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Abstract

Objective: The treatment of outpatient COVID-19 patients at high risk of disease pro-

gression has been challenging, as both the virus and available therapeutics change.

Here, we sought to evaluate the effect of vaccination status on the use of sotrovimab

during the early phase of theOmicron surge.

Methods: This was a retrospective observational study performed at El Centro

RegionalMedical Center, a rural hospital on the southern Californian border. The elec-

tronic medical record was queried for all emergency department (ED) patients who

received an infusion of sotrovimab between January 6 and February 6, 2022. We

obtained patient demographics, COVID-19 vaccination status, medical comorbidities,

and whether patients returned to the ED within 30 days. We stratified our cohort

according to vaccination status and performed a multivariable logistic regression

model to evaluate the relationship between these factors.

Results: One hundred seventy patients received an infusion of sotrovimab in the ED.

The patient cohort had a median age of 65 years, 78.2% were Hispanic, and obesity

(63.5%) was the most common comorbidity. A total of 73.5% of patients were vac-

cinated against COVID-19. A total of 12/125 (9.6%) of vaccinated patients returned

to the ED within 30 days, versus 10/45 (22.2%) in the unvaccinated cohort, which

was statically significant (P = 0.03). The presence of medical comorbidities was not

associated with the primary outcome.

Conclusion: Of patients who received sotrovimab, those who were vaccinated were

less likely to return to the ED within 30 days compared to those who were unvacci-

nated. Given the effectiveness of the COVID-19 vaccination campaign, and with the

emergence of newvariants, it is unclearwhat rolemonoclonal antibody therapy should

play in the treatment of outpatient COVID-19 patients.
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1 INTRODUCTION

1.1 Background

The COVID-19 pandemic has had a severe impact throughout the

United States, with the death toll crossing the 1 million mark on May

17, 2022.1 This strain on theUS health care system has been especially

challenging for rural, resource-limited settings, where hospitals with

limited numbers of beds quickly became overwhelmed.2 It is hoped

that vaccination and administration of therapeutics, such as mono-

clonal antibodies and antiviral therapies, in non-hospitalized patients

can reduce the burden on these hospitals by limiting the progression

of the disease.3 Monoclonal antibodies function by binding the SARS-

CoV-2 spike protein, thereby neutralizing the virus and its ability to

enter cells.4

1.2 Importance

Multiple different monoclonal antibody therapies have been devel-

oped, which when administered in outpatients with a high risk of

progression of disease, likely demonstrate a decrease in disease pro-

gression and need for hospitalization.5–8 However, a significant chal-

lenge to this strategy has been the emergence of SARS-CoV-2 variants,

wheremutations in the spike protein render the virus resistant to these

monoclonal antibodies.9 In January 2022, Omicron (BA.1) became the

dominant variant, and based on the results of in vitro assays of anti-

body binding to the spike protein, sotrovimabwas the onlymonoclonal

therapy thatwas recommendedby theCenters forDiseaseControl and

Prevention.10

1.3 Goal of this investigation

Here, we sought to describe our experience with using sotrovimab at a

rural-situated hospital with limited resources. El CentroRegionalMed-

ical Center (ECRMC)is located on the Southern California border, 120

miles east of San Diego. The county had one of the highest rates of

COVID-19 infection in the country,11 which placed significant strain

on hospital resources.12 Our patient population is predominantly His-

panic, with high rates of comorbidities that place patients at increased

risk of progression of disease, especially obesity, diabetes, and heart

disease 13. Our patient population also had a good response to the

COVID-19 vaccination campaign, with over 80% of eligible patients

fully vaccinated by the end of 2021.14 The purpose of our study was

to evaluate the association of vaccination status and return to the

emergency department (ED) among patientswho received sotrovimab.

2 METHODS

Study design and setting: This was a cross-sectional retrospective

observational study. The electronic medical record (EMR) at ECRMC

was queried for all patients who received sotrovimab in the ED

between January 6, 2022 and February 6, 2022.

