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Abstract

Purpose of Review Solid organ transplant recipients (SOTRs) are ideal candidates for early treatment or prevention of coro-
navirus disease 2019 (COVID-19) using anti-SARS-CoV-2 monoclonal antibodies because of multiple underlying medical
conditions, chronic immune-suppression, sub-optimal immunogenic response to vaccination, and evolving epidemiological
risks. In this article, we review pertinent challenges regarding the management of COVID-19 in SOTRs, describe the role
of active and passive immunity in the treatment and prevention of COVID-19, and review real-world data regarding the use
of anti-SARS-CoV-2 monoclonal antibodies in SOTRs.

Recent Findings The use of an anti-SARS-CoV-2 monoclonal antibody in high-risk solid organ transplant recipients is associated
with a reduction in the risk of hospitalization, need for intensive care, and death related to COVID-19. Overall, the early experi-
ences from a diverse population of solid organ transplant recipients who were treated with anti-spike monoclonal antibodies are
encouraging with no reported acute graft injury, severe adverse events, or deaths related to COVID-19.

Summary Anti-SARS-CoV-2 antibodies are currently authorized for treatment of mild-moderate COVID-19 and post-exposure
prophylaxis, including in SOTRs. Potential future uses include pre-exposure prophylaxis in certain high-risk persons and syn-
ergistic use along with emerging oral treatment options. Successful timely administration of anti-SARS-CoV-2 monoclonal
antibodies requires a multidisciplinary team approach, effective communication between patients and providers, awareness of cir-
culating viral variants, acknowledgement of various biases affecting treatment, and close monitoring for efficacy and tolerability.
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Introduction

Severe acute respiratory syndrome virus 2 (SARS-CoV-2)
emerged as a human pathogen in December 2019. As of
October 22, 2021, this global pandemic had affected 240 mil-
lion people worldwide resulting in nearly 5 million deaths
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[https://coronavirus.jhu.edu/data. Accessed October 20,
2021]. Almost 20 months into the pandemic, we have seen
tremendous progress in epidemiological tracking, diagno-
sis, prevention, and treatment of coronavirus disease 2019
(COVID-19). Here, we review pertinent challenges in manag-
ing COVID-19 in solid organ transplant recipients (SOTRs),
assess the role of active and passive immunity in the treat-
ment and prevention of COVID-19, review real-world data
regarding the use of anti-SARS-CoV-2 monoclonal antibod-
ies in SOTRs, and discuss their potential role in the future.

Impact of COVID-19 on Solid Organ
Transplant Recipients

Solid organ transplant recipients (SOTRs) are at a higher
risk of developing severe COVID-19 because of the pre-
ponderance of medical comorbidities (diabetes, hyperten-
sion, chronic kidney disease, increased body mass index)
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along with impaired immunity due to chronic immune sup-
pression [1]. Once hospitalized, SOTRs with COVID-19
when compared to non-COVID-19-related admission had
higher rates of need for intensive care (adjusted odds ratio
[aOR]: 2.12), mechanical ventilation (aOR: 3.75), cardiac
arrest (aOR: 4.05), and need for renal replacement therapy
(aOR: 1.25) [2]. In a cohort of 17,012 hospitalized adult
SOTRs during the period of April 1, 2020, to November
30, 2000, the excess mortality was 2.5-fold higher when
compared to hospitalized SOTRs with non-COVID-19
pneumonia [2]. As the transplant community became
familiar with the management of COVID-19, the 28-day
mortality among SOTRs hospitalized with COVID-19
decreased from 19.6% in early 2020 to 13.7 % in late 2020,
although the rate remains alarming high. In a large multi-
center registry, this decline was associated with lower rates
of hospitalization (58.9% vs. 75.8%), decreased incidence
of infection in black patients (30% vs. 42%), decreased
incidence in kidney transplant recipients (56% vs. 67%),
and increased use of various therapeutic agents like cor-
ticosteroids and remdesivir [3]. Data from the national
COVID-19 cohort collaborative found COVID-19 associ-
ated graft loss in 28 (1.5%, OR: 79.97) of all 18,121 adult
SOT recipients from January 1, 2020, to November 20,
2020 [4]. The high rates of mortality despite the availabil-
ity of remdesivir suggest the need for better therapies and
strategies, such as the use of active and passive immuniza-
tion for prevention and treatment.

