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Strategic Goals 
• Goal 1: Assess barriers and facilitators to use of mAbs

statewide

• Goal 2: Develop, implement, and evaluate innovative 
strategies statewide to optimize equitable mAb access 

• Goal 3: Determine the real-world effectiveness and safety 
of mAb (and other antiviral) treatment in high-risk COVID-
19 outpatients



Barriers and Facilitators to Use of mAbs
• Community awareness of the need for timely testing and effective 

treatment available for all (not just the wealthy and connected)
• Clinician education about monoclonal antibody treatment for 

COVID-19 including strength of evidence, eligibility criteria, and how 
to access treatment

• Clear guidance on implementation and use of referral processes
• Addressing inefficiencies in relying upon individual providers to 

identify eligible patients, discuss treatment, find a treatment location, 
and complete a referral

• Assurances regarding costs of care especially for the uninsured

Kwan BM, Sobczak C, Beaty L, Wynia MK, DeCamp M, Owen V, Ginde AA. Clinician Perspectives on Monoclonal Antibody Treatment for High-Risk Outpatients with 
COVID-19: Implications for Implementation and Equitable Access. Journal of general internal medicine. 2022 Oct;37(13):3426-34.

Kwan BM, Sobczak C, Gorman C, Roberts S, Owen V, Wynia MK, Ginde AA, Pena-Jackson G, Ziegler O, Ross DeCamp L. “All of 
the things to everyone everywhere”: A mixed methods analysis of community perspectives on equitable access to monoclonal 
antibody treatment for COVID-19. PloS one. 2022 Nov 23;17(11):e0274043.

Hamer MK, Alasmar A, Kwan BM, Wynia MK, Ginde AA, DeCamp MW. Referrals, access, and equity of monoclonal antibodies for outpatient COVID-19: A 
qualitative study of clinician perspectives. Medicine. 2022 Dec 16;101(50):e32191.
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www.mAbColorado.org



Health Care Provider Messages & Materials
www.mAbColorado.org



Average weekly mAb referral rates by Colorado county over time (November 2020-December 2021) 



RWE Rationale
• Problem: How to apply knowledge about COVID-19 therapeutics 

from a prior era of the pandemic to current practice

• Solution: Develop scalable infrastructure for real-time, 
implementation and real-world effectiveness data for authorized 
outpatient antiviral treatments

• Long-term goal: Create a model for rapidly generating high 
quality real-world evidence in pandemics and other future public 
health emergencies



Knowledge Gaps in COVID-19 Therapeutics
• Ongoing real-time, real-world effectiveness data

• New treatments with limited clinical trial data
• Efficacy (early clinical trials)  Effectiveness (real-world evidence)
• Changes in pandemic—new variants, treatments, vaccination
• Effectiveness in key subgroups—age, comorbidities, vaccination status 

(prioritization decisions)
• Outcomes beyond hospitalization and mortality

• Time to resolution of symptoms
• Long COVID

Inform regulatory, policy, and public health decisions
FDA, BARDA, ASPR, White House, CDC, DoD, VA, NIH, WHO others



Innovative Informatics Pipelines

REDCap Health Data Compass

Data transfer and versioning, data 
collection, access control and logging

Honest broker, Google Cloud tools, 
EUREKA compute environment

Leveraging Existing CCTSI/NCATS and Local Technology and Team Investments 



EHR RWE Platform: Brief Methods
Observational cohort—EHR data with statewide vaccine, variant, hospitalization, and mortality data

• Three health systems—regular, real-time data feeds

• Eligibility: Positive SARS-CoV-2 test prior to hospitalization (or treated with authorized antiviral)

• Propensity matching for control selection

• Up to 2-3 untreated controls for every 1 mAb/antiviral-treated patient

• Pre‐treatment factors : age, sex, race/ethnicity, insurance status, obesity, immunocompromised, 
# other comorbid conditions, vax status, time

• Outcomes

• Primary: 28-day hospitalization

• Secondary: 90-day hospitalization, 28- and 90-day mortality, 28-day ED visits, severity of 
hospitalization



Clinical Challenges

https://covid.cdc.gov/covid-data-tracker/#variant-proportions

• Bebtelovimab lossed antiviral activity: BQ.1, 
BQ.1.1, XBB
• Not authorized by FDA
• NIH panel recommends against use

• Preferred therapies
• Ritonavir-boosted nirmatrelvir (Paxlovid) (AIIa)
• Remdesivir (BIIa)

