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Background. In an effort to reduce strain on healthcare systems with pa-
tient hospitalizations and deaths due to COVID-19, the US Food and Drug
Administration (FDA) issued an Emergency Use Authorization (EUA) for 2 mono-
clonal antibodies for the treatment of COVID-19 in November 2020: bamlanivimab
(BAM) and casirivmab-imdevimab (CAS-IMD). While clinical trial data demon-
strated reductions in hospitalization rate, real-world data at the time of approval
was vastly limited.

Methods. A retrospective chart review of non-hospitalized patients who received
either BAM or CAS-IMD from November 27", 2020 to February 16", 2021. Variables
included timing of monoclonal antibody infusion, adverse events, and 30-day hospi-
talization rate. Descriptive statistics were calculated for all data.

Results. 101 patients received either BAM (75.2%) or CAS-IMD (24.8%) at a me-
dian of 6 days (IQR 4-7) from reported symptom onset. The most commonly reported
symptoms of COVID-19 at time of referral were cough (57.4%), fever (29.7%), and my-
algia (27.7%). All patients (100%) had at least 1 documented EUA defined risk factor
for severe COVID-19 (Table 1). Following transfusion, 7/101 (6.9%) and 3/101 (3.0%)
experienced mild to moderate and severe adverse events, respectively (Table 2). At day
30, 5 patients (5.0%) were hospitalized with COVID-19 at a median of 7 days (IQR 3-8)
post monoclonal antibody infusion.

Tabhle. 1 Risk Factors for Severe Disease

Risk Factor No. (%) (n=101)
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Background. 'The aim of this pragmatic, embedded adaptive trial was to measure
the effectiveness of subcutaneous sarilumab in addition to an evolving standard of
care for clinical management of inpatients with moderate to severe COVID-19 disease
(NCT04359901). The study is also a real-world demonstration of the realization of a
prospective learning healthcare system.

Methods. 'Two-arm, randomized, open-label controlled 5-center trial comparing
standard care alone to standard care (SOC), which evolved over time, with addition of
subcutaneous sarilumab (200 mg or 400 mg anti-IL6R) among hospitalized patients
with moderate to severe COVID-19 not requiring mechanical ventilation. The primary
outcome was 14-day incidence of intubation or death. The trial used a randomized
play-the-winner design and was fully embedded within the EHR system, including the
adaptive randomization process.

Results. Among 417 patients screened, 162 were eligible based on chart review,
53 consented, and 50 were evaluated for the primary endpoint of intubation or death
(>30% of eligible patients enrolled) (Figure 1). After the second interim review, the
unblinded Data Monitoring Committee recommended that the study be stopped due
to concern for safety: a high probability that rates of intubation or death were higher

No. (%) (N=101)

Mild to moderate 7 (6.9%)
Gastrointestinal upset 2(28.6)
Elevated blood pressure 1(1.4)
Chills 2(28.6)
Headache 2(28.6)

Severe® 3(3.0)
Systolic blood pressure greater than 200 mmHg 2 (66.6)
Diarrhea and vomiting 1(33.3)

+ Serious adverse event defined as an event not present at baseline or was an exacerbation of a preexisting
condition occurring during the observation period requiring admission to an evaluation and treatment center

