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BACKGROUND: There is an urgent need to identify and
address factors influencing uptake and equitable access
to monoclonal antibody (mAb) treatment for high-risk
outpatients with COVID-19.
OBJECTIVE: To assess clinician knowledge, beliefs, and
experiences regarding obtaining mAb treatment for eligi-
ble patients.
DESIGN AND PARTICIPANTS: Survey of clinicians (N =
374) practicing in the state of Colorado who care for
patients with COVID-19 in primary care, emergencymed-
icine, and other clinical settings.
MAIN MEASURE(S): Diffusion of innovation theory con-
cepts including knowledge, perceived strength of evi-
dence, barriers, and experience with, ease of use, pre-
paredness, and feasibility, appropriateness, and accept-
ability of mAb referral systems and processes.
KEY RESULTS: Most respondents indicated little to no
knowledge about mAb therapies for COVID-19 (67%,
74%, 77%, for bamlanivimab, bamlanivimab+etesivimab,
and casirivimab+imdevimab, respectively). About half
reported little to no familiarity with eligibility criteria
(50.9%) and did not know the strength of evidence (31%,
43%, 52%, for bamlanivimab, bamlanivimab+etesivimab,
and casirivimab+imdevimab, respectively). Lack of knowl-
edge or confidence in treatment was a top barrier to mAbs
use; otherbarriers included complicated referral processes,
patients not eligible when seen, and out-of-pocket costs
concerns. Respondents rated four mAb referral steps as
generally acceptable, appropriate, and feasible to complete
in their primary outpatient clinical setting. Only 24% indi-
cated their clinical setting was very prepared to facilitate
referrals, 40% had ever referred a patient for mAbs, and
43% intended to refer a patient in the next month.
CONCLUSIONS:Clinicianeducationonstrengthof evidence
andeligibility criteria formAbs isneeded.However, education

alone is not sufficient. Given the urgent need to rapidly scale
up access to treatment and reduce hospitalizations and
death from COVID-19, more efficient, equitable systems
and processes for referral and delivery of care, such as those
coordinated by health systems, public health departments,
or disaster management services, are warranted.
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INTRODUCTION

From the earliest days of the COVID-19 pandemic, there was an
accelerated search for repurposed and novel treatments.1–4 De-
spite widespread availability of highly efficacious vaccines in
most well-resourced countries, vaccine hesitancy5 and emerging
variants6 drive continued spread of the SARS-CoV-2 virus and
ongoing need to identify and implement effective therapeutics.
Among candidates for early treatment of COVID-19, evidence
supports neutralizing monoclonal antibody (mAb) treatments to
reduce progression to hospitalization among those at high risk.7–
12 Though early studies were small, multiple subsequent studies
showed mAbs can reduce hospitalizations by 70–80% among
high-risk outpatients with mild symptoms of COVID-19, if
given with 10 days of symptom onset.13–15 Several mAbs have
received Emergency Use Authorization (EUA) by the US Fed-
eral Drug Administration.16–18 The United States’ National
Institutes of Health COVID-19 treatment guidelines recommend
use of mAbs for high-risk patients in ambulatory settings.19

When mAb treatments for COVID-19 first became available
in winter 2020, initial uptake was low, even though there were
many patients that might benefit and the medication itself was
provided at no charge due to a large federal procurement.20

There were concerns about inequities in treatment access
benefiting those with financial resources, high health literacy,
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and social and medical connections. In January 2021, a Rapid
Expert Consultation paper from the National Academies of
Sciences, Engineering, and Medicine (NASEM) hypothesized
that several factors might underlie low uptake, including low
perceived strength of evidence (at the time), lack of awareness
and interest in the treatment among both patients and health care
providers, and logistical concerns such as time, resources to
access health care facilities, transportation, and cost barriers
associated with a treatment requiring intravenous infusion.21

Scant literature exists regarding development and implemen-
tation of systems and processes of care for mAb treatment for
COVID-19. A primary focus has been on setting up infusion
centers with the potential for direct outreach to patients testing
positive for COVID-19.22–24 Others described mAb administra-
tion systems and processes for skilled nursing facilities,25,26

mobile satellite emergency departments,27 and pharmacist out-
reach.28 Beyond brief mention of the need to familiarize outpa-
tient clinicians with how to access infusions,22 there has been
little discussion of clinician perspectives on mAb referral sys-
tems and processes. This study addresses this gap in the litera-
ture by assessing primary care, emergency care, and medical
specialist clinician perspectives on knowledge, attitudes, per-
ceived barriers, and experiences with referring patients for mAb
treatment. We report results of a statewide survey in Colorado
designed to rapidly assess health care provider experiences with
and perspectives on factors related to dissemination and imple-
mentation of mAb referral systems and processes.