The Bottom Line

Monoclonal antibodies are oftenused for treatingCOVID-19

syndrome, but their effectiveness in previously unvacci-

nated patients is unclear. In this series of 170 emergency

department COVID-19 patients receiving sotrovimab (a dual

function monoclonal SARS-CoV-2 neutralizing antibody),

patients previously vaccinated against COVID-19 were over

3 times less likely to return to the ED within 30 days than

those whowere unvaccinated.

Selection of participants: Per Bledsoe and Worster, we generated

a complete list of every patient who received sotrovimab by review-

ing the ED pharmacy database.16 Patients had to be at least 18 years

of age, have lab-confirmed infection with SARS-CoV-2, mild to moder-

ate symptoms of COVID-19 (per definition of theNational Institutes of

Health)15 with onset less than 10 days from presentation to the ED, no

indications for admission to the hospital, and at least 1 medical condi-

tion associated with a high risk of progression to severe COVID-19 (ie,

diabetes, hypertension, cardiac disease, obesity, underlying lung dis-

ease, or immunocomprise). Decision to prescribe sotrovimab was at

the discretion of the treating physician. Patients received sotrovimab

500mg intravenous as an infusion over 30minutes in the ED and were

monitored for at least 1 hour after the infusion for any signs of hyper-

sensitivity reaction or infusion-related reactions, including fever, chills,

nausea, headache, bronchospasm, hypotension, angioedema, throat

irritation, urticaria, pruritus, myalgia, and dizziness.

Measurements: For each patient who received sotrovimab, the

EMR was queried for patient demographics, including age, sex, eth-

nicity, COVID-19 vaccination status, and medical comorbidities. We

evaluated if there was any documented adverse reaction to receiving

the infusion. There were no patients who received sotrovimab who

were excluded from this analysis. The data were abstracted by medi-

cal scribes who were already familiar with the EMR into a predefined

abstraction form, with supervision from an emergency physician or ED

pharmacist. Abstractors were not blinded to the study objectives.

Exposure: Vaccination status of each patient was evaluated by a

combination of manual chart review as well as manual review of the

paper ordering form from the ED pharmacy, which specified whether

the patient was vaccinated, and if so, which vaccine they had received

(Pfizer, Moderna, or Johnson & Johnson) and when they had received

their last vaccination. Patients were considered vaccinated if they had

completed a primary vaccination series.

Outcomes:We determined if the patient returned to the ED within

30 days of index visit and whether the patient subsequently required

admission to the hospital, which was evaluated by a combination of

reviewing the EMR and patient callbacks.

Data analysis: We stratified patients according to vaccination

status. Adjusted odds ratios and 95% confidence intervals (CIs)

were estimated using multivariable logistic regression models

adjusting for age and the presence of comorbidities in predicting
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TABLE 1 Descriptive statistics grouped by vaccinations status.

Total Unvaccinated Vaccinated

(n= 170) (n= 45) (n= 125)

Age, n (%)

Median age, years 65 IQR:21 55 IQR:23 66 IQR:19

<65 84 (49.4) 31 (68.9) 53 (42.4)

65+ 86 (50.6) 14 (31.1) 72 (57.6)

Sex, n (%)

Female 95 (55.9) 23 (51.1) 72 (57.6)

Male 75 (44.1) 22 (48.9) 53 (42.4)

Ethnicity, n (%)

Hispanic 133 (78.2) 28 (62.2) 105 (84.0)

Other 37 (21.8) 17 (37.8) 20 (16.0)

Comorbidities, n (%)

Diabetes 67 (39.4) 10 (22.2) 57 (45.6)

CAD/HTN 93 (54.7) 20 (44.4) 73 (58.4)

Obesity 108 (63.5) 33 (73.3) 75 (60.0)

ED revisit, n (%) (0.0)

No 148 (87.1) 35 (77.8) 113 (90.4)

Yes 22 (12.9) 10 (22.2) 12 (9.6)

Admitted, n (%)

No 159 (93.5) 41 (91.1) 118 (94.4)

Yes 11 (6.5) 4 (8.9) 7 (5.6)

Abbreviations: CAD, coronary artery disease; ED, emergency department; HTN, hypertension; IQR, interquartile range.