Conclusion. 'We observed a higher frequency of hospitalization compared
to 1.6% for BAM in BLAZE-1 and 3% for CAS-IMD in REGN-COV-2. This ob-
servation may reflect our higher risk population as all patients presented with at
least 1 risk factor for severe disease compared to 69.6% and 65.0% in BAM and
CAS-IMD clinical trials, respectively. Additionally, patients presented with longer
durations of symptoms prior to infusion in our study population compared to
3 days reported in BAM and 4 days reported in CAS-IMD trials. Since the conclu-
sion of this study, the FDA revoked the EUA for BAM administered alone based
on increased observations of resistant variants to BAM monotherapy. However,
our observations highlight the need for further exploration in the prevention of
hospitalization in high risk populations as well as the optimal timing of mono-
clonal antibody therapy.
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BMI > 35 kg.m? 13 (12.9) with addition of sarilumab to SOC (92.6%), and a very low probability (3.4%) that
Chronic kidney disease 8(7.9) sarilumab would be found to be superior.
Figure 1. Key Study Milestones, Outcomes, and Adaptations
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Conclusion. This randomized trial of patients hospitalized with COVID-19 and
requiring supplemental oxygen but not mechanical ventilation found no evidence of
benefit from subcutaneous sarilumab in addition to an evolving standard-of-care. The
numbers of patients and events were too low to allow independent conclusions to be
drawn, but this study contributes valuable information about the role of subcutaneous
IL-6 inhibition in the treatment of patients hospitalized with COVID-19. The major
innovation of this trial was the advancement of embedded, point-of-care clinical tri-
als for FDA-approved drugs; this represents a realization of the learning healthcare
system. Methods developed and piloted during the conduct of this trial can be used in
future investigations to speed the advancement of clinical science.
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Background. Enpatoran, formerly known as M5049, is a potential first-in-class
small molecule antagonist of toll-like receptors (TLR) 7 and 8, which may prevent
viral-associated hyperinflammatory response and progression to ‘cytokine storm’ in
coronavirus disease 2019 (COVID-19) patients. The objective of this study was to le-
verage existing population pharmacokinetic/pharmacodynamic (popPK/PD) models
for enpatoran to inform dose selection for an accelerated Phase II study in COVID-19
patients with pneumonia.

Methods. 'The popPK/PD models were based on plasma PK and PD biomarker
(ex vivo-stimulated interleukin [IL]6 and interferon a [[FNa] secretion) data from the
enpatoran first-in-human Phase I study in healthy participants (Port A, et al. Lupus Sci
Med 2020;7(Suppl. 1): Abstract P135). A two-compartment model describing PK used
a sigmoidal E__model with proportional decrease from baseline characterizing the
PD response across the investigated single and multiple daily dose range of 1-200 mg
(N=72). Concentrations that inhibited 50% and 90% (IC, /IC,)) of cytokine secretion
were estimated and stochastic simulations were performed to assess target coverage
under different dosing regimens.

Results.  Simulations suggested that, to achieve maximal inhibition of IL-6 over
time, enpatoran PK concentrations would be maintained above the IC,, throughout
the dosing interval with doses of 100 mg and 50 mg twice daily in 90% and 30% of
participants, respectively. In comparison, IFNa inhibition was predicted to be lower,
with IC, | coverage in 60% and 8% of participants with twice daily doses of 100 mg and
50 mg enpatoran, respectively.

Conclusion. Utilization of existing popPK/PD models allowed for the accelerated
development of enpatoran in COVID-19 to address an unprecedented global pan-
demic. Rational model-informed dose selection was supported by data from a Phase
I study in which there were no safety concerns.
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Background. The FDA has issued emergency use authorization (EUA) for neu-
tralizing monoclonal antibodies (mAb) for the treatment of mild-moderate corona-
virus disease 2019 (COVID-19) in patients who are at high risk of disease progression.
The EUA allows for COVID-19 mAb infusion to occur up to 10 days from symptom
onset and due to logistics, mAb treatment typically occurs later in this 10 day window.
Efficacy of early versus late mAb treatment is unknown

Methods. In this single center, retrospective case-control study, we performed a risk
factor analysis of patients with mild COVID-19 infection treated with mAb on the com-
posite outcome of subsequent evaluation in the Emergency Department (ED) or inpatient
admission December 2020 through May 2021. Multivariate analysis of variables found to
be significant in univariate analysis was performed using STATA 15 statistical software

Results. Two-hundred eighty-eight patients who received mAb treatment were
included in analysis. The mean age was 58.6 years and 59.7% were female, 64.9% white,
and 27.1% African American. Following mAb infusion, 31 (10.8%) had disease pro-
gression resulting in an ED encounter or inpatient admission. Patients who received
early (days 1-5 of symptoms) mAb infusion were less likely to have progressive dis-
ease than patients with late (days 6-12 of symptoms) infusion; (6.1% vs 13.2%; P=
0.048). Zero of 21 patients who received mAb infusion on day 1-3 of symptoms had
disease progression. Patients with CHF (7.4% vs 19.4%; P=0.038), cirrhosis (9.3% vs
25.8%; p=0.012), CKD (12.5% vs 35.5%; p=0.001) and hypertension (70.8% vs 90.3%;
p=0.021) were more likely to have disease progression. There were no differences in
sex, race, BMI, or symptoms between groups. Multivariate analysis revealed cirrhosis