METHODS

Design and Theoretical Framework

This was a cross-sectional survey study administered to clini-
cians in Colorado in May–August 2021, beginning about 5
months after mAbs first became available. Survey develop-
ment aligned with diffusion of innovation (DOI) theory, com-
monly used in implementation science.29–31 According to DOI
applied in the health care context, successful dissemination
and adoption of health innovations are a function of a variety
of individual and system-level factors pertaining to the char-
acteristics of potential adopters, the context, and the innova-
tion itself.29–31 Results reported here reflect one portion of this
investigation; perspectives of community members were
assessed using surveys and focus groups, and in-depth inter-
views were conducted with a number of provider survey
respondents. Insights contributed to design and implementa-
tion of strategies to enhance broad, equitable use of mAb
treatment in Colorado. The study was approved as exempt
human subjects research by the Colorado Multiple Institution-
al Review Board (COMIRB).

Outcomes and Measures

The clinician survey included 3 screening items, 13 items
assessing professional and personal characteristics, and 51

items reflecting DOI factors. DOI factors included innovation
attributes (perceived strength of evidence for the three mAbs
available at the time, including bamlanivimab [BAM], bamla-
nivimab+etesivimab [BAM/ETE], and casirivimab+imdevi-
mab [CAS/IMD], likelihood of referring a patient for treat-
ment in the next month); characteristics of potential adopters
(knowledge of mAb treatments for COVID-19, familiarity
with eligibility criteria, experience caring for patients with
COVID-19 in the outpatient setting, professional and personal
characteristics); and experience with and perceptions of the
referral process (frequency, effort required, and ease of use of
referral systems and processes, for both the State’s web-based
referral tool or their organization’s own referral system, and
perceived barriers, feasibility, appropriateness, and acceptabil-
ity of referral systems and processes in one’s own clinical
setting).
To assess perceived acceptability, appropriateness, and

feasibility of each step towards referring patients for mAb
treatment, we adapted survey items from existing implemen-
tation outcome measures.32 The four mAbs referral steps are
identifying patients eligible for treatment, counseling
patients on the opportunity for treatment, finding a treatment
site, and generating a referral or order for treatment at the
selected treatment site. From the existing multi-item meas-
ures, we selected one item with the best face validity and/or
the highest loading on factors corresponding to acceptability
(“is appealing to me”), appropriateness (“seems suitable for
my clinical setting”), and feasibility (“seems doable in my
clinical setting”).32

Survey Development and Testing

The study team iteratively developed the survey. Early itera-
tions were pretested using expert review; a revision was used
in five cognitive interviews with physicians in Colorado, and a
near-final version was administered to a convenience sample
of 19 physicians to ensure readability, length, timing, and
flow. The final survey is provided in Supplemental Material A.

Participants and Sampling

Eligible respondents were clinicians (physicians, physician
assistants, nurse practitioners) with prescribing privileges
and currently practicing in the state of Colorado who reported
having cared for at least 1 patient in the outpatient setting who
had recently been diagnosed with COVID-19. We used con-
venience sampling and email outreach, seeking to recruit 350
participants, providing a margin of error of 4% at a confidence
level of 90%. For email outreach, we obtained a list of 8115
practicing physicians in Colorado from IQVIA, a leading
commercial vendor of physician contact information, from
which we extracted physicians in 16 specialties likely to care
for COVID-19 patients in outpatient settings (i.e., excluding
hospitalists, surgical specialties, other inpatient care) and with
verified email addresses, resulting in a final email list of 6649
physicians (the “IQVIA email sample”).
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Survey Administration and Response
Validation

