients in both groups had at 
least 1 condition or characteristic that identified them as 
high-risk for progression to severe and critical COVID-19. 
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Only patients who had provided research authorization are 
included in this study.

Measures

The primary outcome of interest was the decision to accept 
or decline outpatient monoclonal antibody treatment. In 
order to identify patient-level factors which could be asso-
ciated with patient decision to accept or decline enrollment 
in our monoclonal antibody infusion program, the study 
team performed a literature review and created a directed 
acyclic graph.9 Patient factors selected for investigation 
within our study included patient age, gender, race, ethnic-
ity, and primary language spoken. We also included clinical 
patient factors including comorbidities that are listed under 
the FDA EUA criteria for eligibility for anti-spike monoclo-
nal antibody therapies. Patient level information was col-
lected as part of routine clinical care at 1 of our Institution 
sites and was stored within the EHR. As a measure of pro-
gression of COVID-19 illness, we assessed for hospital 
admission within 28 days of the onset of COVID-19 symp-
toms via assessment within our integrated EMR.

Statistical Analysis

Patient-level characteristics were reported as simple counts 
(n) and proportions (%). Bivariate analyses were performed 
to understand the demographic and clinical differences 
between patients who accepted and who declined outpatient 
infusion of monoclonal antibodies for COVID-19. The 
accept and decline groups were compared using Chi Square 
test for the association of 2 categorical variables unless the 
assumptions of the Chi Square test were unmet, then the 
Fischer Exact test was deployed. In order to understand the 
hospital admission rate of the 2 study populations, we cal-
culated the crude rate of hospital admissions within 28-days 
over the total population size for each group. We also 
reported crude hospitalization rates by patient factor and 
compared rates using a calculated rate ratio (rate in the 
exposed / rate in the unexposed) with associated 95% con-
fidence intervals (95% CIs). We calculated risk differences 
by subtracting the risk of 28-day hospitalization among 
those in MASS group 0-1 to each subsequent group. Factors 
were considered significant if P < .05 or the 95% CI did not 
span the null. All data management and statistical analyses 
were performed in Statistical Analysis Software (SAS) ver-
sion 9.4 (Cary, North Carolina).

Results

During the first 45 days of the MATRx program, there were 
a total of 2820 EUA-eligible patients approached by the 
providers to offer anti-spike monoclonal antibody therapy 
for mild to moderate COVID-19. Of those, 59.1% (n = 1669) 

chose to accept monoclonal antibody therapy, and 40.9% 
(n = 1151) chose to decline the offer of treatment. The 
median time to monoclonal antibody infusion was 3 days 
from a positive SARS-CoV-2 PCR. Patients offered mono-
clonal antibody therapy were 51.2% female and majority 
non-Hispanic White (92.6%). The majority (65.7%) identi-
fied themselves as married or with a life partner, 97.1% 
identified English as their primary spoken language, and 
59.8% reported a religious affiliation. Most patients had 2 
or fewer comorbidities (Table 1).

Differences in Patient Characteristics between 
Those who Accepted and Declined Monoclonal 
Antibody Therapy for COVID-19

Patients who chose to accept monoclonal antibody therapy 
for COVID-19 differed from those who chose to decline by 
race, ethnicity, marital status, primary language spoken, 
report of a religious affiliation, and comorbidity burden 
(Table 1). Patients who accepted monoclonal antibody ther-
apy were more likely to be White and non-Hispanic, be 
married or have a life partner, identify English as their pri-
mary spoken language and report a religious affiliation. The 
2 groups did not differ by gender. Patients who accepted 
monoclonal antibody were more likely to have greater 
weighted comorbidity (P < .0001).

Hospital Admission Rate by Patient 
Characteristics and Decision to Accept or 
Decline Monoclonal Antibody Therapy for 
COVID-19

The overall 28-day hospitalization rate was 2.6% 
(n = 72/2820) for the total population. There was a higher 
28-day hospitalization rate among those who declined 
(3.3%) than those who accepted monoclonal antibody ther-
apy (2.0%; rate ratio (RR) = .62, 95% CI 0.39-0.98).

There were significantly different 28-day hospitalization 
rates between those who accepted and declined monoclonal 
antibody therapy for COVID-19 among males (accept 2.0% 
vs decline 4.1%, RR = 0.48, 95% CI 0.24-0.91), patients 
identifying as not Hispanic or Latino (accept 2.2% vs 
decline 3.5%, RR = 0.61, 95% CI 0.38-0.98), and those 
identifying as married or with a life partner (accept 2.0% vs 
decline 2.9%, RR = 0.49, 95% CI 0.28-0.85) (Table 2). The 
rates of 28-day hospitalization varied among the MASS 
groups and were different between those who accepted or 
declined monoclonal antibody therapies (Figure 1).