• Alternative therapy 
• Molnupiravir (CIIa)
Only when preferred therapies not available, feasible, or clinically appropriate

https://covid.cdc.gov/covid-data-tracker/#variant-proportions


Example: Sotrovimab-Omicron RWE

• Rationale: In vitro data suggest that sotrovimab was the only mAb that 
maintained antiviral activity (early 2022)

• Sotrovimab IC50: Ancestral < BA.1 < BA.2
• Other antivirals available

• Cohort: 12/26/21-03/10/22 for SARS-CoV-2+ collection date
• >96% omicron variant (BA.1)
• Prior to emergence of BA.2 (<2%)
• Cas/imd and bam/ete use suspended 12/28/21 at UCHealth

• 1:2.4 propensity matching (full cohort: n=30,247)
• n=5,205; 1,542 sotrovimab-treated, 3,663 controls (mAb-untreated)

• Primary endpoint: 28-day hospitalization 

Aggarwal NR et al, Int J Infect Dis 2022 (PMID: 36229005)

https://pubmed.ncbi.nlm.nih.gov/36229005/


Cumulative Risk of Hospitalization

Delta: aOR 0.37 (95%CI, 0.19-0.68)
Omicron: aOR 0.82 (95% CI, 0.55-1.19)

p for interaction 0.05



Sotrovimab: RWE Conclusions

• Sotrovimab effective in preventing hospitalization and death for delta

• Similar effectiveness as cas/imd for delta

• Sotrovimab appears to lose effectiveness for omicron (BA.1)

• In vitro data for sotrovimab shows less potency against BA.2 than 
BA.1

• Data supports U.S. FDA decision to pause distribution/use of 
sotrovimab (3/25/22)



Example: Symptom Recovery
(first author: Sarah Jolley, MD)

Survey data collection for 1,840 patients (April 2021-January 2022)
• 569 received mAb treatment; 1,271 did not receive mAb treatment
• Longitudinal surveys through 3 months after COVID-19 onset
• Focus on secondary endpoints: acute and longer-term symptom recovery, 

quality of life, and patient experience



Symptom Recovery: Vaccination and mAbs

mAb Treatment Adjusted HR (95%CI) P-value

Untreated Ref --

mAb Treated 0.87 (0.73-1.03) 0.09

Vaccination Status Adjusted HR (95%CI) P-value

Unvaccinated Ref --

1 Vaccination 1.43 (1.13-1.79) 0.002

≥2 Vaccinations 1.56 (1.31-1.88) <0.001



RWE Manuscripts (2022)
• Initial mAb effectiveness: CHEST published (Wynia, Beaty)

• Dec 2021: FDA presentation; Jan 2022: Pre-print, SIG presentation; Oct 2022: publication
• Sotrovimab-delta: JID published (Aggarwal, Beaty)
• Treatment failure: BMC ID published (Douin, Wogu)
• Sotrovimab-omicron: IJID published (Aggarwal, Beaty)
• Paxlovid: pre-print 8/22. Accepted Lancet ID (Aggarwal/Molina, Beaty)
• Symptom resolution/PASC: Submitted JAMA IM (Jolley, Roberts)
• Bebtelovimab RWE: Submitted JID (Molina, Kennerly)
• Remdesivir RWE: manuscript drafting (Molina/Webb, Kennerly)
• Survey Equity/Experience data: analysis in progress (Fish, Roberts)
• Pregnancy: analysis in progress (Douin, Jackson)
• ED SC Regeneron: analysis in progress (Wendel, Wogu)
• Allocation: analysis in progress (TBD, Mengli)
• Vaccination after COVID (TBD, Roberts)
• Near horizon: defining hospitalizations for COVID; long-term outcomes; methods papers

https://www.sciencedirect.com/science/article/pii/S0012369222040338
https://pubmed.ncbi.nlm.nih.gov/35576581/
https://pubmed.ncbi.nlm.nih.gov/36344927/
https://pubmed.ncbi.nlm.nih.gov/36229005/
https://www.medrxiv.org/content/10.1101/2022.09.12.22279866v1


• USG COVID Therapeutics Leadership Group (SIG)
• White House, BARDA, FDA, CDC, NIH, DoD, VA
• Individual agency presentations 

• WHO outpatient therapeutic steering committee
• VA RWD steering committee
• NCATS RWD symposium/unmeeting

Presentations (2022)
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