We used multiple survey administration methods. An open
link to the survey was sent to clinicians via Colorado practice-
based research networks, clinical faculty listservs among the
authors’ University of Colorado academic departments (Fam-
ily and Emergency Medicine), and to community clinicians
via Colorado’s Regional Health Connectors.33 IQVIA email
sample physicians were sent personalized survey links via
email. Email invitations and reminders were sent in 4 waves
during the spring and summer of 2021. Non-respondents were
sent three email reminders over the 2 weeks after they were
sent the initial invitation. Two additional survey reminders,
with revised recruitment language, were sent to all IQVIA
email sample non-respondents who had not unsubscribed or
returned as undeliverable (n = 6057) as of mid-August. De-
mographics for IQVIA email sample respondents vs non-
respondents and IQVIA sample and non-IQVIA sample
respondents are shown in Supplemental Appendix B. As
findings were similar when including IQVIA sample respond-
ents alone, we used the combined sample.
Data were collected andmanaged using REDCap (Research

Electronic Data Capture) electronic data capture tools hosted
at the University of Colorado Denver.34 REDCap is a secure,
web-based application designed to support research data cap-
ture. Responses gathered using the public link were validated
by conducting an internet search of the respondent’s name to
ensure the person with the credentials provided exists and
practices in the region indicated. Other information, such as
years since completing training and specialty were used for
further cross-checks if needed. Respondents with complete
and validated responses were offered a $40 e-gift card for
participation; respondents could decline compensation.

Analyses

Descriptive statistics were computed to report measures of
central tendency (means, medians, frequencies) and spread
(standard deviation, interquartile ranges [IQR]) for continuous
and categorical variables as appropriate. Respondents were
categorized as primary care clinicians (family or internal med-
icine practicing in an outpatient setting), emergency depart-
ment (ED) clinicians (anyone practicing in the ED), and other
clinician type (all other specialties). A bar plot was constructed
based on the average Likert score for the perceived accept-
ability, appropriateness, and feasibility for each step in the
mAb referral process.

RESULTS

Sample Characteristics

We received and verified 374 eligible survey responses; 316
were physicians from the IQVIA email sample and 58 were
other physician, PA, and NP respondents who were not in the

IQVIA email sample. As shown in Table 1, respondents
represented a range of specialties and clinical settings, includ-
ing both academic and non-academic settings. Based on
reported ZIP code, nearly every county in Colorado was
represented; regional distribution of responses generally cor-
responded with state population density. Four respondents did
not indicate primary clinical setting; N = 370 for analyses
reporting by clinician type.

Knowledge About mAbs for COVID-19

Figure 1 presents reported knowledge about use of mAbs for
patients with COVID-19 by clinician type. The majority of
respondents in each clinician type indicated knowing little to
nothing about BAM, BAM/ETE, or CAS/IMD mAb treat-
ments for COVID-19. Overall, a third to half indicated they
did not know the strength of evidence associated with BAM
(31.1% “don’t know”), BAM/ETE (43.4% “don’t know”), or
CAS/IMD (51.6% “don’t know”). Overall, 15% of respond-
ents indicated they were very familiar with mAb eligibility
criteria; 33.3%, 33.9%, and 17.7% indicated they were mod-
erately, a little, or not at all familiar with eligibility criteria,
respectively.

COVID-19 Outpatient Care and mAb Referral
Experience

Table 2 shows experiences with mAbs use and caring for
outpatients with COVID-19 across clinician types. Less than
half had ever successfully referred a patient for mAb treat-
ment. About one in five respondents had attempted to refer or
explored referring a patient for mAb treatment but had not
completed a referral. Overall, while nearly three-quarters of
respondents reported caring for any patients with active
COVID-19 in the outpatient setting in the last month, very
few patients were estimated to have been eligible for treatment
and most clinicians did not make any mAb referrals. ED
clinicians reported caring for patients with COVID-19 most
often in the last month, whereas primary care clinicians
reported having referred patients for mAbs most often. Given
survey completion dates, the last month referred to the period
of April–July of 2021, when COVID-19 rates had declined in
the USA.