Active Inmunity Through Vaccination
and Its Limitations in Transplant Recipients

The scientific community worked collaboratively to
develop COVID-19 vaccines in record time, and the first
vaccines were authorized for the prevention of COVID-19
starting in December 2020 [5]. Because the SOTRs were
considered “high risk,” they were given priority for vacci-
nation during the early part of the rollout. However, it has
since been demonstrated that SOTRs mount a sub-optimal
humoral response to COVID-19 vaccination. Among 658
adult SOTRs who received 2 doses of SARS-CoV-2 mRNA
vaccine, 357 (54%) had measurable antibody response,
while 301 (46%) has no antibody response 2 weeks after
the vaccination [6]. This limited antibody response was
associated with the use of anti-metabolite immunosup-
pression. Similar additional studies have shown a variable
antibody response in adult solid organ transplant recipients
[7, 8]. Risk factors associated with sub-optimal response
were the age of recipient > 60 years, shorter time from
transplantation, higher immunosuppression with use of
three agents, use of anti-metabolite agents, and diabetes

@ Springer

mellitus. Sub-optimal antibody response to vaccination in
SOTRs is associated with an 82-fold higher risk of break-
through COVID-19 and 485-fold higher risk of associated
hospitalization and death when compared to the cumula-
tive US population [9e]. Among 18,215 fully vaccinated
(14 days after recommended dose/s, non-booster) from 17
transplant centers, breakthrough infection occurred in 151
(0.83%) resulting in hospitalization in 87 (0.48%, range
0.23-2.25) and death in 14 (.077%) patients [9e].

The administration of additional (3rd) dose strategies
of the COVID-19 mRNA vaccine has been implemented
to improve vaccine immunogenicity [10, 11ee, 12]. Among
60/120 adult SOTRs, the third dose of mRNA vaccine when
compared to placebo was considered safe and was associ-
ated with an increase in the percentage of patients with
anti-receptor-binding domain antibody of at least 100 U per
milliliter (55% vs. 18%), median percent viral neutralization
(71% vs 13%), and greater specific T-cells (432 vs 67 cells
per 10° CD4+ T-cells) [13]. These data suggest that even a
third dose of vaccination may not lead to protective immu-
nization of SOTRs, and thus, additional strategies will need
to be implemented to protect these vulnerable patients from
COVID-19. This could include a cautious minimization of
immunosuppression in select patients and/or the potential
use of passive immunization.

Passive Immunity for the Prevention
and Treatment of Infections

Passive immunity, or the administration of immune proteins
or antibodies, is used for the treatment of various infections.
These antibodies are generally identified and derived from
the convalescent plasma of patients who have recovered
from an acute illness. The antibody-based therapies are
highly specific, have low toxicity, and are efficacious espe-
cially when given early in the course of the disease—this
emphasizes the need for a rapid diagnosis and an easy access
to these therapies [13]. In the intact antibody, Fab is the
variable region that binds to the antigen and Fc is the con-
stant region that determines the biological properties such
as its half-life, interaction with Fc receptors, activation of
the complement system, and possibly triggering adverse
drug events. The Fc portion can be modified to change the
properties like prolonging the half-life of various antibodies
(from 21 up to 85 days), enhancing or diminishing effector
function, and increasing mucosal penetration [14].

Passive immunity was first used in the 1890s to protect
against bacterial toxins [15]. Since then, passive antibody
therapy has been used for prophylaxis and treatment of vari-
ous viral infections including rabies, hepatitis A, hepatitis B,
varicella-zoster virus, and respiratory syncytial virus pneu-
monia. More recently, passive immunization has been used
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in various epidemics including severe HIN1 2009 influenza,
2013 West African Ebola epidemic, HSN1, and H7N9 avian
influenza outbreaks [13, 14]. Experiences from previous cor-
onavirus outbreaks also showed that neutralizing antibodies
are present in the sera from persons who have recovered
from the infection [16]. This prompted the use of COVID-
19 convalescent plasma (CCP) during the early period in the
pandemic, but studies on its safety and efficacy have shown
variable outcomes [17].

Plasma and B-cells of patients who had recovered from
COVID-19 were searched for neutralizing antibodies against
the virus, and this eventually led to the development of
monoclonal antibodies for its management [18]. A combi-
nation of different antibodies (termed antibody cocktails)
has the promise to provide a synergistic effect in terms of
neutralization and minimize the probability of escape viral
mutants. Within the cocktail therapies, antibodies binding
to two different non-competing epitopes of the virus target
help sustain the efficacy of antibody treatment. Similarly, a
broadly neutralizing pan-virus family antibody, which binds
to a conserved region of different coronaviruses, would also
maintain activity against emergent variants. Practical use
of passive immunity using antibody therapies is limited
by the high cost of production, storage, and administration
challenges.

