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Abstract:

Bamlanivumab and casirivimab/imdevimab are monoclonal antibodies with an off-label indication for the treatment of mild to moderate COVID-19 infection, previously under emergency use authorization (EUA) by the Food and Drug Administration (FDA). In preliminary studies, bamlanivumab was found to reduce emergency department (ED) revisits and re-hospitalizations compared to placebo. Bamlanivumab and casirivimab/imdevimab treatment requires facilities like the ED with capabilities of administering IV infusions and managing anaphylaxis. All patients receiving bamlanivimab and casirivimab/imdevimab are subsequently discharged from the ED and do not require hospitalization during the index ED visit. Currently, there are no published studies on the impact of bamlanivumab and casirivimab/imdevimab infusions in the ED. By April 2021, the EUA was revoked due to increased evidence of treatment failure and resistance towards new COVID-19 strains. As a result, bamlanivumab was no longer administered in the UCSF ED. We will perform a retrospective chart review of all patients testing positive for COVID-19 between March 11, 2020 and March 26, 2021. We compare the differences in patients receiving bamlanivumab or casirivimab/imdevimab therapy to those patients prior to the drug’s approval and implementation of the bamlanivumab infusion protocol. We hope to compare the effects of bamlanivumab on ED length of stay and 30-day ED return. 

Research question: 

Does bamlanivumab or casirivimab/imdevimab therapy reduce ED length of stay and 30-day ED return in UCSF patients with mild-moderate COVID-19?

Specific aims: 

To provide insight into novel monoclonal antibody infusion therapies such as bamlanivumab or casirivimab/imdevimab for the treatment of mild-moderate COVID-19 and its effect in reducing encounters in the hospital. 

Background and Significance:


Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) can lead to coronavirus disease which may present in patients with a range of symptoms from few or no symptoms to acute hypoxia leading to hospitalization. Bamlanivumab and casirivimab/imdevimab are monoclonal antibodies with an off-label indication for the treatment of mild to moderate COVID-19 infection, previously under emergency use authorization (EUA) by the Food and Drug Administration (FDA). In preliminary studies, bamlanivumab was found to reduce viral loads and emergency department (ED) revisits and re-hospitalizations compared to placebo.1 Casirivimab/imdevimab was found to similarly decrease viral loads and reduce the incidence of hospital visits in mild-moderate COVID-19 patients.2,3 

Bamlanivumab and casirivimab/imdevimab treatment requires facilities like an ED with capabilities of administering IV infusions and managing anaphylaxis. All patients receiving bamlanivimab and casirivimab/imdevimab are subsequently discharged from the ED and do not require hospitalization during the index ED visit. Currently, there are no published studies comparing the impact of bamlanivumab and casirivimab/imdevimab infusions on rates of ED readmission and hospitalization. One study had identified that bamlanivimab and casirivimab/imdevimab combined are associated with lower hospitalization rates, but there has been no direct comparison between the two therapies.4 By April 2021, the EUA for bamlanivimab was revoked due to increased evidence of treatment failure and resistance towards new COVID-19 strains. As a result, bamlanivumab was no longer administered in the UCSF ED. 

This study is clinically significant because although bamlanivimab monotherapy is not in use anymore, a combination therapy with bamlanivimab and etesevimab in addition to casirivimab/imdevimab are still being used today for the same indication. Being able to identify the effects of bamlanivimab and casirivimab/imdevimab in terms of ED length of stay and ED readmissions may help confirm the benefits of this monoclonal antibody treatment and confirm that this is truly a mainstay treatment for our COVID-19 patients.

Methods

Study Design and Study Subjects:
Our current study will be a retrospective cohort study looking into patients diagnosed with mild-moderate COVID-19 admitted to the UCSF Emergency Department (ED) from March 2020 to October 2021. We will be comparing the rates of ED readmission and rehospitalizations between patients who received bamlanivimab vs. casirivimab/imdevimab vs. no monoclonal antibody infusion. The control group (patients who did not receive any monoclonal antibody infusions) are patients with mild-moderate COVID-19 and were diagnosed prior to November 2020, which was when the first monoclonal antibody, bamlanivimab, was approved and administered to patients in the ED and outpatient infusion clinics. 
We will further identify patients in the control group who would have met the eligibility criteria for any monoclonal antibody infusion (either bamlanivimab or casirivimab/imdevimab) so that the comparison will be the most accurate. The eligibility criteria for these monoclonal antibody infusions are any patient who have been diagnosed with mild-moderate COVID-19 with positive results of direct SARS-CoV-2 viral testing, and who are at high risk of progressing to severe COVID-19 and/or hospitalization. Those at high risk must have one of the following medical conditions: older age, obesity, pregnancy, chronic kidney disease, diabetes, immunosuppressive disease, cardiovascular disease, chronic lung disease, liver disease, sickle cell disease, neurodevelopmental disorders and/or having technological dependence ie. tracheostomy, positive pressure ventilation. Of note, not all COVID-19 patients received COVID-19 PCR tests in the UCSF ED at the beginning of the COVID-19 pandemic (March 2020-November 2020) which may lead to an underestimated number of patients in our control group. 
Our study subjects in the bamlanivimab and casirivimab/imdevimab group will include any patient who received either monoclonal antibody treatment for mild-moderate COVID-19 between March 2020-October 2021. We will note the time the infusions were ordered and administered to each patient. For all patients, we measure their ED length of stay, ED readmission within 30 days and rehospitalizations within 30 days via data extraction with Slicer Dicer. 
Predictor variables: Bamlanivimab, casirivimab/imdevimab
Outcome variables: ED length of stay, ED readmission within 30 days, rehospitalizations within 30 days
Confounders: Comorbidities ie. chronic lung disease, diabetes, cardiovascular disease, immunosuppression, COVID vaccine (Moderna, Pfizer or Johnson and Johnson)
Statistical Analysis
Our current hypothesis is that there will be a difference in rates of hospitalization and ED readmission between those who received either MAB infusions vs. no MAB at all. The predictor variables are bamlanivumab, casirivimab/imdevimab vs. no MAB so this will be more dichotomous in nature. The outcome is continuous and skewed as the time to ED readmission or hospitalization within 30 days is measured in days. Based on this information, a Kaplan-Meier would be most appropriate to analyze our outcome as survival analyses are best fit for continuous data. 
With comparator populations of n=400 (MABs) and n=200 (controls) and the effect size~0.15, the study would have 80% power to detect a P1 of 0.072 and the risk ratio= 0.480. Therefore if the patients who received MABs have half of the risk compared to those who did not receive MABs, then there may be a detectable difference.
We decided to go with a two tailed test because we are unsure of whether the rate of hospitalizations/ED readmissions will be greater than or less than those who did not receive MABs. This will give us larger flexibility because we cannot be too confident that the outcome would be one-directional.
Ethical Considerations: Data collected via chart reviews will have already been part of each patient’s work-up and treatment plan. Once entered into our data collection tool REDCap, no identifying information will be utilized.
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