Experience with and Barriers to Use of mAb
Referral Systems and Processes

The State of Colorado implemented a web-based tool for
facilitating mAb referrals to a patient’s preferred infusion site;
115/374 (31%) of respondents indicated they had used the
State’s tool. In contrast, 199/374 (53%) of respondents indi-
cated their own organization had also created internal systems
and processes for mAb referrals; 127/199 (64%) had used their
organization’s own system. Figure 2 shows perceived effort
and learnability for the State’s tool and for respondents’
organizations’ own systems. In general, respondents reported
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their organizations’ own systems required less effort and were
easier to learn than the State’s tool.
Table 3 shows perceived barriers to mAb referral. Four of

the top six major barriers reflected logistical aspects of refer-
rals for treatment (a long, complicated referral process,
patients not being eligible by the time they are seen, and
concerns about out-of-pocket costs for patients). Other top
barriers reflect lack of knowledge or confidence in the treat-
ment. Very few clinicians saw lack of availability of treatment,
lack of patient interest, or lack of access to treatment sites as
barriers.

Readiness for Monoclonal Antibody Referral in
Outpatient Clinical Settings

Overall, as shown in Table 2, less than half of respondents
indicated they were very or extremely likely to refer a patient
for mAb treatment in the next month; roughly half indicated
their clinical setting was very or somewhat prepared to refer

eligible patients for mAb treatment. Figure 3 shows average
Likert scale ratings of perceived acceptability, appropriate-
ness, and feasibility for completing each of four mAb referral
steps in a respondent’s primary outpatient clinical setting. On
average, all steps were rated between a 3 (neither agree nor
disagree) and a 4 (agree), indicating that in general the referral
steps would somewhat fit into outpatient clinical settings.
Steps 1 (identifying eligible patients) and 2 (discussing treat-
ment with patients and family/caregivers) were generally seen
as acceptable, appropriate, and feasible to deliver in their
clinical settings; steps 3 (locate an accessible treatment site)
and 4 (generating a referral and/or order) were rated lower
across domains but still above the mid-point on average.

DISCUSSION

To reduce hospitalizations and death from COVID-19,
there is a critical, time-sensitive need for dissemination

Table 1 Sample Characteristics Overall and Across Medical Specialties

Characteristic Overall (N =
374*)

Internal Medicine
(N = 83)

Family Medicine
(N = 142)

Emergency Medicine
(N = 90)

Other Specialty
(N = 59)

Age (years), mean (SD) 45.3 (10.4) 45.3 (10.1) 46.7 (10.6) 42.1 (9.1) 46.9 (10.9)
Missing 6 2 0 2 2

Gender, N (%)
Woman 187 (50.8%) 45 (55.6%) 80 (56.7%) 32 (36.4%) 30 (51.7%)
Man 174 (47.3%) 33 (40.7%) 60 (42.6%) 54 (61.4%) 27 (46.6%)
Non-binary or gender expansive 1 (0.3%) 1 (1.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Prefer not to answer 6 (1.6%) 2 (2.5%) 1 (0.7%) 2 (2.3%) 1 (1.7%)
Missing 6 2 1 2 1

Race/ethnicity, N (%)
Black or African American 3 (0.8%) 1 (1.2%) 1 (0.7%) 1 (1.2%) 0 (0.0%)
White or Caucasian 297 (81.6%) 62 (75.6%) 116 (82.3%) 77 (89.5%) 42 (76.4%)
Hispanic or Latinx 16 (4.4%) 3 (3.7%) 8 (5.7%) 1 (1.2%) 4 (7.3%)
Asian or Pacific Islander 31 (8.5%) 12 (14.6%) 10 (7.1%) 2 (2.3%) 7 (12.7%)
Native American or Alaska Native 2 (0.5%) 0 (0.0%) 1 (0.7%) 1 (1.2%) 0 (0.0%)
Other/more than 1 15 (4.1%) 4 (4.8%) 5 (3.5%) 4 (4.7%) 2 (3.6%)
Missing 10 1 1 4 4

Primary clinical setting, N (%)
Inpatient settings not including

emergency departments
31 (8.4%) 20 (24.7%) 3 (2.1%) 0 (0.0%) 8 (13.8%)