30-day return to the ED. A P value less than 0.05 was used to

indicate statistical significance. All data for variables of interest

were complete and included in the logistic regression. All statisti-

cal analyses were performed using IBM SPSS statistical software,

version 28.0.1.0 (Armonk, NY: IBM Corp.). This manuscript was

developed and written in accordance with Strengthening the Report-

ing of Observational Studies in Epidemiology (STROBE) criteria.17

This study was judged exempt by our institutional review board

(IRB #200558).

3 RESULTS

During the study period, 170 patients presented to the ED with mild

tomoderate COVID-19 symptoms andwere administered sotrovimab.

This patient population had a median age in the 60s, was majority

Hispanic, and had multiple medical comorbidities, with obesity being

the most common (Table 1). Of the 170 patients, 22 (12.9%) had an

ED return within 30 days for any reason (Table S1 ). Of those who

returned, 20/22 presented for reassessment of their COVID-19

symptoms, 1 patient presented with new-onset hemiparesis and

1 presented with abdominal pain. Of those 22, 11 (50%) required

admission to the hospital; 6 patients were admitted for progression

of COVID-19 symptoms and 5 were admitted with a primary non-

COVID-19 diagnosis (transient ischemic attack, hyponatremia, new

onset atrial flutter, small bowel obstruction, and heart failure exac-

erbation). Of the 6 patients admitted for progression of COVID-19

disease, 4 (67%) were unvaccinated. There were 0 deaths. There

were 2 documented adverse drug reactions to sotrovimab: 1 patient

had a near syncopal event, and 1 patient developed an episode of

sinus tachycardia; both were discharged home after a brief period of

observation.

We stratified our cohort according to vaccination status. Demo-

graphics were similar between each of these groups; the unvaccinated

cohort skewed to younger with fewer comorbidities; however, these

did not reach statistical significance. Of those who were vaccinated,

patients presented on average 5 months after their last vaccine,

which included either completion of the primary vaccination series

or a vaccine booster (median 4 months, interquartile range 2–8).

We performed a logistic regression to further delineate the relation-

ship between these factors (Table 2). Although age and comorbidity

status were not significant in our univariate analysis, both were

included in the logistic regression model for congruency with current

literature.7,18 When corrected for age and presence of medical comor-

bidities, vaccination status was still significantly associated with the

primary outcome. Among patients who received sotrovimab, those

who were vaccinated were less likely to return to the ED within 30

days (adjusted odds ratio 0.286, 95%CI 0.105– 0.778).
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TABLE 2 Multivariable logistic regression analysis to examine association of vaccination status, medical comorbidities, and age on 30-day ED
return.

Unadjusted 95%CI Adjusted 95%CI

Effect Odds ratio LL UL P value Odds ratio LL UL P value

Vaccinated vs unvaccinated 0.37 0.15 0.93 0.04 0.29 0.11 0.78 0.01

Comorbidities vs none 0.81 0.32 2.07 0.67 0.85 0.32 2.30 0.76

65+ years vs<65 years 1.85 0.73 4.67 0.19 1.67 0.97 7.36 0.06

Abbreviations: CI, confidence interval; ED, emergency department; LL, lower limit; UL, upper limit.

4 LIMITATIONS

We acknowledge that there are multiple limitations with this study.