Discussion

In this retrospective study of a large cohort of high-risk 
patients, we identified several social, cultural and clinical 
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factors associated with the decision to accept or decline 
monoclonal antibody therapies for mild to moderate 
COVID-19. First, we observed that patients who declined 
anti-spike monoclonal antibody infusions were more likely 
to belong to underrepresented populations by race, lan-
guage, and ethnicity. Patients who identified their race as 
Black/African American or Other and patients who identi-
fied their ethnicity as Latino/Hispanic or Other had a higher 
rate of declining the therapy than the predominantly White 
non-Hispanic population. This difference extended to pri-
mary language where patients who primarily spoke a 

language other than English had a higher rate of declining 
therapy.

This finding highlights the health disparities affecting 
the underrepresented populations during the COVID-19 
pandemic. Some factors that may contribute to this higher 
decline rate in accepting new therapies among underrepre-
sented groups include a mistrust in the healthcare system, 
lack of resources (for example, concern for cost and travel 
means), concerns about residence and immigration status, 
medical misinformation and misconceptions, poor health 
literacy, lack of community engagement, and lack of 

Table 1. Patient Characteristics between Patients Who Accepted and Declined Monoclonal Antibody Therapy for COVID-19.

Accept (N = 1669) Decline (N = 1151) P value

Gender .9981
 Female 854 (51.2%) 589 (51.2%)
 Male 815 (48.8%) 562 (48.8%)
Race .006
 Missing 0 1
 Asian descent 18 (1.1%) 12 (1.0%)
 Black/African American 19 (1.1%) 21 (1.8%)
 Other 64 (3.8%) 74 (6.4%)
 White 1568 (93.9%) 1043 (90.7%)
Ethnicity .0006
 Missing 0 1
 Hispanic or Latino 74 (4.4%) 61 (5.3%)
 Not Hispanic or Latino 1568 (93.9%) 1045 (90.9%)
 Unknown 27 (1.6%) 44 (3.8%)
Marital status .0002
 Married/life partner 1128 (67.6%) 726 (63.1%)
 Separated/divorced 141 (8.4%) 96 (8.3%)
 Single 279 (16.7%) 254 (22.1%)
 Unknown 5 (0.3%) 13 (1.1%)
 Widowed 116 (7.0%) 62 (5.4%)
Language .0277
 Missing 2 2
 English 1629 (97.7%) 1109 (96.5%)
 Other 13 (0.8%) 22 (1.9%)
 Spanish 25 (1.5%) 18 (1.6%)
Religious affiliation <.0001
 Missing 127 146
 No 465 (30.2%) 397 (39.5%)
 Yes 1077 (69.8%) 608 (60.5%)
Weighted comorbidity score* <.0001
 0-1 763 (45.7%) 695 (60.4%)
 2 378 (22.6%) 237 (20.6%)
 3 249 (14.9%) 103 (8.9%)
 4 162 (9.7%) 67 (5.8%)
 5-11 117 (7.0%) 49 (4.3%)

*Weighted Comorbidity Score (Monoclonal Antibody Selection Score): age ≥65 years (1 point), body mass index ≥35 (1 point), diabetes mellitus (1 
point), chronic kidney disease (2 points), immunosuppressive condition or medication use (3 points). Patients 55 years and older qualified if they had 
hypertension (0 point), cardiovascular disease (1 point), or chronic lung disease (2 points).
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appropriate language and cultural interpretation.10-17 The 
inadequate representation of underrepresented populations 
in clinical trials may have also led to a lack of understand-
ing of the effect of these factors on acceptance of treatment 
and resultant healthcare inequities.18

Second, we observed that the social support system 
appears to be associated with the decision to accept or 
decline monoclonal antibody therapies. Social capital may 
be defined as how reciprocal social networks provide sup-
port and opportunities for achievement of mutual goals.19 In 
our study, patients who were partnered tended to accept the 
therapies at a higher rate than those who were single or had 
an unknown relationship status. This may mean that those 
who had a partner have a stronger support system and 
increased social capital, including a fear of death or hospi-
talization separating them from their partner.19 This may 

extend to practical benefits, such as easier access to trans-
portation. We also observed a higher rate of acceptance 
among patients who reported a religious affiliation com-
pared to those who did not. This could again reflect the 
greater social capital in those who are involved in a reli-
gious group and are part of a community.20

Third, we observed an association between acceptance 
of monoclonal antibody therapy and the degree of medical 
complexity. Patients with a higher degree of medical comor-
bidity or complexity, as reflected by the MASS, accepted 
the offer for monoclonal antibody infusions at a higher rate 
than patients with a single risk factor. This observation may 
be accounted for by a patients’ familiarity with our health-
care system, as these medically complex patients may have 
a more longitudinal relationship with our physicians. 
Additionally, these medically complex patients could be 

Table 2. Hospital Admission Rates (%) among Patients Who Accepted/Declined Monoclonal Antibody Therapies for Mild to 
Moderate COVID-19.