(OR 3.0; 95% CI 1.1-7.9) and CKD (OR 2.6; 95% CI 1.0-6.4) increased risk of disease
progression while early mAb infusion was protective (OR 0.38; 95% CI 0.14-1.0)

Conclusion. Infusion of mAb for the treatment of mild to moderate Covid-19
within 5 days of symptom onset reduces rate of disease progression compared to
delayed (day 6-12 of symptoms) infusion. This finding was significant when controlling
for comorbidities. Efforts should be made to infuse high risk patients with COVID-19
mADb therapy within 5 days of symptom onset
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Background. BRII-196 and BRII-198 are human monoclonal antibodies (mAb)
with an extended half-life targeting distinct epitopes of the spike protein on SARS-
CoV-2. Mutations in these epitope regions are continuously emerging, potentially
conferring resistance to COVID-19 therapeutics in development. Individual phase
I studies showed that BRII-196 or BRII-198 alone were safe and well tolerated in
healthy subjects. The BRII-196 and BRII-198 cocktail is currently under evaluation in
Phase 2/3 studies for the treatment of COVID-19.

Methods. Preclinical study: BRII-196 and BRII-198 were evaluated in the
microneutralization assay using pseudo-viruses encoding mutations identified
in the spike protein of a panel of SARS-CoV-2 variants of concerns, including
strains originating in UK, SA, BR, CA, and India. The fold-change in neutraliza-
tion IC, titers relative to wild-type virus was calculated. Phase 1 study: healthy
adults received sequential IV BRII-196 and BRII-198 (n=9) or placebo (n=3); and
were followed for 180 days. Two dose levels (750mg/750mg and 1500mg/1500mg)
were evaluated for safety, pharmacokinetics and immunogenicity. Interim ana-
lysis results are presented.

Results.  Preclinical: BRII-196 and BRII-198 exhibited neutralizing activity
against pseudo-virus variants that contained spike mutations of a panel of var-
iants including B.1.1.7 (UK), B.1.351(SA), P1(BR), B.1.427/429 (CA), B.1.526
(NY), and B.1.617 (IN), comparable to that against wild-type virus. Phase I study:
BRII-196 plus BRII-198 was well tolerated with no dose-limiting adverse events
(AEs), deaths, serious adverse events, or infusion reactions. The majority of AEs
were isolated asymptomatic grade 1-2 laboratory abnormalities. (Table 1). Each
mAb displayed pharmacokinetic characteristics expected of extended half-life
YTE-antibodies.

Table 1 Overall Summary of Treatment-Emergent Adverse Events (Safety Population)

750/750 mg 1500/1500 mg Placebo
(N=3) (N=6) (N=3)
n (%) n (%) n (%)
Il TEAEs 3 (100) 4 (66.7) 1(333)
(Grade 3 or above TEAEs 1(33.3) 0 0
ISAEs 0 0 0
[Treatment-related TEAEs 0 1(16.7) 1]
BRII-196 related TEAES 0 1(16.7) 0
BRII-198 related TEAEs 0 1(16.7) 0
Infusion-related TEAEs 0 0 0
[TEAE: treatment-emergent adverse event; SAE: sericus adverse event.
[': There was one grade 3 creatine i by a subject 750750 mg
BRII-196/BRII-198 after excessive exercise. It was isolated laboratory abnormality without concomitant
symptoms which resolved within 8 days without any clinical intervention.

Conclusion. 'The BRII-196 and BRII-198 cocktail was well-tolerated, and main-
tains neutralization against currently reported circulating variants of concern. These
preclinical and clinical results support further development of BRII-196 and BRII-198
as a therapeutic or prophylactic option for SARS-CoV-2.
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