This was a retrospective observational study conducted at a single

hospital and was heavily reliant on the fidelity and completeness of

the EMR. There was no randomization, and the decision to adminis-

ter sotrovimab was at the discretion of the treating physician. The

30-day follow-upwas also reliant on the patients returning to our ED—

although we are the only hospital in a 15-mile radius, it is possible

patients may have sought additional care elsewhere. In an effort to

address this limitation, we attempted to call back patients or their fam-

ilies to determine if they instead had a repeat visit or admission at an

outside hospital. Theremay have also been additional confounding fac-

tors, such as the type of vaccine received, whether the patients had

received a vaccination booster, and the recency of the last vaccina-

tion; the small size of these separate subgroups precluded any further

rigorous statistical testing.

5 DISCUSSION

In this retrospective cohort study, patients who presented to the ED

with mild to moderate COVID-19 and received an infusion of sotro-

vimab were less likely to return to the ED or experience progression

of disease if they were previously vaccinated against SARS-CoV-2.

With a patient cohort that is primarily Hispanic, elderly, andwithmany

medical comorbidities that put them at risk for progression to severe

disease, it is important to identify interventions that improve the mor-

bidity andmortality of this patient population. Furthermore, in a health

care system with limited resources and few hospital and intensive

care unit (ICU) beds, it is vital to identify outpatient interventions that

prevent these patients fromhaving to return to the hospital and poten-

tially be admitted. In this study, surprisingly neither advanced age nor

thepresenceofmultiplemedical comorbiditieswas associatedwith the

primary outcome, though the study may have been underpowered to

detect these differences.

A living systematic review andmeta-analysis of available COVID-19

therapies published in the British Medical Journal concluded with low

certainty thatmonoclonal antibody therapy innon-severepatientsmay

reduce hospitalization,8 and a Cochrane Database Systematic Review

concluded there was insufficient evidence regarding the effectiveness

of these therapies.19 Furthermore, most of the published data on the

use of these therapeutics come from phase 2 or phase 3 clinical trials,

were often industry funded, and with little published from follow-up

studies. Nevertheless, when available, monoclonal antibody therapy

hasbeen recommended for patients at high risk for diseaseprogression

by many major public health organizations, including the Centers for

Disease Control and Prevention and the National Institutes of Health.

A significant challenge in providing outpatient care to COVID-

19 patients has been the rapidly evolving landscape, as both the

virus and available therapies change. In January 2022, due to the

high prevalence of the Omicron variant (BA.1), the Food and Drug

Administration (FDA) withdrew authorization for the administration

of bamlanivimab-etesevimab and REGEN-COV (casirivimab and imde-

vimab), leaving sotrovimab as the primary recommended therapy.20

An additional complication is the trials that described these therapies

were either performed before the wide availability of COVID-19 vac-

cines, excluded vaccinated patients, or made no mention about the

vaccination status of the study cohort. Thus, we sought to evaluate

the potential interaction between sotrovimab infusion and vaccination

status.

Interestingly, we found that among patients receiving sotrovimab,

those who were vaccinated were less likely to return to the ED or

suffer progression of disease compared to unvaccinated patients. Sub-

group analysis from the RECOVERY trial showed that REGEN-COV

(casirivimab and imdevimab) was effective only in patients who were

seronegative,21 leading to some concern that monoclonal antibodies

may be ineffective or even harmful in seropositive patients (ie, vac-

cinated or previously infected). Conversely, another explanation for

our results would be that sotrovimab has little effect on progression

of disease, and vaccination status is most important regardless of any

other treatments, as has previously been demonstrated.22,23 Alterna-

tively, the benefit afforded to unvaccinated patients from receiving

sotrovimab is less than that to fully vaccinated patients. Our study

design does not allow us to comment directly on the effectiveness

of sotrovimab; given all the available evidence and current treatment

guidelines, we felt it was most appropriate to offer sotrovimab to all

patients who qualified. However, since the completion of this study,

additional Omicron subvariants have emerged that have marked resis-

tance against sotrovimab,24 and the FDA repealed its authorization for

the use of sotrovimab on April 5, 2022.25 Regardless, our data support

thegeneral conclusion that vaccinationagainstCOVID-19continues to

be themost protective factor against disease progression.
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