Emergency department 95 (25.8%) 0 (0.0%) 4 (2.9%) 89 (100.0%) 2 (3.4%)
Outpatient setting located in a

community-based clinic
132 (35.9%) 23 (28.4%) 89 (63.6%) 0 (0.0%) 20 (34.5%)

Outpatient setting located in a hospital
or specialty care center

63 (17.1%) 22 (27.2%) 16 (11.4%) 0 (0.0%) 25 (43.1%)

Outpatient setting located in an
FQHC or FQHC look-alike

36 (9.8%) 10 (12.3%) 25 (17.9%) 0 (0.0%) 1 (1.7%)

Long-term care facilities (e.g., nursing
homes)

6 (1.6%) 6 (7.4%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Other 5 (1.4%) 0 (0.0%) 3 (2.1%) 0 (0.0%) 2 (3.4%)
Missing 6 2 2 1 1

Credentials, N (%)
MD/DO 341 (91.2%) 81 (97.6%) 123 (86.6%) 81 (90.0%) 56 (94.9%)
NP/PA 33 (8.8%) 2 (2.4%) 19 (13.4%) 9 (10.0%) 3 (5.1%)

Years since training, median (IQR) 13.5 (8.0,
21.0)

14.0 (7.0, 22.0) 10.0 (4.8, 16.0) 14.0 (7.0, 22.0) 13.0 (6.0, 20.8)

Missing 8 1 1 6 0
Faculty in med school, N (%) Yes 160 (43.1%) 43 (51.8%) 42 (29.8%) 49 (55.7%) 26 (44.1%)
Missing 3 0 1 2 0

Hours per week in direct patient care,
median (IQR)

35 (24, 40) 33.0 (24.0, 40.0) 35.5 (30.0, 40.0) 30.0 (24.0, 40.0) 38.0 (20.0, 41.2)

Missing 15 2 6 4 3

Note: The “Other Specialty” category included the following self-reported specialties: “Can Med”, “Cardiac transplant and heart failure”,
“Cardiology”, “Endocrinology”, “Endocrinology and diabetes”, “Gastroenterology”, “Gyn oncology”, “Hem onc”, “ID”, “Medical oncology”,
“Nephrology”, “Neurology”, “Ob/Gyn”, “Oncology”, “Ophthalmology”, “Pulmonary”, “Radiation oncology”, “Rheumatology”, “Hospice and
palliative medicine”, “Infectious disease”, “MRM”, “PA Urgent care”, “Pediatrics”, and “Urgent care”
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and implementation (D&I) strategies for delivering effec-
tive treatments such as neutralizing mAbs. It is not un-
usual for new treatments to require substantial time and
implementation support for widespread diffusion and use
across clinical settings.35,36 However, typical timeframes
for diffusion of new treatments are not tenable given the
urgency of scaling up access to evidence-based treatment
for COVID-19. Our goal was therefore to rapidly assess
clinician perspectives on a key component in mAb
delivery—identifying and referring eligible people for

treatment. We found clinician education was needed to
increase knowledge about the strength of evidence sup-
porting use of mAbs and eligibility criteria as well as how
to access referral systems and processes. However, edu-
cational strategies are not enough to address inefficiencies
and burdens associated the process of identifying and
referring patients for treatment. These findings, based on
diffusion of innovation theory as applied to health care
systems,29 informed several opportunities for D&I of mAb
treatment for COVID-19 in Colorado.

Fig. 1 Clinician-reported knowledge of monoclonal antibody treatment for COVID-19 by clinician type. Note: bam, bamlanivimab; bam/ete,
bamlanivimab+etesivimab; cas/imd, casirivimab+imdevimab.

Table 2 Clinician Experience with and Preparedness for Monoclonal Antibody Referral by Clinician Type

Overall (N =
370)

Primary care (N =
185)

Emergency department (N =
94)

Other (N =
91)

Cared for COVID-19 patients in last month: N (%)
Yes

261 (70.5%) 132 (71.4%) 86 (91.5%) 43 (47.3%)

Patients eligible for treatment, median (IQR) 2 (1, 5) 2 (0, 3) 4 (2, 10) 2 (1, 6)
Missing 13 6 6 1