Anti-SARS-CoV-2 Monoclonal Antibodies

The spike (S) protein on SARS-CoV-2 is the primary anti-
genic epitope which mediates virus-host cell membrane
fusion and subsequent viral entry into the human cells [19].
Therefore, antibodies against the receptor-binding domain
of the spike protein-spike antibodies work by neutralizing
the ability of the virus to attach and invade human cells. Sev-
eral anti-SARS-CoV-2 monoclonal antibodies have received
Emergency Use Authorizations (EUAs) from the Food and
Drug Administration (FDA) for the treatment of COVID-
19 as well as post-exposure prophylaxis [https://www.covid
19treatmentguidelines.nih.gov/therapies/anti-sars-cov-2-
antibody-products/anti-sars-cov-2-monoclonal-antibodies/
Accessed October 20, 2021] [20-22]. This data along with
key characteristics of these antibodies are summarized in
Table 1.

Clinical Indications

Treatment of Mild-Moderate COVID-19 As of October 2021,
FDA EUA allows for use of casirivimab-imdevimab (C-I),
bamlanivimab-etesevimab (B-E), and sotrovimab for treat-
ment of mild-moderate COVID-19 in non-hospitalized
patients with laboratory-confirmed SARS-CoV-2 infection
who are at high risk of progression to severe disease and/or

hospitalization. Treatment with these monoclonal antibodies
should be started as soon as possible after a positive SARS-
CoV-2 antigen or nucleic acid amplification test (NAAT)
result and within 10 days of symptom onset. Monoclonal
antibodies can also be used in patients who are hospitalized
for other conditions and still meet the FDA EUA use criteria.
They are not currently approved for use in patients who are
hospitalized with severe COVID-19. Because of decreased
activity against the beta and gamma variants, the use of B-E
is only recommended in regions where the combined fre-
quency of potentially resistant variants is low (< 5%). C-1
can also be given via subcutaneous injection if intravenous
infusions are not feasible or may delay treatment.

Post-exposure Prophylaxis As of October 2021, FDA EUA
allows for use of C-I and B-E for post-exposure prophylaxis
(PEP). PEP is indicated in individuals who are not fully
vaccinated or who are not expected to mount an adequate
immune response to complete SARS-CoV-2 vaccination
(including individuals with immunocompromising condi-
tions, those taking immunosuppressive medications) and
have been exposed to an individual infected with SARS-
CoV-2 consistent with close contact or who are at high risk
of exposure to an individual infected with SARS-CoV2
because of occurrence of SARS-CoV-2 infection in other
individuals in the same institutional setting (for example,
nursing homes, prisons). PEP should be administered as
soon as possible and preferably within 7 days of high-risk
exposure. The current criteria for identifying high-risk indi-
viduals include older age (age > 65 years), weight (adults
with body mass index BMI > 25 kg/m?, or if age 12-17,
have BMI > 85th percentile for their age and gender based
on CDC growth charts), pregnancy, chronic kidney disease,
diabetes mellitus, immunosuppressive disease or immuno-
suppressive treatment, cardiovascular disease (including
congenital heart disease or hypertension), chronic lung dis-
eases, interstitial lung disease, cystic fibrosis and pulmo-
nary hypertension, sickle cell disease, neurodevelopmental
disorders (for example, cerebral palsy) or other conditions
that confer medical complexity (genetic or metabolic syn-
dromes and severe congenital anomalies), and having a
medical-related technological dependence (tracheostomy,
gastrostomy, or positive pressure ventilation (not related to
COVID-19)).

Monoclonal Antibody Preparations

Casirivimab-Imdevimab C-I are recombinant human (IgG1x
and IgG1A, respectively)-neutralizing monoclonal antibod-
ies that bind to nonoverlapping epitopes of the spike pro-
tein receptor-binding domain (RBD) of SARS-CoV-2, thus
blocking the attachment and subsequent entry of SARS-
CoV-2 into the human cells [23]. In double-blind, phase 3
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RCTs in outpatients with mild to moderate COVID-19, a
single infusion of C-I 600-600 mg or 1200-1200 mg admin-
istered within 7 days of symptom onset when compared to
placebo was associated with 2.2-3.3% absolute reduction
and 70-71% relative risk reduction respectively in COVID-
19-related hospitalizations or all-cause death. C-I reduced
the median time to symptom improvement to 5 days com-
pared to 11 days for patients in the placebo arm [24]. Sub-
cutaneous administration of C-I in household contacts of
individuals with COVID-19 decreased the risk of progres-
sion to symptomatic disease by 80% in SARS-CoV-2-nega-
tive subjects and by 31% in SARS-CoV-2-positive subjects.
Injection site reactions were observed in 12% of the 729 C-1
participants [25].