Accept (34/1669) Decline (n = 38/1151) Rate ratio (95% CI)

Gender
 Female 2.1% 2.5% 0.82 (0.41-1.67)
 Male 2.0% 4.1% 0.48 (0.24-0.91)
Race
 Asian descent 5.6% 16.7% 0.33 (0.01-4.38)
 Black/African American 0.0% 14.3% 0.00 (0.00-1.90)
 White 2.1% 3.2% 0.66 (0.41-1.08)
 Other 0.0% 0.0% -
Ethnicity
 Hispanic 0.0% 0.0% -
 Not Hispanic or Latino 2.2% 3.5% 0.61 (0.38-0.98)
 Unknown 0.0% 2.3% 0.00 (0.00-44.8)
Marital status
 Married/life partner 2.0% 2.9% 0.49 (0.28-0.85)
 Separated/divorced 4.3% 7.3% 0.56 (0.18-9.26)
 Single 1.4% 2.4% 0.61 (0.15-2.22)
 Widowed 1.7% 6.5% 0.27 (0.03-1.51)
Primary language spoken
 English 2.1% 3.1% 0.68 (0.42-1.10)
 Other 0.0% 18.2% 0.00 (0.00-1.78)
 Spanish 0.0% 0.0% -
Religious affiliation  
 No 1.3% 3.0% 0.43 (0.15-1.13)
 Yes 2.4% 3.8% 0.64 (0.36-1.13)
Weighted comorbidity score*
 0 0.0% 2.6% 0.00 (0.00-21.2)
 1 1.1% 1.8% 0.61 (0.23-1.48)
 2 1.3% 3.8% 0.34 (0.11-1.04)
 3 4.4% 3.9% 1.14 (0.37-4.13)
 4 1.9% 9.0% 0.21 (0.04-0.83)
 5-11 6.0% 12.2% 0.49 (0.16-1.55)

*Weighted Comorbidity Score (Monoclonal Antibody Selection Score): age ≥65 years (1 point), body mass index ≥35 (1 point), diabetes mellitus (1 
point), chronic kidney disease (2 points), immunosuppressive condition or medication use (3 points). Patients 55 years and older qualified if they had 
hypertension (0 point), cardiovascular disease (1 point), or chronic lung disease (2 points).
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more concerned about their increased risk of COVID-19 
complications and therefore more receptive to the potential 
benefit of the experimental monoclonal antibody 
therapies.21

Finally, we observed that hospitalization rates were sig-
nificantly lower among patients who accepted monoclonal 
antibody therapy compared to those who declined the ther-
apy, despite having a higher medical complexity. The abso-
lute difference in the all-cause hospitalization rate is 
relatively small but this likely reflects an overall low hospi-
talization rate at baseline in our clinical practice, and given 
the continued prevalence of COVID-19, even small abso-
lute differences add up to represent significant public health 
benefit.22 This study highlights the potential impact on clin-
ical outcomes that can come from addressing social and cul-
tural factors influencing medical decisions. Interestingly, 
the difference in hospitalization was magnified in non-
White and non-English speaking populations. While we are 
unable to determine the cause of this finding, our data 
shows the health disparities that have been highlighted by 
the COVID-19 pandemic extend to outcomes associated 
with the acceptance of monoclonal antibody therapies.23,24

Our findings should be interpreted in the context of sev-
eral study limitations. Our population was predominantly 

Caucasian, preventing us from analyzing individual popula-
tions as subgroups. Accordingly, we were unable to identify 
if a specific group accounted for the higher decline rates. 
The decision to decline therapies may be related to a lack of 
established rapport between our newly created MATRx 
team and the patients despite our efforts to work with lan-
guage services, translators and interpreters. We also used 
crude hospitalization rate, which did not account for other 
confounders associated with admission to the hospital. 
Moreover, patients may have been hospitalized outside of 
our institution, as we could not completely account for loss 
to follow-up. We also did not evaluate the specific reasons 
for declining therapy since many patients did not provide 
specific reasons for their decision. Despite these limita-
tions, we believe that data gathered from this large patient 
population provide important information that should guide 
public health policies addressing health inequities in both 
monoclonal antibody allocation and the broader COVID-19 
pandemic.

Conclusion

This study demonstrates the potential benefits of anti-spike 
monoclonal antibodies in the real-world setting. Patients 

Figure 1. Rates of hospitalizations for patients with mild to moderate coronavirus disease-19 who accepted or declined monoclonal 
antibody treatment stratified by weighted comorbidity score.



Bierle et al 7

who accepted monoclonal antibody therapies had signifi-
cantly lower rates of all-cause hospitalization when com-
pared to those who declined treatment. Social and cultural 
factors were associated with the decision to accept or 
decline the monoclonal antibody infusion for COVID-19. 
These findings highlighted healthcare disparities that exist 
related to race, ethnicity, and other social determinants. 
Delineation of the relationship between social and demo-
graphic factors and acceptance of new therapies can be 
used to promote the development of better strategies for 
delivering high value therapies to the underrepresented 
populations. These strategies are essential to ensuring 
equity across all populations affected by the COVID-19 
pandemic.
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