Ever referred a patient for mAbs, N (%) Yes
Yes, have referred 147 (39.7%) 88 (47.6%) 29 (30.9%) 30 (33.0%)
Attempted to refer/did not complete referral 66 (17.8%) 24 (13.0%) 26 (27.7%) 16 (17.6%)
Have not referred/do not recall 155 (41.9%) 71 (38.4%) 39 (41.5%) 45 (49.5%)
Missing 2 2 0 0

Number of patients referred in the last month,
median (IQR)

0 (0, 2) 0 (0, 1) 1 (1, 3) 1 (0, 2)

Missing 18 14 3 1
Ever asked about treatment, N (%) Yes 186 (50.3%) 97 (52.4%) 41 (43.6%) 48 (52.7%)
Likely to refer in the next month, N (%)
Very/extremely likely 159 (43.0%) 91 (49.2%) 33 (35.1%) 35 (38.5%)
Slightly/somewhat likely 159 (43.0%) 70 (37.8%) 49 (52.1%) 40 (44.0%)
Not at all likely 52 (14.1%) 24 (13.0%) 12 (12.8%) 16 (17.6%)

How prepared is your clinical setting, N (%)
Very prepared 88 (24.0%) 48 (26.2%) 26 (28.0%) 14 (15.6%)
Somewhat prepared 107 (29.2%) 54 (29.5%) 30 (32.3%) 23 (25.6%)
Slightly prepared 61 (16.7%) 34 (18.6%) 15 (16.1%) 12 (13.3%)
Not at all prepared 89 (24.3%) 42 (23.0%) 15 (16.1%) 32 (35.6%)
Not sure 21 (5.7%) 5 (2.7%) 7 (7.5%) 9 (10.0%)
Missing 4 2 1 1
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Health care providers in Colorado who provided outpatient
care for people testing positive for COVID-19 in primary care,
emergency medicine, and other clinical settings had periodic
but not regular opportunity to refer patients for mAb treatment.
From May to August 2021, including a time of relatively low
case rates and the beginning of the delta variant surge, clini-
cians typically saw about two patients who would have been
eligible for treatment in the last month. It may be challenging
to develop efficient routines with such infrequent need to
recall referral systems and processes—which can and do
change periodically. Available systems and processes for re-
ferral for treatment in Colorado, including a statewide infusion
center map and the State’s connector tool as well as local
health system electronic health record (EHR)–based tools,
were perceived as requiring moderate to huge effort to use.
While outpatient care providers found it somewhat

appropriate, acceptable, and feasible to implement each refer-
ral step in their clinical setting, when considered altogether
many reported their clinical settings were not prepared to use
existing referral systems and processes.
Together with evidence of provider burnout37 and moral

injury38 stemming from the pandemic, we took these results to
indicate that a streamlined system and process for referral for
treatment that does not rely on direct clinician referrals may be
required.While the State’s web-based referral tool helped with
some aspects of the referral process, individual community
clinicians still needed to perform the most challenging
step—identifying a treatment location—prior to issuing the
referral. This process also relies upon community clinicians
and patients to connect with each other soon after patients test
positive for COVID-19. For patients without a regular source
of care, such a requirement may be a barrier to equitable access

Fig. 2 Clinician-reported effort and ease of learning mAb referral systems and processes.

Table 3 Clinician-Reported Barriers to Monoclonal Antibody Referral

Barrier Major barrier: N
(%)

Moderate barrier: N
(%)

Not a barrier: N
(%)

Not sure: N
(%)

Missing

The process for ordering mAb treatment is too
complicated

121 (32.4%) 121 (32.4%) 86 (23%) 46 (12.3%) 0

The process for getting mAb treatment takes too
long

87 (23.4%) 106 (28.5%) 114 (30.6%) 65 (17.5%) 2

I have concerns about out-of-pocket costs to my
patients

71 (19%) 110 (29.5%) 138 (37%) 54 (14.5%) 1

I don’t know enough about mAb treatment 61 (16.4%) 131 (35.2%) 170 (45.7%) 10 (2.7%) 2
My patients are no longer eligible by the time I see
them