Bamlanivimab-Etesevimab B-E are neutralizing human
IgG1k monoclonal antibodies that bind to different but over-
lapping epitopes in the spike protein RBD of SARS-CoV-2
and act by blocking the attachment and entry of SARS-
CoV-2 into the human cells. In double-blind, phase 3 RCT
in outpatients with mild to moderate COVID-19 who were
at high risk for progressing to severe COVID-19, a single
infusion of B-E (2800-2800 mg) given within 3 days of a
positive virological test when compared to placebo showed
4.8% absolute reduction and 70% relative reduction in
COVID-19-related hospitalizations or all-cause death. There
was a significant reduction in viral load on days 3, 7, and
11 of treatment [26]. Residents and staff of 74 skilled nurs-
ing and assisted living facilities with no history of COVID-
19 received bamlanivimab within 7 days of at least one
confirmed SARS-CoV-2-positive test in their facility. The
treatment arm when compared to placebo showed a lower
incidence of mild or worse COVID-19 (8.5% vs 15.2%) in
all study subjects with a more pronounced reduction in facil-
ity residents (8.8% vs. 22.5%). Four patients in the placebo
arm and none in the treatment arm died of COVID-19 [27].
This data from the BLAZE-2 study for use of bamlanivimab
alone was extrapolated to provide authorization for use of
B-E as post-exposure prophylaxis.

Sotrovimab Sotrovimab is a recombinant human IgGlk
monoclonal antibody that binds to a conserved epitope on
the spike protein receptor-binding domain (outside of RBD)
of SARS-CoV and SARS-CoV-2. It does not compete with
human ACE2 receptor binding. In a double-blind, phase
1/2/3 randomized controlled trial (RCT) in outpatients with
mild to moderate COVID-19, participants received a single
dose of 500 mg sotrivimab vs. placebo. Severely immu-
nocompromised patients were excluded from this study.
Participants who received sotrovimab when compared to
placebo showed an 85% relative risk reduction in all-cause
hospitalizations or death [22, 28ee].

Anti-SARS-CoV-2 Monoclonal Antibody in Solid
Organ Transplant Recipients

Based on multiple underlying medical conditions and
chronic immune suppression, sub-optimal immunogenic
response to vaccination and constantly evolving epidemio-
logical risks, SOTRs are ideal candidates for early treat-
ment or prevention using anti-SARS-CoV-2 monoclonal
antibodies. While immunocompromised patients were
minimally represented or were completely excluded in the
clinical trials, they were included in the high-risk category
of patients authorized for treatment as per the FDA. Subse-
quently, real-world data regarding the use of SARS-CoV-2
monoclonal antibodies in SOTRs is emerging [29ee, 30-37].
This data is summarized in Table 2. None of these studies
are randomized trials as these monoclonal antibodies were
incorporated in the treatment guidelines of various health-
care facilities after their initial authorization by FDA in
November 2020. These studies were all retrospective and
often have no comparators, historical comparators, or com-
parators who did not receive monoclonal antibodies for vari-
ous reasons—hence, all these studies have inherent biases
that require caution when interpreting their findings. In the
early studies, bamlanivimab monotherapy was the earli-
est and most commonly used monoclonal antibody for the
treatment of mild-moderate COVID-19 [29ee, 31, 34, 35].
Because of its decreased activity against various emerging
variants, its FDA authorization has been revoked. The use of
casirivimab-imdevimab increased after their initial approval
and in the setting of the emergence of SARS-CoV-2 vari-
ants [30, 32]. This clinical data, along with the knowledge
of the preserved in vitro activity of C-I, B-E, and sotro-
vimab against circulating predominant variants, can help
identify the potential strengths and weaknesses of various
available monoclonal antibody options and their future use
[38]. These studies also address specific issues pertinent to
SOTRs regarding the safety of infusion, risk of acute allo-
graft rejection, and possible immune activation. Overall,
monoclonal antibody administration was well tolerated, and
no significant events of acute allograft rejection, exaggerated
immune responses, anaphylaxis, or other serious transfu-
sion-associated adverse events were noted. A higher viral
burden in immunocompromised patients may increase the
risk of emergence of resistant variants. While this was not
reported in any of these studies, appropriate and early use of
these monoclonal antibodies could help mitigate that risk.
Data regarding the treatment of mild-moderate
COVID-19 with monoclonal antibodies show that SOTRs
have multiple medical conditions that are associated with
the risk of progression/hospitalization. The use of mono-
clonal antibodies in these study cohorts was associated
with a low risk of emergency department visits, hospi-
talizations, mechanical ventilation, and need for intensive
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Table 2 Clinical data for use of anti-SARS-CoV-2 antibodies in solid organ transplant recipients

Study Medication Patients Mean time from Outcomes Comments
symptoms- infusion
(days)
Yetmar et al. [2809] BAM (55) 41KT + 4K/P + 13LT 4 Follow-up: 28 days Programmatic approach-
US-various sites (Mayo) C-I(18) + 11HT + 1H/L + 2L ED visit 11 (15%) MATRx
11/2020-01/2021 + 1P Hospitalization 9 Hospitalization was asso-
(7-COVID related ciated with HTN, longer
9.5%) time from symptoms to
MV: 0% infusion (6 d vs 4 d)
Mortality: 0% Well tolerated
No allograft rejection
Dhand et al. [290¢] C-1(25) 17KT + 3LT + 3HT + 2.5 Mean follow-up: 22 Well tolerated
US-New York 2H/K (14-27) days Programmatic approach
12/2020-01/2021 Hospitalization: 0% No allograft rejection
Mortality: 0%
Dhand et al. [30] BAM (10) 6KT + 2LT + IHT 33 Mean follow-up: 41 Well tolerated
US-New York (14-69) days Programmatic approach
11/2020-12/2020 Hospitalization: 0% No allograft rejection
Mortality: 0%
Liuetal. [31] C-1(14) 14KT 5 Follow-up: 30 days 3 patients post-mRNA
US-New York Hospitalization: 2/14 vaccination
01/2021-06/2021 (14%)- COVID related Well tolerated
MV: 0% No allograft rejection
Mortality: 0%
Ahearn et al. [32] BAM (33) 17KT + 17LT n/a Mortality: 0% Programmatic approach
US-Los Angeles C-I(1) Hospitalization: 15%
02/2020-02/2021
Jan et al. [33] BAM (24) 19KT+3K/P+ IH/K 4.7 Mean follow-up: 67 Well tolerated
US-Indiana + 1L/K (23-113) days
2020 Hospitalization: 4
(16.7%)- 3 COVID
related, Intensive care-
2, MV-1
Mortality: 1 (4.2%)-
aspergillosis/sepsis
Kutzler et al. [34] BAM (18) I5KT+2LT+ IHT 5 Hospitalization 3 (17%): Well tolerated
US-Connecticut 2-bacterial pneumonia,
11/2020-02/2021 1- AKI
Klein et al. [35] BAM (15) 20KT n/a Mortality: 0% Racial disparity noted for
US-Rhode Island B-E (1) MV: 0% antibody therapy
03/2020-04/2021 C-1(3) Hospitalization: 15% Programmatic approach
Lower need to adjust/
lower IS
Del Bello et al. [36] BAM (5) 12 KT + 1K/P + 1K/L n/a Mean follow-up: 39 Well tolerated
France-Toulouse B-E (9) + 2HT (10-74) days All patients were initially
03/2020-04/2021 C-1(2) 1 (6%) required supple- hospitalized: no read-

mental O,
MV: 0%
Mortality: 0%

mission

KT, kidney transplant; LT, liver transplant; HT, heart transplant; K/P, kidney/pancreas transplant; H/K, heart/kidney transplant; L/K, liver/kidney
transplant; P, pancreas transplant; C-/, casirivimab-imdevimab; BAM, bamlanivimab; B-E, bamlanivimab-etesevimab; US, United States; ED,
emergency department; MV, mechanical ventilation; AKI, acute kidney injury; COVID, coronavirus disease; HTN, hypertension; IS, immunosup-
pression; d, days; MATRx, monoclonal antibody Rx Team; O,, oxygen

care, and there were no reported direct COVID-19 or
monoclonal antibody associated death during a 28-30-
day follow-up period post-infusion. Early administration
of monoclonal antibody (4 vs. 6 days) was associated with
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a further lower risk of subsequent ED visit or hospitaliza-
tion [29ee]. Subsequent studies have shown that the pres-
ence of multiple comorbidities may influence the need for
hospitalization. Even without a direct comparator group,
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these results are encouraging and show significant clini-
cal progress in the outpatient management of COVID-19.