52 (14%) 144 (38.7%) 128 (34.4%) 48 (12.9%) 2

I am unsure which patients are eligible to receive
mAb treatment

50 (13.4%) 117 (31.4%) 196 (52.5%) 10 (2.7%) 1

The evidence that mAb treatments are effective is
not convincing

43 (11.6%) 106 (28.6%) 171 (46.2%) 50 (13.5%) 4

There is limited space at nearby infusion centers 42 (11.2%) 78 (20.9%) 141 (37.7%) 113 (30.2%) 0
There is an insufficient supply of mAb treatment
in my area

40 (10.8%) 59 (15.9%) 169 (45.6%) 103 (27.8%) 3

I do not typically manage treatment for COVID-19
for my patients

29 (7.8%) 53 (14.3%) 270 (72.8%) 19 (5.1%) 3

Use of mAb treatments has been politicized 24 (6.5%) 75 (20.2%) 205 (55.3%) 67 (18.1%) 3
My patients generally don’t want this treatment 24 (6.4%) 105 (28.2%) 163 (43.7%) 81 (21.7%) 1
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to timely treatment. A more equitable, efficient model might
be staffed with care providers dedicated to performing all steps
required for facilitating patient access to mAb treatment. Di-
rect outreach might ensure patients eligible for treatment are
identified in a timely manner. Such models may be based in
health care systems, public health departments, or disaster
management; there is a need for research to determine the
most effective, efficient model for ensuring equitable access
to treatment during a pandemic.
While the NASEM report21 speculated that available

health care system resources to conduct direct outreach to
eligible patients were a suspected barrier, there are now
several models of successful centralized, direct outreach
for mAb treatment. Buttressed by findings from our clini-
cian survey, the University of Colorado Health (UCHealth)
system expanded its virtual health center to both provide
direct outreach to eligible COVID-19 outpatients and field
requests from other clinicians to facilitate finding infusion
locations and issuing referrals and orders for interested
patients. The UCHealth virtual health center model bears
similarities to those described by UPMC and the Mayo
Clinic, including structured review of EHR reports of
COVID-19-positive patients and a centralized team of care
providers that perform direct outreach to eligible patients
and coordinates referral to treatment sites via a telemedicine
platform.22,23 UCHealth accepts referral requests from com-
munity clinicians and from local public health agency case
investigators. Other solutions—such as mass administration
sites and standing orders, as the State of Florida has imple-
mented39,40—may also mitigate the challenges associated
with finding available infusion centers and issuing referrals
and facilitate more equitable access to treatment.

Respondent concerns about patient out-of-pocket costs sug-
gest the need for transparent information about treatment
costs. The medication was provided at no charge and the
Center for Medicaid and Medicare Services paid for adminis-
tration for its beneficiaries. However, it was unknown what
costs commercial payers would pass on or what patients who
are self-pay or on high-deductible plans may be charged for
treatment administration costs. Assuring treatment affordabil-
ity represents another critical equity strategy.

Limitations

Study limitations include a sample focused on Colorado
clinicians, reflecting less than 5% of potential respondents
in the state, and use of email outreach and convenience
sampling. Given the need for rapid insights to inform D&I
strategies during a global pandemic, we prioritized prag-
matic approaches to recruitment. Furthermore, ~40% of
respondents reported they held a faculty appointment in a
medical school (vs an estimated 30% statewide, and a
range of 5–15% nationwide according to data from the
American Medical Association), potentially biasing results
towards the experience of such clinicians.

CONCLUSIONS

Clinicians practicing in outpatient settings would benefit from
education on the use of mAb treatments for high-risk out-
patients with COVID-19. However, there is an urgent need
for more efficient systems for identifying eligible patients and
directing them to treatment. Direct outreach to facilitate

Fig. 3 Clinician perceptions of acceptability, appropriateness and feasibility of mAb referral steps. Note: Response scale ranges from 1
(“strongly disagree”) to 5 (“strongly agree”), with a mid-point 3 (“neither agree nor disagree”). Step 1, identify eligible patients for treatment;
step 2, discuss treatment options with eligible patients; step 3, locate an accessible treatment site; step 4, refer patient for treatment. The error

bars represent one standard deviation.
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equitable access to treatment may be more efficient and ap-
propriate than relying upon individual clinicians.

Supplementary Information The online version contains supple-
mentary material available at https://doi.org/10.1007/s11606-022-
07702-2.
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