We have seen similar outcomes with our ongoing
experience when using monoclonal antibody treatment
in SOTRs for post-exposure prophylaxis, for treatment
of SOTRs with recurrent episodes of COVID-19, and for
treatment of vaccine-breakthrough infections (unpub-
lished). We have also used casirivimab-imdevimab
in recipients of solid organs from donors with SARS-
CoV-2 PCR positivity [39]. While the risk of transmis-
sion of SARS-CoV-2 from non-lung tissue is very low,
early post-transplant administration of anti-SARS-CoV-2
monoclonal antibody may help prevent not only any risk
of donor-derived transmission but also protect the recipi-
ent during the immediate post-transplant period from any
possible nosocomial or community-acquired COVID-19.
This is more important in transplant recipients who were
previously unvaccinated, who may not have responded
adequately to vaccination, or have a concurrent risk of
household exposure from unvaccinated children/adults,
or anticipated a prolonged post-transplant course in reha-
bilitation or nursing home facility.

Vaccination of potential recipients during the pre-
transplant period as well as all household contacts offers
the best possible chance for prevention of COVID-19
during the post-transplant period. Considerable varia-
tions occur in the community prevalence of COVID-19
and rates of acceptance of SARS-CoV-2 vaccination.
Various strategies like mandating vaccination in all
transplant candidates can increase its rates of accept-
ance, but it has not become the standard practice across
all transplant centers. A subset of patients with the acute
decompensated fulminant disease, who are unable to be
fully vaccinated pre-transplant, patients who require re-
transplantation, and patients with various auto-immune
disorders on pre-transplant immunosuppression would be
at higher risk of acquiring community-onset COVID-19
immediate post-transplantation, especially in the setting
of high rates of community prevalence. Even though vac-
cinated, household or other close contacts can have very
mild or asymptomatic SARS-CoV-2 infection, it can be
transmitted to a susceptible host [40]. A subset of SOTRs
will not have a significant immunological response even
after multiple doses of vaccination [10, 11ee,  12]. These
patients will be ideal candidates for pre-exposure prophy-
laxis to minimize any morbidity and mortality associated
with COVID-19 as well as to preserve graft function.
Sotrovimab and AZD 7442 (combination of long-act-
ing tixagevimab and cilgavimab) have been modified
to provide extended half-life in humans, making them
interesting targets for potential long-acting pre-exposure

prophylaxis [https://www.ema.europa.eu/en/documents/
referral/sotrovimab-also-known-vir-7831-gsk4182136-
covid19-article-53-procedure-assessment-report_en.pdf.
Accessed October 20, 2021] [40]. Synergy with emergent
oral anti-viral agents like molnupiravir may offer another
outpatient treatment modality in the future in certain
pre-determined patients with multiple risk factors and/
or suspected high viral loads. Clinical trials of synergy
with high dose extended half-life monoclonal antibodies
and other anti-viral agents for patients hospitalized with
severe COVID-19 are underway.

Successful administration of monoclonal antibod-
ies requires a programmatic operational response which
includes rapid diagnosis, efficient communication between
patients and transplant care providers, pre-emptive educa-
tion of SOTRs regarding availability of various preven-
tion and treatment options, and easily accessible sites for
their administration [29ee, 32, 41]. This data confirms that
timely and early administration of monoclonal antibodies is
associated with a significantly lower risk of hospitalization.
The providers should be aware of and address any possible
disparities involving underrepresented populations when
providing these potentially lifesaving options [35, 42].

Conclusion

Anti-SARS-CoV-2 monoclonal antibodies are currently the
only FDA-authorized treatment option for outpatient man-
agement of COVID-19. Overall, the early results from a
diverse population of SOTRs are encouraging with improve-
ment in outcomes including prevention of hospitalization
or deaths related to COVID-19. Successful administration
of anti-SARS-CoV-2 monoclonal antibodies requires a
multidisciplinary team approach, effective communication
between patients and providers, awareness of circulating
variants, acknowledgement of various biases affecting treat-
ment, and close monitoring for efficacy and tolerability.
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